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C AST-IRON. II is said that cast-iron was first 
made in Sussex as early as the year 1350, but it 
was not until the end of the Tudor period that the 
practice of iron-founding was introduced into Eng- 
• land from the continent of Europe w'here it had al¬ 
ready been considerably developed. Although cast- 
iron and pig-iron have the same chemical composition, the expres¬ 
sion cast-iron is generally applied to pig-iron which has been 
remeltcd in a crucible, or furnace, and cast into moulds. 

Classification.—Cold- and hot-blast irons {see Pig-iron) 
are divided, according to their content in phosphoru.s, into two 
main groups: (a) Hematite, and (b) Basic irons. The former 
contain only small percentages of this element, about .07%, while 
in the latter the phosphorus may reach as much as 3%. Each of 
these main groups is again subdivided into at least six grades, Nos. 
I, 2, 3, foundry, forge and white irons. In passing along the 
series from “No. r” to “w'hite” the percentages of silicon and 
manganese gradually dccrea.se, while those of combined carbon 
and sulphur increase. Hence it is possible, by mixing irons from 
different groups, to obtain cast-iron of almost any desired compo¬ 
sition, due allowance being made for the changes which occur dur¬ 
ing rcmelting. Iron may be classified also according to (a) 
the method of manufacture; (b) the purpose for which it is in¬ 
tended; and (c) its composition. It was formerly graded by break¬ 
ing the pig and examining the fracture, but this method has been 
largely superseded by chemical analysis. 

(a) Method of Manufacture: (i) Coke Pig is smelted with coke; 
always with hot blast. (2) Charcoal Pig is smelted with char¬ 
coal, by hot or cold blast. 

(b) Purpose for Which Intended: (3 ) Bessemer Pig. (4) Basic Open 
Hearth Pig. (5) Malleable Pig, for malleable cast-iron castings. 
(6) Foundry Pig. (7) Forge Pig is an inferior grade used for 
puddling and for some classes of foundry work. 

(c) Chemical Composition: (8) Silicon Pig or High Silicon Pig. (9) 
Low Phosphorus Pig. (10) Special Low Phosphorus Pig; (11) 
Ferro-Alloys and Special Cast Irons ferro-manganese). 

When pig-iron is melted under conditions which permit of the 
oxidation of the silicon, as in the cupola and reverberatory fur¬ 
nace, an iron which presents a greyish fracture when broken, and 
is quite soft and easy to machine, will, on continued remelting, 


ultimately become white and intensely hard. Conversely, by melt¬ 
ing white iron with increasing quantities of siliceous pig-iron it is 
possible to convert the while into grey iron. These differences in 
appearance arise from changes in the condition of the carbon, 
Cast-iron contains upwards of 3,59?’ carbon, which in very grey 
iron is almost wholly in the graphitic state; this condition arises 
from the presence of large amounts of silicon, an element which 
has the property of decomposing carbide of iron (Fe,iC) into its 
constituents, iron and carbon. As the silicon is oxidized by re- 
melting, more and more of the carbon combines with the iron, 
until ultimately, in white iron, carbon in the form of graphite, is 
entirely absent. Mangane.se also is oxidized during remelting, 
while sulphur on the other hand is absorbed from the fuel. 

(trades Commonly Used. —The following arc examples of the 
grades in common use: for thin ornamental work, such as grates, 
stoves, hollow ware and other light castings, where in order to fill 
the mould great fluidity is required, a mixture of irons containing 
from 2.59 o to 2.^% silicon and from 1.390 to 1.5% pho.sphoru.s 
is in common use; but in medium-sized castings and general work, 
where somewhat greater strength is required, iron containing a 
greater percentage of combined carbon and a reduced silicon con¬ 
tent is necessary; and as strength rather than extreme fluidity is 
the main consideration, the phosphorus .also may be reduced. 
For use in this connection, irons containing silicon from 2% to 
2.25% and phosphorus from 1% to 1.3% arc suitable. Where 
still greater strength is required, as in machinery castings, phos¬ 
phorus and silicon are still further reduced, and a mixture of 
irons yielding an average content in silicon and phosphorus re- 
.spectively of 1.15% to 1.2% and 0.4% to 0.6% is employed. In 
cases where castings have to resist wear, and have at the same 
time to machine with a highly polished surface, a very close 
grained iron is necessary, this conation being provided by an ad¬ 
mixture of refined and cold-blast irons with an average silicon 
content of from 1% to 1.3%, and about 0.45% to 0.70% phos¬ 
phorus. So far, only castings of the same physical properties 
throughout have been considered; for some classes of work, how- 
j ever, such as rolls used in the sheet metal industries and some 
I types of car wheels, it is necessary to have an intensely hard sur- 
j face and a soft interior in one and the same casting. This is ob- 
1 tained by taking advantage of the fact that given a suitable grade 
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of iron, it is possible by rapid cooling to retain the carbon in the 
outside portion of the casting in the combined condition. This 
process i.s known as “chill casting’’ and the parts of the mould 
where the metal is to be hardened are made of iron instead of 
sand, so that, when the molten metal comes in contact with them 
heat is so rapidly extracted from it that the separation of graphite 
is prevented, and the carbon retained in the combined condition; 
while towards the centre of the casting, where the rale of cooling 
is not so rapid, decomposition of the cementitc can take place, and 
in consequence the iron in this region is quite soft. In this class 
of work the selection of the pig-iron is of the greatest importance, 
slight (liiferences in comtjosition having very marked influences 
on the depth to which the hardening elTecl penetrates. Iron for 
(hill casting should be low in phosphorus, and silicon also should 
not be too high, or the carbon will not remain in combination. 
About 15% of silicon is probably best, but opinion is not unani¬ 
mous on this point. 

Malleable Cast-Iron.—Ordinary cast-iron is melted readily 
and easily cast into any desired shape, but it has the disadvantage 
that castings so made are relatively weak and brittle. It is po.ssi- 
ble, however, by making use of the facility with which carbide 
of iron can be split up into its constituents, to make castings 
which are stronger than ordinary cast-iron ones, and yet possess 
a considerable degree of ductility, almost approaching wrought- 
iron in this respect, though unlike forgings of the latter metal they 
cannot be welded, except by the “bronze rod’’ proccass, and at a 
temperature below (he melting point of iron. Castings made in this 
w’ay are called “malleable cast-iron castings,” or shortly “malleable 
castings.” The j^rocess has been in use for many years, having 
been described by Reaumur in 1722. Tor the production of cast¬ 
ings by this method a rel'med hematite pig-iron is used containing 
from 2 -s% to 3 0% carbon and from o- 5 % to 1-0% silicon (the 
lower hgurc^ for large, and the higher one for small castings;, and 
having a.s little as j)0.ssible of suljdiur, phosphorus, and manganese. 
Sulphur is supposed to promote the formation of blow-holes, but 
it has been found that 0 25% may be present without ill effect. 
Silicon and manganese prevent the castings being converted; while 
an excess of phosphorus causes brittleness in the finished casting. 
The castings, when removed from the moulds, arc extremely brit¬ 
tle, on account of the nature of the pig-iron used, and when broken 
present a white fracture; they are packed in boxes containing 
red hematite ore and then annealed for a period of four or five 
days at a temperature of 800“ to 900“ C. After this treatment 
they present a grey fracture and can be readily dressed with a file 
or chisel; they will also admit of a considerable amount of defor¬ 
mation without fracture. The process described is the one‘fol¬ 
lowed in Europe. In America, where the decomposition of the car¬ 
bide of iron, not the direct oxidation of the carbon, is regarded as 
the chief essential in the process of conversion, the annealing of 
the castings is carried out in a slightly different manner. They are 
packed in boxes containing sand or clay with or without admixture 
of oxide, and annealed at a temperature rather lower than that used 
in European practice, viz., 700° to 800° C. By cither method a 
malleable casting is obtained, but the products of each when 
broken present a very different appearance and are designated 
“white heart” and “black heart” castings respectively, terms which 
explain themselves. 

Since about 1850 the use of cast-iron for structural purposes 
has bt‘cn gradually superseded by .steel, but so many other applica¬ 
tions ha\e been found for it. that it is .still in considerable demand, 
a.s it is the cheapest form of commercial iron. Its tensile strength, 
though considerably less than that of steel, is ample for many pur¬ 
poses, while in comj)ression its strength is greater than that of any 
other known metal. 

Srf> E. L. Rhcad The Principles and Practice of Jtonfounding (Man- 
chc.ster, iqto); T. Turner The Metallurgy of Iron (5th cd. iqiS); 
VV. H. Hatfield Cast-iron in the Light of Recent Research (2nd ed. 
iqi8) ; IT. A. Schwartz American Malleable Cast Iron; Richard 
Moldcnke The Principles of Iron Founding. (T. Ba.) 

CASTLE, a small self-contained fortress, usually of the middle 
ages, though the term is sometimes used of prehistoric earth¬ 
works (e.g., Hollingbury castle, Maiden castle), and sometimes of 
citadels (e.g., the castles of Badajoz and Burgos) and small de¬ 


tached forts d’arret in modern times. It is also often applied to 
the principal mansion of a prince or nobleman, and in France (as 
chateau) to any country scat. Under its twofold aspect of a 
fortress and a residence, the mediaeval castle is inseparably con¬ 
nected with the subject.^ of fortification {see Fortification and 
Siegecraft) and architecture. For an account of Roman and 
pre-Roman castclla in Britain see Britain. 

Mediaeval Castles. —The word “castle” (casteJ) was intro¬ 
duced into English shortly before the Norman Conquest to denote 
a type of fortress, then new to the country, brought in by the 
Norman knights summoned by Edward the (Confessor to defend 
Herefordshire against the inroad.s of the Welsh. The essential 
feature of this type was a circular mound of earth surrounded by 
a dry ditch and flattened at the top. Around the crest of its sum¬ 
mit W'as placed a timber pali.sade. This moated mound w'as styled 
in French mntfe (latinized mota). It is clearly depicted in the 
Bayeux tapestry, and was then familiar on the mainland of west¬ 
ern Europe. A description of this earlier castle is given in the life 
of John, bishop of Terouanne {Acta Sanctorum, quoted by G. T. 
Clark, Mediaeval Military Architecture)'. —“The rich and the 
noble of that region being much given to feuds and bloodshed, 
fortify themselves . . . and by the.se strongholds subdue their 
equals and oppress their inferiors. They heap up a mound as high 
as (hey arc able, and dig round it as broad a ditch as then’ can. 

. . . Round the summit of the mound they construct a pali.sade of 
timber to act as a wall. . . . In.side the palisade they erect ahous(‘, 
or rather a citadel, which looks clcwn on the whole of the neigh¬ 
bourhood.” St. John, bishop of Terouanne, died in 1130, but this 
castle of Mcrchem njay be taken as typical of the practice of the 
1 ith century. In addition to the mound, the citadel of the fortress, 
there was often appended to it a bailey or basecourt {sec Baii.l.y ), 
and sometimes two, of stnnilunar or horseshoe shape, so that the 
mound stood d cheval on the line of the enceinte. The rapidity 
and case with which it was possilile to construct caslJes of this 
type made (hem characteristic of the Conquest period in England. 
In later days a stone wall replaced the timber jialisade and pro¬ 
duced what is known as the shell-keep, as in the castles of 
Berkeley, Alnwick and Windsor. 

The Normans introduced also two other types of castle, the one 
where they found a natural rock stronghold which only needed 
adaptation, as at Clifford, Ludlow, the Teak and Exeter, to produce 
a citadel; the other a wholly distinct type, the high rectangular 
ower of masonry, of which the Tower of London is the best- 
known example. This type belongs rather to the more selllcd con¬ 
ditions of the 12th century when speed was not a necessity, and in 
the first half of w’hich the fine extant keeps of Hedingham and 
Rochester were erected. These towers were originally surrounded 
by palisades, usually on earthen ramparts, which were replaced 
later by stone walls. The whole fortress thus formed was styled a 
castle, but sometimes more precisely “tower and castle,” the for¬ 
mer being the citadel, and the latter the walled enclosure, thus 
preserving the meaning of the Roman castcllutn. Reliance was 
placed by the engineers of that time simiily on the inherent 
strength of the structure, the walls of which defied the battering- 
ram, and could only be undermined at the cost of much time and 
labour, while the narrow apertures were constructed to exclude 
arrows or flaming brands. 

Influence of the Crusades. —At this stage the crusades, and 
the consequent opportunities afforded to western engineers of 
studying the solid fortresses of the Byzantine empire, revolution¬ 
ized the art of castlc-building, which hencefonvard follows recog¬ 
nized jirinciples. Many castles were built in the Holy Land by the 
crusaders of (he 12th century, and it has been shown (Oman, Art 
of IFar; the ^Middle Agcj, p. 529), that the designers realized, 
first, that a second line of defences should be built within the main 
enceinte, and a third line or keep inside the second line; and 
secondly, that a wall must be flanked by projecting towers. From 
the Byzantine engineers, through the crusaders, we derive, there¬ 
fore, the cardinal principle of the mutual defence of all the parts 
of a fortress. The donjon of western Europe was regarded as the 
fortress, the outer walls as accessory defences; in the East each 
envelope was a fortress in itself, and the keep became merely the 
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last refuge of the garrison. Indeed, the keep, in several crusader 
castles, is no more than a tower, larger than the rest, built into 
the enceinte and serving for its flanking defence, while the fortress 
was made strongest on the most exposed front. The idea of the 
flanking towers soon penetrated to Europe, and Alnwick castle 
(1140-50) shows the influence of the new system. The finest of 
all castles of the middle ages was Richard Coeur de Lion’s Chateau 
Gaillard (1197) on the Seine near Les Andeleys. Here the inner¬ 
most ward was protected by an elaborate system of strong 
defences, which included a tete-dc-pont covering the Seine bridge. 
The castle stood upon high ground and consisted of three dis¬ 
tinct enceintes or wards besides the keep, which was in this 
case merely a strong tower forming part of the innermost ward. 
Round instead of rectangular towers gradually became more 
usual, the finest examples of their employment as keeps being at 
Conisborough in England and at Coucy in France. Against the 
feeble siege artillery of the 13th century a well built fortress was 


almost proof, but the mines and the battering ram were more 
formidable, and it was realized that corners in the stonework of 
the fortress were more vulnerable than a uniform curved surface. 
Chateau Gaillard fell to Philip Augustus in 1204 after a strenuous 
defence, and the success of the assailants was largely due to the 
skilful employment of mines. An angle of the noble keep of 
Rochester was undermined and brought down by John in 1215. 

The Concentric Plan.—The next development was the exten¬ 
sion of the principle of successive lines of defence to form what 
is called the “concentric” castle, in which each ward was placed 
wholly within another which enveloped it; places thus built on a 
flat site (e.g,, Caerphilly castle) became for the first time more 
formidable than strongholds perched upon hills such as Chateau 
Gaillard, where, although the more exposed parts possessed many 
successive lines of defence, at other points, for want of room, it 
was impossible to build more than one or, at most, two walls. In 
these cases, the fall of the inner ward by surprise, escalade or 
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regular siege (as was sometimes feasible), entailed the fall of the 
whole (astle. The adoption of the concentric system precluded 
any such mischance, and thus, even though siege-engines improved 
during the 13th and 14th centuries, the defence maintained itself 
superior to attack during the latter middle ages. Its final fall was 
due to the introduction of gunpowder. “In the 14th century the 
change begins, in the isth it is fully developed, in the i6th the 
feudal fa.stness has become an anachronism.” 

Decline of Baronial Fortifications.—The general adoption 
of cannon placed in the hands of the central pow’cr, a force which 
ruined the baronial fortifications. Tbc po.s.ses.sr)rs of cannon were 
usually private individuals of (he middle cla.s.ses, from whom the 
prince hircfl the materid and the w'orkmen. A typical case will 
be found in the history of Hrandenburg and Prussia (Carlyle, 
Frcdr.ri, k the Great, bk. iii.; fh. i.), the castle of Friesack, held 
by an intractable feudal noble, Dietrich von f)uitzow, being re¬ 
duced in two days by the elector Frederick I. with “Heavy Peg” 
{Faulr Grete) and other gun.s (Feb. 1414 ). In England, the earl 
of Warwick in 1464 reduced the strong fortress of liarnborough in 
a w(ik, and in (lermany, Franz von Sitkingen’s stronghold of 
Laiuhtuhl, formerly irnjjregnable on il.s heights, was ruined in one 
day by the artillery of I'hili[> of IJesse (1523). Heavy artillery 
was used for such work, of (Our.se, and against lighter natures, 
some castles and even fortified country-houses managed to make 
a stout stand ns late as the (Ireat kebellion in England. 

The castle thus ceases to be the fortre.ss of small and ill-govern¬ 
ing local magnates, and its later history is merged in that of 
modern fortification. Put an inlcre.^ting transitional type between 
the mediaeval stronghold and the modern fortrerss is found in the 
coa.st castles erected by Henry VIII., especially those at Deal, 
Saridown and W’alnif r (r. 1540,). Walmer castle is still the official 
residence of the lord warden of the Cin(|ue Ports. Viollet-le-Duc, 
in his Aunah of a Fortress (Engli.sh tran.s.), give.s a full and inter¬ 
esting account of (he rc'peated renovations of the fortress on his 
imaginary site in the valley of the Doubs, the construction by 
Charles the Hold of artillery towers at the angles of the castle, 
(he protection of the masonry by earthen outworks and boulevards 
and, in (he 17th century, the final .service of the mediaeval walls 
and towers as a pure enceinte dc suretL Here and there we find 
old castles serving as forts d’arret or bhx k-hou.ses in mountain 
jKisses and in sotne few cases, as at Dover, they formed th(? nucleus 
of purely military places of arm.s, hut normally the castle falls 
into ruin.s, becomes a peaceful mansion, or is merged in the forti¬ 
fications of the town which ha.s growai up around it. In (he Annals 
of a Fortress the site of the feudal castle is occupied by the citadel 
of the walled town. The baronial “castle” assumes pari passu the 
form of a mansion, retaining indeed some capacity for defence, 
but in the end losing all military characteristics save a few which 
survived as ornaments. Ivxample.s of such castellated mansions 
are seen in W'ingfield Manor, Derbyshire, and Hurstmonceaux, 
Sus.sex, created in the i5lh century. Many older castles which sur¬ 
vived were altered to serve ns residence.s. (C. F. A.) 

Castles in English History.—Such strongholds as existed in 
England at the time of the Norman Conquest seem to have offered 
but little resi.stancc to Willi.irn (he Ccmqueror, who, in order effec¬ 
tually to guard against invasions from without as well as to awe 
his newly-acquired subjects, immediately began to erect castles 
all over the kingdom, and likewise to repair and augment the old 
ones, besides, as he had parcelled out the lands of the English 
amongst his followers, they, to protect themselves from the resent¬ 
ment of the despoiled nativ'cs. built strongholds and castles on 
their estates, and these were multiplied so rapidly during the 
troubled reign of King Stephen that the “adulterine” (i.e., un¬ 
authorized) castles are said by one w'riter to have amounted 
to 

In the first instance, when the interest of the king and of his 
barons was identical, the former had only retained in his, hands 
the castles in the chief towns of the shires, which were entrusted 
to his sheriffs or constables. But the great feudal revolts under the 
Conqueror and his sons showed how formidable an obstacle to the 
rule of the king was the existence of such fortresses in private 
hands, while fhe people hated them from the first for the oppres¬ 


sions connected with their erection and maintenance. It was, 
therefore, the settled policy of the Crown to strengthen the royal 
castles and increase their number, while jealously keeping in check 
those of the barons. But in the struggle between Stephen and the 
empress Maud for the crown, which became largely a war of 
sieges, the royal power was relaxed and there was an outburst of 
castle-building by the barons. These in many cases acted as petty 
sovereigns, and such was their tyranny that the native chronicler 
describes the castles as “filled with devils and evil men.” These 
excesses paved the way for the pacification at the close of the 
reign, when it was provided that all unauthorized castle.s con¬ 
structed during its course should be destroyed. Henry II., in spite 
of his power, was warned by the great revolt against him that he 
must still rely on castles, and the massive keeps of Newcastle and 
of Dover date from this period. 

Under his sons the importance of the chief castles was recog¬ 
nized as so great that the struggle fcjr their control was in the 
forefront of every contest. When Richard made vast grants at his 
accession to his brother John, he was careful to reserve the jigs- 
.session of certain ca.stles, and when John rose against the king's 
minister, Longchamp, in iiqi, the custody of castles was the chief 
point of dispute throughout their negotiations, and Lincoln was 
lie.sicgcd on the king’s behalf, as were Tickhill, Windsor and Marl¬ 
borough subsequently, while the siege of Nottingham had to be 
completed by Richard himself on his arrival- To John, in turn, as 
king, the fall of Chateau Gaillard meant the loss of Rouen and of 
Normandy with it, and when he endeavoured to repudiate the 
newly-granted Great Charter, his first step was to prepare the 
royal castles against attack and make them his centres of resist¬ 
ance. The barons, who had begun their revolt by besieging the 
castle of Northampton, now assailed that of Oxford and seized 
Rochester ca.stlc. The king recovered Rochester after a severe 
struggle and captured Tonbridge, but thenceforth there was a war 
of .sieges between John with his mercenaries and Louis of France 
with his Frenchmen and the barons, which was e.sperially notables 
for the great defence of Dover castle by Hubert de Burgh against 
Louis. On the final triumph of the royal cause, after John’s death, 
at the battle of Lincoln, the general pacification was acrompaniul 
by a fresh issue of the Great Charter in the autumn of 1:117, in 
which the precedent of Stephen’s reign was followed and a special 
clause inserted that all “adultiTine” castles, namely those which 
had been constructed or rebuilt since the breaking out of war 
between John and the barons, should be immediately destroyed. 
And special stress was laid on this in the writs addre.s,sed to the 
.sheriffs. 

In 12:3 Hubert de Burgh, as regent, demanded the surrender to 
the Crown of all royal castles not in official custody, and though he 
succeeded in this, Falkcs de Breautc, John’s mercenary, burst into 
revolt next year, and it cost a great national effort and a siege of 
nearly two months to reduce Bedford castle, which he had held. 
In the Barons’ War (g.v.) castles again asserted their importance. 
The Provisions of Oxford included a li.st of the chief royal castles 
and of their appointed castellans with the oath that (hey were (0 
tdke; but the alien favourites refused to make way for them till 
they were forcibly ejected. Wlien war broke out it wms Rochester 
castle that successfully held .Simon de Montfort at bay in 1264, 
and in Pevenscy castle that the fugitives from the rout of Lewes 
were able to defy his power. Finally, after his fall at Evesham, it 
was in Kenilworth castle that the remnant of his followers made 
their last stand, holding out nearly five months against all the 
forces of the Crown, till their provisions failed them at the close 
of 1266, 

Thus for two centuries after the Norman Conquest castles had 
proved of primary consequence in English political struggles, 
revolts and warfare. And, although, when the country was again 
tom by civil strife, their military importance was of small account,. 
the crown’s historic jealousy of private fortification was still seen 
in the need to obtain the king’s licence to “crenellate” (i.e., em¬ 
battle) the country mansion. 

Bibliography.— J. A. Dcville, ffistoire du Ch&teau-Gaillard (1829), 
ChAtfau (FArgues (1839); E. E. VioUct-le-Duc, Dietionnaire raisonn^e, 
s.v. “Architecture” and “Chkteau” (1854); Essay on the Military 
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TWO CASTLES OF GREAT BRITAIN 


1. Windsor rasflp, a fortifiod spot since the early 11th century and a royal 
roMdnnre from the time of William the Conqueror. The round 
mound and ditch encircling the present round tower go back to the 
earliest building. In its present form, however, the castle dates 
largely from the time of Henry 111., who built the first masonry 
strutturo (r. 1270), and Edward III., who almost entirely recon¬ 
structed It in 1344. as a meeting place for the Knights of the Garter, 
from that time on it has been continuously added to and improved- 
St. George's chapel, dating from 1473 to 1507; the Albert Memorial 
chapel, largely from 1501-03. (although the Interior was much 
altered by Sir Giltinrt Scott under Queen Victoria as a memorial to 
the prince consort) and the state apartments and residence quarters 
In ttie upper ward (to the right) from a reconstruction under George 
IV. and Queen Vh-toria, from designs by Sir Jeffrey Wyatville, who 
also increased the height of the old keep—the round tower near the 
centre. The oldest part of the existing castle is the round bell tower 


at the extreme left, with its high roof of French type, which dates 
from the time of Henry III. The greater part of the more recent 
construction having been built on foundations of older work, the 
whole presents an unusually vivid picture of what mediaeval castles 
of the largest type must have been In their prime 
2. Carnarvon castle. Wales. Much smaller than Windsor, this also retains 
its ancient appearance. It was begun in 1283-154 by Edward I., 
from designs by his famous castle architect. Henry de Elreton, and 
was one of a chain of castles, including Conway and Beaumaris, 
intended for the pacification of the Welsh. Carnarvon was not 
completed until the reign of Edward II. Originally, a wall in the 
centre of the enclosed area divided It into two wards. The towers 
are of the British polygonal type. In France, at the time, round 
towers had become common. Despite the destruction of the interior 
residential buildings. Carnarvon castle is among the best preserved 
of those in the British Isles 
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TYPES OF FEUDAL CASTLES 


1. Alcazar at Segnvia. built by Henry IV. of Castile (1454 74t. This 

castle, placed for defence on n liioh, narrow plateau, served no! only 
as the kino's residence but also as the stronohold of the city walls. It 
is characteristic of the castle form which g^ew out of the combined 
military and residential reguirements of the feudal period 

2. The Bavarian royal castle of Neuschwanstein (shown also in Plate I), 

although modern, accurately represents the type of castle buElding 
developed in the hills of Germany in the middle ages. It is a product 
of the Ge’-man Romantic Movement, built for Ludwig II. to rival the 
castle of Wartburg, whose design it closely follows 

3. Rochester castle, Kent, the great sciuare keep, 120 feet high, all that 

remains of the original castle, which was probably built before 1126, 
by William de Corbeil, archbishop of Canterbury. (It belongs to the 
type of sguarc Norman castle keep, illustrated also by the Tower of 
London) 

4. Castella Coca. Spain, built soon after 1473. Like Alcazar at Segovia. 

it is one of a chain of fortifications built by the kingdom of Castile 
during the reconquest of Spain from the Moors. Its warm red brick 


wnlU and projecting turrets belong to the stylo called Mudfinr, 
which was developed by Moorish workmen under Christian super¬ 
vision. The battlements are of the Moorish type 

5. Walls of the citadel of Carcassonne, dating from the 13th and early 14th 

centuries, as restored under the direi.tion of Viollel-le-Duc in the 
middle of the 19th century. The restoration gives an idea of the 
original appearance of a great mediaeval castle, of which the high, 
unbroken, baftlemented walls and projection towers, either square 
with battlements or round with conical roofs, are characterisllo 
features 

6. Castle of Vajda Hunyadi in Hungary, showing characteristics similar to 

castles in western Europe. The projection of the upper part of the 
towers—machicolation—cnatiled defenders to discharge missiles di¬ 
rectly upon the attackers below. The buildings shown in this picture 
date chiefly from about 1400 with parts of the residence portion of a 
later date 


7. Palace of the Prii 


of Monaco. 17th century castle as restored 
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Architecture of the Middle Ages, trans. M. Macdermott (i860); 
Annals of a Fortress, trans. B. Bucknall (1875); G. T. Clark, 
Mediaeval Military Architecture in England, 2 vols. (18S4) ; C. W. C. 
Oman, Art of War in the Middle .‘Igfi (1885); J. H. Round, Geoffrey 
de Mandeville (1891); J. D. Mackenzie, The Castles of England, 
illustrated (1897); “English Castles,” Quarterly Review (July 1894); 
G. Neilson, “The Motes in Norman Scotland,” Scottish Review (Ixiv., 
1898); W. St. John Hope, “English Ca.stles of the 10th and nth 
Centuries,” Archaeol. Journal ( 1 .x., 1902); “Castles of the Conquest,” 
Archeologia (Iviii., 1902) ; E. S. Armitage, “Early Norman Castles 
of England,” Hist. Review (xix., 1904); “Anglo-Saxon Burhs and 
Early Norman Castles,” Scot. Sue. Ant. Proc. (xxxiv., 1900); “The 
Norman Origin of Irish Mottes,” The. Antiquary (Aug. and Sept., 
1906) ; G. H. Orpen, “Motes and Norman Castles in Ireland,” Eng. 
Hist. Review (xxi., xxii., 1906-07). (J. H. R.) 

CASTLEBAR, urban district and county town of Co. Mayo, 
Eire, on the river and near the lough of same name. Pop. (iQ.th) 
4,826. The ca,stle belonged to the De Burgh family hut the town 
was founded in the reign of James I and received a charter in 
1613. In 1641 the castle fell to the royalists. The town was held 
for a short period in 1798 by the French. Four mile.s northeast 
is a round tower 70 ft. high and 57 ft. in circumference. Trade 
is in linen goods and agricultural produce. 

CASTLECONNELL, a village of Co. Limerick, Eire, on 
the left bank of the Shannon, 18 mi. S.E. of Limerick on the 
Great Southern railway. There are remains of a castle from which 
the town took its name, which was the .seat of the kings of 
Thomond. It was destro}’ed in 1690. Castleconnell is a centre 
for the salmon fishing of the lower Shannon. Pop. (1936) 219. 

CASTLE DONINGTON, a town of north Leicestershire, 
England, 13 mi. W.S.W, of Nottingham on the L.M.S.R. Pop. 
rural dist. O93H) 8.126. It lies on the Hank of the hills overlook¬ 
ing the Trent and Soar valleys. Thc*re are slight remains of the 
castle. The church of St. Edward is a fine building of Early Eng- 
iisli and later date. Hosiery, ,silk and basket.s are manufactured. 

CASTLE-DOUGLAS, a small burgh, Kirkcudbrightshire, 
Scotland. Pop. (est. 3,192, It is situated on Carlingwark 

loch, 19^- mi. S.W. of Dumfries liy the L.M.S.R. Its auction marts 
for sheep and cattle sales, from which it derives its chief im- 
portaiice, are the largest in the southwest of Scotland. The town 
is the chief centre of business in East Galloway, and it is also 
vi.siled in summer for its scenery and fishing. Till 1765 it was 
only a village under the name of Causewayhead, but the discovery 
of marl in the lake brought it some prosperity, and it was pur¬ 
chased in 1792 by Sir William Douglas and called after him. 
Carlingwark loch contains several islets, on one of which is a 
crannog, or ancient lake dwelling. Threave castle, the Douglas 
stronghold 1369-1455, is on an island in the Dee, 2^ mi. west. 

CASTLEFORD, an urban district in the West Riding of 
Yorkshire, England, on the river Aire near its junction with the 
Calder, 9 mi. S.E. of Leeds, on the L.N.E. and L.M.S. railways. 
Pop. (1938) 37,218. Area 6.8 sq.mi. Large glass-bottle and earthen¬ 
ware-jar works, chemical works, and neighbouring collieries employ 
the inhabitants. The district was considerably extended in 1938. 

CASTLE GATE, a town in Carbon Co., Utah; 6,120 ft. 
above sea level; pop. (1940) 851. The name was taken from that 
of the peculiar gate-like passage in the canyon of Price river i mi. 
above the town. Here projecting pinnacles of grey sandstone, 
650-700 ft. high, close in on the valley, leaving only a narrow 
passage resembling a gateway in the walls of a ruined castle. The 
town is the home of one of the largest, producing coal mines in 
the Book Cliffs field, originally opened by the Pleasant Valley 
Fuel Co. in 1888 and now operated by the Utah Fuel Co. 

CASTLE-GUARD, an arrangement under the feudal sys¬ 
tem, by which the duty of finding knights to guard royal castles 
was impo.sed on certain baronies, and divided among their knights’ 
fees. The greater barons provided for the guard of their castles 
by exacting a similar duty from their knights. In both cases the 
obligation was commuted very early for a fixed money payment, 
which, as “castle-guard rent,” lasted down to modem times. 

See J. H. Round, “Castle-Guard,” in Archaeological Journal, voL 
lix., and “Castlcward and Coinage,” in The Commune of London. 

CASTLEMAINE, ROGER PALMER, Earl op (1634- 
1705), first husband of the duchess of Cleveland (see Cleve¬ 
land, Barbara Villiers, Dvchess of), English diplomatist and 


author. He was an ardent Roman Catholic, who defended his co¬ 
religionists in several publications. He wrote an account in French 
of the war against Holland (1665-67 ) in which he had served; an 
English versioti) of his book was' published in 1671. Denounced 
by Titus Oates as a Jesuit he was tried and acquitted, afterwards 
serving James II. as ambassador to Pope Innocent XI. After 
James IP’s flight, his Jacobite sympathies caused him to be 
suspected by tiie Government, and his time was mainly spent 
either in prison or in exile. He died at Oswestry on July 21, 1705. 

CASTLEMAINE, a town 70 mi. N.W. of Melbourne, Vic¬ 
toria, Australia. Pop. (1933) 5 .- 21 - Castlemaine's gold mines 
were among the first discovered in the colony. Slate and flag¬ 
stone are quarried in the district, which is also an important 
wine and fruit-producing area. It is near the centre of the chief 
sheep belt of Australia. 

CASTLE PINCKNEY NATIONAL MONUMENT, a 

tract of 3( ac. in South Carolina. U.S.A., set apart in 1924 as a 
government reservation. It is the site of a fort which was erected 
in 1810 and had previously been occupied by a revolutionary fort. 
Castle Pinckney is administered hv the war department. 

CASTLEREAGH, VISCOUNT: sec Londonderrv, Rob¬ 
ert Stewart, 2nd Marquess of. 

CASTLE RISING, a village of Norfolk. England, 4 m. N.E. 
of King s Lynn. Pop. of parish (193J ) 450. The Norman castle 
for which it is famous stands on slightly elevated ground over¬ 
looking, to the west, the low marshy coast of the Wash. Its site 
is (“nclosed by artificial ramparts of earth and a dyke which is 
crossed by an ancient bridge. The keep is square and massive, 
and fairly perfect. In some parts, especially (he entrance, the 
Norman carving is very rich. The foundations of a small chnpel 
with apsidal eastern termination have been discovered outside the 
castle. The village of Castle Rising is the decayed remnant of a 
town of no little importance. Its church of St. Laurence is late 
Norman, with rich ornamentation; it show.s traces of con.siderable 
alterations in the Early English period, but i-s an admirable 
example of the earlier style. 

In Domesday Book the manor is given as having belonged to 
Archbishop Stigand, from whom it had passed to Odo of Bayeux, 
who.se estates w'cre confiscated in 1088. Granted to William dc 
Albini, whose .son built Rising castle, it passed eventually by sale 
to Isabel, queen of England, in 1332, remaining in the possession 
of the crown until Henry VIII. exihanged it for other lands with 
the duke of Norfolk. A mayor is first mentioned in 1343, and a 
borough existed in the 15th century. A survey of 1589-1590 de¬ 
clared that Castle Rising was an ancient borough by prescription. 
Castle Rising became a parliamentary borough in 1558, but wa.s 
disfranchised in 1832 and the corporation abolished in 1835, 
although a mayor was elected for special purposes until 1883. Its 
fairs and markets were fonuerly important. 

CASTLETON, a village of north Derbyshire, England, 10 mi, 
N.E. of Buxton. Pop. of parish (1931) 620. Lying at an 
elevation of about 600ft., it is surrounded on the north, west and 
south by steep hills rising to a height of from 1,400 to 1,700ft. 
above sea-level. The district is celebrated for its caves and 
mines and for the ruined Castle of the Peak, placed on a cliff 
immediately above the village. The Peak Cavern or Devil’s Hole, 
penetrating this cliff, is the most magnificent in Derbyshire. For 
many generations the entrance to this cave has served as a work¬ 
shop, held free of rent, to families emi)loyed in rope and twine 
making. Speedwell Cavern is not far distant, at the entrance to 
the fine pass of Winnats, by which Castleton and the Vale of Hope 
are approached from the west. Among several other caves is that 
known as the Blue John Mine, from the decorative fluorspar 
called “Blue John” which is obtained here. The church of St. 
Edmund, Castleton, retains a fine Norman chancel arch, and the 
vestry contains a valuable library. The Castle of the Peak, or 
Peveril Castle, is famous through Sir Walter Scott’s novel Peveril 
of the Peak. Early earthworks, extending from below the castle 
in a semi-circle, can still in great part be traced. Before the 
Conquest the site was held by Gernebem and Hundinc, and was 
granted by the Conqueror to William Peverel, by whom the 
castle was built. In 1216 William Ferrers, earl of Derby, took 
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it from the rebellious barons, and was made governor by Henry 
IH., who in granted a charter for a weekly market at the 
town. In I i.’.S (he casdc was given to John of Gaunt on his 
marriage wilh blanche of Lancaster, and thus f^gcamc part of 
the duchy <jt Lancaster. The castle has often been used as a 
prison, and from its position was almost impregnable. 

CASTLETOWN. a town of the Isle of Man (Manx. Bully 
Cashtcl), 10 mi. S.W. of Douglas, by the Isle of Man railway. 
Top. (icyvD 1,742. Area : sq.mi. It lies on both sides of a small 
harbour formed by the outflow of the Silver burn into Castletown 
liay. II was the legal cajtital of the island until 1H6;. In the 
centre of the 1o\mi stands Castle Rushen. said to have been 
founded by the Dane (iuthred, in q 47 -(; 6 o, though the exi.sting 
building is jirobably i4fh century. Until the i.Hth century it was 
the residence of the lords of Man. The massive keep is .square, 
and is surrounded by an outer wall, with lowers and a moat. The 
council chamber and court-house were built in 1644. Nt'ar the 
castle is the Old House of Keys, w'here the members of the Manx 
parliament held their sessions until the removal of the scat of 
government to Douglas. King William's College, situated a mile 
to the north-east of Castletown, is the chief school in the island. 
A ^lall shinuing trade is maintained. 

(CASTOR AND POLLUX, in Greek and Roman mythology 
the twin sons of Leda, and brothers of Helen and Clytaemnestra. 
They were also known as Dioscuri ((ir. “lads of Zeus”), for, 
according to later tradition, they wore the children of Zeu.s and 
Leda, whose love the god had won under the form of a swan. In 
some versions Leda is repre.scntcd as having brought forth two 
eggs, from one of which Castor and Pollux were born, from the 
other Helen. According to another account, Zeus was the father 
of Pollux and Helen, Tyndareus (king of Sparta) of Castor and 
C.'lytaemnestra. In Homer they are said to have been the children 
of Tyndar(‘us and Leda, and Helen is said to have been the 
daughter of Leda by Zeus. The Dioscuri were specially rever¬ 
enced among people of Dorian race, and were said to have reigned 
at Sparta, where also they were buried. They were the friends of 
.sailors, appearing in the shape of St. Elmo's fire during storms. 
I.ater, they were confounded with the Cabeiri (q.v.). 

CASTOREUM, an oily viscid gland .secretion contained in 
two pairs of membranous sacs between (he anus and external 
genilal.s of both the male and the female Russian and American 
beaver; known also as beaver musk. After drying, it comes into 
commerce as more or less solid masses, of brown colour and a 
strong, rather disagreeable odour, due to the presence of about 
2'?, of an es.sential oil. in addition to which a number of odour¬ 
less organic and inorganic substances have been isolated. It was 
formerly used medicinally as a stimulant in hysterical affections, 
but at [)re.s<-nt serves almost exclusively for blending jK^rfumes, 
in the* same way as musk and civet, usually in the form of an 
alcoholic extract. 

CASTOR OIL, the fi,xed oil obtained from the .seeds of the 
castor oil plant or Palma Chri.sti, Ricinus communis, family 
Lut)horbiaceae. The plant is a native of tropical Africa, but is 
cultivated in most tropical and warmer temperate countries. Be¬ 
sides oil (he seeds contain a powerful toxic substance (rfein) im¬ 
portant as being, with abrin, the only vegetable substances to 
which antisera have been produced by immunological methods. 

Much oil of excellent equality is obtained from India, Italy and 
C .ilifornia. The oil is obtained from the seeds by expression and 
dec on ion. One hundred pounds of good seeds may yield about 
five gallons of pure oil. 

C astor oil is a viscid liquid, almost colourless when pure, with 
a slight odour, and a mild yet nauseous taste. Its specific gravity 
is oq 6 and it dissolves freely in alcohol, ether, and glacial acetic 
acid. It cemtains palmitic and .several other fatty acids, but the 
chief is ricinoleic acid w'hich occurs in combination with glycerin. 

The active f)rin( i|)lc to which the oil ow'cs its purgative proper- 
He.s has not been isolated. The do.se is from a drachm to an ounce. 
By far the best way to admini.ster the oil is in capsules, but it 
may be given in warm milk. It acts in about five hours, affecting 
the entire length of the bowel, but not increasing the flow of bile 
except in very large doses. The mode of its action is unknown. 


j The oil will purge when rubbed into the skin or injected per rec¬ 
tum. It is an invaluable drug in temporary constipation and 
whcnex'pr a mild action is essential, as in pregnancy. It is useful 
for children and the aged, but must not be employed in cases of 
chronic constipation, which it only aggravates, whilst relieving the 
symptoms. 

CASTRATO, an adult male soprano who has been operated 
on in his youth to prevent his voice from changing in the ordinary 
way to the normal masculine pitch. In former days such singers 
. w'cre very numerous and included some of the most famous in the 
I whole history of the art, such as Caffarelli, Velluti, Senesino and 
Farinclli, but thanks to improved public opinion the abomiruible 
practice to which they owed their existence has now been entirely 
abandoned. Evirati was another name for singers of this class. 

CASTREN, MATTHIAS ALEXANDER (1813-1853), 

Finnish ethnologist and philologist, was born at Tervola. Kemi, 
Finland, on Dec. 3. 1813. In 1838 he joined a medical fcllow- 
.studenl. Dr. Ehr^trdm, in a. journey through Lajiland. In the 
following year he travelled in Russian Karelia; and in 1841 he 
undertook, in company with Dr. Elias Ldnnrot, a third journey, 
which extended as far as Obdc^r.sk, and occupied three years. On 
his return he published his Element a grammnticcs Syrjaenae and 
Klementa grammalices Tselicrcniissae (1844). He then undertook 
an exploration of the whole government of Siberia, which resulted 
in a vast addition to previous knowledge, but seriously affected 
his health. The first-fruits of his collections were published as 
I'ersueh einer ostjakischen Sprarhlehre (St. Petersburg, i84g)' 
In 1850 he published a treatise Dc ajjixis personalibus lingiiariim 
Altaicorum, and was a[)poin(ed to the new chair of Finnish lan¬ 
guage and literature at Helsingfors, next year becoming chancellor 
of the university. He was engaged on a Samoyedic grammar when 
he died on May 7, 1853. 

Five volumes of his collected worLs appeared from 1852 to 1858, 
containing respectively—(i) Reseminnen frdn dren 184 ^- 44 ; (2) 
Reset)friitleher ach href dren 1S4S-40; (3) Fiireldsninfiar i Finsk 
mythologi (Germ, trans. by A. Schiefner, 1853) ; (4) Fthnnlo^iska 
fdreliisningar dfver AUahka jolken; and (5) Smdrre. cifhandlingar och 
(ikademiskn dissertationer. 

CASTRENSIS, PAULUS, an Italian jurist of the i4lh cen¬ 
tury. He studied under Baldus at Perugia, and was a fellow-pupil 
with Cardinal Zabarclla. He was admitted to the degree of doctor 
of civil law in the University of Avignon, but it is uncertain when 
he first undertook the duties of a professor. A tradition, w’hich 
has been handed down by Panzirolus, repre.sents him as having 
taught law for a period of 57 years. He was profes.sor at Vienna 
in i3()0, at Avignon in I3g4, and at Padua in 1420; and, at differ¬ 
ent periods, at Florence, at Bologna and at Perugia. He was for 
some time the vicar general of Cardinal Zabarclla at Florence, 
and his eminence a.s a teacher of canon law may be inferred from 
(he language of one of his pupils, who styles him “famosissimus 
juris utriusque monarca.” His most complete treatise is his read¬ 
ings on the Digest, and it appears from a passage in his readings 
on the Digestum Vetus that he delivered them at a time when 
he had been actively engaged for 45 years as a teacher of civil 
law. His death is generally assigned to 1436, but it appears from 
an entry in a ms. of the Digestum which is extant at 

Munich, made by the hand of one of his pupils who styles him 
“praeceptor meus,” that he died on July 20, 1441. 

CASTRES, a town of south-western France, capital of an 
arrondissement in the department of Tam, 29 m. S.S.E. of Albi. 
Pop. (1936) 24,361. The bu.siest town of its department, it has 
been a cloth-wmrking centre since the 14th century. It lies on both 
banks of the Agout, which is fringed by old houses with projecting 
upjier storeys. 

Castres grew up round a Benedictine abbey, probably founded 
in the 7th century. It was a place of considerable importance as 
early as the 12th century, and ranked as the second town of the 
Albigenses. During the Albigensian crusade it surrendered to 
Simon de Montfort: in 1356 it was raised to a countship by King 
John of France, and was united to the crown by Francis 1 . in 
1519- In the wars of the late i 6 th century the inhabitants sided 
with the Protestant parly, fortified the town, and established an 
independent republic. They were brought to terms, however, by 
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Louis XIII., and forced to dismantle their fortifications; and the 
town was made the seat of the chatnbre dc I’Mit, for the investi¬ 
gation of the affairs of the Protestants, transferred (in 1679) 
Castelnaudary. The bishopric of Castres, established by Pope 
John XXII. in 1317, was abolished at the Revolution. The church 
and former cathedral of St. Benoit dates only from the 17th and 
i8th centuries. The hotel de villc, which contains a museum with 
some fine paintings by Goya, occupies the former bishop’s palace, 
designed by Jules Mansart in the t7th century; the Romanesque 
tower beside it is the only survival of the abbey. Of several old 
mansions the Renaissance hotel de Nayrac is the most interesting. 
Castres has a sub-prefecture, tribunals of first instance and of 
commerce, a board of trade-arbitrators and a chamber of com¬ 
merce. Industries include, in addition to cloth-making, metal¬ 
working, tanning, turnery and the making of wooden shoes and 
furniture. 

CASTRO, INEZ DE (d. 1355), mistress, and perhaps wife, 
of Peter I. (Pedro), king of Portugal, called Collo de Garza, i.e., 
“Heron’s Neck,’’ was horn in Spanish Galicia, in the earlier years 
of the 14th century, daughter of Don Pedro Fernandez de Castro, 
and Dona Aldon<;a Soares de Villadares, a noble Portuguese lady. 
Educated at the semi-Oriental provincial court of Juan Manuel, 
duke of Penafiel, Inez grew up with Costan(;a. the duke’s daughter 
and her owm cousin, who married in 1341 the infante Dorn Pedro, 
son of Alphon.so the Proud, king of Portugal. The young infanta 
and her cousin went to reside at Lisbon or at Coimbra, where 
Dom Pedro conceived that luckless passion for Inez which has 
immortalized them. Pedro’s connection par amours with Inez 
would of itself have aroused no opposition. He might even have 
married her after the death of his wife in childbirth in 1345. 
According (0 his own assurance he did marry her in 1354. But by 
that time the rising power of the Castro family had created hatred 
among their rivals, both in Spain and Portug;d. Alvaro Gon¬ 
zales, Pedro Coelho and Diogo Lopes Pacheco persuaded the king, 
Alphonso, that his throne was in danger from an alliance between 
his son and the Castros, and urged the king to remove the danger 
by the murder of Inez. The old king went in secret to the palace 
at Coimbra, where Inez and the infante resided, accompanied by 
his three familiars, and by others who agreed with them. The 
beauty and tears of Inez disarmed his resolution, and he turned 
to leave her; but the men about him had gone too far to recede. 
Inez was stabbed to death and was buried immediately in the 
church of Santa Clara. 

The infante had to be appca.sed by the concession of a large 
share in the Government. The three murderers of Inez took ref¬ 
uge in Castile. In 1357, however, Alphonso died, and the infante 
was crowned king of Portugal. Peter the Cruel, his nephew, sur¬ 
rendered the murderers. Diogo Loi)es escaped, but Coelho and 
Gonzales were executed, with horrible tortures, in the king’s 
presence. 

The story, not authenticated, of the exhumation and corona¬ 
tion of the corpse of Inez has often been told. It is said that to 
the dead body, crowned and robed in royal raiment and enthroned 
beside the king, the assembled nobles of Portugal paid homage 
as to their queen, swearing fealty on the withered hand of the 
corpse. Inez was buried at Alcobaga, with extraordinary magnifi¬ 
cence, in a tomb of white marble, surmounted by her crowned 
statue, destroyed by the French soldiery in iSio. From the 
brother of Inez, Alvaro Perez de Castro, the house of Portugal 
directly descended. 

Bibliographv.— Fernao Lopes, Chronica del Rey Dom Pedro 
(173s); Camoens, Os Lusiadas; Antonio Ferreira, Ines de Castro — 
the first regular tragedy of the Renaissance after the Sojonisba of 
Trissino; Luis Velez de Guevara, Reinar despues de morir, an ad¬ 
mirable play; and Ferdinand Denis, Chroniques chevakresques de 
I’Espagne et du Portugal. 

CASTRO, JOAO DE (1500-1548), called by Camoens Cas- 
tro Forte, viceroy the Portuguese Indies, the son of Alvaro de 
Castro, governor of Lisbon, served in north Africa between 1518 
and 1538, soon after which date he went with his uncle Garcia de 
Noronha to the Indies. On arrival at Goa he volunteered for the 
relief of Diu. Returning to Europe, he was given command in 
1543 of a fleet to clear the European seas of pirates. In 1545 he 
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was sent to the Indies with six sail. He defeated Mahmud king of 
Gujarat and the Adil Khan and relieved Diu, losing one of his 
sons in the battle. He then captured Broach, subdued Malacca, 
and in 1547 was appointed viceroy by Joao III. He died at 
Ormuz, in the arms of his friend St. Francis Xavier, on June 6, 
1548. He was buried at Goa, and afterwards taken home and 
buried in the convent of Bemfica. 

See Jacinto Freire de Andrade, Vida de D. Joao de Castro (1651), 
Eng. trans. by Sir Peter Wyche (1664) ; Diogo dc Couto, Dreadas da 
Asia, vi. The Roteiros or logbooks of Castro’s voyages in the East 
(Lisbon, 1833, 1843 and 1872) arc of great interest. 

CASTROGIOVANNI (Enna). a town and episcopal see 
(Arab., Kasr-Yaui, corruption of Castrum Ennae), in the prov¬ 
ince of Enna, Sicily. 95 mi. by rail S.F^ of Palermo and 56 
mi. W. of Catania. It is situated 2,605 ft. above s6a-level in a 
strong strategic position, almost in the centre of the island, com¬ 
manding a magnificent view of the interior. Pop. (1936) 21,261 
(town); 23,817 (communeV B'nna was one of the Sicel cities and 
(he statement that it was colonized by Syracuse in 664 b.c. is im¬ 
probable. It appears in history under Dionysius I of Syracuse, 
who after unsuccessful attempts finally acquired possession by 
treachery almut 397 b.c. In 134-132 it was the headquarters of 
the slave revolt and was reduced only by treachery. Cicero 
sfx^aks of it as a place of some importance, but in imperial times 
it seems to have been ot little account. It was only by betra>’al 
that the Saracens were able to take it in 859. In 1087 it fell into 
the hands of the Normans; and surviving fortifications are en¬ 
tirely mediaeval. The cathedral (1307) is of some interest. There 
are no remains of the famous temple of Dcmeter, from which 
Verres. as Cicero tells us. removed the bronze statue of the god¬ 
dess. The lake of Pergu.sa. wheri; Persephone was carried off by 
Hades (Pluto, Dis), lies 4 mi. to the south. 

CASTRO URDIALES, a jiorl of northern Spain, province 
of Santander, on the Bay of Bistay and termiiiu.s of a branch rail¬ 
way connected with the Bilbno-.Saniander line. Pop. (1940) 6,181 
(mun., 11,963). Castro LTdiale.s is a modern town, although its 
castle and parish church, on the rocky peninsula which protects 
the tiny bay, date from the middle ages, when it was an important 
fishing port. Destroyed by the French in 1813, it was quickly re¬ 
built and increased rapidly in i)opulation and prosjxirity with the 
development of neighbouring iron-mines and of railway com¬ 
munication, which took place after 1879. The port is naturally 
sheltered but an artificial harbour has been constructed. Iron ore 
i.s by far the greale.st export, but fish. e.s[)e(ially sardines in oil, 
and chacoli wine are also important. 

CASTRO Y BELLVIS, GUILLEN DE (1569-1631), 

Spanish dramatist, was a Valencian by birth, and early enjoyed a 
reputation as a man of letters. At one time a captain of the 
coastguard, at another the governor of Scigliano, near Naples, 
Castro was nominated a knight of the order of Santiago in 1623. 
He settled at Madrid in 1626, and died there in such poverty that 
his funeral expenses were defrayed by charity. Lope de Vega 
dedicated to him a celebrated play entitled Las Almenas de Toro 
(1619), and when Castro’s Comedias were published in 1618-21 
he dedicated the first volume to Lope de ’Vega’s daughter. The 
drama that has made Castro’s reputation’ is Las Mocedades del 
Cid (1599?), to the first part of which Corneille was largely in¬ 
debted for the materials of his tragedy. The two parts of this 
play, like all those by Castro, have the genuine ring of the old 
romances; and were among the most popular pieces of their day. 
Castro’s Fuerza de la costumbre is the source of Love’s Care, a 
play ascribed to Fletcher. He is also the reputed author of El 
Prodigio de los Montes, from which Calderdn derived El Mdgico 
prodigioso. 

His Ohras have been edited by E. J. Martinez (Madrid, 1925, etc.). 

CASTRUCCIO CASTRACANI DEGLI ANTELMI- 
NELLI (1281-1328), duke of Lucca, born March 29, 1281, at 
Castruccio, near Lucca, was a noted condottiere and Ghibelline. 
He served under Philip IV. of France in Flanders, then with the 
Visconti in Lombardy, and in 1313 with Uguccione della Fag- 
giuola, lord of Pisa, in central Italy. In 1316 he was elected lord 
of Lucca, and spent many years in incessant warfare against the 
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Florentines, whom he defeated at Aliopascio in 1325, the year 
in which he was created duke of Lucca, Pistoja, Volterra and 
Luni by the emfKTor Louis the bavarian. In 1327 he raptured 
Pisa, of which be was made imperial vicar. He died Sept. 3, 1328. 

liiBLioGHAi'HV. —Niccolo Macbiiivelli’s Life of Castruccio is a mere 
romance; it was trans. into French, with notes, by Dreux de Radicr 
in J753. See F. Winkler, Castruccio, Herzog von Lucca (1897). 

CASTRUM MINERVAE, an ancient town of the Sallentini 
in Calabria, 10m. S. of Hydruntum (mod. Otranto;, with an 
ancient temple of Minerva, said to have been founded by Idome- 
rieus, who formed the tribe of the Sallentini from a mixture of 
Cretans, Illyrians and Italian Locrians. It is also said to have 
been the place where Aeneas first landed in Italy, the port of which 
he named Partus Veneris. 

CAST STEEL: see Crucible Cast Stekl. 

CASUAL LABOUR, a term frequently used to describe the 
discontinuous and irregular employment which at certain times 
of the year is experienced in trades such as building, and in this 
somewhat loose .sense of the term, casual labour is to be found 
in nearly every trade in proportion.s which vary with the unemploy¬ 
ment situation in general, and the state of the industry itself in 
particular. The casual worker, however, with whom this article 
is primarily concerned is the man whose employment normally, 
and not only periodically, consi.sts of a succession of jobs of 
short duration, whose contract of eng;i|:eraent is by the day or 
even by the hour, and who, from the method by which he is 
engaged, may be uncertain in the morning whether work will be 
available in the afternoon. He is typified in the casual labourer 
at the docks. It is in this industry and the ancillary transport 
trades, and in ship-repairing, that casualization is most extensive. 
The nature of the problem may conveniently be illustrated l)y the 
conditions under which the dock labourer is employed. 

These conditions have their origin in the day-to-day variations 
in the amount of loading and unloading which has to be done 
at the docks. 'I'rade movements in general, and seasonal causes 
such as the i)eriodical arrival of staple imports like wool and 
timber, may influence the extent of these variations, but their 
intensity is mainly due to the natural uncertainties, accentuated 
by the vagaries of wind, weather and tide, associated with the 
arrivals and departures of ships. One vessel may just manage 
to catch a tide and afford employment for two or three hundred 
men; another may be held up by a sudden fog, leaving workles.s 
the anxious crowd of men who had carefully followed its progress 
up the river. From causes such as these the daily volume of work 
at the docks fluctuates to such an extent as to become almost 
unpredictable. 

It is obvious that to meet a varying load of this sort a large 
reserve of labour is required, but the extent to which this reserve 
mu.st nece.ssarily be larger than that of most industries is not so 
apparent without a prior idea of the general layout of most dock 
area.s. The e.vpression “the Port of London,” or “the Port of 
Liverpool” tends to obscure the fact that these areas consist of 
a number of .separate docks and separate wharves, .stretching for 
some miles on both banks of the river, between many of which 
there are no means of transferring labour with any degree of 
rapidity. It would be imi>ossible, for example, to switch a gang 
of dockers from Tilbury in time to meet a shortage of labour 
brought about by an unexpected demand at Wapping. This may 
api>ear rather an extreme illustration, but the “turning round” 
of a ship, it must be remembered, is work which has to be done 
at high pressure and with the utmost expedition. It follows, 
therefore, that as the volume of work at Tilbury may vary quite 
independently of the amount at Wapping, a supply of labour 
sufficient to meet the maximum requirements of each area must 
always be available. In short, the load of a port like London is 
the aggregate of the loads of each separate labour area. 

The Existence of Excessive Casualization.—^The difficulty 
of providing a supply of labour to meet the practical requirements 
of the industry has tended to become somewhat obscured in the 
denunciation of the casual system of engagement. In solving the 
problem it must be admitted that the system giv'es rise to a 
great deal oT chronic under-employment: that it was in the past 


and still is in many respects a vicious and demoralizing system; 
and further that casualization tends to breed a class of inefficients 
and unemployables. But in spite of the sociaJ problem which 
it creates, the system has remained, not so much becau.se of the 
passive attitude of employers or public opinion in general, as 
by reason of the impossibility of obtaining, without a substantial 
margin of casual workers, a supply of available labour which will 
rise or fall as occasion demands. The practical problem of 
decasualization lies in reducing this margin to the lowest possible 
proportions. In the past it is clear that owing to the methods 
and conditions of recruitment of the casual labourer, the margin 
was unnecessarily large; with every reduction in the margin there 
will be a corresponding diminution in the evils incidental to 
excessive casualization. 

The extent to which indiscriminate selection and separate pools 
of labour spread work among an unnecessarily large number of 
men have been made familiar by the writings of Mayhew, Booth 
and others. But while the main features of the system of “calling 
on” still remain, something has been done to check the excessive 
competition for employment, which in pre-W\ar' days, caused 
much chronic distress among dock labourers. This over-competi- 
ion arose through the influx into the docks of workers unable to 
find other employment, this being most seriously felt in years of 
trade depression, as for example, 1905-06. In theory, the remedy 
is obvious, but the practical application of the principle of restrict¬ 
ing the right to look for work has proved no easy matter. It was 
not until 1912 that the fir.st important experiment in this direction 
was made in Great Britain in the Liverpool Docks scheme. 

The Liverpool Docks Scheme.—At the time the scheme was 
initiated, practically all the work at the Port of Liverpool was 
done by casual labour, of which there was an abnormally large 
surplus. It was estimated that the total number of men required 
on the busiest day was not more than 20,000, while the number 
normally seeking employment was over 29,000, and yet, it 
appears, “at a time when the surplus of labour exceeded 7,000, 
lodging houses in Liverpool were attracting labour from Ireland 
by adverti.sement that work was plentiful at the docks.” 

Dock Labour and Decasualization.—The attempt to 
remedy this state of affairs was made by “registering” dockers, 
from which the name “Registration Scheme” is derived, and 
limiting the right to look for employment to men in possession 
of “tallies,” which are brass tokens bearing the registered number 
of each docker. Six.‘cial provision was made for facilitating the 
distribution of labour, while other reforms included the weekly 
centralized payment of wages, the object of the last mentioned 
being to save dockers from the hardship of tramping from 
employer to employer to collect their week’s pay. The control 
of the issue of tallies as well as the general supervision of the 
scheme was under a joint committee of employers and work- 
ix^ople. 

A valuable commentary on the practical difficulties of decasuali¬ 
zation is afforded by the 15 years working of the scheme. Although 
backed by their union, the scheme was launched only in the 
face of the fiercest opposition of sections of the dockers; when 
this was overcome, the casual workers objected to being shifted 
outside their own labour area. The special arrangements intended 
0 improve the mobility of labour have thus been ineffective, and 
as a result the reduction of the casual margin has proved even 
more difficult than was anticipated. It is true that the position 
of the casual labourer at Liverpool is still unsatisfactory, though 
it is better than in 1912, but it is equally true that in warding off 
the threatened influx of unemployed from other trades the scheme 
has made the problem much less acute than it would have been. 

Registration Schemes and the Post-War Problem.—Dur- 
ng the World War period casualization as a problem practically 
ceased to exist in Great Britain. In most of the largest ports, 
registration schemes operated by “Port Labour Committees” were 
set up to deal with War-time labour questions, including the issue 
of exemption certificates and the release of dockers for military 
service; and at the Armistice, schemes on somewhat similar lines 
were resuscitated to assist in meeting the dual problem caused by 
congestion at titie docks and the threatened rush of entrants from 
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Other trades. Except in one or two instances (e.g., Bristol), these 
schemes, for various reasons, either became ineffective or fell into 
abeyance. This was unfortunate, as the establishment of a registra¬ 
tion scheme is the first essential step towards decasualization. As 
a result, however, of the movement which originated in the ap- 
fiointment of the Roche Committee of Enquiry in i.gig, and sub¬ 
sequently led to the formation of a standing committee under Sir 
Donald Maclean in 1924, registration schemes have been estab¬ 
lished in practically every large port. 

A general idea of the problem can be obtained from a survey 
of the conditions of the Port of Londons t^nt only because 
casualization there is more extensive, and probably more intensive 
as well, than in any other large area, but also because conditions 
in London serve best to illustrate the extent to which the varying 
volume of work at the docks creates casualization in other trades, 
and in this way brings into existence a vast [)Ool of casual labour. 

Port of London Registration Scheme.—It was not until 
1920 that a registration scheme was established to deal with the 
port of London as a whole. As far back as 1905 a successful 
attempt at decasualization was made by one of the largest em¬ 
ployers in the port, the London and India Dock company,and this 
reform was carried a little farther when this company and others 
were absorbed in the Port of London Authority in iqoS. Rut the 
decasualization of one body of dock workers into various grades 
of “t)ermanent” and “preference'’ men, while affording incon¬ 
trovertible evidence of the beneficial effects of the reform to 
the men involved, and also of the economies which could be 
effected by a systematic distribution of labour, only tended to 
make the burden more acute for the remaining casual margin. The 
intensity of the problem in London is, in fact, due in considerable 
measure to the existence of so many specialized workers, such as 
deal porters and coal porters, and the non-intcrchangeability of the 
work of the.sp men with that of tlie ordinary casual labourer. 
That the problem was accentuated by the influx of workers from 
other trades, particularly since the commencement of the post¬ 
war depression, there was little doubt, and the delay in evolving 
a suitable registration scheme arose not from afKithy on the part 
of the authorities concerned, or from opposition on the part of 
the dockers (such as, for example, has proved so great a stumbling- 
block in Glasgow) but mainly from the difficulty of dealing as a 
whole with the many diverse elements in the port, h'ollowing the 
recommendations of the Roche Committee of Enciuiry these 
dififirulties were overcome. 

The scheme was framed on the lines of the Liverpool model, 
the control of the issue of tallies, as is essential for the smooth 
working of a registration scheme, l)eing under a joint ccimmittce 
of employers and workpeople. Such was the extent of the casual 
problem in London that, although applications were carefully 
scrutinized, the committee found it necessary to issue about 61,000 
tallies. This number obviously exceeded the port requirements, 
but, owing to difficulties which arose in the working of the scheme, 
the register was reduced by only about 7-8,000 in the first five 
years. On the reconstitution of thi; committee in 1925, it was 
found possible, with closer co-operation from employers and trade 
unions, to effect further reductions. At the end of 1927 the 
number of tallies in circulation was about 40,000, and although 
the retention of a registry of this size still involves the existence 
of a substantial fringe of under-employed workers, it is con¬ 
sidered, in view of adverse London factors, that it hardly exceeds 
normal requirements. 

The Transport Trades.—Casual labour has so far been treated 
as it emerges from the varying amount of loading and unloading at 
the docks. It would be misleading, however, to suggc.st that this 
is more than one aspect. Since the varying volume of dock work 
necessarily causes a varying load in transportation and distribu¬ 
tion, the different transport trades must each have their separate 
casual margins. The extent of casualization thus engendered is 
difficult to estimate. Its existence is most apparent in a large 
distributive area like London; and there is little doubt that the 
post-War depression in Great Britain with the general .shortening 
of contracts incidental thereto has increased the dimension of 
the problem. While a more systematic distribution of the load 
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might ix)ssibly lessen the intensity of its fluctuations, it is difficult 
to see that there i.s any way to a general diminution of casualiza¬ 
tion in these trades other than that which would follow from a 
trade revival. 

Ship-repairing Industry. —The special problem of casualiza¬ 
tion in the ship-repairing industry arises from the short, inter¬ 
mittent spells of work which the industry affords. The decision to 
send a ship to the yard for repair or overhaul depends on an 
almost infinite variety of factors, ranging from the age of the 
ship and the gencmJ state of trade, to the manifold uncertainties 
associated with the operation of steamship traffic. Ship-repairing 
jobs, moreover, unlike shipbuilding contracts, arc essentially short 
in their nature. The quick “turn round” of a v'cssel is a factor 
even more essential in ship-repairing yards than at the docks. 
The conditions of the industry arc. therefore, such as to involve 
for its personnel long periods of unemployment between short 
spells of intensive emplo>Tnent. The “scaler” or “rigger” may be 
working overtime for two or three days on end and obtain no 
further work for days or weeks, or even months thereafter. 

Decasualization in ship-repairing is even more difficult than in 
dock labour. It is accentuated by the fact that in most of the 
big ship-repairing centres the yards are often spread over a wide 
area or separated by distances too long to make labour effectively 
mobile. But an unnecessarily large margin of casual labour is 
retained owing to the w'asteful methods by which this labour is 
recruited and distributed. In this industry, to an even greater 
extent than at the docks, the old system of small, detached “call¬ 
ing on" stands remains general. 

Future of Decasualization. —^Thc existence of an under¬ 
employed fringe of casual workers at the docks, and in other 
industries, gives rise to one of the most pressing industrial prob- 
lem.s of the day. It is a problem who.se solution cannot be found 
in the force of economic tendencies; moving in the direction of 
driving from these industries tho.se who are unable to obtain a 
livelihood there. The possibility of short sptflls of employment 
at the relatively high rate of wages, which is a general feature of 
industries utilizing a high proportion of casual labour—the ship¬ 
repairing industry in particular—is sufficiently attractive to com¬ 
pensate for long periods of under-employment. It is, therefore, 
abundantly clear, in view of the manifest evils incidental to 
chronic under-employment, that decasualization, from every point 
of view, is a step which is eminently dc.sirable. 

Ethical and moral con.siderations, however, should not be per¬ 
mitted to obscure the fact that, not only from the economic needs 
of the industries concerned, hut also because of the problem in¬ 
volved in making provision for the unemployed margin displaced 
in decasualization, the step must necessarily be a gradual one, 
As Sir William Beveridge pointed out in 1908 (Unemployment — 
A Problem of Industry), it is a step which should be made in 
times of good trade rather than of bad trade, and it is one in 
which an important part can be played by an efficient system of 
Employment Exchanges. 

Bibt.iographv.— A very wide literature exists on the casual labour 
question. The most modern and at the same time the most informa¬ 
tive book on the subject is by Lascelles and Bullock, Dock Labour and 
Decasualization {1924), where a comprehensive bibliography is given 
in appendix C. (G. C. P.) 

United States. —^I'hc term “casual labour” is used in the 
United .States for irregular, .short-time employment of a wide va¬ 
riety of types. It ranges from extra help for house-cleaning, snow- 
shovelling and the like to short engagements on docks and in agri¬ 
culture, lumbering, contracting and other industries. Many thou¬ 
sands pick up a precarious livelihood at such work. 

The construction industry makes frequent calls for men to work 
from a day to two or three weeks. They exi)ect a supply of casual 
labour to be continually available. Increasing mechanization and' 
decreased use of labour in proportion to the volume of work done 
are lending to reduce the construction demand for casual labour. 
Little attention has been given to the problem as such by the 
industry. Mercantile establishments hire casual help at the holi¬ 
day season, for sales and other rush or extra emergency work. 
Part of this demand is satisfied irt the case of the larger stores by 
a reserve list largely consisting of married women. Many of them 
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do not. want steady employment. 7 'he remainder is genuine casual 
hiring. Caterers, hotels and restaurants hire casual labour for 
waiting table at hanejuets and other social functions; advertisers, 
theatres and busine.ss houses to di.stribule advertising matter. 
These are typical of a wide range of casual jobs in ordinary busi¬ 
ne.ss. The maritime, agricultural and lumbering industries have 
had ma.ss problems of casual labour. Dock work is in all coun¬ 
tries the familiar example of large scale casual employment. 
American and ('anadian agriculture and lumbering have offered 
only casual engagements ti) a larger number of workers than have 
been employed on the docks. 

Longshore (clock; work is subject to unpredictable daily varia¬ 
tions due to the irregularity of arrival of ships and variations in 
cargoes. The unceasing hiring, discharge and new hiring of long- 
.shoremen has in every fKirt produced intense competition for jobs, 
the aicumulation of surplusi^s of labour around the docks and 
easy access into longshore work of unemployed men from other 
industries. But it has also produced more constructive effort for 
flecasualizalion than in any other “casual” occupation. 

Seattle was the pioneer among American ports in regularizing 
longshore work. The decasualizalion plan in effect there in uyv; 
evolved from a plan started in 19:1, The successful .strikes of 
the International Long.shoremen’s Association in 1(934 and 1(9,36 re¬ 
sulted in the reorganization of the plan and its extension from 
Seattle, Pcjrtland and Los Angeles to all American ports on the 
Lacilic coa.sl. Jt had not been established on the Atlantic coast 
down to 1939. 'I'he (jucstion whether the employers or the union 
should control thedi.spatching halls (hiring halls) was a basic issue j 
in the 1(934 strike. The issue was compromised by putting the dis- j 
patching halls under the supervision of a Labor Relations Commit¬ 
tee composed of an e(jual number of employer and union repre.sent- 
atives. All personnel necessary for operating the scheme are se¬ 
lected by tlu? committee except—and (he exception is of vital im¬ 
portance—the di.spatchers, who are elected by the union. No one 
can si'fve for more than two consecutive years on the di.spatching 
staff. 'I'he union, therefore, has actual control of the employmtmt 
[iroress, 'riieorctically, a longshoreman who is not a member of 
the union can register at the dispatching hall us a “permit man " 
and he listed for work. Actually, there is both a closed shop and 
a closed union, and "permit men” have little chance. Even mem¬ 
bers of the union who come from other ports arc permitted to 
work on the local docks for a period of but 30 days and only on a 
“vi.sitor’s card. " 'Lhe union will not increa.se its membership ex¬ 
cept when its members see (hat the labour supply is inadequate, 
and they will not admit it is inadequate until they are earning 
over .$i,.Soo a year. 

The present disj)atching system went into ojxTation March 4, 
1935. Its procedure e(|ualizes man-earnings through equalization 
of gang hours. Most of the longshoremen are assigned to eight- 
man gangs. 'I'he balance are on “the extra board” and used to 
till the places of absentees and to increase the size of gangs 
when neu’ssary for handling cargoes. 'Lhe cumulative annual 
earnings of each gang arc recorded daily on a blackboard in the 
dispatching hall. Assignments of gangs to the employers are made 
('ach (lay on the basis of balancing the gangs’ earnings. The dis¬ 
patching office at Seattle staled that they would balance the 
man-year earning.s of all the men on the Seattle docks for the 
year 1939 with a variation of not more than two or three dollars 
per man in annual earnings. 

Until recently there were “preferred gangs'’ and “casual gangs.” 
Emj)loyers asked for particular gangs for certain classes of work, 
such as unloading lumber. In the intere.st of equalizing earnings, 
the union did away with the preferred gangs. Employers com¬ 
plain that some gangs are not compc’tent to handle some cargoes 
hut from the f>oinl of view of equalization of earnings the pres¬ 
ent plan produces an almost perfect result. 

The men on “the extra board” are sent out under the same 
principle of earnings equalization but union men are given a pref¬ 
erence, men whose initiation is pending second chance, and permit 
men (non-union) last chance. 

American agriculture has been another source of extensive cas¬ 
ual em[)loymcnt. A large, but never enumerated, number of jx^o- 


ple have been used in the wheat harvest of the great i)lains, the 
California and Atlantic coast fruit and vegetable harvests, in onion 
growing in Texas and other States, sugar beets, peas, tomatoes, 
corn and similar products in various parts of the country. In 
I ^935. California estimated its harvest labour needs at 198,000 
persons. 50,000 of whom would be non-residents of the county 
where the crops were harv'csted. IMost of these crops, in addition 
to their seasonality, have a high sensitivity to weather, which may 
in a short period of time advance or retard maturity of the crops. 

The incrca.scd use of the combine, which cuts and threshes wheat 
in a single o{x*ration, and many other forms of agricultural ma¬ 
chinery have greatly diminished in recent years the casual labour 
demand for wheat harvesting, cotton, peas and corn. But in 
solving to a degree the casual labour problem, (hey have in some 
cases intensified other types of unemployment problems, 

The lumbering industry, like the agricultural, has greatly di¬ 
minished its demand for casual labour, partly through the de¬ 
crease in merchantable forests, partly through increased mecha¬ 
nization and longer lumbering seasons. 

Much of the American casual labour j)roblcm has centred 
around the migratory casuals, as contrasted with the resident cas¬ 
uals. It is the combination of habitual migration with short timt‘ 
employment that distingui.shcs the migratory casual from all 
other tyi)e.s of workers in (he American labour supply. 

The agricultural, lumbering and construction industries have 
been the most important employers of migratory w'orkers, and 
typically on a very irregular and x’asual basis. Ordinarily, the 
migratory casuals have lived (and do now,) on the very margin of 
subsistence. When in need, because non-residents fonn a poor law 
point of view, they .seldom have had a clean-cut right to public 
relief. It w-as the cstabli.shed practice either to give them emer¬ 
gency aid and make them leave town immediately or to arrange 
to ship them to the locality where they last had legal resideii' e. 
There they might or might not be accepted as eligible for relief. 
When the Federal Emergency Relief Administration was set uj) 
in 1(933. its relief program for transients gave (he migratory cas¬ 
uals recognized rights to relief for the first time in American his¬ 
tory. The right w'as destroyed in 1935 when the WPA was set up 
and the Federal direct relief system liquidated. 

BinuoGRAPHY.— D. D. Lescohicr, Sources of Supply and Conditions 
of Employment of Harvest Labor in the Wheat Belt, Bulltlin 1211, 
U.S. Department of Agriculture (May 23, 1024) ; A. H. Hansen ct al., 

, The Duluth Casual Labor Group (University of Minnesota Press. 

I lo.u) ; Eldon E. Shaw and John A. Hopkins, Trends in E-mploymem 
j in Aftrknlture, WPA Report No. A-S (Nov. 1(138); John H. 

Webb, The Transient Unemployed, WPA Research Monograph III 
((935) 5 John H. Webb, The Migratory Casual Worker, WPA Research 
Monograph No. 7 (1937); Marvel Keller. Deeasualization of Long¬ 
shore B'ofAr in San Francisco, WPA Report No. L-2 (April 1939) (Bib¬ 
liography); Boris Stern, Cargo Handling and Longshore Conditions, 
United Stales Bureau of Labor Statistics, Bulletin 550 (Feb. 1932); 
Edward E. Swanstrom, The Waterfront Problem, a Study in De- 
casualization and Unemployment Insurance (Fordham University 
Press, I9t8) (Bibliography). (D. D. L.) 

CASUALTIES, in military use, the losses of a force in war by 
death, wounds, sickness, desertion or any other cause (from Lat. 
casus, that which falls out). The duty of dealing with all casualties 
from wounds or sickness falls to the medical services, the person¬ 
nel of which treats each case from the moment of its occurrence 
to the eventual recovery or death of the patient. 

CASUAL WARD. The casual ward i.s a part of the Briti.sh 
method of dealing with vagrancy. Under the Poor Law as re¬ 
formed in 1834 the primar>’ duty of boards of guardians was to 
relieve destitute persons within their districts. Gradually, how¬ 
ever, it W'as extended to the administering of relief to vagrants 
also, or casual paupers, as they were officially termed, and the 
treatment depended very much upon the board of guardians and 
master of (he workhouse, who might act with either great harsh¬ 
ness or unexpected kindness. 

Any vagrant or unemployed man walking from place to place 
and seeking work usually obtained an order for the casual ward 
from the relieving officer or his assistant, though he could be ad¬ 
mitted to the workhouse without an order; vagrants were searched 
—^usually ]x:rfunctorily—and deprived of money and tobacco, 
which were restored to them on discharge. They were given a bath 
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on admission, and a meal, usually sugarless cocoa and a piece ol 
bread. For the night the clothes of the inmates were taken away 
(and sometimes disinfected} and a rough nightshirt provided. 
Sleeping accommodation on the floor or a truckle bed was pro¬ 
vided either in cells or associated wards. In return for the food 
and lodging tasks of wood sawing or chopping, digging, oakum¬ 
picking, or scrubbing floors were imposed, though in many W'ards 
this obligation was not too rigidly enforced. 

Vagrancy Committee, 1906.—In 1906 a local government de- 
partmentid committee enquired into the subject of vagrancy and 
considered the improvement of the casual ward. Among recom¬ 
mendations made were (he transference of the wards to the con¬ 
trol of the police authorities and the i.ssue of way-tickets such as 
arc used on the continent of Europe and, formerly, in some Eng¬ 
lish counties; and the detention of habitual vagrants in labour col¬ 
onics (which was also proposed by the royal commission on the 
Poor Laws 1910). Way-tickets were to contain a description of 
the vagrant, name of his trade, his reason for wayfaring and his 
proposed destination; also his signature and possibly his finger¬ 
prints. The name of each casual ward was to be stamped on the 
ticket and its duration limited to, possibly, a month; a man hold¬ 
ing such would be entitled at the casual ward to a night's lodging, 
supper, and breakfast and then after two hours’ work as payment, 
could leave. The name of the ward on his route that he should 
reach by next nightfall would be entered on the ticket, and on his 
arrival there the procedure would be repeated. The plan was 
never carried out. 

After 1918, as a result of post-war conditions and industrial dis¬ 
putes the great increase in the numbers of wayfarers applying for 
assistance to the Poor Law guardians threw the system out of gear 
and, following the abolition of the boards of guardians by the Lo¬ 
cal Government Act i9:?9, and the transference of their function.s 
to the county and borough councils, a re-organization was effected 
by the Poor Law Act 1930, supplemented by various orders, espe¬ 
cially the Public Assistance (Casual Poor) Order 1931. The pro¬ 
vision of and admission to casual wards thus became the business 
of the Public Assistance Committees of the councils, and joint 
Vagrancy Committees have been established throughout the coun¬ 
try to bring about a uniform system and effect economies in ex¬ 
penditure. 

Today the casual is admitted and supervised by officials prop¬ 
erly trained for the purpose, and, except in special circumstances, 
is not allowed to discharge himself before the second morning (ex¬ 
cluding Sunday) following admission unless he has a current va-* 
cancy ticket given him by an Employment Exchange; his clothing 
is taken, and cleaned if nece.s.'^ary; money, if any, and other arti¬ 
cles are also taken from him, and the cost of relief deducted from 
such money before its return; a day-room and proper sleeping ac¬ 
commodation must be provided, also a clean towel; and any case 
of infectious disease or mental illness must be reported to the 
Ministry by the medical officer, who must visit the ward and ex¬ 
amine every casual therein once a month. .Stone-breaking and 
corn-grinding are not now among the tasks that may be imposed, 
and no work may be called for on Sunday, Christmas day, or 
Good Friday. (See Vagrancy.) 

CASUARIIDAE: ^ er Cassowary. 

CASUARINA, a genus of odd trees of the Casuarinaceae 
family containing about 35 species, chiefly Australian, but a few 
Indo-Malayan. The long \vhii)-like green branches are longitudi¬ 
nally grooved and bear at the nodes whorls of small scale- 
leaves, the shoots resembling those of Equisetuin (horse-tail). 
The flowers are unisexual. The staminate are borne in spikes, each 
flower consisting of a central stamen which is surrounded by two 
s( ale-like perianth-leaves. The pistillate are borne in dense spher¬ 
ical heads; each flower stands in the axil of a bract and consists 
of. two united cancels flanked by a pair of bracteoles; the long 
styles hang out beyond the bracts, and the one-chambered ovary 
contains two ovules. In the fruit the bracteoles form two woody 
valves between which is a nutlet; the aggregate of fruits resembles 
small cones. Pollen is transferred by the wind to the long styles. 
The pollen-tube does not penetrate the ovule through the micro- 
pylc but enters at the opposite end—the chalaza (see Angio- 


SPERMS). The wood is very hard, and several species are valuable 
timber trees. From a fancied resemblance of the wood to that of 
; the oak these trees are known as “oaks,*’ and the same species 
has different names in different parts such as “she-oak,” “swamp- 
oak,” “iron-wood” and “beef-wood.” Several species are cultivated 
in the subtropical parts of the United States, especially the beef- 
wood (C. cquisrtifolia), which has become widely naturalized in 
Florida. Sec J. H. Maiden, Useful Native Plants of Australia 
• London and Svdnev, 1SS9), 

CASUISTRY, the art of bringing general moral principles 
to bear on particular actions. It is, in .short, applied morality; 
anybody is a casuist who reflects about his duties and tries to 
bring them into line with .some intelligible moral standard. But 
morality at different times has worn very different dresses. It 
has sometimes been thought of as an outward law, sometimes 
as an inw'ard disposition; and each of these ri\al conceptions has 
developed a casuistical method of its own. Believers in law have 
put their trust in authority or logic; while believers in disposition 
chiefly look to our instinctive faculties—conscience, common- 
sense or .sentiment. The legal is the older group, and to it the 
name of casuist is often exclusively reserved, generally with the 
implication that its methods arc too i)urely technical to commend 
themselves to mankiml at large. But common-sense and con¬ 
science arc c]uite as definite guides as logic or authority; and 
there seems no good reason for refu.sing (0 give the name of casu- 
i.stry to their operations. 

The casuistry of primitive man is uncompromisingly legal. 
His morality is not yet separated from his religion; and religion 
for him means the cult of some superior being—the king or priest 
of his tribe—^whosc yxTson is charged with a kind of sacred 
electricity. “His divinity is a fire, which, under proper restraints, 
confers endless blessings; but if rashly touched, or allowed 
to break bounds, it burns or destroys what it touches. Hence 
the disastrous effects supposed to follow a breach of taboo; the 
offender has thrust his hand into the divine, fire, which shrivels up 
and consumes him on the spot” (Frazer, The Golden 
i. 169). Elaborate rules are accordingly drawn up to .secure the 
maximum of benefit, and the minimum of inconvenience, from 
this sacred fire; and in the api)lica(iun of these rules does savage 
casuisty consist. y\t a higher stage of civilization the god is no 
longer present in person but issues to his wor.shipi)crs categorical 
commands. These logic must seize upon and develo[) as far as 
they will go; for the brea( h of some trifling con.sequence of a 
rule might mean the loss of the deity’s favour. Hence the rise of 
sacred books among most Eastern peoples. On the Jewish Deca¬ 
logue, for instance, follows the law, and on the law the rabbinical 
schools. Some of these will be stricter, and some laxcr; but on 
the whole all tend to “aggravate*’ the law—down to the inunt of 
forbidding the faithful to wear a girdle, or to kill a noxious in.sect 
on the Sabbath. Though indeed we might look mairer home than 
the T.ilmud for .similar absurdities; most Puritan communities 
could furnish strange freaks of Sabbatarian casuistry. Nor have 
the Catholics been one whit behind them. Their scholastic doctors 
gravely discuss whether—since water is the “matter” of baptism 
—a soul can be made regenerate by milk, or rose-water or wine. 

At the opposite pole stood ancient Greece. Here ceremonial 
casuistry found no place, because there were no sacred books. 
“Among the Greeks writing never attained the consecration‘of 
religion. No system of doctrine and ob.scrvancc, no manuals 
containing authoritative rules of morality, were ever transmitted 
in documentary form. In conduct they .shrank from formulae. 
Unvarying rules petrified action; the need of flexibility, of 
perpetual adjustment, was strongly felt” (Butcher, The Greek 
Genius, p. 182). For this reason their interest in ethical specu¬ 
lations was all the keener; their great thinkers were endlessly 
engaged in settling what the relation ought to be between duty 
and self-interest. Ought one to swallow up the other—and, if 
so, which should prevail? Or was it possible to patch up a 
compromise between them ? The great Stoic philosophers took the 
austercst line, and held that duty .should alway.s and everywhere 
be our only law. But it was one thing to enunciate such mag¬ 
nificent theories in a lecture, and quite another to apply them in 
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the jTuirkel-place. Ca.suistry came to the aid of average human 
nature—that is (o .say, pupils began to confront the master with 
hard cases taken from daily life. And more than one master was 
di.sposed to make large—even startlingly large—concessions to 
the exigencies of practice. This concrete side of moral philosophy 
came si)ecially into evidence when Stoicism wa.s transplanted to 
Rome. Cic(-ro s Dr Offiriis abounds in the kind of question after¬ 
wards so warmly discussed by Dr. Johnson and his friends. Is it 
ever right to tell a lie? May a lawyer defend a client whom he 
knows to be guilty? In selling my goods, is it enough not to dis- 
gui.se their short(omings, or ought I candidly to admit them? 
Serna a even made the discussion of such problems into a regular 
discipline, claiming (hat their concrete character gave an interest 
in morality to those who had no lova* for abstractions; w'hile they 
prevented those who had from losing them.selves in the clouds. 
And M. Thamin maintains, that, if his hero(;s did not form great 
characters, at any rale tht‘y taught the Roman child to train its 
(onscience. Hut, then, Cic('rc) and Seneca took common-sense as 
their guide. They decided each problem on its merits, look¬ 
ing more to the .sidrit than to the letter, and often showing a 
practical .sagacity worthy of Johnson hirn.sclf. Quite in the great 
doctor’s spirit is Cicero’s counsel to his .son, to hear what the 
philosophers had to .say, but to decide for himself as a man of 
the world. Such advice could not be grateful to the philo.sophers 
themselve.s—then a definite professional class, not unlike the 
“spiritual directors” of a later Rome, who earned their bread by 
smoothing away the doubts of the .scrupulous on all matters 
intellectual and moral. Their great wea[)on was their logic; and a 
logician, as Pascal says, must be very unfortunate or very stupid 
if he cannot manage to tind exceptions to every conceivable rule. 
In their hands casuistry became the art of finding such exceptions. 
I'Torn the Creek sophists they !n)rrowod ingenious ways of playing 
off on<“ duty against unofh(‘r, or duty in general against self- 
interest—leaving the doubler the alternative of neglecting the 
OIK* and being a knave, or neglecting the other and l)eing a fool. 
Or else they raised a subtle distinction between the act and the 
intention. To get drunk for the sake of a drink was the mark 
of a beast; but wine was a powerful stimulant to the brain, and 
to fuddle oneself in order to think great thoughts was worthy of 
a sage. No doubt these airy iKtradoxes were not always seriously 
taken; but it is significant that a common Roman proverb identi¬ 
fied “(ihilo.sopliixing” {phil(isopltatur) with thinking out some 
dirty trick. 

Christianity swcjit the whole discussion on to a higher plane. 
All the stress now fell on the disposition, not on the outward act. 
The good deeds of a just man were ti natural consequence of his 
justice; whereas a l)ad man was no whit the better, hecau.se he 
now and (hen deviated into doing right. Actions, in short, were 
of no account whatever. a[)arl from the character that produced 
them. “All things are lawful unto me,” .said St. Paul, “but till are 
not expedient.” And .St. Augustine sums the whole matter up in 
the f.unous i)hrase: “Have charity, and do as thou wilt.” Narrow¬ 
minded Christian consciences, however, could not stay long on 
this level; law was so ver}' much more satisfying a guide than 
vaguc‘, elusive charity. And law in jilcnty was forthcoming, so soon 
as the Church developed the disciplim* of public confessions fol¬ 
lowed by appropriate penances for each fault. At first the whole 
proceeding was informal and imi)ul.si\’e enough; but by the 7th 
century it h.td grown thoroughly steroolypt'd and formal. Lihri 
Pornitentialrs began to appear—detailed lists of all possible sins, 
with the lorteit to be exacted from each. As public penance 
finally decayt'd, and auricular confession took its place, these were 
siipersi‘ded by the Summac de Por^utentia —^law-books in the 
strictest sen.se, The.se w'ere huge digests of all that po|)es, councils, 
Early Fathers had decided on every kind of question jxtrtain- 
ing to the confessional—what exactly is a sin, what kind of 
que.«;tion.s the priest mu.st ask, un<ler what conditions he could | 
give absolution. As such, they were eagerly welcomed by the 
clergy: for a single magistrate, .sitting in secret without appeal, 
nece.ssarily gra.sfxs at whatever will lighten his burden of responsi¬ 
bility. Nor was their complexity a stumbling-block. The mediaeval 
mind was only too prone to look on morality as a highly technical 


art, quite as difficult as medicine or chancery law—a path where 
wayfaring men were certain to err, with no guide but their un¬ 
sophisticated conscience. What could they possibly do but cling 
to their priest with a “blind and unexpressed faith”? 

Against this state of things the Reformation was a violent 
protest. Catholicism increasingly took for granted that a man 
imperilled his soul by thinking for himself; Protestantism replieo 
that he could certainly lose it, if he left his thinking to another. 
For it is to the individual conscience God speaks; through the 
struggles of the individual conscience He builds up a strong and 
stable Christian character. “A man may be a heretic in the truth,” 
.says Milton in his Areopagitica (1644), “if he believes things only 
because his pastor says so, or the Assembly so determines, without 
knowing other reason, though his belief be true, yet the very 
truth he holds becomes his heresy. There is not any burden that 
some would not gladlicr post off to another than the charge and 
care of their religion. A wealthy man, addicted to his pleasures 
and his profits, find.s religion to be a traffic so entangled, and of so 
many piddling accounts, that of all mysteries he cannot skill to 
keep a stock going upon that trade. What docs he therefore but 
re.solve to give over toiling, and find himself some factor, to 
whose care and conduct he may commit the whole managing of 
his religious affairs—some divine of note and estimation that must 
be. To him he adheres, resigns the whole warehouse of his re¬ 
ligion with all the locks and keys into his custody, and indeed 
makes the very person of that man his religion. So that a man 
must say his religion is now no more within himself, but is be¬ 
come a dividual moveable, which goes or comes near him, ac¬ 
cording as that good man frequents the house.” 

Twelve years after the Areopagitica appeared Pascal’s Pro¬ 
vincial Letters (1656-1057). These deal with the casuists of 
the Counter-Reformation in the spirit of Milton, la>’ing espe¬ 
cial stress on the artificiality of their methods and the laxity of 
(heir results. Not. of course, that they meant deliberate evil; 
Pascal expressly credits them with good intentions. But they 
w'erc drawn, almost to a man, from Italy or Spain, the two coun¬ 
tries least alive to the spirit of the Reformation; and most of 
them were Jesuits, the order that set out to be nothing Protestant¬ 
ism was, and everything that Protestantism was not. Hence they 
were re.solutely op})oscd to any idea of reform; for to begin mak¬ 
ing changes in the Church’s system would be a tacit admission that 
Luther had some show of reason on his side. On the other hand, 
they would certainly lose their hold on the laity, unless some kind 
of change were made; for many of the Church's rules were ob¬ 
solete, and others far loo severe to impose on the France of 
Montaigne or even the Spain of Cervantes. Thus caught between 
two fires the casuists developed a highly ingenious method, not 
unlike that of the Roman Stoics, for eviscerating the substance of 
a rule while leaving its shadow carefully intact. The next step 
was to force the confessors to acci'pt their lax interpretation of 
the law; and this wa.s accomplished by their famous theory of 
probahilism —first taught in Spain about 1580. This made it a 
grave sin in the priest to refuse absolution, whenever there was 
some good reason for giving it even when there were other and 
better reasons for refusing it. This principle does not deserve all 
the abuse that has been lavished upon it. It secured uniformity 
in the confessiontil, and thereby protected the i:>emtent from the 
caprices of individual priests; and by depriving these of responsi¬ 
bility, it forced the penitent back on himself. But the gain was 
more than counterbalanced by the evil. The less the Church could 
cxixTt from its penitents, the more it was driven to trust to the 
miraculous efficiency of sacramental grace. Once get a sinner to 
confession, and the whole work was done. However bad his natu¬ 
ral disposition, the magical words of absolution would make him a 
new man. As for most penitents, all they cared for was to scrape 
through by the skin of their teeth. Casuistry might insist that it 
only proposed to fix the minimum of a minimum, and beg them 
for their soul’s sake to aim a little higher. Human nature sel¬ 
dom resists the charms of a fixed standard—least of all when it 
is applied by a live judge in a visible court. If the priest must 
be satisfied with little, why be at the trouble of offering more? 
For this reason, probabilism found vigorous opponents in 
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1. Whitp Manx (tailless) cat. Champion Chel- 

se«, ‘‘Villish Mona Veen” 

2. Siamese cat, Champion “Simple” 

3. Abyssinian (silver) male cat, owned by Mrs. 

Carew-Cox 


4. Striped Manx cat 

5. White Persian cat, “Morvich," owned by 

Mrs. J. H. Clark 

6. Black Persian, Champion ‘‘Sally Girl” 

7. Tabby cat 


8. Red Tabby Persian cat 

9. Blue Persian cat 

10. Blotched domestic oat 

11. The manul or Pallas's cat 

12. Striped domestic cat 
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Bossuet and other eminent divines; and various of its excesses I 
were condemned by the popes during the latter half of the 17th 
century. After a long eclipse it was finally re-established, 
though in a very modified form, by Alfonso Liguori about the 
middle of the i8th century. 

In Protestant countries ca.suistry shrank and dwindled, 
though works on the subject continued to be written both in 
Germany and England during the 17th century. The Viest knowm 
of the Anglican books is Jeremy Taylor’s Ductor Dubitantium 
(1660), But the Protestant casuist never pretended to speak 
authoritatively; all he did was to give his reasons, and leave 
the decision to the conscience of his readers. “In all this dis¬ 
course,” says Bishop Sandcr.son, one of the best of the English 
writers, “I take it upon me not to write edicts, but to give my 
advice.” Very soon, however, these relics of ca.suistry’ were 
swept aw'ay by the rising tide of common-sense. The i8th cen¬ 
tury loved to discuss hard cases of conscience, as a very cursory 
glance at Fielding's novels (1742-1751; or Bo-swell's Life of 
Ju/inson (1701) will show. But the age was incurably suspicious 
of attempts to deal with such difficulties on any kind of techni¬ 
cal system. Pope was never tired of girding at 

Morality by her false guardians drawm, 

Chicane in furs, and ca.suistry in lawn. 

while Fielding has embodied the popular conception of a casuist 
in Parson Thwackum and Philosopher Square, both of whom 
only take to argument when they want to reason themselve.s out 
of some obvious duty. Still more out.spoken i.s the Savoyard 
vicar in the Umile (1762) of Jean Jacques Rous.seau; “Whence 
do I get my rules of action? 1 find them in my heart. All 1 feel 
to be good is good; all 1 feel to be evil is evil. Conscience is the 
best of casuists: it is only when men wish to cheat it that they 
fly to logical (juibbles.” Extravagant as this sentiment .sounds, 
it paved the way to better things. The great object of 17th- 
cenlury moralists had been to find some general principle from 
which the whole of ethics could })e deduced; common-sen.se, by 
turning its back on abstract principles of every kind, forced the 
philosophers to come down to the .solid earth, and start by enquir¬ 
ing how the world docs make up its mind in fact. During the last 
two centuries deduction has gone steadily out, and psychology 
come in. Ethics has become more distinctively a science, in¬ 
stead of an awkward hybrid between a science and an art; its 
business has been to investigate what moral conduct is, not to lay 
down the law as to what it ought to be. Hence they deliberately 
refuse to engage in ca.suistry of the old-fashioned sort. Further, 
it is increasingly felt that ethical judgments do not depend on 
reason alone, but involve ev’ery element in our character; and 
that the real problem of practical morality is to establish a 
harmonious balance between the intelligence and the feelings— 
to make a man’s “I think this is right” correspond with hi.s 
“I feel that it is so.” Whether systematic training can do any¬ 
thing to make the attainment of this balance easier is a question 
that has lately engaged the attention of many educational re¬ 
formers; and whatever future casuistry may still have before it 
would seem to lie along the lines indicated by them. , 

There is an excellent study of the ancient casuists by M. Ray¬ 
mond Thamin, Un ProhUme moral dans I’antiquitd (1884). For 
the Roman Catholic casuists see Ddllingor and Reusch, Moral- 
sireitigkeilen im siehzehnten Jahrhundert (Nordlingen, 1889), and 
various articles (“Casuistik,” “Ethik,” “Moralsysteme,” etc.) in 
Wetzer and Welte’s Kirchenlrxicon (Freiburg, 1880-96). See also the 
editions of Pascal’s Provincial Letters, by John de Soyres (with 
English notes, Cambridge, 1880), and A. Molinier (Paris, 1891). The 
Anglican ca.suists are discussed in Whewell, Lectures on Moral Philoso¬ 
phy (1862). For general reflections on the subject sec the appendix to 
Jowett’s edition of the Epistle to the Romaas (1855). Most modem 
text-books on ethics devote some attention to the matter—notably 
F. H. Bradley in his Ethical Studies (1927). Set also Hastings Rash- 
dall, Theory of Good and Evil (Oxford, 1907). (St.C.) 

CASUS BELLI, an act or omission which, if not rectified, 
may justly be remedied by war. Interference with the full ex¬ 
ercise of a nation's rights or independence, an affront to its dig¬ 
nity, an unredressed injury, are instances of casus belli, {See 
AltBITRATrON.) 
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I CAT, the name of the well-known domesticated animal Felis 
catus, but in a wider sense employed to denote all the more 
tyiiica! members of the family Felidae, The word “cat” is also 
applied to other objects, in all cases an application of the name of 
the animal. In mediaeval siegecraft the “cat” was a movable pent¬ 
house used to protect besiegers when approaching a w'all or gate¬ 
way. 

“Cat” or “cat-head,” in nautical usage, is the projecting beam 
on the bow of a ship used to clear the nnehew from the sides 
of the vessel when weighed. The name is also used for a type of 
vessel, formerly used in the coal and timber trade in northeast 
England; it is still applied to a small rig of sailing boats. The 
instrument of punishment, generally called the “cat o’ nine tails,” 
consists of a handle of wood or rope, about 18 in. long, with nine 
knotted cords or thongs. 

Origin of the Domestic Cat.—.Although bones of cats were 
found in the dwelling.s of ancient cavemen, it is very probable 
that these cats were not domestic. About 3000 b.c. in Egypt, 
when agriculture had become well established, the Egyptians 
tamed the cat to protect their stores of grain. These animals 
proved so valuable that they were later considered to represent 
on<^ of the gods, perhaps to give cats better protection. The wild 
species from which they were derived was the African wild cat 
{FcHs lybica), one race of which occurred in Egyifl. This is a 
gray cat with a slightly huffy cast, marked with blackish stripes 
and spots on the body and legs, the tail with a black tip and sev¬ 
eral rings, and the feet dusky. Its hair is short and (he build and 
general proportions are like those of the common house cat. Mod¬ 
em dome.stic cats interbreed freely with the African wild cat. 

From Egypt domestic cnt.s spread slowly throughout the civil¬ 
ized world. In Europe they uncioubtedly interbred with the Euro¬ 
pean wild cat (Fi-lis silvestris), a very closely related species 
with longer fur and tail. In the Egyptian wild cat the pads of 
the toes are w’holly black, and the black extends up to the heel. 
In the h 3 uro])ean wild cat, on the other hand, the black is limited 
to a small round spot on the pads. In domestic cats with wild 
colouring the .soles of the hind feet correspond in this particular 
with the Egyptian wild cat. 

Two distinct types of so-called tabby cats are recognized. In 
one the pattern consists of narrow, vertical stripes and in the 
other of longitudinal or obliquely longitudinal stripes, which, on 
the sides of the body, tend to assume a spiral or whirl arrange¬ 
ment. One or other of these types is to be found in cats of al¬ 
most all breeds, and there appear to be no intermediate stages. 
The striped type is the wild pattern of both European and African 
wild rats; but the origin of the blotched pattern was probably a 
mutation. 

Tame cats from Eg^pt were imported into Italy at an early 
date by Phoenician traders and became established long before 
the Christian era. Their progeny spread over Europe, more or 
less cros.'^ed with the indigenous .species. Remains of cats found in 
Roman villas at Silchester and Dursley are probably referable to 
the domesticated breed. The earliest record in Great Britain dates 
from about ad. 936 when Howel Dda, prince of south central 
Wales, enacted a law for their protection. , 

There are fewer breeds of domestic cats than there are of dogs, 
and the differences are not so great as those shown in the various 
breeds of rabbits. Except in a very few cases there is no need to 
suppose cros.sing with other sjjecies to explain the peculiar charac¬ 
ters of certain cats. 

All animals are liable to show individual variation which can be 
selected and established in pure strains. Larger mutations occur 
rarely but are likely to make their appearance from time to time. 

Breeds of Domestic Cats.—Apart from the division on the 
basis of their pattern, mentioned above, domestic cats are divided 
into short-haired and long-haired groups. The former resemble 
the wild cats of Europe and Africa, the long-haired types having 
developed in Persia and Afghanistan. Cats of both groups vary, 
on the one hand, toward melanism, black colouration like that 
seen in many wild species of cats, while on the other hand white 
cats are fairly common. A nearly white tiger and a similarly col¬ 
oured cheeta have been reported, and an albino leopard is known, 



CATACLYSM-CATACOMBS 


14 

but albinism is very rare among all species of Felidae. Tortoise¬ 
shell cats are generally females with a mixed colour of black and 
yellow (and white); yellow or sandy rats are usually males. The 
genetic factors fhr red and black are thought to be situated in the 
sex chromosomes, which accounts for the jieculiar inheritance of 
thc.se colour.s. 

There are two varieties of the long-haired cats, the Angora and 
the Tersian. The former ha.s a pointed head, long nose, and 
long, silky fur. The rersian (which may tome from Afghanistan) 
has a rounded face and coarse fuj;; it.s tail is thickest near the tip. 
In the United States and parts of Europe the latter cat ha.s re- 
|)Iaced the Angora. These long-haired cats are often thought to 
have been derived from the manul (Fcli.s manul ) of the steppes of 
central Asia, but long-haired breeds of goats, rabbits and dogs 
indicate that it is not necessary to .sui)pose such an unlikely an¬ 
cestry. 

The tailless or Manx cat, in which the tall may be represented 
merely by a tuft of hair without any bone, is common in the far 
cast. In the Malay regions and I'hilipfjines normal long-tailed 
(ats are rarely seen, and kink-tailed or short-tailed cats pre¬ 
dominate. Whether the tailless cat reached the Isle of Man from 
elsewhere or wh('ther it developed there as a sudden independent 
mutation is not known. The fur is usually longer and more lax 
than in ordinary cats. In New’ England and the middle Atlantic 
stales they are often called “rabbit c:its,” and people suppose they 
are i)art rabbit, incredible as such a crossing would be. The cry is 
said to differ somewhat from that of tabby cats. 

Among I he chanestic cats of India, spotted colouring, much like 
that of the Indian desert cat (Fe//.y constantina orrtala) is com¬ 
mon. This cal is a close relative of I he African wild xat, and 
crossing between it and domestic cats is quite po.ssiblc. 

The Abyssinian breed is characterized by lack of spots and 
stripes on the body, each hair being “ticked” like that of a wild 
rabliit (known to geneticists as agouti). The head and neck re¬ 
tain the typical markings of the African wild cat and the tail ends 
in a black tip. The colour is typically reddish brown. The fur is 
short, the cars relatively large and occasionally tipped with long 
h.'iirs. Ordinary strii)ed tabbies sometimes produce kittens with 
this type of colouration, and there is little question but that this 
l)reed originated entirely from the African wild cat, probably 
through the Egyptian cat. 

Hy far the most remarkable of the domestic breeds is the 
Siame.se cat. It was first imported into England in 1884 and 
reached the U.S. in i8()5; it became popular and numerous in 
brnh countrie.s. Siamese cats often have kinky tails and cros.s- 
eyes, defects which breeders have not been able to eliminate 
from the strain. The head is rather long and pointed, the body 
also elongate, the hair sleek and short, and the eyes blue. The 
general colour is cream or huffy, with the face, ears, paws and tail 
dark chocolate-coloured in a variety in which the eyes are yellow. 
The young are W'hife. Temperature modifies the development of 
the colour, le.ss blacki.sh developing under warm conditions, W'hile 
in cold the entire animal darkens more than normally. The Sia¬ 
mese tyi)e of colouration is known in rabbits and other animals, in 
which it is often called “Himalayan.” In the several thousand 
years cats have been in Siam, the mutation undoubtedly appeared 
and was fixed by selection and careful breeding. After 1924. sev¬ 
eral strains of long-haired Siamese cats were produced scientif¬ 
ically by crossing with Persians and inbreeding. 

Numerous clubs have been founded in Europe and North Amer¬ 
ica to encourage the breeding of cats and to promote cat shows. 
Short-haired breeds are rather easy to manage, but the long-haired 
varieties need more care and when shedding are nuisances. 

European Wild Cat.—The wild European species, F, silvestrts, 
conforms closely in pattern to the striped phase of domestic 
tabby but is browmish gray or buffy, Tlie hair of the tail is long, 
esiieeially toward the tip, W’hich gives a club shape to this mem¬ 
ber. The geographical range of the wild cat formerly included 
(ircat Britain, central and southern Europe, and portions of cen¬ 
tral A.sia. It is now, however, much reduced in numbers and it is 
doulxful if it is found anywhere without at least a trace of the 
domestic fomi in its constitution. In (^reat Britain wild cats sur¬ 


vive only in some Scottish forests. Remains of the wild cat occur 
in English caverns; in Ireland the wild species has apparently been 
unknown during the historic period. 

The favourite haunts of the wild cat are mountain forests where 
rocks or cliffs are interspersed with trees. Crevices in the rocks 
or the hollow trunks of trees afford .sites for the lairs, where the 
young (2 to 5) arc produced and reared. The kittens, usually 
bom in May, are at first blind, although furred. Wild cats are de¬ 
scribed as .some of the most ferocious and untamable of all ani¬ 
mals. How far this lends support to the view of the origin of our 
domestic breeds is uncertain. Hares, rabbits, field mice, water 
rats, rats, squirrels, moles, game birds, pigeons, and small birds 
form the chief food of the wild cat, while fawns of roe deer are 
sometimes killed. 

BinumiRAPHY.—St. George Mivart, The Cal (London, 1881); R. 
Lydekkcr, “Cat.s,” in Allen’s Naturalists' Library (1888); F, Hamilton, 
The Wild Cat of Europe (London, 1896) ; Frances Simpson, I'he Book 
of the Cat (London, 190.^); F. H. Forl)u.sh, The Domestic Cat (Bos¬ 
ton, 1916); E. B. Simmons, Cats (19.55); E. B. H. Soame, Cats, 
Lonfi-IIaired and Short (1934); Carl Van Vechten, Tiger in the 
House (1920); Ida M. Mellen, The Science and Mystery of the Cat 
(New York, 1940). (J. E. Hl.) 

CATACLYSM, a great flood (Gr. xaraxXucr/x6?, a deluge). 
In geology an overwhelming catastrophe producing sudden 
changes in the earth’s surface; figuratively, any violent change 
that sweeps away the existing social or political order, 
CATACOMBS, Tombs hewn in solid rock were used by the 
Etruscans as independent family burial places, grouped together. 
They often rise in the hillside by tiers or are on the same level 
branching off into streets and alleys. Their plan is for the most 
part that of a house and the walls are often covered with paint¬ 
ings in an archaic style in red and black. At Poggio Gaiella, near 
Chiu.si, the ancient Clusium, is a cemetery with a sepulchral 
chamber containing a large hall about 25 ft. in diameter supported 
by a cylindrical rock pillar. Opening out of this and other cham¬ 
bers are low winding passages, just large enough for a man to 
creep through, and this tomb ha.s been surmised to be that of Lars 
Porsena, king in his day of Etruria (see fig. 2). 

In the days of the republic inhumation was general and the 
bodies of the Scipios and the Nasos were buried in still existing 
catacombs, the term applied by transference to subterranean ex¬ 
cavations for the interment of the dead. Originally it designated 
the natural configuration—in hollow.s—of a district close to the 
Appian way (,vee Rome), In the vaults below the church of St. 
Sebastiano lay, according to tradition, the bodies of the apostles 
St. Peter and St. Paul for seven months until removed to the 
basilicas which bear their names. Tlie place became an object of 
pilgrimage and its name KaTaKVfxfias, “by the hollow,” developed 
as a generic name for all burial 
places of the same kind. 

Rome is built upon a rock and 
the three strata named by geolo¬ 
gists tufa litoide, tufa granolare 
and pozzolana have all been ex¬ 
ploited. The tufa litoide is quar¬ 
ried as building stone. The cata¬ 
combs of Rome—the most exten¬ 



sive known—are constructed in 
Fig. 1. — PLAN OF ETRUSCAN TOMB Stratum alone as it enabled 
AT cERVETRi engineers to form vertical 


walls for the galleries in which the dead were placed and to work 
with comparative ease, The pozzolana used as an ingredient for 
mortar was worked from the lowest stratum so that in spite of old 
erroneous persistent beliefs the burial places are distinct from 
the pozzolana, excavated in different strata, though here and there 
starting from the same level. The catacombs form a vast laby¬ 
rinth of narrow galleries u.sually from 3 to 4 ft. wide with small 
chambers at intervals, excavated at successive levels (fig. i). 
The dead are buried in the galleries in long horizontal recesses in 
the walls, tier upion tier, even to 12 ranges. The galleries generally 
run in straight tiers, at the same level, in storeys (seven in one 
part of the cemetery of S. Calixtus), and intersect at various 
angles (see fig. 3). The graves (loculi) were usually parallel to 
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Fig. S.—PLAN OF part of the cemetery of S. AGNESE at ROME 


the gallery in Christian cemeteries, but in pagan areas the recess 
was usually at right angles. Some loculi held four or more bodies, 
most held one (fig. 5). They were carefully closed by slabs of 
marble or huge tiles cemented togelher. When an epitaph was set 
up, it was painted or engraved on these tiles. Table tombs and 



arched tombs are also found. 

Sarcophagi are rare. The fam¬ 
ily vaults—cubicula—were small 
apartments, usually rectangular, 
sometimes circular or polygonal, 
opening from the main corridors 
and frequently ranged regularly 
along the sides of the galleries. 

Loculi were cut for later burials 
in the same family area and the 
inscriptions and mural decora¬ 
tions were frequently damaged or 
destroyed. The funeral feast was 
celebrated by the family in its 

vault, both on the day of burial the principal storey 
and on the anniversary. The poooio gaiella cemetery 
Eucharist, the invariable accompaniment of funerals in the early 
Christian Church, was celebrated here, and in some of the cata¬ 
combs are larger halls and connected suites of chapels which 
may have been constructed for congregational worship in the days 
of persecution (fig. 4). Baptisteries have been discovered. The 
catacombs were also used as places of refuge, for which they were 
admirably adapted, both by the intricacy of their design and by 
access through secret passages to sand quarries and the open 
country. 

Almost without exception they had their origin in small bunal 
areas, the property of private persons, and their great develop¬ 
ment was due to the spread of Christianity and the burial of the 
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dead in this manner conformed to Roman usage. There was no 
reason for secrecy and since interment in rock-hewn tombs had 
been practised in Rome by Jewish settlers before the rise of the 
Christian Church, the practice may well have been popularly, jier- 
haps correctly, associated with the Jewish iTopulation which con¬ 
tributed elements to the new religious order. At a later period 
the grave diggers seem to have acquired or to have established a 
kind of projxrrty in the catacombs and to make new graves reck¬ 
lessly destroyed the religious paintings on the walls. The major 
part of the catacombs belong to the 3rd and early part of the 4th 
centuries. By a.d. 354 when St. Jerome visited them, interment 
in them had become rare. By the time of Pope Damasus (a.d. 
366-384) they had become the resort of pilgrims. They were 
adapted to this by the orders of the pope. The works of art were 
restored. The epitaphs were renewed. In this latter work he 
employed an engraver named Furius Philocalus whose work can be 
recognized at once. 

As a result the improvements described have lessened the value 
of the catacombs as memorials of the religious art of the 2nd and 
3rd centuries. Subterranean interment ceased with the sack of 
Rome by Alaric in a.d. 410. The catacombs shared in the de¬ 
struction of Rome by the Goths in the 6th century and by the 
Lombards at a later elate. Pope Paul I. and Pope Pascha I. found 
them in such decay and pollution that the holy relics they con¬ 
tained were translated elsewhere and the catacombs soon ceased 
to attract pilgrims. By degrees their existence was forgotten and 
they were discovered by chance in 1578 and have been studied,, 
explored, investigated and described by scholars such as Baronius, 
Antonio Bosio (d. 1629), Marc Antonio Boldetti (c. 1720), Se- 
roux d’Agincourt (1825) Raoul Rochette and most notably in 
recent times by Father Marchi of the Society of Jesus. Additions 
to our knowledge have been made by de Rossi and include the re¬ 
discovery near the catacomb of Priscilla, on the Via Salaria Nuova, 
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of thf* Cosrnoft rium JorcJanorum. first found in 1578 but soon 
aftorwarrj.s thok«*(l u[) and lost. It is {xissiblc now to identify the 
tombs of martyrs like Nercus and Achilleus, .said to have been 
baptised by St. Peter, who with their mistress Pctronilla, of the 
Aurelian family and the spiritual daughter of St. Peter, suffered 
death for th(“ir faith under Domitian. Many of the names of 
pt'r.sons mentioned in the Epistles of St. Paul are found here and 
«*very fresh excavation yields similar evidence. 



Fig. 4,- SECTION of galleries at different levels in the cata- 

COMDS OF ROME 

At Syracuse there are very extensive catacombs known as “the 
(Irottos of St. John.” 'I'hcre is an entire underground city with 
several storeys of larger and smaller streets, sc^uares and cross 
ways cut out of the rock; at the inter.scction of the cross ways are 
great circular halls of a bottle .sha[)c, like a gla.s.s-housc furnace, 
lighted by air shafts. The galleries are generally very narrow, 
furnished on each side with arched tombs, and communicating with 
family sepulchral-chamber.s closed originally by doors, the marks 
of the hinges and staples being still visible. The walls are in many 
places coated with stucco adorned with frescoes including palms, 
doves, labara and other Christian symbols. 'Phis cemetery differs 
widely in arrangement from the Roman catacombs. 

The catacombs at Malta arc near the ancient capital of the 
island. The passages were all cut 
in a close-grained stone, and are 
very narrow, with arched ceilings, 
running very irregularly, and 
ramifying in all directions. The 
greater part of the tombs stand 
on either side of the galleries in 
square recesses (like the table- 
tonib.s of the Roman catacombs) 
and are rudely fashioned to imi¬ 
tate sarcophagi. The interments 
are not nearly so numerous as in 
other eutacombs, nor arc there 
any vestiges of painting, sculpture or inscriptions. At Taormina 
in Sicily is a Saracenic catacomb, also figured by Agincourt. The 
main corridor is 12 ft. wide, having three or more ranges of loculi 
on either side, running longitudinally into the rock, each originally 
dosed by a stone liearing an inscription. 

In Egypt we find a small Christian catacomb at Alexandria, The 
loculi here also are set endways to the passage. The walls are 
abundantly decoratiMi with paintings, one of a liturgical character. 
But the most extensive catacombs at Alexandria are those of 
Egypto-Greek origin, from the largest of which, according to 


Strabo (lib. xvii. p. 795), the quarter where it is placed had the 
name of the Necropolis. The plan is remarkable for its regularity 
(fig. 8). Here, too, the graves run endways into the rock. There 
are other catacombs in the vicinity of the same city. 

Subterranean cemeteries of the general character of those de¬ 
scribed are very frequent in all southern and eastern countries. A 
vast necropolis in the environs of Saida, the ancient Sidon, con¬ 
sists of a series of apartments approached by staircases. 

Recent Discoveries. —At Rome, after the death of de Rossi 
(1894) a small subterranean basilica in the catacomb of SS. Peter 



Fig. 6.—the plan of the catacomb of s. john. Syracuse 


and Marcellinus on the Via Laliicana, with pious acclamations on 
the plaster similar to those in the Papal crypt in St. Calixlus was 
discovered in 1896. In the cemetery of Domitilla in 1897-1898 
a fine double crypt with frescoes representing Christ seated be¬ 
tween six male and female saints and an inscription relating to a 
new saint (Eulalius) in a cubiculum of the 3rd century was 
brought to light. In 1899-1900 were discovered two opposite 
cubicula in the catacomb of SS. Peter and Marcellinu.s, both 
covered with frescoes, the vault being in one ca.se decorated with 
the scene which represents Christ 
seated among the apostles and 
pronouncing sentence upon the 
defunct. An inscription discov¬ 
ered in 1900 on the site of the 
ancient cemetery of St. Ciriaca, 
and dating from a.d. 405, states 
that one Euryalus bought a site 
ad mensam beati martyris Laur- 
etitii from a certain fossor whose 
name has been erased, an example 
of what was know'n as memoriae 
damnatio, or the blotting out of 
a name on account of some dis¬ 
honourable action. In 1901-1902 
excavations in the cemetery of Santa Priscilla, near the Cappella 
Greca, revealed a polygonal chamber which may have originally 
been the nymphaeum of the great villa of the Acilii Glabrioncs. It 
may have been used as a burial-place for martyrs, and as the 
sepulchral chapel of Pope Marcellinus, who died in a.d. 304 dur¬ 
ing the persecutions of Diocletian. In 1902, in that part of the 
Via Ardeatina which passes between the cemeteries of Calixtus 
and Domitilla, was discovered a crypt with frescoes and the sanc¬ 
tuary of a martyr; this, rather than a neighbouring crypt brought 
to light in 1897, may prove to be the sepulchral crypt of SS. 
Marcus and Marcellianus. In a cubiculum leading out of a gallery 
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in the vicinity there was also discovered an interesting impression 
in plaster of an inscription of the mother of Pope Damasus, 
beginning: 

Hie Damasi Mater Posvit Lavren (tia Membra). 

In the same year building operations in the Via di Sant’ Onofrio 
revealed the presence of catacombs beneath the foundations: 
examination of the loculi showed that no martyrs or illustrious 



Fig. o,~plan of catacomb at Alexandria 


persons were buried there. Work was also carried out at the cata¬ 
comb of Albano (Marucchi Nuovo Bull., 1902, pp. 89 ff.). 

In 1903 a new cemetery with frescoes came to light on the Via 
Latina, considered by Marucchi to have belonged to a heretical 
sect. In the same year the Jewish cemetery on the Via Portuense, 
was rediscovered. The subterranean basilica of SS. Felix and 
Adauctus, discovered by Boldetti and afterwards choked up with 
ruins, was cleared again: the cr>Tt, begun by Damasus and 
enlarged by Siricius, contains frescoes of the bth-yth centuries. 
In the same year extensive catacombs were revealed on the site 
of Hadrumetum near Sousse in Tunisia. 

In 1907-08 interesting discoveries were made in the South East 
of Sicily (P. Orsi, Notizie degli Scavi, 1908). The year 1911 
witnessed the discovery of the remarkable- hypogetim of Trebius 
Justus on the Via Latina, with frescoes showing gnostic influence 
(Nuovo Bull. 1911 and 19] 2). In 1912 a catacomb was found at 
Grottaferrata which has since been excavated by the Basilian 
monks. In 1915-1916 a viemoria of SS. Peter and Paul was 
explored beneath the basilica of S. Sebastiano, Ad cataewnbas, on 
the Appian way. Graffiti with invocations to these apostles, dating 
from the fourth century were discovered (Marucchi, Nuovo Bid- 
lettino, for 1916, 1917, 1919, 1920). In 1917 was found subter¬ 
ranean basilica of the first century, perhaps tbe work of a pagan 
sodalitas (g. Bagnani, Jourit. of Roman Studies, 1919, p. 78). In 
1919, not far from the Porta Maggiore and the ancient Via 
Labicana, a kypogeum with two frescoed chambers was dis¬ 


covered. The subjects were unusual; one, Christ instructing his 
sheep from a b(x>k recalled a passage in the inscriptions of 
Abercius in the Lateran; others were scenes from the story of 
Job diverging from those usual in the Catacombs; a group of 12 
figures, perhaps apostles, including two recalling the traditional 
types of SS. Peter and Paul (Marucchi, Nuovo Bull. 1921). The 
year 1921 witnes.sed the rediscovery near the catacomb of Priscilla 
on the Via Salaria Nuova, of the Coemeterium Jordanorum, first 
found in 1578 but soon afterwards choked up and lost (Marucchi 
and Josi, Nuovo Bull. 192:). 

Biblhkiraviiy.—T he clas.'^ical work on the catacombs of Rome is 
(L B. De Rossi's Ronm sotlcrranca. The volume by Mgr. Wili.K*rt, Lc 
Pitture drlle cataromhe romane (Rome, 1903), in which all the im¬ 
portant frescoes are reproduced in colours, is complementary to the 
Roitia .sptlerranra. All new discoveries made by the Commhsione di 
archcologia sacra are chronicled in the Nuovo BuUcttino de archeologia 
the A' oLizic degli scavi. 

For accounts of the catacombs see: —.'Xrmellini, Gli Antichi Citnitcri 
crisliani di Roma e d'ltalia (Rome, 1893); O. Marucchi, Le Cata- 
comhe rontane (Rome, 1903; also translated into French), Manualc 
di epigrafia cristiana (Milan, 1904); M. Besnier, Les Catacombes de 
Rome (Paris, 1909) ; F. X. Kr.ius {Recilencyklopadie and Geschichtt 
der ehriolichen Kunst) aiul Dom F. Cahrol’s Dictionnaire. d'archiologic 
chrHienne et liturgic, articles with bibliography, by H. Leclertq. 

Among the older works are: Bosio, Roma soiterranea, Severano’s 
edition (163-’), and Aiinghi's edition (1651); Boldetti, Owervocioni 
sopra i cimiteri dei sanii inartiri (Rome, 1720) ; Bottari, Scull ure c 
pitture .'■ogre, etc. (Rome, 1737-1754); Seroux d'Agincourt, llistoire de 
Van par le.s monumenls (Paris, 1823; German cd., 1840); G. Marchi, 
Monumenli delle arli criMane primitive (Rome, 1S44); Raoul Ro- 
chetlc, Tableau des catacombes de Rome (2nd cd., Paris, 1853); 
Perret, Les Catacombes de Rome (Paris, 1855)—a sumptuous folio 
work, but nol always accurate; Roller, Les Catacombes de Rome 
(Paris, i88i) ; V. bchultze, J>ie Kaiakomben (Leii)zig, 1882). 

Works written in English are: Northcotc and Brownlow, Roma 
soiterranea (London, 181)9; based upon ].)c Rossi) ; Wharton Marriott, 
The Testimony of the Catacombs (1870) ; J. H. Parker, The Archae¬ 
ology of Rome: the Catacombs; Smith and Cheetham, Dictionary of 
Christian Antiquities, s.v. “Otacombs”; R. Lanciani, Fagan and 
Christian Rome (1892); W. T.owry, Christian Art and Archaeology, 
ch. ii. (loox; a useful introduction to the subject); H. Gee, ‘‘The 
Church in the Catacombs,” in W. I.efroy’.s Lectures in Ecclesiastical 
history (1896); Th. Mommsen, in the Contemporary Rrviexv (May 
1871). 

The catacombs at Naples are described in C. F. Bellermann, Vber 
die iiUe.sten christlichen Begrdbnisstallen und brsonders die Kaia¬ 
komben zu Neapcl (Hamburg, J839); Armellini, a.5 above and V. 
Schullze, Die Kaiakomben von San Gennaro dei Poveri in Neapel 
(Jena, 1R77). 

For the catacombs in Malta, A. A. Caruana, Ancient Pagan Tombs 
and Christian Cemeteries in the Islands of Malta (Malta, 1898), and 
A, Mayr, ‘ iTie altchristlichen Begrabnisstiitten auf Malta,” in Rdm- 
ische Quartalschrifl, vol. xv. pp. 216 and 352 (Rome, 1901), and E. 
Becker, Malta Sotlerra 7 iea (Strasbourg, 1913), may be consulted. 

The fulle.st accounts of the Sicilian catacombs arc given by J. Fuhrer, 
Forschungen zur Sieilia soiterranea (Munich, 1897); C. Barreca, Le 
Cntncombe di San Giovanni in .Siracusa (Syracuse, 1906) ; J. Fuhrer 
and V. Schultze, Die altchristlichen Grabstdtten Siziliens (Berlin, 
1907); ami P. Orsi, Per la Siracusa Soiterranea (Catania, 1906). 

A catacomb of the 5lh century, discovered at Kertch in South 
Russia, is described by J. Ktilakovsky in Materials for Russian Archae¬ 
ology (St. Petersburg, 1896; a publication of the Russian Imperial 
Archaeological Commission), but it is written in Russian, as also is 
the account by V. Latyshev, in Vizantieski Vremennik, vol. vi. pp, 337 
ff. (St. Petersburg, 1899). 

The catacombs at Hadrumetum (Sous.se) 'are described by A. F. 
Leynaud, Les Catacombes d'HadrumHe, deuxilme campagne de 
fouiUes (1904-1905). See. also Revue Tunisienne (1905), p. 250. 

For the catacombs of Alexandria, de Rossi in Bull, di archeologia 
Cristiana (Nov. 1864, Dec. 1865); Neroutsoa Bey, L'.incienne 
Alexandrie. (W. R. B.; O. M. D.) 

CATAFALQUE, a word of unknown origin, occurring in 
various forms in many European languages, meaning a funeral 
scaffold or temporary stage; a movalile structure of wood, some¬ 
times richly decorated, erected temporarily at funeral ceremonies 
in a church to receive the coffin or effigy of the deceased; also 
an open hearse or funeral car. 

CATALAN. It is generally assumed that Catalan was im¬ 
ported from Roussillon into Spain during Carolingian times; the 
contrary view has, however, been put forw’ard, namely that Cat¬ 
alan Originally developed in Spain and was introduced into Cer- 
dagne and Roussillon by Catalan immigration. Whatever the 
truth may be, philologically Catalan is to be regarded as pertain- 
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ing to the Prf)vtrn(;al rather than to the IIis[)anic branch. Like 
Hispanic it changes L. u into u and L. au into o, cj., L, murutn, 
Cat. rmtr, Hisp. mnro (Prov. Fr. mur); L. aurum, Cat. and Hisp. 
ora (I'rov. aur, Fr. or). Unknown to Catalan, however, are the 
charac(eri.sfi( ally liispanic dij)hthongiza(ion.s of open e and open o 
in p(;'.i(ion, (j., L. terra, Hi.sp. lirrra, but Cat. terra; L. fortem, 
Hisp. juerte, but Cat. fort (as in Frov. and Fr.). Moreover Catalan 
and I’roverK'.'d l;oih change proparoxytoncs into paroxytoncs, 
whereas in Hi.spanie. the proparoxytoncs are preserved, e.g., L. 
anima, Cat. and I’rov. alma, anna. 

('ataian is nowadays spijken in the major jjart of the department 
of the Pyrenees Orienl.iles, in Andorra, at Alghero (Sardinia) 
whither it wa.-, brought by the Aragonese in the second quarter of 
the i.)th (cntiiry but where it is steadily succumbing to the dis¬ 
ruptive influence of Italian and Sardinian; in the provinces of 
Hu( s(a, Saragossa, 'f’ernel; in the greater part of the provinces of 
('astellon de la Plana and Alii ante; in much of the province of 
V'aleiuia; and in the H.alearic islands and I’ithyusae, conquered by 
Jaime 1. of Aragon (1220-34). The territ(»ry occupied by Cat¬ 
alan contains in Si)ain 4,486,000 inhabitants, in France some 
200.000. 

('ataian embraces two groups, viz,, (A) continental, subdivided 
into (a) oriental, (b) occidental, (i ) Valencian, (d) Roussillon- 
nais; (IF) insular, subdivided into (a) dialects of the Balearic 
islands atuJ Pithyusae, (b) dialect of Alghero. All these idioms 
present only minor jdionetic diiTc'renres. Jn the Balearic islands 
es, sa constitute the definite article (as also in the sub-dialect of 
oriental Catakin termed for this reason, salat) instead of el, la. 

'I’lie outstanding difference between the Catalan of Spain and 
that of Boussillon, is that whereas the former is a real language 
with a flourishing literature, the latter is a mere patois. 

Hiiir.jooKArnV.—P. I‘'oii( lu'‘, Chroniqur philalagiquc drs parlers prov- 
en(;nux nneit ns rt modrrnvs (Bibl.) in Revue de. lingiiistique romane T. 
11. (JunvicT'Juin, 1026) p. 113-136; A. Grieni, Le domaine calalun 
(nitufilr rendu r^lrospeelif jusqu'ii losq) in Revue de linguhtique ro- 
manr T. 1. (Janvier-Juin, lOLs) P- .t.S-n.L These bibliographical ar¬ 
ticles will be continued in the following volumes. (L. B.) 

CATALANI, ANGELICA (i 78(>-'.H4<)), Italian opera- 
singer, wa.s born at Sinigaglia, and was the lucky possessor of one 
of the most remarkable soprano voices, of extraordinary compass 
and purity, ever known. For nearly thirty years she sang at all 
the gre;\t opera houses, rec t‘iving very large fees; her first appear¬ 
ance in London having bei-n at the King's theatre in 1.H06. She 
reiTKiined in England, a prima donna W'ithout a serious rival, for 
se\'en ye.irs. Then .she W'.is given the m.inagemcnt of the opera 
in Paris, but this resulted in financi.il failure, owing to the in- 
cap.'icity and extrav.igance of her hu.sband, Captain Valabreguc 
—author of the historic remark “ma femme ct quatre ou cinq 
jioupei'S voila tout ce (ju il faut"—whom she had married in 1806. 
But her continental tours continued to be enormou.sly successful 
until she retired in 1S2S. She died of cholera in Paris. 

CATALEPSY, a term applied to a nervous affection char¬ 
acterized by .sudden suspension of sensation and volition, and 
rigidity of the whole or of certain muscles of the body. The 
subjects are mostly females of highly nervous temperament. 
The exciting cause of an attack is usually mental emotion, either 
sudden, c.g. a fright, or gradual, c.g. prolonged depression. The 
symptoms vary even in the same individual in different attacks. 
Sometimes there is complete in.sensibility. together with a statue¬ 
like apiiearance of the body which retains any attitude it may 
be made to assume during the continuance of the attack. In this 
condition the whole organic and vital functions appear to be 
reduced to the lowest possible limit con.si.stent with life, and 
may simulate actual death. At other times excitement accom¬ 
panies the cataleptic symptoms, and the patient sings or utters 
passionate exclamations, while quite unconscious. The attack 
may be short or may last for many hours, or even for several 
days; and it is conceivable that in such cases the appearances 
might be mistaken for real death, as is alleged to have occasionally 
happened. Although catalepsy is said to occur in persons in per¬ 
fect health, careful inciuiry will usually reveal some abnormality; 
in women, menstrual derangement is generally found to have pre¬ 
ceded the affection. It is sometimes associated with epilepsy 


and with grave forms of mental disease. In ordinary cases, how¬ 
ever, the mental phenomena clo.sely resemble those of hysteria. 
In many subjects of catalcp.sy there is weakness of the will, 
whereby the tendency to lapse into the cataleptic state is not 
resisted but encouraged, and attacks may thus be induced by 
trivial circumstances {see Hypnotism). 

CATALOGUE, a list or enumeration, generally in alphabeti¬ 
cal order, of persons, things, etc., and particularly of the contents 
of a museum or library. A catalogue raisonnee is such a list clas.si- 
fied according to subjects or on some other basis, with short 
explanations and notes. 

{See also Bibli(x;rai>iiy; Librakils. ) 

CATALOGUES AND PRICE LISTS. The preparation 
and distribution of catalogues and price li.sfs has become an in¬ 
dustry of enormous dimensions, the cost of printing and publish¬ 
ing amounting to millions of pounds per annum in Britain alone, 
while the expenditure of this sort in America is probably not less 
than sixty million dollars per annum. It is incrca.singly recognized 
that an attractive catalogue, distributed in the right way, is one of 
the best aids to salesmanship. The cost of production of fifty or a 
hundred thousand catalogues of moderate size amounts to a seri¬ 
ous item in business e.xpenditure. In not a few cases this leads 
to a cutting down of expense upon the preparation of the cata¬ 
logue and this is undoubtedly the chief weakness in the prepara¬ 
tion of commercial price lists. Another reason for the failure 
of many expensive catalogues is that the publi.sher forgets that, 
although he may be successful in manufacturing a certain article, 
it does not necessarily follow that he is successhil in describing it 
for catalogue purposes. It is very important, therefore, that 
efficient literary aid should be called in by the business man to 
to make his catalogues lucid. Thus, also, with any necessary ific- 
tures. Often the printing blocks in an expen.sive production have 
little artistic merit, and do not do full justice to the products. 
If we suppose ten thousand pounds to be spent upon a catalogue 
issue, the value of the expenditure may easily be doubled or 
trebled by spending an additional two hundred pounds upon the 
editorial work. 

It is not difficult for the business man to forget in preparing a 
catalogue that those he wishes to read it arc not as familiar w'ith 
his productions as he is himself. Simplicity and lucidity of 
description are essential, and in this connection care should be 
taken to avoid the listing of a complexity of types. The excellent 
work done by the Washington Department of Commerce in re¬ 
ducing the number of types of products in various trades is 
directed to W'hat is really the same point. Variety, of course, there 
.should be, but the types cho.sen for listing .should be distinctly 
different, and the reasons for the differences very clearly stated. 

If, for e.x'arnple, the catalogue offers a series of gas heaters and 
cookers, the types chosen should not only be e.ssentially different, 
but the essential differences should be made quite clear to the 
reader. If the stove is a heating appliance, the kind of room for 
which it is suited, the kind of flue needed, the method of installa- 
ion, and (he cost of maintenance should all be demonstrated. 
When prices vary in a series, the reason for the differences should 
appear. Nothing is more confusing or stultifying in a catalogue 
than to be told on one page that Type A of a certain manufacture 
is the “best,” or the “tinest,” when the very next page refers to 
another thing of the same sort priced at a much higher figure. 
What should be done is to show clearly that the article priced is 
good value at its price; good value for its particular purpose; 
good value to meet a particular need. 

The Listing of “Extras.”—Every endeavour should be made 
in drawing up a catalogue to offer each article ready for use, at 
a price covering the entire equipment necessary to put it into use. 
Thus, at one time it was the unfortunate practice of motor-car 
manufacturers to offer their machines at a certain price, and then 
to add a long list of extras necessary to fit out the machine ready 
for the road. Thi.s practice has, happily, been abandoned in the 
automobile industry, but it still obtains in many other trades. 
First, the buyer is offered the article at a certain price, but this 
price does not represent the thing ready for use or consumption; 
a number of extras are listed in a confusing way so that the real 
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price of the article fit for use has to be worked out with more or 
less difficulty. The manufacturer of a machine-tool gains when 
he offers his product completely fitted witli necessary safety- 
appliances; equally the manufacturer of a roofing felt is likely to 
increase his sales if his price list shows the material put into 
convenient rolls well packed, accompanied with the necessary 
amount of cement for the lapping of edges, and with purpose- 
made nails to fix it. The aim of every catalogue should be to offer 
the articles it lists ready for use. 

The format of a catalogue is of great im{X»rtance. The cata¬ 
logue of a store should be divided into sections and well indexed. 
In the ease of the small catalogue, or “folder." it is far better 
to concentrate upon one really good production at a time than 
to issue a sheaf of documents of different sizes which are only 
too likely to bewilder and irritate the would-be buyer. It is 
quite usual at trade exhibitions to be handed half a dozen dif¬ 
ferently shaped folders referring to a single object, instead of 
being given one handy, pocket-sized, beautifully printed, well- 
considered piece of printing. 

An excellent aid to business in a catalogue, and one that is 
much appreciated by buyers, is the in.sertion of intelligent matter 
directly or indirectly relating to the articles offered. This may be 
illustrated by the case of a syiorts catalogue. The manufacturer of 
cricket-bats or tennis-rackets does well to include in his catalogue 
expert directions for the preservation of the articles sold, or hints 
on the laws of the game, or other interesting cognate matter. 
Again, the catalogue of a piano-player may well be accompanied 
by a lucid account of the invention, instructions for the care of 
the instrument, hints as to getting the best results from it, and 
so forth. 

As to catalogues for the cx[)ort market, it is an old complaint, 
and a just one, that their publishers too often fail to adapt them 
to the needs of the country to which they are supposed to appeal. 
If a catalogue is prepared for South America, for example, it is 
quite useless to prepare it in English; it should be translated into 
Spanish (or into Portuguese, if for Brazil) and weights and 
measures and prices expres.sed in their proi)er equivalents. Con¬ 
sular reports from foreign countries again and again dwell upon 
the neglect of these elementary measures for making an export 
catalogue useful. 

CATALONIA (Catuluna), an autonomous region, and for¬ 
merly a province of Spain, formerly also a principality of Aragon; 
bounded on the north by the Pyrenees, west by Aragon, south 
b>’ Valencia, and east by (he Mediterranean Sea. Population 
(1940) 2,890,974; area, 12,414 sq. miles. The triangular territory 
of Catalonia forms the north-cast corner of the Iberian Peninsula. 
It was divided in 183,^ into four provinces, Barcelona. Corona, 
Lerida and Tarragona (see separate articles). The surface is much 
broken by southern spurs of the Pyrenees. Running south-west 
to north-east, and united on the north with one of the offsets of 
the Pyrenees, is the range of the Sierra Llena, which bisects Cata¬ 
lonia, and forms its central watershed. The principal rivers arc 
the Ter, the Llobregat and the Ebro (q.v.), which all run into the 
Mediterranean. The coast is in places difficult but has im[X>rtant 
harbours, e.g., Barcelona and Tarragona. Cut off orographically 
on the south and west Catalonia has had more a.s.sociations with 
south France than with the Douro or Guadalquivir ba.sins, and 
the Catalan language differs considerably from Castilian Spanish 
and has affinities with Proven<;al. Catalonia was one of the first 
of the Roman possessions in Spain, forming the north-eastern por¬ 
tion of Hi.spania Tarraconen.sis. About 470 it was occupied by 
Alans and Goths. It w'as conquered by the Moors in 712, but 
these invaders were in turn dispossessed by the Spaniards and 
the troops of Charlemagne in 788. Catalonia was subsequently 
ruled by French counts, who soon made themselves independent 
of France. By the marriage of Count Raymond Berenger IV. of 
Barcelona with Pelronilla of Aragon, Catalonia became annexed 
to Aragon but this union was frequently severed. In 1640, when 
Philip IV. attempted to deprive Catalonia of its rights and privi¬ 
leges, it gave itself up to Louis XIII. of France. It was restored 
to Spain in 1659, more occupied by the French from 

1694 to 1697. Under Philip V. Catalonia, in 1714, W'as deprived 


of its cortes and liberties. From 1808 to 1813 it was held by 
France. It was the scene of civil war in 1S23, and of revolution¬ 
ary operations in the Carlist wars. It sup{H>rted the Loyalist 
cause in 1936-39. See also Spai.n and Bakcelona. 

The average yearly temperature varies from 48'’ to 75®; the 
rainfall is about 21 in. with a maximum in the early fall months 
and a lower maximum in the spring. The dwarf-palm, orange, 
lime and olive grow in the warmer tract.s; and on the higher 
grounds the thorn-apple, pomegranate, myrtle, esparto and heaths 
flourish. There is much wa)odland. but meadows and pastures are 
rare. VV’heat, maize, millet, rye, flax, liquorice, vines .and fruits of 
all sorts—esjx’cially nuts, almonds, oranges, figs and walnuts and 
chestnuts—are produced. Few cattle, but numbers of sheep, goats 
and sw'ine are reared. Coa.stal fisheries are excellent The W’ines 
are for the most part rough and strong, (hough good when ma¬ 
tured. Catalonia was prominent in (he wool industry early in the 
Middle Ages, and in modern times the extended use of water- 
pow-er for textile manufacture made Barcelona an important in- 
lustrial and commercial city. With the increase of irrigation (he 
.'ountry around the citv w^as develoi)ed as a wheat growing area. 

CATALPA, a genus of trees belonging to the family Bignoni- 
accae and containing about 10 .species in North America, the West 
Indies and China. The lH.-st known is the common catalpa (C. 
bignonioides), native to the southeastern United States, but often 
cultivated in parks and gardens, both in Europe and America. It 
is a .stately tree with large, heart-shaped, pointed leaves and pani¬ 
cles of white, bell-shaped flowers streaked with yellow and brown- 
puqde. The hardy catalpa (C. spcciosa), with larger flowers, 
found in woods from Indiana to Missouri southward to Tennessee 
and Arkansas, has become naturalized elsewhere through cultiva¬ 
tion, especially south of its Jiative range. 

CATALYSIS. The term catalytic agent was introduced by 
J. J. Berzelius (1836) into chemistry to im lude those substances 
which by their pre.sence a<cek'rate the rate of reactions proceed¬ 
ing with a decrease in free energy towards equililirium. In gen¬ 
eral, the catalyst provides an alternative jtath for the reaction; 
thus the chemical union of two components to form a product, 
A-f-B—>AB, rnav proceed directly or via a series of reactions, 
such as M-X-kW, AX-f B->AXB, AXlU>AB-fX, in which 
the substance X is a catalyst. In reversible, systems catalysts 
mu.st necessarily accelerafct both forward and reverse reac¬ 
tions equally, since the cfiuilihrium point cannot be affected 
by a material which acts solely as a catalytic agent. Catalytically 
accelerated reactions may be either homogeneous or hetterogeneous 
in eharacter, the former taking place in gases and liquids, the 
latter at interfaces, more esjiecially at gas-solid and liquid-.solid 
interfaces, 

Catalyst^ both in homogeneous and heterogeneous systems thc- 
cmelically possess an indefinite life, but in practice loss generally 
occurs, (<;) through side reactions unconnected with the main 
reaction, as in the gradual reduction of sulphuric acid in the 
etherification processes; (h) through the formation of inactive 
compounds with impurities present in the reactants, as in the 
formation of nickel sulphide from sulphur compounds present as 
impurity in hydrogen employed in hydrogenation iq.v.) proc- 
e.sscs; (r) through removal from the reacting system either by 
vaporization, as in the case of catalysis of platinum in the for¬ 
mat iem of sulphur trioxidc, or by coagulation, such as occurs in 
colloidal metal catalysis employed for hydrogenation; (d) through 
sintering and fusion due to overheating of the active surfaces. 

Catalysis in Gas Reactions.— Simple collision between the 
molecules of two reacting gases is not sufficient to ensure reaction. 
In general but a small number of such collisions are effective in 
promoting chemical reaction, the number of these effective col¬ 
lisions rising, in the case of bimolecular reactions, exponentially 
with the temperature. It was first suggested by Arrhenius that 
effective collisions were tho.se which took place between excited 
or active molecules, whilst normal molecules did not so react. In 
the majority of cases it is sufficient to assume that excited or 
active molecules are produced not prior to but in the act of col¬ 
lision itself. It is yet unknown whether the excited molecule 
resulting in collision possesses a transitory existence before reac- 
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lion, or whether excitation and reaction arc simultaneous proc¬ 
esses. An activating collision results when the energy available 
for activation exceed.*; a critical value, the “critical energy incre 
ment.” The source of this energy is, in simple molecules, the 
kinetic energy available on collision; in complex molecules it 
appears that part or all of the potential energy in the molecule 
can supplement the kinetic. The fraction of the total number of 
collisions effective will be dependent both on the complexity of the 
molecule and the magnitude of the critical energy increment. In¬ 
troduction of a catalyst may augment the velocity of a reaction 
by effecting a two-stage reaction with two small critical energy 
increments, as alternative to a one-stage reaction, with a large 
value for the critical increment. Although the catalytic intluence 
of small quantities of water on the rate of many chemical reac¬ 
tions (<?.g., certain combinations of sulphur dioxide; or the thermal 
combination of hydrogen and chlorine) has long been established, 
the mechanism of any one of these reactions is not sufficiently well 
known to estaldish beyond doubt their homogeneous nature. 

We have noted that only certain high-speed collisions between 
normal molecules effect chemical reaction, but similar results may 
be obtained by slow-spieed collision provided that one of the 
colliding molecules already possc.sscs sutfuient potential energy 
available on collision to effect the reejuired chemical change. These 
potentially active or excited molecules may be generated from 
the normal sjiccies by pliotochemical means, and thus they serve 
as catalysts or photosensitizing agents in what are primarily 
photochemical reactions. The case of the cataly.sis of the union 
of hydrogen and oxygen by light of wave length X - 3557 may be 
fit('d. These gases do not combine with appreciable speed at 
ordinary temi)eralure when exposed to radiation of this fre¬ 
quency. On the addition of a small quantity of mercury vapour, 
however, rapid combination is effected. 'I'he energy of activation 
for the hydrogen-oxygen cojnhination is supplied, as shown by 
Franck and Cario, by collision with mercury atoms which by the 
absorption of radiation have been converted into ex( ited mercury 
atoms. Numerous similar gas reactions may be carried out with 
similar photo.seiisitizing catalysts which include, not only mer¬ 
cury in effecting hydrogenation of oxygen, carbon monoxide and 
ethylene or the decomposition of arnmenia, but also bromine and 
chlorine in the decomposition of ozone. In considering the 
ecluilibrium point attained when such photocatalysts arc em¬ 
ployed, not only the active masses of the reactants, but likewise 
the radiation density must be taken into con.sideration. 

In the recombination of atomic hydrogen to the molecular state 
it is evident that the resultant molecule is not stable unless the 
energy of dissociation can be liberated on as.sociation. If the re¬ 
sultant molecule possesses an electric moment, this energy which 
must he liberated can escape in the form of radiation, but for 
molecules possessing small or no electric moments such radiation 
cannot take ydace, anil thus atomic recombination does not occur. 
If. however, molecules are present, intermolecular collisions be¬ 
tween two atoms and a molecule may rc.sult in the transfer of 
part or all of the .superfluous energy to the molecule, and the 
atoms can combine the molecules thus acting in a catalytic man¬ 
ner. The recombination of bromine atoms is apparently facili¬ 
tated by the presence of bromine molecules. 

Finally mention may be made of the catalytic influence of ions 
in chemical reactions. In the case of ixflymerization of acetylene, 
the energy of activation may be supplied by the recombination of 
ions of other and indifferent gases. Around each ion both positive 
and negative clusters of acetylene molecules are formed, and on 
reaction of these ions with each other the acetylene clusters 
ab.sorb the energy set free on recombination and arc converted into 
the polymeride. 

Catalysis in Solution.—In solution, cases of catalytic accel¬ 
eration of reactions are common, the classical examples being 
the catalytic activity of oxonium (H3O') and hydroxyl (OH‘) 
ions on hydrolytic changes such as ester hydrolysis or sugar in¬ 
version. Other ions exert in many cases marked specific effects, 
such as the iodide ion in the decomposition of hydrogen peroxide, 
the chloride ion in the decomposition of chloramine, organic 
amines in the hydrolysis of nitramide, and the ions of polyvalent 


elements such as barium, vanadium and chromium in oxidation 
processes. In the majority of these catalys(?d reactions an ade¬ 
quate explanation for the mechanism is found in the hypothesis 
that the reactants and catalyst form a critical complex or quasi¬ 
compound. This complex is always in equilibrium with the re¬ 
actants and can either revert back to the original reactants or 
undergo a change resulting in the formation of the products. If 
A and B react to produce C in a reaction catalysed by X. the 
hypothesis can be expressed in the form 

A+B+X?=?:(ABX) (i) 

(ABX)->C-fX (2) 

The rate of reaction is determined by two factors—the con¬ 
centration of the quasi-compound (ABX), and its specific reac¬ 
tion rate R. For extremely dilute solutions the reaction rate is 
given by the expressions dx/ dt = AT ABX) « kKCxCnCx. If the re¬ 
actants or catalysts arc electrolytes, even dilute solutions are no 
longer ideal and the equilibrium of the reaction ( 1) is no longer de¬ 
pendent on the concentrations but, as Guldberg and Waage first 
observed, on the active masses of the reactants. If the relation¬ 
ship between the active mass and the concentration is expressed 
by the relationship a\=J\C\, where /a is the activity coefficient, 
the equilibrium constant K of the quasi-comiiouud (ABX) is 
given by 

j, _Cabx /abx_ 

”(Ca/a) (Cb/b) (Cx/x) 

or the reaction velocity in solutions is given by 

dx/dl « k (ABX) = AX(Ca/a) (C b/b) {Cxh)/lABx 

This generalization is further simplified by the olxscrvations of 
Milner, Brbnsted, Debye and lluckel that in dilute solutions the 
activity coefficients of the various reacting species/ a./b./c'. etc., 
arc almost completely determined by the concentrations and 
valencies of the reacting species, and are given to a fact aiiproxi- 
mated by an equation of the form -f BC, 

where Z+ Z_ arc the products of the valencies of the ions in a 
reacting salt of concentration C. We thus can classify reactions 
in solutions into various ly^X's: see Electrolysis. 

Type I. The catalytic agent is a simple ion causing reaction 
in a neutral molecule in the presence of a large excess of the other 
reactant. This type includes most of the catalytic reactions in¬ 
volving oxonium and hydroxyl ions, such as the mutarotation 
of glucose, ester hydrolysis, the decomposition of diazoacetic 
ester and nitrosotri-acetoneamine, as well as the decomposition 
of nitramide by salts and acids. If in ester hydrolysis the con¬ 
centration of the ester be represented by [£] and that of the cata¬ 
lytic oxonium ion by [ll'sOj we obtain for the reaction velocity 
the expression 

dx/dt - A [£ ■ H-jO • Aq] = kK [E]fo [iTaOl/i /f, = kK [£| [H’ ]/o 

where /o. /i, etc., are the activity coefficients for neutral 
molecules, univalent and divalent ions, respectively. 

'jype 2. The catalytic agent consists of two ions of opposite 
sign causing reaction in a neutral molecule present in dilute 
solutions. This type includes the decomposition of hydrogen 
pero.vide by the ions of hydrogen iodide and hydrogen bromide. 
The relationship expressing the reaction velocity in terms of the 
concentrations and activity coefficients of the reacting species 
is 

dx/dl = k IHT'HaOa • r ] = kK [HaOal/o/ilH- ]/i [r]//o 

=AX[ii20,]/iMn*][cr]. 

We have noted that many sugars undergo mutarotation, the 
velocity of which is accelerated by the addition of acids, and have 
seen that the formal representation of the reaction velocity in 
terms of the activities and concentrations is readily deduced on 
the assumption of the transitory existence of a quasi-compound 
or intermediary complex involving the oxonium ion HsO' and 
the sugar. It follows that not only do free oxonium ions in solu¬ 
tion exert a catalytic influence, but also any substance which is 
capable of reacting with the sugar to yield such a complex will 
likewise be catalytically active. These have been termed proton 
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donators and include such substances as the weak acids, the 
NH’4 ion, the HSO'4 ion, the complex cobaltamine ion 
[Co(NH3)s, In addition to acids, bases likewise catalyse 

the hydrolysis of esters and the mutarotation of sugars. In¬ 
cluded in the bases arc all substances which are capable of re¬ 
acting with a hydrogen or oxonium ion, such as the anions of 
acid.s, e.g., the SO4" or acetate ions, neutral pyridine, and basic 
complex ions of the type [Co(NH. 0 ^OHj'*^. This acid and basic 
catalN sis can be expressed in the form of simple equations rep¬ 
resenting a species of hydrogen displacement or electrolytic 
action. Denoting the sugar by HCi we obtain 
(u) Catalysis by an acid or proton donator HM, 

M ; H + G ; H+OHa-^M'+HG-fOHV 
{b) Catalv'si.s by a base or proton acceptor M, 

M'+H : G+H ! OII->MH-bGn+OH'. 

In non-aqueous solutions it is likewise assumed that a quasi¬ 
compound or association complex between reactants and catalyst is 
first formed, and here the solvent may act both as solvent and 
as catalyst. Whilst the energy of activation determined from the 
temperature coefficient in the case of gaseous bimolecular reac¬ 
tions defines the reaction rate fairly accurately, reactions with 
large energies of activation proceed but slowly at low tempera¬ 
tures. This is not the case for reactions in non-aqueous solutions, 
an indication that the formation or change of the reacting complex 
must involve an interaction of some kind with the solvent mole¬ 
cules. The following data on the rate of addition of aniline to 
bromoacelophenone in various solvents exemplify this fact: 

Energy of activation Velocity coefficient 
Solvent (Cals, per gm.-mol.) of reaction 

Benzene .... 8,088 0000985 

Chloroform 10,700 000186 

Methyl alcohol 1^,440 00748 

Ethyl alcohol 13-900 00624 

Catalysis at Solid Surfaces.—Many reactions, such as the 
combination of hydrogen wiih ethylene, proceed readily at ordi¬ 
nary temperatures when the iracLants are exposed to the dean 
surfaces of certain metals such as platinum or nickel. Thanks 
chielly to the work of I'araday, Bodenstcin and Langmuir, it is 
now established that these reactions actually proceed on the 
surface of the rnctal, which is thus a true catalyst. Many indus¬ 
trial operations are now conducted through the agency of such 
contact agents or surface catalysts; amongst the more impor¬ 
tant of these may be mentioned the synthesis and oxidation 
of ammonia, the preparation of sulphuric anhydride {sec Sul¬ 
phuric Acid), the .synthesis of methanol and hydrocarbons from 
water gas, and the hydrogenation {q.v.) of numerous unsaturated 
organic compound.s, including the fats. In the finc-chcmical 
industry the introduction of the methods of Sabatier has resulted 
in simple methods for the preparation of numerous compounds, 
such as cyclohexane, “decalin,” phthalic anhydride, acetic acid 
and acetone. 

In some cases the rate of reaction is dependent on the rate of 
diffusion of the reactants to, or of the products from, the surface; 
this is more frequently the case in reactions which involve cither 
the interaction of a gas and a liquid at a solid surface or combus- 
tive reactions taking place at relatively high temp^'ratures; but 
in the majority of cases of low temperature catalysis the reaction 
proceeds sufficiently slowly to en.sure attainment of equilibrium 
between the adsorbed gas and the gas in close proximity to the 
catalyst. For such reactions several different types of surface 
action can readily be identified. In a number of cases, such as 
the decomposition of alcohols at a copi>er surface or the hydrol¬ 
ysis of sugars by certain enz>nTies, the reaction rate is indepen¬ 
dent of the concentration of the reactant; we may regard the 
catalyst surface as being saturated with reactant over the whole 
range of concentrations, and the rate of reaction measured is 
consequently merely the rate of liberation of the products of 
reaction from the surface. In some cases, e.g., the decomposition 
of ozone at a silver surface, every molecule striking the surface 
appears to undergo decomposition, and the rate ofi reaction is 
consequently strictly proportional to the partial pressure of the 


reactant. It is evident that for low concentrations of reactant or 
an inactive cataly.st, the first case, viz., a zero-order reaction may 
be transformed into one of this second or unimolecular type. 

For bimolecular reactions, c.g., the hydrogenation of ethylene 
at metal surfaces or the oxidation of oxalic acid in solution at 
carbon surfaces, the reaction velocity is a function of the con¬ 
centrations of both of the reactants and attains a maximum at 
some suitable ratio of the n\U'tant concentrations. At this point 
the reactants are adsorbed in the qptimum ratio for interaction. 
Occasionally the reaction products inhibit the reaction; thus the 
sulphur trioxide formed in the catalytic union of sulphur dioxide 
and oxygen, and the oxygen set free in the catalytic decomposition 
of nitrous oxide hinder the reactions by which they are formed. 
In these cases the reaction products do not volatilize immediately 
on formation from the surface but arc relatively strongly adsorbed, 
so that, in effect, the area of surface available for reaction is 
reduced. 

Poisons and Promoters.—Active surfaces, as first noted by 
Faraday, are extremely susceptible to impurities, and the rate of 
reaction may be very' seriously affected by even small quantities 
of suitable poi.son.s. It is not difficult to detect extraordinarily 
minute concentrations of materials, such as cyanides, by their 
effect in reducing the catalytic power of platinum in the decom¬ 
position of hydrogen peroxide. Such poisons arc strongly 
.adsorbed, and differ only in the length of life on the surface 
from the many products of reactions which may exert an inhibit¬ 
ing action on the reaction by adsorption. In technical processes, 
the methods of elimination of poisons such as carbon monoxide 
and sulphur compounds from hydrogen have to be elaborate and 
efficient, and a large fraction of the total cost of a process may 
be incurred by the purification processes. 

The quantitative study of poisoning action has revealed the 
fact that, for low tcmix-rature catalysis at least, only a small 
quantity of poi.son is necc.ssary to effect complete destruction of 
the catalytic activity. Thi.s result hits led to the view that only 
a small fraction of the surface i.s catalytically active, or that the 
scats of catalytic activity are active parts .small in area and 
distributed irregularly over the surface of the catalyst. These 
active patches likewise aiipear to be differentiated from the 
remainder of the cataiy.st .surface in other ways; thus, they are 
much more .susceptible to the influence of temperature which 
effects sintering of the material, and on adsorption of many gases 
the heat evolution is markedly different from that occurring on 
adsorption on the remainder of the material. At high temperatures 
the differentiation between the active patches and the rest of 
the surface is not so marked, and the whole surface appears to 
be nearly uniform in catalytic activity. 

The efficiency of a given weight of catalyst is dependent on the 
specific surface of the active patches at low temperatures and on 
the total surface at high temperatures. Such a desired increase 
in surfare may be effected by utilization of catalyst supports such 
ns magnesium sulphate or asbestos (sre Sulphuric Aero) for the 
distribution on their surfaces of catalysts such as platinum or 
v.inadium pentoxide. Nickel oxide can be employed as a support 
for nickel employed in processes of hydrogen/ition. 

It has been noted that an increase in catalytic activity for a 
certain weight of material may be obtained, not only by effecting 
an increase in the specific surfiice, but also by Incorporating into 
the material other substances termed promoters. The catalytic 
efficiency is found to be greater for such promoted catalysts than 
for either constituent singly. In industrial practice the use of 
promoted catalysts is now general, e.g., iron-potash-alumina mix¬ 
tures for the ammonia synthesis, iron and chromium oxides for 
obtaining hydrogen from water gas, and zinc and chromium for 
the synthesis of methanol. (See Methyl Alcohol.) Two views 
have been advanced as to the function of promoters. By some, 
it is considered that the reaction accelerated by the promoted 
reaction is in reality a two-stage reaction in which the velocity 
of one stage are greatest on one constituent and that of the second 
stage greatest on the other coiustituent. In the hydrogenation of 
carbon monoxide one stage may be regarded as an association of 
carbon monoxide and hydrogen to form a methanolic complex, 
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and the second stage might be considered as a dehydration of 
this complex. Nickel promoted with dehydrating catalysts is 
particularly efieclive for this reaction. The alternative view is 
i)ase<l upon early (.»t).servations of ITiraday that {jerfect crystals 
of a hyfiraled salt tlo not etfloresce in a dry atmo.sphere, but on 
scraUhing, eOlorocence spreads from the patch throughout the 
crystal. The molecules at phase interfaces appear to exist in a 
jaarticularly labile condition. This observation can be readily 
confirmed in the auto-accelerated decomjiosition of many solids, 
and in the reduction of coiiper oxide by hydrogen, which only 
takes pkue at the boundary between the oxide and the metal. 
I’romoted catalysis are characterized by the presence of numerous 
discontinuities in the composition of the surface jihase, and it is 
to be anliiipaled that, if surface actions take place more readily 
at these points, it is |)()ssible that catalytic actions on these dis¬ 
continuities may likewise proceed more easily. The mechanism 
by which such reactions lake place on surfaces is unknown; there 
i.s ample evidence that in comjilcx organic molecules adherence 
to the surface is (‘fleeted by certain [lorticms of the molecule, thus 
primary fatty alcohols adhere to a copper surface by means of 
their (TI/.)FI group and it is in (his group that reaction takes 
jilace. 

1 leterogi-neous catalysts include the colloidal catalysts, both 
organic (the enzyme's) and inorganic (colloidal platinum and 
palladium). The tormer are remarkable in that some of them 
are almost specific in their action, whilst both are characterized by 
posse.ssing a siiecifK reac ting surface which is liable to great modi- 
iicjitions with small changes in environment. We find also, as is 
(he case in the decomposition of hydrogen peroxide or in the oxi¬ 
dation of henzaldchyde, that the walls of the containing ves.sel, 
as well as particles of dust in the licjuids, may readily provide 
surfaces which possess catalytically'aclive portions. 

Inhibitors.—Whilst catalysis accelerate (he course of a 
reaction c ertain suf)stanct‘s can hinder or c-ven entirely stop a reac¬ 
tion. 'J'hese are termed inhibitors. Several of these arc of technical 
imi)oi'lance and are sotnelimes known as stabilizing agents; thus 
acetanilide will stabilize hydrogen peroxide against decomposi¬ 
tion. hydrofiLiinone (ciuinol) will inhibit acrolein from polymeri¬ 
zation, and iodine will inhibit henzaldehyde and cellulo.se acetate 
from autoxidalion. In many ca.ses a simple exphination for the 
inhibition of a reaction by the addition of such substances is to 
he found in the hyixJthesis that the inhibitor removes a catalyst. 
Often the cataly.st consists of dust particles on the walls of the 
containing vc'ssel on which the inhibitor is selectively adsorbed 
and thu.'^ effects a poisoning action. Some investigators incline to 
the view that the removal, diminution in concentration, or 
poisoning of a positive catalyst by the inhibitor is not sufficient 
as an explanation of the results. They believe that many such 
reactions which can be inhibited are chain reactions in the semse 
(hat the reaction is ]iropagated as a chain through the gas or 
liciuid by a reacting molecule selling off another with which it 
comes in contact. An inhibitor, it is imagined, breaks the chain 
and thus slows down the reaction. (E. K. R.) 

(;. Woker, D’u' Kiilalysr, 2 vols. (ic)io-i9i5) ; P. Sabatier, 
Cahilysis i>i OrLuntic Chemistry, trans. Iv. K. Reich (ic}23) ; VV. Ostwald, 
Vjttr ('ill Illy (I^ip/.in, 0)23) ; H. Freundlich, Colloid and Capillary 
Chctmslry, trails, li. S. HatlielcJ {i()2b), and numerou.s articles in the 
Journal of tlic Chemical Society. 

CATAMARAN: see .Ship. Primitive Craft. 

CATAMARCA, an Andean province of the Argentine repub¬ 
lic, lying betwc'cn 2(C and S. latitude and 65'^ and 30' W. 
longitude. It is bounded on the north b>' the province of Salta, 
ea.st by the provinces of Tucuman and Santiago del Estero, south 
!)>■ the provinces of Cordoba and La Rioja and west by Chile, 
trom which it is separated by the cordillera of the Andes. Prior 
to the otluial decree of Sept. 23, 1943, w'hich divided the terri¬ 
tory ot Los Andes between the provinces of Jujuy, Salta and 
('atamarca, the area of Catamarca was approximately 27,775 
Mt-ini. According to the latest oflicial census (1914) the popula¬ 
tion was ioo,3c)i; the ofhcial estimate of Dec. 31, 1943, being 
ih-Miv The chief city of the province is Catamarca (pop., est. 
-'-’.ooo), the capital, situated on a fertile tableland in the south¬ 
eastern part of the province. Other important cities are ,\ndal- 


gala. Ancasti, Tinogasla and Helen. 

The region is in general mountainous, wdth many high peaks 
perpetually covered by snow. Between the numerous longitudinal 
ranges of mountains are tablelands and valleys, some of the latter 
being exceedingly fertile while others are completely barren and 
covered by sand. The climate varies with altitude but is for the 
most part warm and dry, the rainfall ranging from 8 to 15 in. in 
the west to 24 in. in the east. Water is one of the major prob¬ 
lems in the province and its scarcity has greatly retarded the de¬ 
velopment of agriculture and grazing. In 1940 the principal crops 
sown and their approximate acreages were alfalfa 34,600; maize 
2i,oOo; wheat 15,300 and grapes 2,600. In the same year there 
were 250.000 head of cattle, 170,000 sheep, lo.cxio swine, 46,000 
horses, 334,000 goats and 55.600 mules and as.ses. The princifial 
minerals of the province that are exploited are wolfram, copper, 
mica, antimony, clay, asbestos and tin. Of these, and in direct re- 
sfionse to markets created by World War II, wolfram and mica 
rank first in economic importance. Another industry that char¬ 
acterizes the region, carried on largely by women, is the hand 
weaving of fine ponchos and cloth from wool and vicuna. Olives 
are grown extensively and plans have been projected for the de- 
velc^pment of a large oil extracting plant at Copacabana (Tino¬ 
gasla). When completed this factory will produce high-grade 
olive oil and tartago oil, (he latter being used as a lubricant in 
aeropl.'ine engines. 

Two railways, the Central Cordoba and the Central Norte Ar- 
gentino. serve the southeastern part of the province with a total 
of .S75 nii. of (rack. The latter line provides direct communica¬ 
tion between the capital of the province and the federal cai)ital, a 
distance of 895 mi. which is covered in 36 hours. In 1940 there 
w'erc approximately 2.300 mi. of improved roads and highways, 
mostly in the eastern half of the province. No regular air service 
has yet (1945) l)een established. (R. W. Rd. ) 

CATAMARCA (San Fernando de Catamarca'), capital of 
I)ro\'ince of same name on Rio del Valle dc Catamarca, Argentina, 
230 mi. (318 mi. by rail) N.N.W. of Cordoba. Pop. (1914 
cen.sus) J3.262; (1940 est.) 22,000. Catamarca is connected by 
railways with La Rioja and Pat quia and with Cordoba. The city 
stands in a narrow, picturesque valley at the foot of the Sierra de 
.\mbalo, 1.772 ft. above sca-levcl. The valley is highly fertile, 
partially wooded, and produces fruit in abundance, wine and some 
cereals. In the city are tiour mills and tanneries, and among its 
exports are leather, fruit, wine, flour and a curious embroidery 
for which (he women of Catamarca ha\’e long Iteen famous, There 
is a fine church and a national college occupies the old Merced 
convent. The alameda is one of the prettiest in the Argentine 
Republic, having a reservoir of 2 ac. surrounded by shrubbery and 
walks. Catamarca was founded in 1683 by Fernando de Mendoza 
because the town of Chacra, the former provincial capital, a few 
miles north of Catamarca, had been found unhealthful and subject 
to inundations. Previous to the selection of Chacra as the provin¬ 
cial capital, the seat of government was at San Juan dc Londres, 
founded in 1558 and named after the capital of England by order 
of Philip II. in honour of his marriage with Queen Mary, The arid 
surroundings of Londres led to its partial abandonment and it is 
now a mere village. Cholla, a suburb of Catamarca, is inhabited 
wholly by Calchaqui Indians, a remnant of the original inhabitants 
of this region. 

CATANIA, a city and episcopal see of Sicily, the chief town 
of the province of Catania, on the cast coast, 59 m. by rail S, of 
Messina, and 151 m. by rail S.E. of Palermo (102 m. direct). Pop. 
(1936) 241.462 (town); 244.972 (commune). The cathedra! of 
S. .Agatha, with relics of the saint, retains its three original Nor¬ 
man apses (logi), but is otherwise baroque and there are other 
good baroque churches and p>alaces. In the west the huge Bene¬ 
dictine abbey of S. Nicola (now suppressed) occupies about 21 ac. 
and contains the museum, a library, observatory, etc. This was 
the highest point of the ancient city, which lay almost entirely to 
the west of the modem Via Stesicorea Etuca, which runs for 
3.000 yd. in a straight line towards the summit of Mt. Etna. The 
university, founded in 1444. has regained some of its former 
importance. To the south near the harbour is the massive Castel 
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’Ursino, erected in 1232 by Frederick II. The Roman theatre (no 
Greek theatre has been found) has been sui)erimposed upon the 
Greek building, some foundations of which, in calcareous stone, 
of which the seats are also made, still exist. It is 106 yd. in 
diameter, and is estimated to have accommodated 7,000 spec¬ 
tators. Close to it are the remains of the so-called Odeum, of 
similar plan to the theatre but without a stage, and to the north 
is the church of S. Maria Rotonda. originally a Roman domed 
structure, perhaps part of a bath. To the north, in the Piazza 
Ste.sicoro, is the amphitheatre, a considerable portion of which has 
been uncovered, including a part of the arcades of the exterior 
already excavated. The external diameters of the amphitheatre 
are 410 and 34S ft., while the corresponding diameters of the 
arena are 233 and 167 ft. It is thus the third largest Roman 
amphitheatre known, being surpassed only by that at Verona and 
the Colosseum. Remains of many other Roman buildings also 
exist beneath the modern town, among the best preserved of 
which may be noted the public baths {Thermae Achillcac) under 
the cathedral, and those under the church of S. Maria dell’ Indi- 
rizzo. The number of baths is remarkable, and gives some idea 
of the luxury of the place in Roman times. The majority were 
excavated by Prince Ignazio Biscari (1719-86). Some monu¬ 
mental Roman tombs have also been found, and it is only from 
their position that we can infer the boundaries of the Roman 
city, for no remains of its walls exist. 

Catania exports sulphur, pumice stone, asphalt, oranges and 
lemons, almonds, filberts, cereals, wine and oil. The harbour is 
a good one. There is an old harbour with an area of .03 sq.mi. 
and a new harbour of .16 si}, mi.; the combined length of quays 
is 2 mi. Sulphide of carbon is produced here; and there are large 
d3’e works. 

The ancient Catina (Gr. Kalaue, Rom. Catim') was founded in 
729 B.c. by colonists from Naxos, perhaps on the site of an earlier 
Sicel settlement—the name is entirely un-Greek, and may be 
derived from koltlvov, which in the Sicel language, as catinum in 
Latin, meant a basin, and would thus de.scribe the situation. 
Charondas, a citizen of Catina, is famous as its lawgiver, but his 
date and birthplace are. alike uncertain; the fragments preserved 
of his law’s show that they belong to a somewhat primitive iK*riod. 
The poet Stesichorus of Himera died here. Very little is heard of 
Catina in history until 476 n.c., when Hiero I. removed its inhab¬ 
itants to Leontini, repeopled it with 5.000 Syracusans and 5.000 
Peloponnesians, and changed its name to Aetna. In 461 n.c., how¬ 
ever, with the help of Ducetius and the Syracusans, the former 
inhabitants recovered po.sses.sion of their city and revived the old 
name. Catina w-as, however, an ally of Athens during the Syra¬ 
cusan expedition (415-413 b.c.), and served as the Athenian base 
of operations in the early part of the war. In 403 n.c. it was 
taken by Dionysius of Syracuse, who plundered thereby, sold the 
inhabitants into slavery and replaced them with Campanian mer¬ 
cenaries. In the First Punic War.it was one of the first cities 
of Sicily to be taken by the Romans (263 b.c.). In 123 b.c. there 
was an eruption of Etna so violent that the tithe on the territory 
of Catina payable to Rome was remitted for ten years. It appears 
to have flourished in the first century b.c., but to have suffered 
from the ravages of Sextus Pomiieius. It became a Roman colony 
under Augustus, and it is from this period that the fertile plain, 
hitherto called the plain of Leontini, begins to be called the plain 
of Catina. It seems to have been at this time the most important 
city in the island, to judge from the language of Strabo and the 
number of inscriptions found there. In a.d. 251 a lava stream 
threatened the town and entered the amphitheatre, which in the 
time of Theodoric had fallen into ruins, as is clear from the fact 
that he permitted the use of its fallen stones for new buildings. 
It was occupied by Belisarius in 546, sacked by the Saracens in 
902 and taken by the Normans. The latter founded the cathedral; 
but the town was almost entirely destroyed by earthquake in 
1170, and devastated by Henry VI. in 1197. It became the usual 
residence of the Aragonese viceroys of the 13th and 14th cen¬ 
turies, and one of them, De Vego, reconstructed the fortifications 
in 1552. In 1669 an eruption of Etna partly filled up the harbour, 

^This is the form vouched for by the inscriptions. 


but spared the town, which was. howei er. almost entirely destroyed 
by the earthquake of 1693. During World War II Catania was 
heavily bombed by Allied planes. Near Catania the Germans put 
up a stiff re.sistance against the British in the summer of I 943 - 
See A. Holm, Catania Antica (Iran.s. G. Libertini) (Catania, ly.’.s); 
F. de Roberto, CaUvua (Bergamo. Arti Graliche, 1907). 


CATANZARO, a town and episcopal see of C’alabria. Italy, 
capital of the province of Catanzaro. 1.125 ft. above sea-level. 
Pop. (1936) 27.907 (town); 45,400 (commune). The station for 
(he town (Catanzaro Sala) is on a branch connecting the two 
main line.s along the east and west coasts of Calabria, 6 mi. N. by 
W. of Catanzaro Marina on the east coast, and 20 mi. E. of S. 
Eufemia Biforcazione, on the west coast line. The town enjoys a 
comparatively cool climate in summer, and commands fine views. 
Numerous wealthy families reside here. I'he town was bombed 
by the Allies in World War 11 . 

CATAPHYLL, a botanical term denoting any rudimen¬ 
tary’ scalelike leaf which precedes the foliage leaves, as a bud 


scale, etc. 

CATAPULT, a generic name for warlike engines of the cross- 
how type used by the ancients (Lat. ratapulta, Gr. xaraTrtXnjs). 
{See Ent.inf.s of W.xk.) They are usually clas.sed as (a) catapults 
and (h) ballistae {\i0oi36\ol) . The former were smaller and were 
used W’ith arrows for what is now called direct fire {i.e., at low 
angles of elevation); the latter w'ere large siege engines discharg¬ 
ing heavy bolls or stones at a high angle of elevation, like the 
modern howdtzer. 

The cs.sential parts of the catapult (see illustration) were the 
frame, the projiflling gear, the trough (corre.sponding to (he mod¬ 
ern barrel) and the pedestal. The frame consisted of two hori¬ 
zontal beams forming top and bottom sills, and four strong up¬ 
right bars morti.sed into them. The three oj)en .spaces or compart¬ 
ments rc.sembling narrow' windows, l)etweeii these four uprights, 
carried tlic propelling and laying gear. The pro[,H’lling gear occu¬ 
pied the two outer “windows.” In each a (hick skein of cord or 
sinews was fastcnc^d to the lop and bottom sills and tightly twisted. 
The stiff wooden arms were inserted in the two skeins, and a spe¬ 
cially strong bowstring joined the tips of these arms. In the mid¬ 
dle compartment was the hinged fore-end of the trough, which 
was at right angles to the frame and at the back of it. The trough 
could be laid for elevation by a 
movalile prop, the upper end of 
which W'.’is hinged to the trough, 
while the lower ran up and down 
a sort of trail fastened to the ped¬ 
estal. The whole equipment was 
laid for “line” by turning the 
frame, and with it the trough, 
prop and trail by a pivot in the 
head of the pedestal. Sliding up 
and down in the trough was a 
block, fitted with a trigger mech¬ 
anism, through which passed the 
middle of the bowstring. The 
pedestal was a strong and solid 
upright resting upon, and strutted 
to, a framework on the ground; 
its upiper end, as mentionecl 
above, took the piivot of the 
frame and the head of the trail. 

On coming into action the ma¬ 
chine was laid for direction and 
elevation. The block and with it the bowstring was next forced 
back against the resistance of the twisted skeins to the rear end 
of the trough, this being effected by a windlass attachment. The 
trigger being then pressed or struck with a hammer, the bowstring 
was released from the block, the stiff arms were violently brought 
back to the frame by the untw’isting of the skeins, and the arrow 



Catapult used in ancient siege 

WARFARE 

Thit engine, capable of dltcliarglng 
a 26 in. arrow weighing Yz lb., had 
an effeolive range of 400 yards 


man-killing velocity somewhat over 400yds. 
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The ballista was considerably larj?er and more expensive than 
this. In Sci[)io’s sieine train, at the attack of New Carthage (Livy 
xxvi. 47, 5), the number of the ballistae was only one-sixth that 
of the cata[)ults. In the ballista the rear end of the trough (which 
projected in front of the frame) always rested upon the ground, 
ov rather was fixed to the framework of the {x^destal—which was 
a heavy trestle construction—and the trough was thus restricted 
to the angle of elevation, giving the maximum range (45''). Even 
so, the range was not appreciably greater than that of a catapult, 
and in the case of the largest ballistae (go-pounder) it was much 
less. These enormous engines, which, once in position, could not 
be laid on any fresh target, were used for propelling beams and 
stones rather than for shooting arrows, that is, more for (he de¬ 
struction of material than for man-killing effect. The skeins that 
supplied the motive force of all these engintvs were made of the 
sinews of animals, twisted raw liide, horsehair rope, and, in at 
least one celebrated case, of women’s hair. In 146 n.c., the au¬ 
thorities of (.’arthage, having surrendered their engines to the 
Romans in the vain hope of staying their advance, new ones were 
hurriedly constructed, and the women and virgins of the city cut 
off their hair to supi>ly the needed skeins. 

The modern implement knnw’n as a “catapult” is formed by a 
forked stick, to the forks of which are attached the ends of a piece 
of elastii. To the midrlle of this el.istic a pocket i.s fitted to con¬ 
tain a bullet or small stone. In use the forked stick is held in the 
left hand and the pocket drawn back with the right. Aim is taken 
and. the pocket being released, the missile flies through the fork 
of the slick. Though classed as a toy, this weapon can do con¬ 
siderable execution among birds, etc., when skilfully used. The 
name of “catapult.” has also been given to a bowling machine 
whi(h is used for cricket practice 

CATARACT, a waterfall ((‘Jr. ccarappcifcrtj?, a floodgate, or 
W'/derfaJl, something which ru.shos down). I’he earliest u.se in Eng- 
li.sh is of a floodgate or portcullis, and this survives in the name 
of a disease of the eye (.ur Eyf., Diskasf.s of; Ophtiiai-aiology). 
The term is also used of a device to regulate the strokes in certain 
t>T:)es of steam-engine. 

CATARGIU (or C'ATAKGr), LASCAR ( Ru¬ 

manian statesman, belonged to an ancient Walachian family, one 
of whose members had been banished in (he 17th century by 
Prince Matthew liassaraha and had settled in Moldavia. Under 
Prince Gregory Ghica (1849-56) Catargiu rose to be prefert of 
police at Ja.s.sy. In T857 he herarne a nu'mbcr of the Divan ad 
hoc of Moldavia, a commission elected in accordance with (he 
treaty of Paris (1856) to vote on (he pro|)osed union of Moldavia 
and Walachia. His strongly conservative view’s, especially on 
agrarian reform, induced the (’on.servatives to support him as a 
candidate for the throne in 185c). During the reign of Prince 
Cuza (i85()-66) Catargiu was one of the Opposition leaders. On 
the accession of Prince Charles in May 1866 Lascar Catargiu be¬ 
came president of the council (prime minister); hut finding him¬ 
self unable to co-operate with his Liberal colleagues, I. C. Ilra- 
tianu and C. A. Rosetti, he resigned in July. After eight more 
ministerial changes, culminating in the anti-dynastic agitation of 
1870-71. Catargiu formed, for the first time in Rumanian history, 
a stable Conservative cabinet, which lasted until 1S76. Impeach¬ 
ment of himself and his caliinet was threatened, but the proposal 
was withdrawn in 1S78, and he remained in op[)osition until 1889, 
when he formed a .short-lived cabinet, taking (he portfolio of (he 
Interior. In the Flore.scu ministry of March 1891 he occupied the 
same position, and in Dec. he again became president of the 
council, retaining oflicc until 1895. He died at Bucharest on 
April II, 1899. 

CATARRH, n term chiefly signifying mild inflammation of 
the mucous memhrance of the respiratory passages, in popular 
language a “cold.” It is the result of infection by a micro- I 
organism esp. A/, catarrkalis, and begins with sneezing and pro- ' 
fuse watery discharge from the nostrils and eyes while smell and 
taste are impaired There is usually sore throat and bronchial 
irritation, causing hoarseness and cough. Sometimes temporary 
loss of vofee results. There is always more or less feverishness 
and discomfort, and frequently an extreme sensitiveness to cold. 


After a few days the symptoms begin to abate, the discharge 
from the nostrils and chest becoming thick and yellow. Where 
natural resistance is low bronchitis or broncho-pneumonia may 
ensue. 

Treatment. A hot bath with a dose of sp. ctheris nitr,, 
Dover’s powder or a.spirin at night is sometimes useful. Preven¬ 
tive treatment is by vaccine therapy (q.v.). Locally a snuff made 
of menthol i part, ammonium chloride 3 parts and boracic acid 2 
parts will relieve the discomfort of the nose. The term catarrh is 
used in a wider sense to describe a similar pathological condition 
of any mucous .surface in the body, c.g. gastric catarrh, intestinal 
catarrh, etc. (See also Respiratory System, Diseases of, and 
Alimentary System, Diseases of the.) 

CATARRHINE MONTCEY, (he term u.sed (in contradis¬ 
tinction to I’latyrrhinc, q.v.) to describe those apes wdiirh have 
the nostrils approximated; the aperture pointing downward; and 
(he intervening septum narrow. These are the distinguishing fea¬ 
tures of all the old w'orld primates. (See Primates.) 

CATASTROPHE. In ancient Greek drama the change in 
the plot which leads up to the conclusion (Gr. KaraaTpedyeiv, 
to overturn). Hence any sudden change, particularly of a dis¬ 
astrous nature, and in geology a great convulsion of the earth’s 
surface. 

CATAUXI, a numerous cannibal tribe of South Amcrii an 
Indians of the Purus river district, Brazil. They cultivate manioc 
and make pottery and bark canoes. 

CATAWBA, the principal tribe of (he eastern divi.sion of 
the Siounn stock of American Indians; habitat, South Carolina. 
'They were friendly to Briti.sh and Americans, long at war with 
the Iroquois. The ])opulation in the 17th century was about 
5,000; in 1780 about 500; 1907, 60. 

CATAWBA, an amber coloured, richly flavoured wine made 
from the light-red grape of the .same nami'. The grape is a variety 
of the Vitis I(if>niscn, a North American and A.siatic species, and 
takes its name from the Catawba river in North and South 
Carolina. In 1807 the grape was grown in Washington, D.C., 
but it was not until about 1823 that the name Catawba was given 
to it. It .spread rapidly in New York, Ohio and Ontario, and in 
1928 was extensively grown in the Finger lake section of New 
York. The vine is extremely prolific, the fruit being large and 
very sweet. The grapes arc readily pre.scrvcd, and their great 
u.se is partly accounted for by that fact. The wine is largely used 
as a base for champagne. 

CATBALQGAN, a municipality (with administrative centre 
and 16 barrios or districts) and capital of the province and island 
of Samar, Philippine Islands. Pop. (1939) 26,654, only one was 
white. It lies midway between the ports of Manila and Zambo¬ 
anga and is a port of call for coastwise and other craft. Abaca 
(Manila hemp) is produced in the country tributary to the town 
nd there arc manufacture.s of woven fibres and mats which are 
also made from liking (sedge). Most of thc.se are e.xported. The 
tishcrie.s are important. The vernacular is Samarino, a dialect of 
Bi.sayan. Of those inhabitants 6 to 19 inclusive, 2i.6''o attend 
school, and of those ten years old and over 37rj. are literate. 

CATBIRD (Dumetella carolinensis), a North American bird 
of the thrasher family Mimidac, about 9 in. long, a summer visi¬ 
tor from the Gulf of Mexico, north to New Brunswick and Hud- 
ion Bay. Its plumage is slate-gray, with a black cap and tail and 
chestnut under tail coverts. It is noted for its beautiful song, 
with much of the charm of its close relative, the mocking-bird. 
The name expresses the mewing protest of the bird when angry. 
The catbird winters in the southern states, in Cuba and from Mex- 
co to Panama. It is resident in Bermuda. In Australia, a name 
given to any one of several bowerbirds (q.v.), especially to Ailu- 
roi’ilus crassirostris, which builds no bower. The name comes from 
a catlike mewing. 

CATBOAT, a small sailing-boat of the pleasure variety, hav¬ 
ing the mast stepped forward and cariying a single fore-and-aft 
mainsail set on a boom and gaff, know’ii as a cat rig. They are also 
know-n as Una boats, and frequently carry' a centre-board (q.v.). 

CATCH, a form of concerted vocal music virtually indis- 
inguishable from the round, save for the fact that it is always 
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humorous in character. The catch hud its greate.st vogue in earlier 
centuries, when also the words to which it was sung were loo 
often more jocose than refined. Particulars of various collections 
available occupy a column of small print in Grove. Of the in¬ 
numerable catch and glee clubs which existed in England in 
former days one, known simply as the Catch Club, founded as 
long ago as 1761, still exists. (See also under Canon; Contr.s- 
PUNTAL Forms; Glee; Rondel.) 

CATCH-CROPS are rapidly growing crops that occupy the 
soil for short periods of time to absorb or “catch” nitrates that 
might otherwise be carried away in drainage waters. They are 
usually grown between the times of two principal crops or be¬ 
tween the row.s of another crop. Rye, oats and vetch are fre¬ 
quently used, but other crops and plants, including weeds, may 
.serve as well. When the immature plants are plowed under, the 
nitrogen absorbed is returned to the soil where it can again be 
used to nourish other plants. Many gardeners and farmers have 
found that they can improve their production efficiency by gi\ing 
attention to the use of catch-crops in their cropping systems. 

In practice, however, the term catch-crops is often used with 
other meanings. Some regard them as quickly maturing crops 
grown between two principal cro])s for the purpose of keeping the 
land completely utilized. Defined in this way, catch-crops may 
occupy idle land for longer periods of time and include more 
species of plants than under the more restricted definition given 
above. The crops serving us catch-crops will be useful, not only 
for conserving nitrates, but also for soil protection, soil enrich¬ 
ment and as additional sources of feed for livestock. 

.S].)ecial crops planted between two principal crops for the pur¬ 
pose of protecting the soil against water and wind ero.sion are 
frequently called cover-crops They may also function as catch- 
crops anci as sources of organic matter for soil enrichment. 

Crops planted between two principal crops, chiefly for the 
purpose of soil enrichment, arc more accurately described as 
green manure crops. Legumes, because of their ability to obtain 
nitrogen from the atmosphere, are u.sed more frequently for this 
purpose than non-legume crops. In the North American corn- 
belt, for instance, biennial sweet clover, a deep rooted legume, is 
widely used as a green manure crop. It is seeded in early spring 
in either fall- or spring-seeded grains and plowed under the fol¬ 
lowing sitring for corn. If conditions are favourable, as much as 
100 lb, or more of atmospheric nitrogen and several tons of or¬ 
ganic matter rich in nutrient minerals may be added to an acre 
of land. In addition to these benefits, the sweet clover or other 
green manure crops may also serve as catch and cover crops. 

in view of the overlapping functions of catch, cover and green 
manure crops, it is difficult to use these classifications accurately. 
Some call all special crops planted betw'ccn two principal crops 
catch-crops, while others use the designations that best express 
the major purposes for which the crops are grown. (F. C. Bk.) 

CATCHMENT AREAS. The term “catchment area” is 
used to describe the collecting area from which water would 
flow to a stream or river, the boundary of the area being deter¬ 
mined by the ridge separating water flowing in opposite directions. 
The amount of water collected within the catchmont area would 
depend on the extent of that area, the amount of rain which 
has fallen on the surface, and the proportion of that rainfall which 
has been lost by evaporation or absorption. The term “run-off” 
has been adopted to describe that portion of the rainfall which 
ultimately finds its way to the stream, and the ratio between the 
rainfall and the “run-off” varies widely, according to the climatic 
conditions. In England and Scotland the average annual rainfall 
varies from a little over 20 in. to 175 in., and the annual lo.ss by 
evaporation from a land surface varies from about 10 to 18 in., 
being less in the north, increasing towards the south. 

Evaporation. —The loss by evaporation depends on the hours 
of sunshine, the temperature, and the humidity of the atmosphere, 
and varies greatly during the different periods of the year as might 
naturally be expected. The following average figures for the 
period 1883-1900 illustrate the effect of these various factors on 
the proportion of the rainfall which flowed over Teddington weir 
from the Thames catchment area above that point. 
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The total annual loss by evaporation in Britain is less in regions 
of high rainfall than in areas of low rainfall, and the seasonal 
loss varies in a similar manner. The influence of climatic condi¬ 
tions on the evaporation is .so marked, that in tropical countries 
the proportion of the rain which flows off the ground is small. 

It has been held that forests tend to increase the discharge of 
a river by reducing evaporation, but such evidence as has been 
obtainable fails to support this view. Shade cast by the trees 
would reduce evaporation, but rain w'hich would otherwise flow 
from the ground, is absorbed by the trees. Although forests have 
but little effect on the annual loss by evaporation, their presence 
has an influence in delaying the flow of water from the hillsides, 
and when a catchment area has been cleared of timber, floods 
tend to become more intense. 

Evaporation from a water surface is greater than from a land 
surface, e.specially in tropical countries, and is a matter of impor¬ 
tance when lakes occupy a considerable proportion of the catch¬ 
ment area. 

Absorption. —The amount of rain falling on the surface which 
percolates dowmwards depends on the porosity of the surface soil 
and the nature of the underlying rock, whether impermeable, 
porous, or fissured. 

When the surface is impermeable, there would be no loss by 
percolation. 

When the .surface is permeable but is underlain by impermeable 
rock, water percolates downwards till that rock is reached and 
then travels underground in the direction of the steepest incli¬ 
nation of the rock surface, which is generally towards the stream, 
water lost by percolation reappearing as springs. Such percola¬ 
tion has little influence on the annual run-off, l)ut may have a 
marked effect on its variations throughout the year. Thick beds 
of permeable material, such as sand or gravel, absorb large vol¬ 
umes of water, acting as natural storage reservoirs. During 
periods of abundant rainfall the beds would become saturated, 
and during periods of dry weather water so absorbed would be 
gradually discharged, thus maintaining a considerable flow in 
the stream. 

This point is of great importance when it is desired to utilize 
the w’ater of a stream without constructing a storage reservoir 
to balance its fluctuations, as the quantity of water which could 
be taken during certain periods would be limited to the dry 
weather flow. 

When the surface is permeable and is underlain with permeable 
or fissured rock, such as chalk, the entire tainfall on the catch¬ 
ment area might percolate downwards, reappearing in the form 
of .springs i.ssuing either within or without the limits of the 
catchment area. 

In the former case there would be no surface flow above the 
point where the springs break out, and in the latter, the whole 
catchment area w’ould be void of streams. (W. J. E. B.) 

CATECHISM, a compendium of instruction (particularly of 
religious instruction) arranged in the form of questions and an¬ 
swers. The custom of catechizing was followed in the schools of 
Judaism and in the Early Church, where it helped to preserve the 
Gospel narrative. {See Catechumen.) 

The catechism as we know it is intended primarily for chil¬ 
dren and uneducated persons. Its aim is to instruct, and it differs 
from a creed or confession in not being in the first instance an 
act of worship or a public profession of belief. The first regular 
catechisms .seem to have grown out of the usual oral teaching of 
catechumens, and to have been compiled in the 8th and 9th cen- 
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turics. They continued on through the Middle Ages to the i6th 
century. The original of all modern catechisms, because of its 
question and answer form, is the Disputatio Puerorum Per Inter- 
rogationcs Et Responsiones (Patr. Lat., Cl, 1097-1144;, of the 
9th ceiitury. In the 12th century the Elucidarium of Horiorius of 
Aulun (Patr. JmI., CLXXII, 1110-1176; and the De Qidnque 
Scplenariis of Hugh of St. V^ictor (Pair. Lat., CLXXV, 405-414) 
were well known and had much influence on subsequent cate- 
(hi>nis. Jean Gerson (1363-1429), chancellor of the University 
of Paris, look great inten-sl in catechizing, taught children both 
at Paris and L^ons, and wrote among other catechetical works 
liis JAG r/e.v simples gens. The first catechism printed in Ger¬ 
many was the Cliristrnspicgel of Coelde, which first appeared in 
1470, proved very popular and was in its 5th edition by 1514. 
but though catechisms had already been in u.sc, the i6th century 
saw a Iremcnclous increase in their number and importance, as 
ever-increasing facilities for printing were available and the age of 
the Reformation began. Hoth the new Protestant Churches and 
the Catholic Church strove zealously to instruct their members 
and to win new adherents. 

In 1520 Luther had brought out a primer of religion dealing 
bric-fly with tfie Dctalugue, the Creed and the Lord's Prayer; and 
other leatlers had done something of the same kind. In 1529 all 
these efforts were superseded b> Luther's Smaller Catechism 
meant for the people themselves and especially for children, and 
by his Larger Calediism intended for (h'rgy and .schoolmasters. 
Thesi; works did much to mould the charailer of the German 
people and powerfully influenced other compilations. 

In 1537 John Calvin at Geneva published his catechi.sm for 
children. It w'as called Instrudian and Confession of Faith for 
the use of the Church of (lenevn and explained the Decalogue, 
the Apostles’ Crecal, the Lord's Prayer and the Sacraments. It 
was the work of a man who knew little of the child mind, and, 
though it served as an admirable and transparent epitome of his 
famous Institutes, it was too long and too minute for the itistruc¬ 
tion of children. Calvin came to see this, and in 1542 drafted a 
new one which was much more suitable for tc'aching purposes. 
This was used in Geneva and in Scotland. The Reformed 
churches of the Palatinate;, on the other hand, used the Heidel¬ 
berg Catechism (1562-63), mainly the work of two of Calvin’s 
disciples, Kaspar Olevianus and Zacharias l.’rsinus. This work is 
perhaps the most widely accef)ted sj'mbol of the Calvinistic 
faith, and is noteworthy for its emphasis on the Ic-ss controversial 
aspects of the Genevan theology. As revised by the synod of 
Dort in 1619, it became the standard of most of the Reformed 
churches of central Euro{)e, and in time of the Dutch and Ger¬ 
man Reformed Churchc-s of America. 

Since 1648 the- standard Pre.diyterian catechisms have been 
tho.se comicilecl by the, Westminster assc-mbly. presented to par- 
liainc'Ut in 1647, and then authorized by the General Assembly 
of the ("hurch of .Scotland (July 1648) and by the .Scottish par¬ 
liament (Jan. 1649). The Larger Catechism is ‘Tor such as 
ha\'c* made some proficiency in tlie knowledge of the Christian 
religion,” but is too detailed and minute for memorizing, and 
has never received anything like the reception accorded to the 
Shorter Catechism, which is “for such as are of weaker ca¬ 
pacity.” The work was clone by a committee presided over first 
by Herbert Palmer, master of Queens’. Cambridge, and then by 
.Anthony Tuckney, master of Emmanuel. The .Shorter Cate¬ 
chism. after a brief introduction on the end, rule and essence of 
religion, is divided into two parts: I. The doctrines we are to 
belii've (1) concerning the nature of God, (2) concerning the 
decrees of God and their execution. II. The duties we are to 
perform (i) in regard to the moral law. (2') in regard to the 
gospel— (a) irnvard duties, i.e., faith and reiXTttancc, (b) out¬ 
ward duties as to the Word, the sacraments and prayer. It has 
107 cjuestions and answers, while that of the Anglican Church 
has but 24. grouping as it does the ten commandments and also 
the petitions of the Lord’s Prayer, instead of dealing with them 
.singly. 

Though.the Catholic Church had long been using catechisms, 
the>' were multipilied with new emphasis as the Church swung 


into the Counter Reformation. The most famous was that of the 
Jesuit Peter Canisius, first published in 1555. It went through 
400 editions within 150 years. Another catechism which had a 
large circulation and greatly influenced later works was that of 
Beilarmine (1597J; in France those of Auger (1563) and Bos- 
suet (1687) were outstanding. The Catechism of the Council of 
Trent, completed in 1566, was never intended as an ordinary 
catechism. It was written for and addressed to parish priests, to 
serve as model and guide in their instructions and sermons to 
the people. The Catholic Church, because its unity of doctrine 
is otherwi.se so safeguarded, has never adopted any one official 
catechism for all its members. Each bishop is free to adapt his 
method of instruction to local conditions. Many bishops them¬ 
selves, however, have desired a universal catechism; at the Vati¬ 
can council (1870; the project was seriously discussed, with Bel- 
larmine’s catechism proposed as model. In more recent times well 
known catechisms have been the Baltimore Catechism (1885) in 
the United States, the Penny Catechism in England, and that oi 
Deharbe (1847) in Germany. In the present century', pedagogical- 
catechetical congre.s.scs and periodicals (e.g.. Journal of Religious 
Instruction, Joseph I'. Wagner, N.Y.; have stimulated new meth¬ 
ods, which methods in turn have produced new catechisms and 
aids. The cla.s.sic survey of this period is Oil En Est UEnseigne- 
ment Religieux? (Louvain, 1937), which lists and appraises the 
books and methods of the different countries. 

Peter Mogilas, in 1643, composed the Orthodox Confession of 
the Catholic and Apostolic Eastern Church. This counteraction 
to the activities of the Jesuits and the Reformed Church was 
.standardized by the synod of Jerusalem in 1672. A smaller cate¬ 
chism was drawn up by order of Peter the Great in 1723. 
The catechi.sms of Levshin Platon (1762) and V. D. Philaret 
(1839), each in his day metropolitan of Moscow, are bulky com- 
])ilations which cannot be memorized, though there is a short in¬ 
troductory catechism, prefaced to Philaret's volume (Eng. trans. 
in Blackmore's Doctrine of the Russian Church, 1S45). 

The catechism of the Church of England is included in the 
Book of Common Prayer. It has two parts: (i) the baptismal 
covenant, the Creed, the Decalogue and the Lord’s Prayer drawn 
up probably by Cninmer and Ridh'y in the time of Edward VL 
and variously modified between then (1549) and 1661; (ii) the 
meaning of the two sacraments, written on the suggestion of 
James I at the Hampton Court conference in 1604 by John 
Overall, then clean of St. Paul’s. This supplement to what had 
become known as the Shorter Catechism established its use as 
against the longer one. King Edward Vltlds Catecliisme which 
had been drawn up in 1553 by John Ponct, bishop of Winchester, 
and enlarged in 1570 by Alexander Nowell, Overall’s predecessor 
as dean of St. Paul’s. By the rubric of the Prayer Book and by 
the 59lh canon of 1603, the clergy arc enjoined to teach the cate¬ 
chism in church on Sundays and holidays after the second lesson 
at Evening Pra)’er. 'Phis custom, long fallen into disu.se, has 
largely been revived during recent years, the children going to 
rhurch for a .special afternoon .service of which catechizing is 
the chief feature. Compared with the thoroughness of most 
other catechisms this one seems scanty, but it has a better chance 
of being memorized, and its very simplicity has given it a firm 
hold on the inner life and conscience of devout members of the 
Anglican communion throughout the world. 

Almost every Christian denomination has its catechism or 
catechisms. Besides those already enumerated there are two in¬ 
teresting joint productions. In 1898 the National Council of the 
Evangelical Free Churches in England and Wales published an 
Evangelical Free Church Catechism, representing directly or in¬ 
directly the beliefs of 60 or 70 millions of avowed Christians in 
all parts of the world, a striking example of inter-denominational 
unity. The School Catechism was issued in 1907 by a conference 
of members of the Reforrned churches in Scotland, which met on 
the invitation of the Church of Scotland. In its compilation rep¬ 
resentatives of the Epi.scopal Church in Scotland co-operated, 
and the book, though “not designed to supersede the distinctive 
catechisms officially recognized by the several churches for the 
instruction of their owm children,” certainly “commends itself as 
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suitable for use in schools where children of various churches 
are taught together.” 

During the 19th century in the United States the Sunday 
School was recognized by various Protestant denominations as the 
primary instrument for religious instniction. By the middle of the 
century the Bible was regarded as primary curriculum material, 
the catechism secondary, though still important. 

See the Encyclopaedia of Reli'^ion and Ethics, s.v. (A. J. G.; X.) 

CATECHOL, PYROCATECHIN or PYROCATE- 
CHOL, ortho-dihydroxybenzene, crystallizes in white rhombic 
l)risms, which melt at 104° and boil at ^45"; it is readily soluble 
in water, alcohol and ether. Catechol, OiH4(OH)2, was first pre¬ 
pared in 1839 by H. Reinsch in distilling catechin (the juice of 
Mimosa catechu) ; it occurs free in kino and in beechwood tar; its 
sulphonic acid is present in the urine of man and the horse. It 
is formed in the alkaline fusion of many resins, and may be 
prepared by fusing ortho-phenolsulphonic acid, o-chlorophenol, 
o-bromophenol and phenoldisulphonic acid with potash, by 
acid hydrolysis of o-phenylenediamine {see Amines), or, better, 
by healing its methyl ether, guaiacol, C«H.i(OH)(OCH).i, a con¬ 
stituent of beechwood tar, with hydriodic acid. 

Ferric chloride gives a green coloration with aqueous catechol, 
while its alkaline solution rapidly changes to a green and finally 
to a black colour on exposure to the air. It reduces ammoniacal 
silver solutions in the cold with formation of a silver mirror and 
alkaline cupric salts to cuprous oxide on heating. 

Guaiacol may be obtained directly from beechwood tar, from 
catechol by methylation with potash and potassium methyl sul¬ 
phate at 180°, or from anisole by nitration and subsequent 
reduction to amino-anisolc, which is then diazotized and 
boiled with water. It melts at 28 ’ and boils at 250''. It is em¬ 
ployed in medicine as an expectorant. The dimethyl ether or 
veratrol is also used in medicine. Many other catechol deriva¬ 
tives have been suggested for therapeutic application. Guaiacol 
carbonate is known as duotal, the phosphate as phosphatol, the 
phosphite as guaiaco-phosphal; phosphotal is a mixture of the 
phosphites of creosote phenols. The valerianic ester of guaiacol 
is known as geosote, the benzoic as bcnzosol, the salicylic as 
guaiacolsalol, while the glycerin ether aiipears as guaiamar. 

Catechol is the starting-point in the synthesis of the active 
principle of the suprarenal capsules which is variously known as 
adrenaline, epinephrine and suprarenine. The successive stages 
in this synthesis are catechol, chloroacetocatechol, methylamino- 
acetocatechol (adrenalone) and inactive adrenaline, which is 
resolved into phy.siologically active /-adrenaline through the 
bitartrate. 

CATECHU or CUTCH, an extract obtained from several 
plants (the derivation is from the Malay Kachu), its chief sources 
being the wood of two species of acacia (/I. catechu and A. suma), 
both natives of India. This extract is known as black catechu. A 
similar extract, known in pharmacy as pale catechu {Catechu 
pallidum ), and in general commerce as gambir, or terra japonica, 
is produced from the leaves of Uncaria gambir and U. ocida, cin- 
chonaceous plants growing in the East Indian Archipelago. A 
third product to which the name catechu is also applied, is ob¬ 
tained from the fruits of the areca or betel palm, Areca catechu. 

Ordinary black catechu is usually imported in three different 
forms. The first and best quality, known as Pegu catechu, is 
obtained in blocks externally covered with large leaves; the second 
and less pure variety is in masses, which have been moulded in 
sand; and the third consists of large cubes packed in coarse bags. 
The wood of the two species of Acacia yielding catechu is taken 
for the manufacture when the trees have attained a diameter of 
about ift. The bark is stripped off and used for tanning, and the 
trunk is split up into small fragments, which are covered with 
water and boiled. When the extract has become sufficiently thick 
it is cast into the forms in which the catechu is found in commerce. 

Catechu so prepared is a dark brown, or, in mass, almost black, 
substance, brittle, and having generally a shining lustre. It is 
astringent, with a sweetish taste. In cold water it disintegrates, 
and in boiling water, alcohol, acetic acid and strong caustic alkali 
it is completely dissolved. Chemically it consists of a mixture of 
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a peculiar variety of tannin termed catechu-tannic acid with 
catechin or catcchuic acid, and a brown substance due to the 
alteration of both these principles. Catechu-tannic acid is an 
amorphous body soluble in cold water, while catechin occurs in 
minute, white, silky, needle-shaped crystals, which do not dissolve 
in cold water. A very minute proportion of quercetin, a principle 
yielded by quercitron bark, has been obtained from catechu, 

Gambir. —Gambir. which is similar in chemical composition 
to ordinary catechu, occurs in commerce in the form of cubes of 
about an inch in size, with a pale browm or yellow colour, and an 
even earthy fracture. For the preparation of this extract the 
plants above mentioned arc stripped of their leaves and young 
twigs, and these are boiled down in shallow pan.s. The juice is 
strained off, evaporated, and when sufficiently concentrated is cast 
into shallow boxes, where, as it hardens and dries, it is cut into 
small cubes. 

Gambir and catechu are extensively employed in dyeing and 
tanning. For dyeing they have been in use in India from the most 
remote period, but it was only during the igth century that they 
w'ere placed on the list of European dyeing substances. Catechu is 
fixed by oxidation of the colouring principle, catechin, on the 
doth after dyeing or printing; and treated thus it yields a variety 
of durable tints of drabs, browns and olives with different mor¬ 
dants (.u’c Dyeing). The princijial consumption of catechu occurs 
in the preparation of fibrous substances exposed to water, such as 
fishing-lines and nets, and for colouring stout canvas used for 
covering boxes and portmanteaus under the name of tanned can¬ 
vas. Black catechu is official in most pharmacopoeias except 
that of Great Britain, in which pale catechu is the official drug. 
The actions and uses of the tw'o are similar, but black catechu is 
the more powerful. The dose is from five to twenty grains. The 
pulvis catechu compositus (ontains catechu and kino, and may be 
given in doses twice as large as those named. The drug has the 
actions and uses of tannic acid, but owing to the relative insol¬ 
ubility of catechu-tannic acid, it is more valuable than ordinary 
tannic acid in diarrhoea, dysentery and intestinal haemorrhage. 

CATECHUMEN, a technical term applied to a person re¬ 
ceiving instruction in the ('hristian religion with a view to baj> 
tism {Gr.KaTr]xovp.fvos^ one receiving instruction, from Karrjx^'LV, 
to teach orally). The catechumenate grew naturally out of Ju¬ 
daism, which as a missionary leligion had to instruct recruits. 
These were admitted by circumcision and baptism, women by 
baptism only. Second-century practice in Palestine is described 
in Yebamot 47 a.b. “They acejuaint him with some of the lighter 
and some of the weightier commandments. . . . As they show him 
the penalty of breaking commandmeuls. so they show him the 
reward of keeping them. ... If he accepts, they circumcise him 
forthwith . . . when he is healed they at once baptize him.” The 
ordeal was clearly much lighter for women. For this and other 
reasons there was a considerable body of potential proselytes on 
the fringe of Judaism. They were known as “God-fearers”; if 
they shrank from circumcision themselves they generally had 
the rite performed on their sons (G. F. Moore, Judaism, i. 323 ff.). 

The Apostles are said to have instructed converts after baptism 
(Acts ii. 41, 42); the earlie.st teaching was presumably an explana¬ 
tion of the Messianic prophecies in the Old Testament. On the 
Gentile mission Paul's strongest api>eal was made to “The God- 
fearers,” who had been already won for monotheism and Jewish 
standards of morality, and for whom circumcision was no longer 
necessary. The word Karrjx^^v applied to Christian instruction, 
presumably both before and after baptism, occurs in the New 
Testament in Luke i. 4 (of Theophilus), Acts xviii. 25 (of Apollos 
—the exact meaning is disputed; see Apollos) and Gal. vi. 6 (“let 
him that is taught communicate with him that teacheth in all good 
things”). 

As the Gentile element in the Church preponderated, instruc¬ 
tion became more definite. It w’as probably undertaken by the 
“teachers” (i Cor. xii. 28). The Teaching of the Twelve Apostles, 
i.-vi. is a manual of ethical teaching. The Shepherd of Hermas 
was widely used (Eus. 11 . E. III. iii. 6 ). Justin Martyr {Apol. i. 
61) says converts arc taught to pray for forgiveness before 
baptism. 
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In the 4th century, with the rise of heresy, detailed doctrinal 
teaching was given. Of those treatises which have survived, the 
most important are Cyril of Jeru.s;ilcm’s Catechetical Lectures, 
Gregory of Nyssa's Catechetical Oration, and Augustine’s de Rudi- 
hm Catechizandis. By this time the postponement of baptism had 
become general; thus Constantine was not baptized till he was at 
the point of death. Accordingly a large projH)rtion of Christians 
belonged to the catcchumenate. Most of th(;m were merely “ad- 
hcrreni.s” of the ('hurch; others were under definite instruction for 
baptism. The preparation, preceded probably by a jx*riod of pro¬ 
bation, generally coincided with the 40 days of Lent, the baptism 
taking place on Easter Eve. The preparation consisted of {a) 
instruction in what must be renounced, (h) instruction in the 
faith, (c) exorcisms of evil spirits ( u’e Bapti.sm). All catechu¬ 
mens attended the first part of the Eucharistic Service, known in 
tlu* West as Mi.ssa Catechumenonm, after which they were "clis- 
mi.^'.scd.” As infant hapfism became g<*neral, the calechurncnate 
decayed. The baptismal rites now used are clearly adaptations of 
rites intended for the recei>tion of adult catechumens. In the mis¬ 
sion field the catechumenale has been revived arul primitive con¬ 
ditions are repeated. Thus a {xilygamist will often be a life-long 
“adherent" debarred from bajitism by marriage difficulties of his 
own making. (W'. K. L. C.) 

CATEGORICAL means generally unconditional, not sub¬ 
ject to any conditions or reservation.s. i. In Logic —The term 
categorical is u.secJ to describe those judgments or propositions 
which are neither hypothetical nor disjunctive. 1'hesc latter arc 
the two types of conditional jiropositious {see. Condition); cale- 
gorical propositions art; those which make absolute or uncondi¬ 
tional assertions, like S is V or A is not P. But the distinction 
between categorical and conditional propositions is relative to the 
extent that it is frequently jHissible to exiire.ss a proposition of 
the one type* as a proposition of the other type without much 
violence to their meaning, c.g., the categorical assertion; Equi¬ 
lateral triangles are equiangular, can also be expressed in the con¬ 
ditional form; If a triangle is equilateral it is equiangular 
(hypothetical ), or either a triangle is equiangular or it is not equi¬ 
lateral (disjunctive). 2. In Ethics Kant introduced the terra 
“categorical imperative” for a moral law* that is unconditional cr 
absolute, or whose validity or claim dot\s not depend on any 
ulterior motive or end. According to Kant there is only one such 
categorical imperative, which he formulates variously. One 
formula is; “Act only on such a ma.xim as you can will that it 
should become a universal law.” This i.s purely formal, and 
expresses the condition of the rationality of conduct, rather than 
the condition of its morality. Another formula given by Kant is; 
“bo act as to treat humanity, whether in your own person or in 
another, always as an end, and never as only a means.” {See 
Kant, and Ethic:s, IIistuky of.) 

CATEGORICAL IMPERATIVE : sec Categorical. 

CATEGORY means a jiredicate. Now the predicate of an 
assertion is usually some class-name or concept under which the 
subject is brought, in the case of uftirmative assertions, or from 
which the subject is excluded, in tlie case of negative assertions. 
In i>opuIar usage, accordingly, the term category is applied to any 
class or concept, Philosophically, however, the term category is 
confined to ultimate modes of being, or to the ultimate concepts 
or modes of apprehension l)y which reality is known. The first 
systematic account of categories was given by Aristotle. His 
account held the field for many centuries. Its most serious com¬ 
petitor in the history of philosophy is the account given by Kant. 
But although the general orientation of the two philosophers was 
very different, yet their li.sts of categories are remarkably similar 
when due allowance is made for their difference in philosophical 
standpoint. 

ArUtotlc*s Account of the Categories.— This is contained 
partly in the treatise of that name which forms the first of the 
collection of logical treatises known as the Organon, and |>artly 
in the Metaphysics. Aristotle assumed that our ultimate modes 
of apprehending reality torresjxmd to ultimate modes of being. 
Like raost'pre-Kantian philosophers who were not sceptics Aris- | 
totle did not seriously consider the possibility that reality may ' 



I totelian categories were accordingly regarded by him as expressing 
■ at once ultimate modes of being and ultimate modes of apprehen¬ 
sion (or predication ). His list of categories was as follows (the 
Latin and English equivalents are added for convenience). 

otiaia substantia substance irore quando time 

voabu quantitas quantity Kei(o^ai situs {xisition (or situa¬ 

tion) 

iroibi' qualiUis quality txtiv habitus state (or condition) 

TT/jot Ti relatio relation rouiv actio activity 

TToe uhi I)lace Trdffxeo' passio passivity (or being 

acted on) 

How exactly Aristotle arrived at his scheme of ten categories 
is not known. It has been suggested that he was guided by familiar 
grammatical distinctions—nouns, adjectives of quantity and of 
quality, adverbs of place and of time, the active and the passive 
voice of verbs, and so on. But there is no real evidence of this 
contention, A certain degree of correspondence between categories 
and grammatical distinctions would be inevitable in any case, 
seeing that distinctions in thought naturally find expression in 
linguistic differences. 

In order to understand the Aristotelian list of categories one 
must be clear about the meaning of “ultimate modes of being” 
which they were intended to express. J. S. Mill was under the 
impression that the list was intended to be a table of classification 
of all nameable things, and consequently criticized it as at once 
defective in some respects and redundant in others. But that was 
a mi.sconccption. To he a “thing” is only one “mo<le of being,” 
.namely, that of “substance,” in the Aristotelian list. But the same 
concrete reality can embody many or all modes of being. Of 
Ari.stotle, for instance, one can predicate that he was a man (sub¬ 
stance) who lived in Athens (place) in the 4lh century b.c. (time), 
taught philosophy (activity), was accused of atheism (passivity), 
felt depressed (state), lied to friends (relation), and so on. A 
classification of “things” would be bad if it included the same 
object (say, Aristotle) in several classes at once. But it is quite 
different with “modes of being.” Several or all ultimate modes of 
being may, and do, exist in the same concrete individual, and yet 
such mode of being may be quite distinct from, and irreducible 
to, any other. To be a “thing” is different from being a “qu.inlity” 
or “quality,” etc., and none of them can be made intelligible by 
reference to the other. The predicate “green” may he explained 
by reference (0 “colour,” and “colour” may be explained by refer¬ 
ence to “quality”; but “quality” itself cannot be usefully ex¬ 
plained by reference to any other term, but is ultimate in this 
sense. Similarly with the other categories—they were all intended 
to exjjress ultimate modes (or summa genera) of being, and there¬ 
fore of predication. 

Aristotle himself did not regard his ten categories as of equal 
importance. It is clear that he regarded substance as, in a sense, 
the most fundamental category, inasmuch as quantity, quality, 
etc., can only exist in substances. Hence the Scholastic, Cartesian 
and Spinozistic distinction between Substance and Accidens (or 
Mode), between that which exists by itself and that which only 
exists in another. Curiously enough recent thought has tended 
more and more to discard the category of substance altogether {see 
Substance) in favour of a world of “events” in space-time. Tht*re 
is also a tendency to discard the categories of activity and passivity 
or at least to reduce them to that of quantity {see Causality). 

Kant’s Account of the Categories. —^This is most intimately 
connected with his “critical” standpoint, and constitutes the very 
core of his philosophy. Kant dismisses the idea that we can have 
knowledge of things as they are in themselves {noumena), and 
he confijnes human ’knowledge to phenomena, that is, to appear¬ 
ances of the real rather than to the inner being of it. This stand¬ 
point involves jettisoning of one side of the doctrine of the cate¬ 
gories as taught by Aristotle, namely, the claim that they repre¬ 
sent ultimate modes of being. From Kant’s point of view the 
enquiry must confine itself to ultimate modes of human appre¬ 
hension or forms of synthesis. Now Kant held that in all so-called 
human knowledge certain raw materials are supplied from out¬ 
side, but that they arc worked up, as it were, by certain forms of 
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apprehension 'which are inherent in the human mind {sec A 
F^iori), and he distinguished two groups of such forms of syn¬ 
thesis. In one group he placed space and time, which he regarded 
as forms of synthesis involved already in the very possibility of 
apprehending things at all in sense-perception. They are forms 
of je«5c-apprehension or perception (as distinguished from forms 
of thought). In the other group he placed the categories or forms 
of thought. This restriction of the term category to a mode of 
thought as distinguished from any other mode of apprehension is 
peculiar to Kant. Aristotle made no such distinction, and using 
the term category in the Aristotelian sense, it may be said that 
Kant recognized the Aristotelian categories of space and time, at 
least as modes of predication. In Kant’s special sense, however, 
the categories are forms of conceptual or intellectual synthesis. 
Now judgment is the same as thought or understanding. The 
ultimately different forms of judgment .should consequently ex¬ 
press the ultimately different kinds of synthesis of the undcr- 
.standing. Kant accordingly derived his list of categories from the 
different forms of judgment. But instead of critically determining 
first what the ultimate forms of judgment are he took over from 
formal logic the usually recognized list with just a little further 
elaboration or over-elaboration. His result is represented in the 
following table which gives the Kantian categories together W'ith 
the various forms of judgment to which they severally correspond. 
It will be observed that they are grouped into four principal classes 
with three divisions in each. 


Form of Judgment 
I. Quantity. 

(rt) Singular {Thin S fv P) 

{}>) Particular {Some 6”.v arc P) 
(c) Universal {All S\s art P) 
n. Quality 

(a) Affirmative (.S' is P) 

(b) Negative {S is not P) 

{i) Infinite (6’ h not P) 

HI. Relation 

(a) t'ategorical (S is P) 

(b) Hypothetical {If A, then C) 
(r) Disjunctive {Either A or B) 

IV. Modality 

(a) Problematic (.S' may be P) 
{b) Assertive (.V is P) 

(r) Apodictic (.S' must he P) 


Corresponding Category 
I. Quantity, 

(ff) Unity 
(6) 1‘lurality 
(() Totality 
II. Quality 
(a) Reality 
(/>) Negation 
{(-) Limitation 

III. Relation 

(a) Substantiality 
(/>) t'ausality 
(f) Reciprocity 

IV. Modality 

{a) Possibility and Impos- 
.sibiiity 

(/>) Existence and Non-ex- 
istence 

(c) Necessity and Contin¬ 
gency. 


It will be noticed that Kant’s table of categories includes a 
numlter of the Aristotelian categories, and to these must be added 
space and time, which Kant did not call categories, but which he 
practically recognized as categories in Aristotle’s sense of the 
term, at least on the cpi.stemological side if not on the ontological 
side. But there are also obvious differences between the two 
sciiemes. The most remarkable of these is the entire absence from 
the Aristotelian scheme of anything corresponding to Kant’s cate¬ 
gories of modality. This difference is significant becau.se it shows 
most clearly the difference in their ways of approaching the prob¬ 
lem. Kant, as already indicated, was mainly or exclusively inter¬ 
ested in thought, and possibility, actuality, and necessity certainly 
exiiress real differences in our way of thinking about things. Aris¬ 
totle, however, regarded the categories primarily as modes of 
being; and differences of modality do not express any differences 
in the being of things. 

Later Tendencies.—The problem of the categories continued 
to attract deep interest after the time of Kant, and occupied a 
v^ery prominent place in the thought of Hegel whose whole i>hilo- 
sophy turned on it. English philosophers also devoted a good deal 
of attention to the problem, especially J. S. Mill. Gradually, how¬ 
ever, interest was lost in the categories as a special problem, 
although it continued to receive some attention from historians 
of philosophy, and is of course dealt with incidentally in such new 
systems of philosophy as that of S. Alexander {Space, Time and 
Deity). The fact is that the new movements in geometry and 
in physics are tending to upset such familiar categories as those of 
space, time, substance and causality, and the whole subject may 
be said to be in the melting-pot. 
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CATENA, VINCENZO DI BIAGIO {c. 1470-1531) 
Venetian painter, a descendant of an old Venetian family, and not 
the same person as the ivrti.st Vincenzo da Treviso, with whom he 
was at one time erroneously identified. Catena probably studied 
in Giovanni Bellini’s studio in Venice during the last decades of 
the 15th century. Rklolft, the earliest of Catena’s biographers, 
says of him: ‘The character of Catena’s genius as a painter was 
noble, as his works show. In addition, he was the possessor of 
great wealth, which enabled him to paint at ease and to gain dis¬ 
tinction. He lived at the same time as Giorgione, whose glory he 
strove to emulate by every means in his power.” The Bellinesque 
phase of his art is represented by the three following pictures, 
which are all signed: “Virgin and Child,” in the W’alkcr gallery at 
Liverpool; “V’irgin and Child with Saints and Donors,” in the 
Mond Collection; “The Holy family with a saint,” at Budapest. 
The “Trinity” in the church of S. Simeone Grande at Venice, and 
the “Virgin and Child with two Saints” in the Venice Academy 
(348) may also be ascribed to this early period. The following 
works may be cla.ssificd as representing his second or middle 
period, when Giorgione’s influence made itself increasingly felt; 
“The Doge Leonardo Loredan kneeling before the Virgin” (1510), 
in the Doge’s Palace; the “St. Jerome in his Study,” and the 
“Madonna and Child, with a kneeling warrior,” both in the Na¬ 
tional Gallery. The latter picture was purchased as by Giorgione. 
“The Adoration of the Infant Christ with Donor and Shepherd 
l)oy,” of Lord Brownlow’s collection; “Chrkst giving the Keys to 
St. Peter” in the Gardiner collection at Boston; half figure of 
Judith in the Querini-Slampalia collection in Venice, and his 
masterpiece dated 1520, the “Glorification of St. Cri.stina,” in S. 
Maria Mater Domini at Venice; these all belong to the middle and 
best period. The “Judith” ascribed to Giorgione in the Hermitage 
at Leningrad has been ascribed to Catena by two authorities 
(Hadeln. Richter). A representative work of Catena’s last period 
is the “Holy Family” at Dresden (Woermann 65) which is cool 
in tone and pale in colour. Catena was a good portraitist; the 
Berlin museum contains his portrait of Raimund Fugger men¬ 
tioned by Vasari; at the National Gallery, London, and the Vienna 
mu.seum are two portraits in the Bellini style. Catena died sochi 
after Sept. 30, 15.D, the date of his last will. He left his property 
to the I’ainler’s gild at Venice, with provision for dowries to 
daughters of poor painters. 

BinLioGRAi-iiY.—Vasari, Milancsi, Vitr^ Ridolfi, MaravigUe de.W Art* 
(1O48); Boiichini, Le riche. Miner* (1674); B. Berenson, Venetian 
Painters (1899); J. P. Richter, Mond Collection (1910) ; Crowe and 
Cavalcasclle, History of Painting in North Italy (edit. T. Borenius, 
1912); baron v. Hadeln in Riemc, Lexikon der Bildenden Kiinsit 
(1912). 

CATENARY: see Curves, Special. 

CATERAN, the band of fighting men of a Highland clan 
(Gaelic ceathairinc, a collective word meaning peasantry); hence 
the term is applied to the Highland, and later to any, marauders 
or cattle-lifters. 

CATERHAM, forms with Warlingham an urban district of 
Surrey, England, 20 mi. S. of London by the S.R. Pop. (1938) 
27.100. Area 12.9 sq.mi. It lies in healthy Downs country, and 
has grown in modern times into a large residential town. Three 
planning schemes were adopted. Large barrack.s and the metro¬ 
politan district in.sanc asylum are in the neighbourhood. 

CATERPILLAR, the popular name given to the larva of 
butterflies, moths and saw-flies {see Lepidoptera; Hymenoptera; 
Insects ; Metamorphosis). 

CATESBY, ROBERT (1573-1605), English con.spirator, 
son of Sir William Catesby of Lapworth, Warwick, prominent 
recusant, was born in 1573, and entered Gloucester hall (now 
Worcester college), Oxford, in 1586. In 1596 he was one of those 
arrested on suspicion during an illness of Queen Elizabeth. In 
1601 he took part in the rebellion of Essex, was wounded m the 
fight and imprisoned, but finally pardoned on the payment of in 
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enormous fine In 1602 he dispatched Thomas Winter and the 
Jesuit Tesimorui <ili(i.\ (ireenway to Spain to induce Philip III to 
organize an in\’asion of England, and in 1603, after James’s acces¬ 
sion, he was named as an accomplice in the “Eye plot.” Exas¬ 
perated by his [)ersonal misfortunes and by the repressive measures 
under which his co-religionists were suffering, he was now to be 
(he chief instigator of the Gunpowder plot. The idea seems first 
to have entered his mind in May, 1603. About the middle of Jan. 

1604 he imparted his scheme of blowing up the J’arliament house 
to his cousin Thomas Winter, subsequently talcing in Guy Fawkes 
and several other conspirators. Put his determination not to 
allow warning to be given to the Roman Catholic j)eers was the 
actual cause of the failure of the plot. A fatal mistake had been 
made in imparting the secret to Francis Tresham, in order to 
secure his financial assistance; and there is little doubt that he 
was the author of the celebrated letter to his brother-in-law. 

Lord Monteaglc, which betrayed the conspiracy to the govern¬ 
ment on Oct. 26. On receiving the news, Catesby exhibited extraor¬ 
dinary coolness; he rcfu.scd to abandon the attempt, and his ; fishes, and are .said to enter the urethra of persons bathing, and by 
confidence was strengthened by Fawkes’s report that nothing in i distending the short .spines with which the gill-covcrs are armed, 
the cellar had been touched or tampered with. After the discovt>ry I to cause inflammation or even death. 

of the conspiracy Catesby fled with his fellow-plotters, taking j The Loricariidac, with about 300 species, arc mostly fishes that 
refuge ultimately at Holbeclie, Staffs., where on the night of are coverc^cl by a long armour of five series of bony plates on each 
Nov. 8 he was overtaken and killed. He had married Catherine, side, and have the lips expanded into a sucker by means of which 
daughter of Thomas Leigh of .Stoneleigh, Warwick, and left a son, they hold on to stones. They feed mainly on mud and algae and 
koiiert, who inherited that part of the family estate which had have a very long intestine that is coiled like a watch-spring. In 
been settled on Catesby’s mother and was untouched by the at- some species there are [ironounceci sexual differences, the males 
tainder. Robert is said to have married a daughter of Thomas having broader and blunter heads, margined with spines or 
I’erc)'. f.SVe also Gunhjwdkk Plot.) bristles, or bearing branched tentacles on the snout. In the 

CAT»FISH, the name generally given to the fishes of the sub- mountain streams of the Andes the Loricariidae are rcqire.sented 
order Siluroiclea of the order Ustariophysi, in which the air-bladder by .small forms (Cydopium or /Irgc.O known as “prcnadillas”; in 
is connected with the internal ear by a chain of ossicles, probably the.se regions there are no carnivorous fishes to attack them and 
enabling the fishes to hear well. From the Cyprinoids (characins, they are completely naked, having lost the bony armour that j^ro- 
(arps and electric eels) the Siluroids are distinguished by having tects the lowland forms. A mining engineer who had diverted a 
the body naked or armoured w'ilh bony plates, never normally stream in order to em])ty a pot-hole, observed a number of the.se 
scaled, and by a number of osteological characters: the air-bladder fishes climb a precipice from the hole to the stream above it. ob- 
generally extends laterally so that on each side it is in contact with taining alternate holds with the sucker and the rough surface of 
the skin above the pectoral fin. The name “cat-fish” has reference the pelvic fins; these wc're moved forward by the contraction of 
to the long barbels or feelers about the mouth, of which one pair .special muscles attached to the pelvic bones, while the sucker was 
supported by the maxillaries is always present; generally there are holding. The Callichlyidae are another armoured family, but with 
two pairs below' the chin, and frequently another developed from only two rows of plates on each side of the body. Callichthys 
the valves between the nostrils. Nearly all the Siluroids arc fresh builds nests of grass, sometimes placed in a hole scooped out of 
vvattT fishes, but two families are .secondarily marine, the Ariidae. the bank; both parents guard the ne.st. In the South American 
found on the coasts and in estuaries of all tropical countries, and Doradidae, as in the similar but unrelated Mochochidae of Africa, 
the Plotosidae of the Indo-Pacific. The group is a large and varied the air-bladder is a sound-producing organ. Doras travels from one 
one, containing probably about 2,000 .species belonging to 23 pond to another in the dry season, sometimes journeying ail night, 
different families; most are omnivorous, feeding on almost any The Clariidae of Africa and Asia are also air-breathing fishes, 
kind of animal or vegetable 
food, and acting as scavengers. 

The s[)ines of the dorsal and pec¬ 
toral fins, which are so generally 
present, are powerful weapons, 
capable of inflicting severe and 
sometimes poi.sonous wounds. 

The cat-fishes of North Amer¬ 
ica belong to the family Amiuri- 
dae, which is peculiar to that con¬ 
tinent, and is known from fresh- wolooical species are said to leave 

water deposits in Wyoming dat- Fio, 1.—cat-fish of north amer- their burrows at night and crawl P'C. 3.—cat-fish of Africa. 
ing from the middle Eocene age. ica, of the family amiuridae about on land in search of food, (malopterurus electricus) 

The Amiuridae are closely related to the Ragridac of Africa and The African Amphiliidae and the Sisoridac of India have the 
.\sia, and like them and most Siluroids have a short dorsal fin, lower surface of the head and abdomen flat and the paired fins 
with a spine, followed by an adipose fin on the tail. The anterior horizontal, an adaptation to life in mountain torrents; in some 
ray.s of the pectoral fins arc s{)inous. The head is rather flat, genera the lips form a sucker similar to that of the Loricariidae. 
with the mouth terminal and moderately wide, and the jaws with The electric cat-fish {Malopterurus eleetrkus) is w'idely dis¬ 
bands of small teeth; there are eight barbels. There are about 25 tributed in Africa. The skin is soft, and immediately beneath 
species, some of which are small; Amiurus lacustris of the Great it lies the electric organ, formed of rhomboidal cells of a fine 
Lakes attains a weight of more than 150 lb. These fishes scoop gelatinous substance, and differing from that of other fishes in 
out a nest in the mud. and the male parent guards the eggs, and being part -of the tegumentary system, not derived from the 
later swims with the brood near the shore. muscles. Certain species of Synodontis, a genus common in the 

The EmovH’an cat-fish (Silurus mlanis), the “Weis” of the Ger- Nile, are white on the back and blackish beneath, a coloration con- 
man.s, i.s said to reach a length of 10 ft. and a weight of 400 lb. It ! nected with their habit of sw'imming belly upwards. The Ariidae, 



‘U wn nair-cnamoers; 
the gills; in Clarins special vas¬ 
cular tree-like organs nearly fill 
the chamber, but in Saccohrau^ 
chiis these are absent and the 
air-sac extends backwards for 
half the length of the fish. These 
are elongate, more or less eel¬ 
shaped fishes; in the dry season 
they burrow in the mud, but 



has a very long tail, beneath which is the long anal fin. Another 
sf>ccies (Parasilurus aristotelis) occurs in Greece; the remaining 
Siluridac are A.siatic. In South and Central America are no less 
than nine families of Siluroids, all endemic. Diplomyste of Chile 
and Argentina, with toothed maxillary, is the most primitive living 



SOniTY 

Fig. 2.—cat-fish of the great 

LAKES, (AMIURUS LACUSTRIS) 


Siluroid, but other South Ameri¬ 
can forms arc highly specialized. 
Of the Aspredinidae, Aspredo 
batrachus is remarkable for the 
way in which the female carries 
the eggs on the abdomen; these 
sink into the soft spongy skin 
and a cup develops round each 
and then becomes stalked. The 
Trichomycteridae include Steyo- 
philus and Vandcllia slender 
naked fishes that live parasitical- 
ly in the gill chambers of other 
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most of which live in salt water, are t>’pical Siluroicls in form 
and structure of the fins, whereas the other marine family, the 
Plotosidae, have a very long tail, with the long anal fin confluent 
with the caudal. In some species of Arias the eggs, few in numln'r 
and as large as marbles, are carried about by the male in his 
mouth. Bucklaudium from the lower Eocene (London clay) is an 
Ariid. (C. T. R.) 

CATGUT, the name applied to cord of great toughness and 
tenacity prepared from the intestines of sheep), or occasionally 
from those of the horse, mule and ass. Those of the cat arc not 
employed, and therefore it is supposed that the word is properly 
kitgut, kit meaning “fiddle,” and that the present form has ari.sen 
through confusion with kit-cixX. The substance is used for the 
strings of harps and violins, as well as other stringed musical in¬ 
struments, for hanging the weights of clocks, for bow'-strings, and 
for suturing wounds in surgery. To prepare it the intestines are 
cleaned, freed from fat, and steep)cd for some time in water, after 
which their external membrane is scraped off with a blunt knife 
They are then steeped for some time in an alkaline lye, smoothed 
and equalized by drawing out, subjected to the antisep)tic action of 
the fumes of burning sulphur, if necessary dyed, sorted into sizes, 
and twisted together into cords of various numbers of strands 
accorrling to their uses. The best strings for musical instruments 
are imported from Italy (“Roman strings”), and it is found that 
lean and ill-fed animals yield the toughest gut. 

CATHA, a shrub (Catltd cduJis, family Celastraceac) native 
to Arabia and to Africa from Abyssinia to the Cape. It is also 
cultivated, especially in Arabia, where it is called k/iat, kat, or 
kasfa. 

The Arabians make a kind of tea from the dried leaves and 
young shoots. These arc also chewed extensively for their stimu¬ 
lant projK'rties, which somcwiiat resemble those of coca. 

CATHARS (Catiiari or Catiiarists), a widespread heretical 
sect of the middle ages. This article relates to the Western 
Cathars, as they appear (i) in the Cathar Ritual written in 
Provencal and preserved in a 13th-century ms. in Lyons, pub¬ 
lished by Cledat, Paris, tS88; (2) in Bernard Gui's Practica 
inquisitionis hacrvticac pravitatis, edited by Canon C. Douais, 
Paris, 1886; and (,0 in the proebs verbal of the inquisitors’ re- 
piorts. Some are dualists, and believed that there are two gods 
or principles, one of good and the other of evil, both eternal; but 
as a rule they subordinated the evil to the good, and all were uni- 
ver.'i^alists in so far as they believed in the ultimate salvation of 
all men. 

Their tenets were as follows:—The evil god, Satan, who inspired 
the malevolent parts of the Old Testament, is god and lord of this 
world, of the things that are .seen and are temporal, and especially 
of the outward-man which is decaying, of the earthen vessel, of 
the body of death, of the flesh which takes us captive under the 
law of sin and desire. This world is the only true purgatory and 
hell, being the antithesis of the world eternal, of the inward man 
renewed day by day, of Christ’s kingdom which is not of this 
world. Men arc the result of a primal war in heaven, when hosts 
of angels incited by Satan or Lucifer to revolt were driven out, and 
were imprisoned in terrestrial bodies created for them by the 
adversary. 

How shall man escajK; from his prison-house of flesh, and undo 
the effects of his fall? For mere death brings no liberation, unless 
a man is become a new creation, a new Adam, as Christ was; un¬ 
less he has received the gift of the spirit and become a vehicle of 
the Paraclete. If a man dies unreconciled to God through Christ, 
he must pass through another cycle of imprisonment in flesh; per¬ 
haps in a human, but with equal likelihood in an animal’s body. 
For when after death the powers of the air throng around and 
persecute, the soul flees into the first lodging of clay that it finds. 
Christ was a life-giving spirit, and the boni liomiries, the “good 
men,” as the Cathars called themselves, are his ambassadors. 
They alone have kept the spiritual baptism with fire which Christ 
instituted, and which has no connection with the water baptism 
of John; for the latter was an unregenerate soul, who failed to 
recognize the Christ, a Jew whose mode of baptism with water 
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belongs to the fleeting outward world and is opposed to the 
kingdom of God. 

The Cathars fell into two classes, corresponding to the Baptized 
and the Catechumens of the early church, namely, the Perfect, 
who had been “consoled,” i.e., had received the gift of the 
Paraclete; and the credentes or Believers. The Perfect formed the 
ordained priesthood and controlled the church; they received from 
the Believers unquestioning obedience, and as vessels of election in 
whom the Holy Spirit already dwelt, they were adored by the 
faithful, who were taught to i>rostratc themselves before them 
w'henever they asked for their prayers. They alone were become 
adopted sons, and so able to use the Lord's Prayer, which begins, 
“Our Father, which art in heaven.” The Perfect alone knew 
God and could adtlress him in this prayer, the only one they 
used in their ceremonies. J'he mere credens could at best invoke 
the living saint, and ask him to pray for him. 

All adherents of the sect seem to have kept three Lents in the 
year, as also to have fasted Mondays, Wednesdays and Fridays 
of each week; in these fasts a diet of bread and water w'as usual. 
But a credens under probation for initiation, which lasted at least 
one and often several years, fasted always. The life of a Perfect 
was .so hard, and, thanks to the inquisitors, so fraught with danger, 
that most Believers deferred the rite until the death-bed, as in 
the early centuries many believers deferred bapti.sm. The rule 
imjiosed complete chastity. The passages of the New Te.stament 
which seem to connive at the married relation were interpreted by 
the Cathars as spoken in regard of Christ and the church. The 
Perfect must also leave his father and mother. The family must 
be .sacrificed to the divine kinship. He that loveth father or 
mother more than Chri.st is not worthy of him, nor he that loveth 
more his son or daughter The Perfect takes up his cross and 
follows after Christ. He must abstain from all flesh diet except 
fish. He may not evg!) eat cheese or eggs or milk, for they, like 
meat, are produced per viam j^rueratuniis sen coitus. Everything 
that is sexually begotten i.s impure. Fish were supj)osed to be born 
in the water without sexual connection, and on the basis of this old 
physiological fallacy tin* Cathars framed their rule of fasting. 
.\nd there was yet another reason why the Perfect .should not eat 
animals, for a human soul might be imprisoned in its body. Nor 
might a Perfect or one in course of prol)alion kill anything, for 
the Mo.saic commandment applies to all life, 

The central Cathar rite was consolamevtum, or baptism with 
the spirit. The spirit received was the f'aracictc, the Comforter, 
derived from God and .sent by Christ, who said, “The Father is 
greater than I.” Of a consub.stantial Trinity the Cathars naturally 
had never heard. Infant baptism thf y rejected because it was un- 
scriptural and because all baptism with water was an appanage of 
the Jewish demiurge Jehovah, and as such cxpres.sly rejected by 
Christ. The consoUimentiim removes original sin, undoes the 
effects of the primal fall, clothes upon us our habitation which is 
from heaven, restores to us the lost garment of immortality. A 
Consoled is an angel walking in the flesh, whom the thin screen 
of death alone Separates from Christ and the beatific vision. The 
rite was appointed by Christ, and has been handed down from 
generation to generation by the boni homihes. 

In the case of a candidate for initiation the Perfect addresses 
the postulant by the name of Peter; and explains to him from 
Scripture the indwelling of the spirit in the Perfect, and his 
adoption as a son by God. The Lord's Prayer is then repeated by 
the postulant after the elder, who explains it clause by clause. 
Then came the Renunciation, primitive enough in form, but 
the postulant solemnly renounced, not Satan and his works and 
pomp, but the harlot church of the persecutors; he renounced the 
cross which its priests had signed on him by baptism and other 
magical rites. Next followed the spiritual baptism itself, consist¬ 
ing of imposition of hands, and holding the Gospel on the pos¬ 
tulant’s head. The elder begins a fresh allocution by citing Matt, 
xxviii. 19, Mark xvi. 15, 16, John iii. 3 (where the Cathars’ text 
must originally have omitted in v. 5 the words “of water and,” 
since their presence contradicts their argument). Acts ix. 17, 18, 
viii. 14-17, are then cited; also John xx. 21-23, Matt. xvi. 18, 19, 
Matt, xviii. 18-20, for the Perfect one receives in this rite power 
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to hind and lonur. Tho Perfect’s vocation is then defined in terms 
of a strictly literal observance of the Commandments and the 
S'ermon on the Mount. Asked if he will fulfil these demands, 
the fK).sfulaMt answers: “I have this will and determination. Pray 
(lod for me that he (?ive me his stren>?th.” The next episode of the 
rile exactly reproduce.s the Roman confiteor as it stood in the 2nd 
century, “the postulant says; 'Parfita nobis. For all the sins I have 
committed, in word or thought or deed, I come for pardon to 
Cod and to the church and to you all.’ And the Christians shall 
say: by Cod and by us and by the church may they be pardoned 
thee, and we pray Cod that he pardon you them.’ ” 

There follows the act of “consoling.” The elder takes the Gos¬ 
pel off the white cloth, where it has lain all through the ceremony, 
and places it on the postulant’s head, and the other boni homines 
present place their right hands on his head; they shall say the 
parcias (spare), and thrice the “Let us adore the Father and Son 
and Holy Spirit,” and then pray thus; “Holy Father, welcome thy 
servant in thy justice and send upon him thy grace and thy holy 
spirit.” Then they repeat the “Let us adore,” the Lord’s Prayer, 
and read the Gospel (John i. 1-17). This was the vital part of the 
whole rite. The crnlrns is now a Perfect one; the Perfect ones 
present give him the kiss of peace, and the rite is over. 

The Cathar Eucharist was equally primitive, and is thus de¬ 
scribed by a cont.em[K)rary writer in a 13th-century ms. in the 
Milan Library;—“ 1 'he benediction of bread is thus performed 
by the Cathars. 'Phey all. men and women, go up to a table and 
standing up say the ‘Our I'ather,’ [as according to St. Gregory 
(Ep. ix. 12-26), was the cu.stom of the a7>o.stles]. And he who is 
prior among them, at the close of the Lord’s Prayer, shall take 
hold of the bread and say: ‘Thanks be to the God of our Jesus 
Christ. May the Spirit be with us all.’ And after that he breaks 
and distributes to all. And .such bread is called bread blessed, 
although no one believes that out of it i;? made the body of 
Christ.” 

AnnoRiTrrs.— J. B. Mullingar, art. “Albigenses” in Hastings, 
E>u-\clop(U-dia of Relif^ion and lithics, vol. i.; C. H. Haskins, “Robert 
le Ih'ugre’’ in Atmtican Hisloriial Review, 1002; F. C. Conybeare, 
The Key oj Truth ((.)xford, iSyS) ; j. J. 1 . Dbllinger, Bciird^e zur 
Sefcten}’e.\(hiehte (Miinchen, i8<)0) ; Joan Ciiiraud, Questions d'hisloire 
(Paris, TooO) ; C. Doiiais, Les Ilheliques du midi an XllJe sihle 
(P'aris, iScji); L. Cledat, Le Nouveau Testament, tradnit nu XIIJ' 
.v/fV 7 c en lani^ue proveniale, suivi d’un rituel cat hare (Paris, 18S7) ; 
Ch. Schniiclt, Hbtoire ct doctrine de la Acete des Cathares (Parks, 1840)- 

CATHARSIS means purification. Since the time of Aristotle 
the term has bi-en definitely associated with the question of the 
effects of tragedy on the spectators or on the actors. Aristotle 
maintained that tragedy and also certain kinds of music tend to 
purify (he spec(ator.s and listeners by artistically exciting certain 
emotions which act as a kind of homeopathic relief from their 
own .selfish passions. Goethe wa.s of opinion that the catharsis 
affects the actors in the tragedy rather than the spectators or 
readers. Lessing, on the other hand, held that it affects the 
spectators and readers rather than the performers. Lessing also 
maintainetl that catharsis takes the form of a sublimation of the 
emotions or their conversion into virtuous dispositions. 

Itnu.ioc.RArnv PutchcT, Aristotle's Theory of Poetry (1895) ; J. 
BeriKns, /.wri Ahhandlunfier uber die Aristotelische Theorie dcs 
Dramas (iS.So); G. E. Lessing, Hatnburgische Dramalurgie (1769, 
etc.). 

CATHARTIDAE: .vee Vulti rf. 

CATHAY, the name by which China became known to 
mediaeval h'urope. It is derived from Khitai, the name of the 
kingdom of Khitan Tartars (10th and iith centuries a.d.) which, 
based on Maiuhuria (the north-east gatew'ay into China), in- 
clutled at time.s part of north ("hina as wadi, and which tow'ards 
its close had its capital at Yenking (Kublai Khan’s Cambaluc, 
(f.v., and the modern Peking). The Central Asian Tartars, in 
touch only with its northern territories, knew China by this 
name and the Russians through contact with them introduced it 
into Europe. The Russians and the peoples of central Asia still 
know China as Khitai or Kitai. Although in Marco Polo’s time all 
China was under the control of the Great Khan, he limits Cathay 
to the country north of the Yang-tze Valley and calls south China 


-CATHCART 

by the separate name of Mangi. The distinction was at that time 
a real one, since Mangi retained the old Sung culture practically 
undiluted while Cathay bore the impress of the Tartar Conquest 
(sec China), In the i6th century, however, when European 
navigators following the sea-route via the Spice Islands reached 
Far Eastern wafers it was Mangi which they knew as China and 
Cathay was understood as lying away to the north of it and to be 
reached by a still undiscovered sea-route. Hence ensued the 
search for the north-west and north-east passages from Europe to 
the renowned Cathay, This dualism corresponds to the much 
earlier distinction apparent in Roman literature between the 
Seres—the Chinese as approached by the overland route—and 
the Sinae—the Chinese as approached by the sea-route from the 
south. It was not until the early 17th century that the identity 
of the country and of the people reached by the two routes was 
realized. 

CATHCART, SIR GEORGE (1794-1854), English soldier, 
third son of the ist Earl Cathcart, was bom in London on May 
12, 1794. He was educated at Eton and Edinburgh university. 
In 1810 he entered the army, and in 1812 accompanied his father 
to Russia as aide-de-camp. He served with the Russian army in 
Germany in 1813 and in France in 1814, and in 1850 he pub¬ 
lished Commentaries on these campaigns. After the peace of 
1814 he accompanied his father to the congress of Vienna. He 
was pres(‘nt at Quatre Bras and at Waterloo, as an aide-de-camp 
to the duke'of Wellington, whom he accompanied to the con¬ 
gresses of Aix-la-Chnpelle and Verona, and in 1826 to Prussia. 
Promoted lieutenant-colonel in 1826, he was placed on half-pay 
in 1S34. In 1838 he was sent as commander of the King’s 
Dragoon Guards to Canada. In March, 1852, he succeeded Sir 
Harry Smith as governor and commander-in-chief at the Cape, 
and brought the Kafir war to a successful conclusion. Lie pro¬ 
mulgated the first constitution of Cape Colony, and conducted 
operations against the Basuto. Cathcart received a K.C.B. in 
1853. In Dec., 1853, he was made adjutant-general of the army 
and was sent out to the Crimean War in command of the 4th 
division. He Ldl at the battle of Inkerman (Nov. 5, 1854) and 
his remain.s, with those of other officers, were buried on Cathcart’s 
Hill. 

See Colburn's United Service Magazine, Jan., 1855; Correspondence 
of the Hon. Sir George Cathcart relative to Kaffraria (1856); A. W. 
Kinglake’s Invasion of the Crimea, vol. v. 

CATHCART, WILLIAM SCHAW CATHCART, ist 

Earl (1755-1843), English soldier and diplomatist, was born at 
Petersham Sept. 17, 1755, and died at his estate near Glasgow 
June 16, 1843. In 1868 he went to St. Petersburg, where his 
father, the 9th Baron Cathcart (1721-76), was ambassador. Suc¬ 
ceeding to the barony in 1776 he joined the army, and served 
in America, where he commanded an irregular corps, the “British 
Legion,” and was quartermaster-general to the forces. From 1793 
to 1795 he served with the 29th foot in the Low Countries, and 
was appointed commandcr-in-chief in Ireland, 1803-05, after 
which he commanded the British expedition to Hanover (1805). 
.After his successful conduct of the e.xpcdition to Copenhagen, 
which surrendered to him in 1807, he was created Viscount Cath- 
rart of Cathcart and Baron Greenock of Greenock. Promoted to 
the rank of general in 1812, he served in Russia, as ambassador 
and military commissioner, with the headquarters of the allies, 
throughout the War of Liberation (1812-14), and was rai.sed to 
an earldom, for his services, in 1S14. 

Hi.s son, Charles Murray Cathcart, 2ND Earl (1783-1859), 
succeeded to the title in 1843. In 1800 he entered the 2nd Life 
Guards, and served in the Mediterranean (1805-06), in the Wal- 
cheren expedition of 1809, and at Barossa, Salamanca, and Vit- 
toria. He was also present at Waterloo, after which he received 
the C.B. From 1846 to 1849 he was commander-in-chief in Can¬ 
ada; in 1859 he was raised to the rank of full general. Cathcart’s 
interest in scientific pursuits led to his discovery, in 1841, of a 
new mineral which was named Greenockite. 

CATHCART, a civil parish, partly in Renfrewshire and 
partly in Lanarkshire, Scotland. Part of the parish was added to 
Glasgow in igii. The Renfrewshire portion has the larger area 



CATHEDRAL 


(3.7 sq.mi.), but the smaller population (4.649), (he area of the 
Lanarkshire portion being i.i sq.mi. and the population (iqu > 
58,669, a large increase. The industries include paper-making and 
chemjeal manufactures. The pari.sh includes the town of Cathcart 
(pop. 2,915), and the villages of Old and New Cathcart, but much 
of it, though outside the city boundaries, is practically continuous 
with some of the southern suburbs of Glasgow. The White Cart 
flows through the parish. In the i:th century Cathcart became a 
barony of the Cathcarts, who derived the title of their lordship 
(1460) and earldom (1814) from it. On the Queen’s Knowe. a 
hillock near the ruins of Cathcart castle, a memorial marks the 
spot where Queen Mary watched the progress of the battle of 
Lnngside (rshS), the site of which lies within the parish. 

CATHEDRAL, more correctly “cathedral church” (cedesia 
cathedralis), the church which contains the official “seat” or 
throne of a bishop— cathedra, one of the Latin names for this, 
giving us the adjective “cathedral.” The adjective has gradually, 
for briefness of speech, assumed the character of a substantive. 

History and Organization.—It was early decreed that the 
cathedra of a bishop was not to be placed in the church of a 
village, but only in that of a city. There was no dilViculty a.s to 
this on the continent of Europe, where towns were numerous, and 
where the cities were the natural centres from which Ghristianity 
was diffused among (he people who inhabited the surrounding 
districts. In the British isles, how'ever, the case was different; 
towns were few and, owing to other causes, instead of exercising 
jurisdiction over definite areas or districts, many of the bishops 
w'ere bisho[)s of tribes or peoples, as the bishops of the South 
Saxons, the West Saxons, the Somersaetas and others. The 
cathedra of such a bishop was often migratory, and was at times 
placed in one church, and then another, and sometimes in (he 
church of a village. In 1075 a council was held in London, under 
the presidency of Archbishop Lanfranc, which, reciting the decrees 
of the council of Sardica held in 347 and that of Laodicea held in 
360 on this matter, ordered the bishop of the South Saxons to 
remove his see from Selsey to Chichester; the Wilts and Dorset 
bishop to remove his cathedra from Sherborne to (.)ld Sarum, and 
the Mercian bishop, whose cathedra was then at Lichfield, to 
transfer it to Chester. Traces of the tribal and migratory system 
may still be noted in the designations of the Irish see of Meath 
(where the result has been that there is now no cathedral church) 
and Ossory, the cathedral church of which is at Kilkenny. Some 
of the Scotti.sh sees were also migratory. Occasionally two 
churches jointly .share the distinction of containing (he bi.shop’s 
cathedra. In such case they are said to be con-cathedral in rela¬ 
tion to each other. Instances of this occurred in England before 
the Reformation in the dioceses of Bath and Wells, and of Cov¬ 
entry and Lichfield. Hence the double titles of those dioceses. 
In Ireland an example occurs at Dublin, where Christ Church and 
St. Patrick's are jointly (he cathedral churches of that diocc.se. 
Cathedral churches are reckoned as of different degrees of dignity; 
(1) the simple cathedral church of a diocesan bishop, (2) (he 
metropolitical church to which the other diocesan cathedral 
churches of a province are suffragan, (3) the priiiiatial church 
under which are ranged metropolitical churches and their prov¬ 
inces, (4) patriarchal churches to which primatial, metropolitical 
and simple cathedral churches alike owe allegiance. The title of 
“primate” was occasionally conferred on metropolitans of sees of 
great dignity or importance, such as Canterbury, York, Rouen, 
etc., whose cathedral churches remained simply metropolitical. 
The removal of a bishop’s cathedra from a church deprives that 
church of its cathedral dignity, although often the name clings in 
common speech, as for example at Antwerp, which w^as deprived 
of its bishop at the French Revolution. 

The history of the body of clergy attached to the cathedral 
church is obscure, and as in each case local considerations affected 
its development, all that can be attempted is to give a general 
outline of the main features which were mote or less common to 
all. Originally the bishop and cathedral clergy formed a kind of 
religious community, which, in no true sense a monastery, was 
nevertheless often called a monasterium. The word had not the 
restricted meaning which it afterwards acquired. Hence the ap¬ 
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parent anomaly that churches like York and Lincoln, which never 
had. any monks attached to (hem. have inherited the name of 
minster or monasterx’. In these early communities the clergy often 
lived apart in their own dwellings, and were not infrequently 
married. During the two centuries, roughly bounded by the years 
900 and 1100, the cathedral clergy became more definitely organ¬ 
ized, and were also divided into two classes. One wa.s that of a 
monastic establishment of .some recognized order of monks, very 
often that of the Benedictines, while the other class was that of a 
college of clergy, living in the world, and l)ound by no vows, ex¬ 
cept those of their ordination, but goxerned by a code of statutes 
or canons. Hence the name of “canon” given to them. In this 
way arose the distinction between the monastic and secular 
cathedral churches. In England the monastic cathedral churches 
were Bath, Canterbury, Carlisle. Coventry, Durham, Ely, Nor¬ 
wich, Rochester, Winchester and Worcester, all of them Benedic- 
tijie except Carlisle, which was a church of Augustinians. The 
secular churches were Chithesler, Exeter. Hereford, Lichfield, 
Lincoln, St. Paul’s (London), Salisbury, Wells, York and the four 
Welsh cathedral churches. In lieland all were secular except 
Christ Church, Dublin (Augustinian) and Dow'n (Benedictine), 
and none, even in their earliest days, were ever, it is believed, 
churches of recognized orders of monks, except the two named. 
In Scotland St. Andrew's was Augustinian, Elgin (or Moray), 
Gla.sgow and Aberdeen were always secular, and ordered on the 
models of Lincoln and Salisbury. Brechin had a community of 
Culdees till 1372, when a secular chapter was constituted. The 
cathedral church of Galloway, at Whithorn, of English foundation, 
was a church of Praemonstratensians, In the case of monastic 
cathedral churches there were no dignitaries, the internal govern¬ 
ment was (hat of the order to which the chapter belonged, and all 
the members kept perpetual residence. The reverse of this W'as 
the case with the secular chapters; the dignities of provost, dean, 
precentor, chancellor, treasurer, etc., soon came into being, for 
the regulation and good order of the church and its services, while 
the non-residence of the lanons, rather than their p(,*rpetual resi¬ 
dence, became the rule, and led to their duties being performed by 
a body of “vicars,” who oifuiated for them at the services of the 
church. 

The normal constitution of tiie chai)ler of a secular cathedral 
church comprised four dignitaries (there might l>e more), in 
addition to the canons. The dean ideraniis) seems to have derived 
his designation from the Benedictine dean who had ten monks 
under hi.s charge. The dean, a.s already noted, cain(; into existence 
to supply the place of (he jjrovost in the internal management 
of (he church and chapter. In England the dean was the head 
of all the secular cathedral churches, and wars originally elected 
by the chapter and confirmed in office by the bi.shop. He is 
president of the chapter, and in church has charge of the due per¬ 
formance of the services, taking st)ecified portions of them by 
statute on the principal festivals. He sits in the chief stall in the 
choir, which is usually the first on the right hand on entering the 
choir at the west. Next to the dean (as a rule) is the precentor 
iprimicerius, cantor, etc.), whose .special duty is that of regulat¬ 
ing the musical portion of the services. He presides in the dean’s 
absence, and occupies the corresponding stall on the left side, 
although there are exceptions to this rule, where, as at St. Paul’s, 
the archdeacon of the cathedral city ranks second and occupies 
what is usually the precentor’s stall. The third dignitary is the 
chancellor (scdiolasticus, ^coldtre, capiscol, madstral, etc.), who 
must not be confounded with the chancellor of the diocese. The 
chancellor of the cathedral church is charged with the oversight 
of its schools, ought to read divinity lectures, and superintend 
the lections in the choir and correct slovenly readers. He is often 
the secretary and librarian of the chapter. In the absence of the 
dean and precentor he is president of the chapter. The eastern¬ 
most stall, on the dean’s side of the choir, is usually a.ssigned to 
him. The fourth dignitary is the treasurer (custns, sacrista, 
cheficier). He is guardian of the fabric, and of all the furniture 
and ornaments of the church, and his duty was to provide bread 
and wine for the eucharist, and candles and incense, and he regu¬ 
lated such matters as the ringing of the bells. The treasurer’s stall 
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Spanish late Gothic and Renaissance 
14TH-16TH Centuries 
Seville Cathedral. Spain 


French Romanesque i 2 th Century 

La Cathedrale St. Pierre at angouleme 

<Restored and Altered. I9tti Century) 


Examples of cathedral architecture from the uth to the zoth century 
Although a cathedral li usually large, a small building can serve, as in the case of the tiny oathedrat at Athens. Salisbury and Beauvais represent the English 
and French phases of Qolhlc; that of Seville shows the Spanish style; the Moscow example la charaoterlstio of Russian 16th and 17th century ohurohet, and 
Westminster cathedral (Roman Catholic) and the cathedral of St. John the Divine are typical adaptations of Byzantine and Gothic precedents to the needs of 
a modern cathedral 
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is opposite to that of the chancellor. These four dignitaries, 
occupying the four corner stalls in the choir, are called in many 
of the statutes the *'qmtuor majores personae'" of the church. In 
many cathedral churches there were additional dignitaries, as the 
praclector, subdean, vice-chancellor, succentor-canonicorum and 
others, who came into existence to supply the places of the other 
absent dignitaries, for non-residence was the fatal blot of the 
secular churches, and in this they contrasted very badly with the 
monastic churches, where all the members were in continuous 
residence. Besides the dignitaries there were the ordinary canons, 
each of whom, as a rule, held a separate ptrebend or endowment, 
besides receiving his share of the common funds of the church. 
For the most part the canons also speedily became non-resident, 
and this led to the distinction of residentiary and non-residenliary 
canons, till in most churches the number of resident canons be¬ 
came dermitcly linuted in number, and the non-residentiar>' 
canons, who no longer shared in the common funds, became gen¬ 
erally known as prebendaries only, although by their non-residence 
they did not forfeit their i)osition as canons, and retained their 
votes in chapter like the others. This system of non-residence led 
also to the institution of vicars choral, each canon having his own 
vicar, who sat in his stall in his absence, and when the canon was 
present, in the stall immediately below, on the second form. The 
vicars had no place or vote in chapter, and, though irrejnovable 
except for offences, were the servants of their absent canons whose 
stalls they occupied, and whose duties they performed. Abroad 
they were often called clemi-prebendaries, and they formed the 
has cfioeur of the French churches. As time went on the vicars 
were themselves often incorporated as a kind of lesser chapter, 
or college, under the supervision of the dean and chapter. There 
wMs no distinction between the monastic cathedral chapters and 
those of the secular canons, in their relation to the bishop or 
diocese. In both cases the. chapter was the bishop’s consilium 
which he was bound to consult on all important matters and with¬ 
out doing so he could not act. 1'hus, a judicial decision of a bishop 
needed the confirmation of the chapter before it could be en¬ 
forced. He could not change the service books, or “u.se” of the 
church or diocese, without capitular consent, and there are many 
episcopal acts, such as the appointment of a diocesan chancellor, 
or vicar general, W'hich still neocl confirmation by the chapter. 

All the Knglish monastic cathedral chapters were di.ssolved by 
Henry V’lIF, and, except Bath and Coventry, were refounded by 
him as churches of secular cha[)ters, with a dean as the head, and 
a certain number of canons ranging from twelve at Canterbury 
and Durham to four at Carlisle, and with certain .subordinate 
officers as minor canons, gospellers, epistolers, etc. The precentor- 
ship in these churches of the “New Foundation,” as they are 
called, is not, as in the secular churches of the “Old Foundation,” 
a dignity, but is merely an office held by one of the minor canons. 

English cathedral churches, at the present day, may be classe<l 
under four heads; fi) the old secular cathedral churches of the 
“Old Foundation,” enumerated in the earlier part of this article; 
(j) the churches of the “New Foundation” of Henry VIII., which 
are the monastic churches already specified, with the exception 
of Bath and Coventry; (3) the cathedral churches of bishoprics 
founded by Henry VIII., viz., Bristol, Chester, Gloucester, Ox¬ 
ford and Peterborough (the constitution of the chapters of which 
corresponds to those of the New Foundation); (4) modern 
cathedral churches of secs founded since 1836, viz., (a) Man¬ 
chester, Rijjon and Southwell, formerly collegiate churches of 
secular canons; {b) St. Albans and Southwark, originally mo¬ 
nastic churches; (c) Truro, Newcastle and Wakefield, formerly 
parish churches, (d) Birmingham and Liverpool, originally dis¬ 
trict churches. The ruined cathedral church of the diocese of 
Sodor (i.e., the Southern Isles) and Man, at Peel, in the Isle of 
Man, appears never to have had a chapter of clergy attached. 

Bibliography. —Frances, Dc ecclems cathedralibus (Venice, 1698); 
Bordenave, L'Estat dcs ^.f’lises caihidrales (Paris, 1643); Van Espen, 
Supplement III., cap. 5; Hericourt, Les Loix eccUsiasiiquex de France 
(Paris, 1756) ; La France cccUsiastigue (Paris, 1790); Daugaard, Om 
de Danske Klostre i Middelalderen (Copenhagen, 1830); Hinschius, 
Da.'! Kirchenrecht der Katholiken u. Protestanten in Deutschland, ii. 
(Berlin, 1878); Walcott, Cathedralia (London, 1865); Freeman, 


I Cathedral Church of Wells (London, 1870); Benson, The Cathedral 
(London. 1878) ; Rrad.'ifiaw and Wordsworth, Lincoln Cathedral 
Statutes (Camb., 1894), (X.; S. H. M.) 

Architecture. —The architectural import.ince of the cathedral 
arises not from any specific differences between cathedrals and 
other churches but from the fact that cathedral building is 
intimately a.ssociated with the development of Gothic architecture 
(jce Gothic Architkctcre), The archaeologists of the late 19th 
century considered the ri.se of the secular clergy in the 12th 
and i3(h centuries the most important factor in the birth of 
Gothic architecture. C'onfemporary (1928) critical opinion dis¬ 
counts this, and points out that Gothic ideas fir.st had tentative 
expression in the abbey church of St. Denis, near Paris (1140). 
It is neverthele.ss a fact that the construction of many large 
cathedral churches in France, in the second half of the 12th 
century, furnished architects with many new structural and aes¬ 
thetic problems. Public opinion of the time, generally in revolt 
against the feudal domination of the great monasterie.s, broke the 
controlling sway uf monastic, architectural tradition, and lay archi¬ 
tects became the rule rather than the exception. The development 
that followed in the half century between 1150 and 1200, in which 
many discreet Romanesque experiments in vaulting, window and 
door design, stained glass, buttressing and planning, particularly 
of the ea.'^t end, reachetl a compelling synthesis, is unique in 
architectural history. In the domain of the Eastern Church, where 
no such break between lay and monastic clergy occurred, it is 
significant that there was no such architectural development; 
Russian cathedrals remained simple Russo-Byzantine churches up 
to the 18th century. 

Recent times have witnes.sed the renascence of the idea of the 
cathedral as a great popular monument, This movement i.s evi¬ 
denced in the magnificent Liverpool cathedral, designed by Sir 
Giles Gilbert Scott in a free and modernized Gothic style, and in 
the Gothic cathedral of S. John the Divine in New York, begun 
by Heinz and LaFargc and now (192S) entirely remodelled and 
in course of completion by Ralph Adams (..'ram; and that at 
Wa.shington, D.C'., by Frohman, Robb and Lillie. Thc.se great 
modern cathedrals difi'er from earlier examples in their recognition 
of the fact that in them the cotigregalion is of relatively greater 
importance than the clergy and choir and the consequent attempt 
(o obtain enormous open spaces as chi.se as possible to the chancel. 
In general, the eastern arm and the transepts arc thereby .shorter 
than the usual Gothic proportion, whereas the crossing is given 
immeii.scly greater importance. (See Apse; Religious and Me¬ 
morial Architecture ; Byzantine and Romanesque Architec¬ 
ture; Gothic Architecture ) 

Bibliography. —^\’iollet-le-Duc, Dic.tionmire raisonnf de Varchilec- 
ture framboise ilu XI. an XVI sifrle (1854-68) ; A. K. Porter, Medi¬ 
aeval Architecture (1912) ; .Sir T. G. Jackson, Gothic Architecture 
(1915). (T. F. H.) 

CATHELINEAU, JACQUES (1759-1793), French Ven- 

dean chieftain during the Revolution, was born on Jan. 5, 1759, 
at Tin-en-Manges, Maine-et-Loire. In the first years of the 
Revolution, Cathelincau listened to the exhortations of Catholic 
priests and royali.st emigres, and joined the insurrection provoked 
by them again.st the revolutionary govelrnmcnt. Collecting a 
hand of peasants and .smugglers, he took the chateau of Gallais, 
where he captured a cannon, christened by the Vendeans the 
“Missionary”; he then took the towns of (?hemill6, Cholet, 
Vihiers and Chalonnes (March, 1793). His companions com¬ 
mitted atrocities which brought upon them terrible reprisals on 
the part of the Republicans. Meanwhile Cathelineau’s troops 
increased, and he combined with the other Vendean chiefs, such 
as N. Stofflet and GigoL d'Elb6e, taking the towns of Beaupreau, 
Fontenay and Saumur. The first successes of the Vendean.s were 
due to the fact that the Republicans had not expected an in¬ 
surrection. When the resistance to the insurgents became more 
serious differences arose among their leaders. To avoid these 
rivalries, it is thought that Cathelincau was named generalissimo 
of the rebels, though his authority over the undisciplined troops 
was not increased by the new office. In 1793, all the Royalist 
forces tried to capture Nantes. Cathelincau entered the town 
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in spite of the resistance of Gen. J, B. Clanclaux, but he was 
killed, and the Vendean army broke up. Numerous relatives of 
Catbelineau also peri.shed in the war of La Vendee. (Sec also 
Vkndkh, Wars of the; Chouans.) 

Sec C, port, “La LcRendc de Catbelineau” in the review La Rivolu- 
lion Lran^ai.\e, vul. xxiv. (1893). 

CATHER, WILLA SIBERT (1876- ), American 

author, was born at Winchester, Va., on Dec. 7, 1876 and as a 
child of eight or nine was taken to a Nebraska ranch. After her 
graduation from the University of Nebraska in 1805, she taught 
English in the Allegheny high-school, worked on the Pittsburgh 
Leader and travelled widely. Her first volume of storie.s, The 
Troll Garden ('1905), lerl to an appointment as associate editor 
of McClure's May,azhie (1906-1 a j, W'hich was then a vigorous 
pi'riodic.il, a [lioneer in the held of magazine journalism, less dig- 
nilied than the old monthlies, but alive with the spirit of reform 
anfl dired apfieal to an ever increa.sing audience more interested 
in substrirue tlian in form. Mis.s C'ather’s first distinguished work 
in pure literature W'as 0 Pioneers! (1913), in which, on Sarah 
Orne Jewett’s ad\ice, she cndeavourcfl to recapture “in memory, 
peojile and places’’ which she believed to be forgotten. With it 
she put herself in tlie forefront of those who had begun to realize 
the iniiiortance of pioneer life in America, My Antonia 
W'as another book with the same general background, W'hich cs- 
tafilished lier refuitation as a novelist of unu.sual defith and power 
of lieauty, who could sec deep currents of emotion running in 
those Main Slreel.s and prairies which Sinclair Lewis was to 
satirize for their decline info dullness. Tn One of Ours (1922), 
.''hi' stepped a.sidi*, not altogether suicessfully, to tell a story of 
a Western boy in the World War. This novel was awarded a 
I’ulilzer jirize. The .S'ung of the Lark (1915) was another pioneer 
story; A Lost Lady (1923) was also told against a prairie back- 
(,'rourul, but its simplicity of telling, its depth o'’ tragedy and 
fineness of insight into the secret and the weakness of woman’s 
iharm far outweigh the interest of its local colour. In The Pro¬ 
fessor’s House (1925), .she began e.vperirncnt.s with a new tech¬ 
nique of story-telling, constructing her story of an intellectuars 
soul development according to (he familiar methods of music. 
In Death Conies for the Archbishop (1927), she told in the 
form of a chronicle a simple and vivid story of two saints of the 
South-west. Thi.s, A Lost Lady, Sliadou's on the Rock (1931), 
and Lucy Gayheart (1933) are her best books. Her sliort stories 
in the collection YouUi and the Bright Medusa (1920), escape 
the slcrcolypiiig that has devitalized so many American short- 
story writers. Her lirst book was in verse, April Twilights (1903); 
her lirsl no\’el Ah'xandcr's Bridge (1912'). 

Among the writer.H who in the early 2olh century have deepened 
and refined the study of American character, Willa Gather is per¬ 
haps pre-eminent. Her style is re.strained, sometimes almost cold, 
hilt ri.sing into [nis.sage.s of groat beauty, and alw'ays in harmony 
wdth her subject. Her themes are broader and more human than 
Mrs. Wharton’s; her analysis of human motives deeper than 
Tarkingtoil’s; and she is perhaps closer to essential Americani.sm 
in il.s spiritual and emotional aspects than any other contemporary 
writer. She is not rich in humour, nor pointed in satire, and in 
this differs from her nearest contemporaries, but she comes closest 
in American literature of this period to the classic ideal of balance, 
in.sight, restraint. 

Sre articles on her work by T. K. Whipple in Spokesmen: Modern 
It tilers and American Life; A. Porterfield, Contemporary American 
Authors, I'dited by J. C. Squire; Elizabeth S. Sergeant, Fire Under the 
Andes (H. S. C.) 

CATHERINE, SAINT . The Roman hagiology contains seven 
saints of this name. i. St, Catherine of Alexa.vdria, virgin and 
martyr, whose day of commemoration recurs on Nov. 25. 2. St. 
Catherine of Sie.na, 1347-80, Dominican tertiary whose feast 
is observed on April 30. 3. St. Cuherine of Sweden, daughter 
of St. Bridget, who died abbess of V’adstcna in 1381, and is com¬ 
memorated on March 22. 4. St. Catherine of Boukina, 1413- 
63, abbess of the Poor Clares in Bologna, canonized by Pope 
Clement XI, and mentioned in the Roman Martyrology on March 
9. 5. St. C>Ctiierine of Genoa (1447-1510), who belonged to the 


noble family of Fieschi, devoted her life to the sick, especially 
during the plague at Genoa in 1497 and 1501. She was beatified 
by Clement X in 1675 and canonized by Clement XII in 1737, 
her feast being on July 22. See F. von Hiigel, The Mystical Ele¬ 
ment in Religion as studied in St. Catherine of Genoa, 2nd ed. 
(1923). 6. St. Catherine de’ Ricci, of Florence (1522-1590), 
became a Dominican nun at Prato. She was famous during her 
lifetime for the weekly ecstasy of the Passion, during which she 
experienced the sufferings of the Holy Virgin contemplating the 
Passion of her Son, She was canonized in 1746 by Benedict XIV, 
who fixed her festal day on Feb. 13. In Celtic and English mar- 
tyrologics (Nov. 25) there is also commemorated St. Catherine 
Audley (c. 1400)’, a recluse of Ledbury, Hereford. Pius XI in 
1930 canonized St. Catherine TomAs (d. 1574), of Majorca. 

Of the first two saints something more must be said. Of St. 
Catherine of Alexandria, history has little to tell. According to 
the legend recorded in the Roman martyrology, and in Simeon 
Metaphrastes, Catherine upbraided the Emperor Maximinus for 
hi.s cruelties, and adjured him to give up the worship of false gods. 
The angry tyrant, unable to refute her arguments, sent for pagan 
scholars to argue with her, but they were discomfited. Catherine 
was then scourged and imprisoned. When the empress went to 
reason with her, Catherine converted her as well as the Roman 
general and his soldiers, who had accompanied her. Maximinus 
now ordered her to be broken on the wheel; but the wheel was 
shattered by her touch. The axe proved fatal, and the martyr’s 
body was borne liy angels to Mt. Sinai, where Justinian I. built 
the famous monastery in her honour. Another variation of the 
legend is that in which, having rejected many offers of marriage, 
she was taken to Heaven in vision and betrothed to Christ by the 
Virgin Mary. 

Of these marvellous incidents very little, by the universal 
admission of Catholic scholars, has survived the test of modern 
critici.sm, though her actual existence is generally admitted. In 
the middle ages she was a most popular saint, her festival being, 
in certain dioceses of France, a holy day of obligation even as 
late us the 17th century. The wheel being her symbol, she was 
the patron saint of wheelwrights and mechanics, as well as the 
tutelary saint of nuns and maidens, and of philosophers. 

St. Catherine of Siena, the youngest daughter of a dyer, was 
born on March 25, 1347. At an early age she began to practise 
asceticism and sec visions, and when seven dedicated her virginity 
to Christ. In 1363 she became a Dominican tertiary, and renewed 
in her home the life of the anchorites in the desert. She resumed 
family life in 1366 when she begun to tend the sick and the poor. 
Her peculiarities excited suspicion, and charges seem to have been 
brought against her by some of the Dominicans, to answer which 
she went to Florence in 1374, soon returning to Siena to tend the 
plague-stricken. At the invitation of the ruler of Pisa she visited 
that city in 1375 to arouse enthusiasm for the proposed crusade, 
and to prevent Pisa and Lucca joining the Tuscan league against 
the pope. Fra Raimondo relates that, after an ecstasy at Pisa, 
she told him she had received the stigmata, or imprint of the 
wounds of the crucified Christ, but by her prayer the marks were 
made invisible. In 1376, Catherine resolved to bring back Pope 
Gregory XI. from Avignon, attempting first by correspondence to 
reconcile Gregory and the Florentines, who had been placed under 
an interdict, and then going in person as the representative of the 
latter to Avignon. Gregory empowered her to treat for peace, 
but the Florentine ambassadors proved faithless. Catherine, how¬ 
ever, was able to persuade the pope to return to Genoa and then 
to push on to Rome. There he found life very difiicult, and in 
1378 sent Catherine on an embassy to Florence, especially to the 
Guelph party. While she was urging the citizens to make peace 
with the pope there came the news of his death. During the 
troubles that ensued in Florence, Catherine nearly lost her life, 
and sorely regretted not winning her heart’s desire, “the red rose 
of martyrdom.” Peace was signed with the new pope, Urban VI., 
and Catherine, having accomplished her second great political 
task, went home to Siena. Thence on the outbreak of the schism 
Urban summoned her to Rome, where she quelled the revolt of 
:he people and tried to win for Urban thg support of Europe. 
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Under the great strain, she died on April 2 q, 13S0, and was 
canonized by Pius II. in 1461. 

Catherine lived on in her writings and disciples. Among the 
latter were her confessor and biographer, Fra Raimondo, later 
master-general of the Dominicans, William Flete, an ascetically- 
minded Cambridge man, Stephano Maconi, who became prior- 
general of the Carthusians, and the two secretaries, Neri di 
Landoccio and Francesco Malavolti. The la.st of her band of 
reformers, Tommuso Caffarini, 
died in 1434, but the work was 
taken up by Savonarola. Cathe¬ 
rine’s writings consist of: (i) a 
dialogue entitled. The Book of 
Divine Doctrine, f^iven in person 
by God the Father, speaking to 
the mind of the most ^loriotis 
and holy virgin Catherine of 
Siena, and voritteri down as she 
dictated it in the vulgar tongue, 
she being the while entranced, 
and actually hearing what God 
spoke in her. The book has a 
significant place in the history 
of Italian literature. “In a lan¬ 
guage which is singularly poor in 
mystical works it stand.s with the 
Divina Commedia as one of the 
two supreme attempt.s to express 
the eternal in the symbolism of a 

day, to paint the union of the -catma«.k* oa 

soul with the suprasen.sihle wbilc siena,- i«oo 
still imprisoned in the flesh.” St. Catherine of siena 
(2) The prayers (20 in all) which are mostly mystical outpour¬ 
ings. (3) Letters, nearly 400, addressed to kings, popes, cardinals, 
bishops, conventual bodies, political corporations and indi¬ 
viduals. By their historical importance, their spiritual fragrance, 
their literary value, and their beautiful Tuscan vernacular, the 
letters put their author almost on a level with Petrarch. 

Bibliocrapity. —Acta Sanrlorum XII, pp. H61-986, contains the 
Vita of Fra Raimondo; Tlir Little Flower.', of St. Catherine of Siena, 
collected by Innoccn/o Taurisano, tr. by Charlotte Dease, i)rc.scnl.s 
selections from the important sources, the Vita, the Troee.ssus (early 
testimonies of her followers), the Miracoli, the Supplementum and 
three of the saint’s letters; L’Opere., cd. Girolamo Gigli (Rome 1866); 
J. joergensen, Life of St. Catherine of Siena (1938); V. D. Scudder, 
St. Catherine as seen in her Letters (1905). 

CATHERINE 1 . (1683-1727), empress of Russia, was the 
daughter of a Lithuanian peasant named Skavronsky, who died 
when she was a child. Martha Skavronskaya became a serv'ant in 
the home of Pastor Gluck, the Protestant supierintendcnt of the 
Marienburg di.strict, and married a Swedish dragoon called Johan. 
When the Swedes evacuated Marienburg, Martha became one of 
the prisoners of war of Marshal Sheremetev, who sold her to 
Prince Menshikov, at whose house, Peter the Great became her 
lover. After the birth of their first daughter Catherine, Martha 
was received into the Orthodox Church, when she was rechrisl- 
ened under the name of Catherine Alexeyevna, the tsareviih 
Alexius being her godfather. She received the title Gosudaruinya 
or sovereign (1710), and Peter, who had divorced the tsaritsa Eu- 
doxia, married her in 1711, Henceforth the new tsaritsa was her 
husband's insepiarable companion. She was with him during the 
campaign of the Pruth, and Peter always attributed the success¬ 
ful issue of that disastrous war to her courage and .sang-froid. 
She was with him, too, during his earlier Caspian campaigns. He 
was devoted to her, and she was able to act as a buffer between 
the tsar and his advisers in his frequent accesses of rage. 

By the ukaz of 1722 Catherine was proclaimed Peter’s suc¬ 
cessor, to the exclusion of the grand-duke Peter, the only son 
of the tsarevich Alexius, and on May 7, 1724, was solemnly 
crowned empress-consort in the Uspensky cathedral at Moscow, 
on which occasion she wore a crown studded with no fewer than 
2,564 precious stones, surmounted by a ruby, as large as a 
pigeon’s egg, supporting a cross of brilliants. Within a few months 
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of her coronation a dangerously familiar flirtation with her gen¬ 
tleman of the chamber. William Mens, caused some scandal. 
Mens was decapitated and hi.s severed head, pre.served in spirits, 
was placed in the apartments of the empress, but she attended 
Peter during his last illness, and clo.sed his eyes when he died 
(J.'in, 28, 1725). She was at once raised to the throne, by the 
parly of Prince Men.shikov and Count Tolstoy with the support 
of the Guards. 

The great administrative innovation of Catherine's reign was 
the establishment of the Yerkhovny Tainy Sovyet, or supreme 
privy council. The executive power was thus concentrated in the 
hands of a few persons, mainly of the party of Reform of 

Feb. 20, 1720). The foreign policy of Catherine 1 . was princi¬ 
pally directed by the astute Andrei Ostermann. Rus.sia now found 
herself opposed to England, chiefly because Catherine protected 
Charles Frederick, duke of Holstein, and George J. found that 
the Schleswig-Holstein question might be reopened to the detri¬ 
ment of his Hanoverian possessions. In the spring of 1726, an 
Engli.sli squadron was sent to the Baltic and cast anchor before 
Reval. The empress protested, and the fleet was withdrawn, but 
on Aug. 6 Catherine acceded to the anti-English Austro-Spanish 
league. Catherine died on May 16, 1727. Though quite illit¬ 
erate, she was an uncommonly shrewd, sensible and good-tempered 
woman. Her personal extravagance was a byword. 

See the authorities referred to s.v. Peter I. 

CATHERINE II. ( 1720-1706). empress of Russia, known 
as Catherine the Great, was the daughter of Chri.slian Augus¬ 
tus, prince of Anhalt-Zerbst, and his wife, Johanna Elizabeth of 
Hoistcin-Gottorp. She w'as born at Stettin on May 2, 1729. Her 
baptismal name was Sophia Augusta Frederica. In 1744 she was 
taken to Russia, to be arimnced to the grand-duke Peter (after¬ 
wards Peter 111 .), the nephew of the empress Elizabeth, and her 
recognized heir. Frederick the Great favoured the alliance, his 
object being to strengthen the friendship between Prussia and 
Ru.s.sia, to weaken the influence of Austria and to ruin the chan¬ 
cellor Bestuzhev, who was a known jiartisan of the Austrian alli¬ 
ance. The diplomatic intrigue failed, but Elizabeth took a strong 
liking to Sophia, and the marriage was finally derided on. On 
June 28, 1744, she was received into the Orthodox Church at 
Moscow, and wa.s renamed Catherine Alexeyevna. On the 2c;l,h 
she was formally betrothed, and was married on Aug. 21, 1745 at 
St. Petersburg. Her married life was wretched. Peter was sub¬ 
normal in physique and in mind, and his wife despised him. She 
was a clever and ambitious girl, and wa.s determined that nothing 
should stand in the way of her ambitions. She accepted the con¬ 
ditions of her marriage because it was the means to power. Dur¬ 
ing the 17 years of her life as grand-duchess .she matured her 
mind and avoided a breach with lilizabeth. For ten year.s the 
marriage was barren, and the only reason for supposing that 
the future tsar Paul, who was born on Oct. 2, 1754, was the 
son of Peter, is the strong similarity of their characters. Cath¬ 
erine had many lovers. The scandalous chronicle of her life was 
the commonplace of all Europe. Her most trusted agents while 
.she was still grand-duchess, and her chief minislers when she be¬ 
came empress, were also her lovers. 

The Empre.ss Elizabeth died on Jan. 5, 1762. The grand-duke 
succeeded without op))osilion as Peter lil. He committed every 
possible folly, grovelled before Frederick the Great, insulted the 
Church, and threatened to divorce Catherine. She refrained from 
open opposition and acted with the political prudence which she 
had shown as grand-duchess. In July Peter foolishly retired with 
his Holsteiners to Oranienbaum, leaving his wife at St. Petersburg. 
On the 13th and 14th of that month, a “pronunciamiento” of the 
regiments of the guard removed him from the throne and made 
Catherine empress. She is.sued a manifesto in which she claimed 
to stand for the defence of Orthodoxy, and the glory of Russia. 
The guards were manipulated by the four Orlov brothers. The 
eldest, Gregory, was her recognized chief lover, and he was asso¬ 
ciated with his brother Alexis in the office of favourite. But the 
hatred felt for Peter III. was spontaneous, and Catherine had no 
need to do more than let it be known that she was prepared to 
profit by her husband’s downfall. Peter was sent to a country 
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house at Ropcha, where he died on July 17 in the course of a 
scuftle durinj? dinner, ilis custodian, Alexis Orlov, said he could 
not remember what happened. Catherine in a second manifesto 
said she had accepted the throne for the good of the country and 
remarked that autocracy wa.s a danger if the ruler lacked the 
rvqubitc qualities. 

Catherine the Great ruled Russia for 34 years. Although bom 
a German princess she identified hersedf completely with the 
Russian peoj)le. She wa.s in the truest sen.se the succe.ssor of Peter 
the (ireat. Her private life was the object of unceasing curio.sity 
and interest among her contemporaries, and a mass of literature 
has grown up around the subject of her lovers and her relations 
with them. Catherine was never dominated by her lovers who 
were the instruments of her policy; it was she who governed 
Ru.s.sia, not her favourites. Her main interests were intellectual 
and political, and her love affairs subsidiary. She was the di.sciple 
and friend of the Kncydojiaerlists, e.si)ecially of V^)ltaire, the read¬ 
ing of whose works had first awakened her mind. She corre¬ 
sponded with him, with D’Alemliert, and, more voluminously, with 
F. M. Grimm, who spent nearly a year at her court in 1777-78. 
(irimm reports that her conversation was even more brilliant than 
her letters. CalheriiK; also corres[)oruled at intervals with Fred¬ 
erick the Great and with Josiph 11 . Her letters are graceful and 
witty, and they show real {)olitical and di])lomalic insight. She 
was determined to make Russian society as cultivated as the soci- 
(ty of Paris and Herlin. At court she insisted on a high standard 
of decorum and of manners, .she encouraged the nobles to travel, 
and fostered the love of French culture. She herself employed 
Grimm and others to collect works of art and unticiuities for her, 
and practised sculfiture and (lainting herself. She had a passion 
for reading, made a digest of Blackstone’s Cornnicntarirs and 
found Huffon’s Ifistoirc nuturcUc light reading. Her enthusiasm 
for Russian history led her to bc.'gin to write a history of Russia 
from the earliest lirne.s, and .she cornjjleted a play, having for its 
hero the legendary Oleg, which she said was an imitation of 
Shakespeare. Her comedies, proverbs, and tales are very numer¬ 
ous, To find time for all her activities she rose at five, made her 
own fire, and would sometimes work 15 hours a day. She seemed 
to have worked in bouts, taking long sfiells of work w'ith intervals 
of relaxation. The* new culture which she sought to impose on her 
court wa.s not cmlirely sujH'rfu ial. She herself was kind and rea¬ 
sonable to her servants. She was not revengeful, and when she 
usurped the throne showed no hostility to her hu.sband’s advisers; 
nevertheless she had a fund of hardness, and .showed little kind¬ 
ness to her son Paul. 

Since Catherine was a disci])le of the Encyclopaedists it was 
natural that .she should start out with the definite intention of 
carrying out domestic reform in Russia, though by methods of 
the benevolent dc'spotisin fashionable in Europe in the jieriod 
liefore the French Revolution shook the* fabric of society. In 
fact .she, a foreigner and usurper, had to depend for support on 
the nobility, whose privileges she vastly increased by relic'ving 
thorn of the duty of military service and giving them new powers 
over their .serfs. She also increa.sed their numbers by grants of 
Crown lands. Serfdom wa.s not mitigated, but vastly increa.scd 
under her rule. The terrible condition of the pea.sants led to one 
revolt.aftcT another in favour of one of the numerous pretenders, 
which culminated in the widesjiread rising on the Volga, the 
jacquerie It'd by Pugachi'V (1773-75). French culture among the 
landowners did not lead to any improvement in the handling of 
the peasants. This slate of affairs was in startling contra.st with 
the humanitarian tone of the Instructions which Catherine drew 
uji for the grand commission which she summoned in Dec. 1766 
to Moscow to advise on internal reform. The Instructions, based 
principally on the works of Montesquieu and Beccaria, were so 
radical (hat their circulation in France was forbidden. Very little 
came of the iS months’ work of the grand commission, except in 
the development of the organization of local government. With 
the outbreak of the French Revolution Catherine, like other Euro¬ 
pean sovereigns, fell back on methods of repression. Radishchev, 
who wrote in his Journey from St. Petersbmg to Moscow (1790) 
a truthful account of the condition of the peasants, was banished 


to Siberia, though the sentiments expressed were only those of 
Catherine’s own Instructions of 1766. Catherine had some able 
assistants in her domestic administration, notably Sivers. 

The foreign policy of her reign aimed at the expansion of 
Russia, and from that point of view was brilliantly successful. 
Catherine knew the limits to which she could safely go in the 
“russification” of frontier districts, and showed a certain liberality 
to the populations which she incorporated. She conducted her 
own foreign policy, and the galaxy of excellent soldiers and diplo¬ 
mats which .she feathered round her carried out her instructions 
implicitly. She had the gift of discovering ability, and kept in the 
closest touch with all her servants. Among her generals were 
Alc.xander Galitsin, Rumyantsev, Peter Panin, Suvorov, and Po¬ 
temkin. Suvorov was one of the greatest of Russian generals, but 
he never enjoyed quite the confidence she gave to Potemkin, whose 
military abilities were mediocre, but who was first her lover and 
then her close friend and correspondent. Her chief advisers and 
as.sistants in foreign business were Nikita Panin, Bezborodko, 
Repnin, Dmitri Galitsin and V’orontsoff. The story of the two 
shameless partitions of Poland and of the wars with Turkey 
which gave Ru.ssia the Crimea and free access to the Black sea 
for the products of the Ukraine is told under Russia: History. 

It is sullicient to say here that the extension of Russian territory 
during her reign to the Niemen and the Dniester on the west, and 
to the Black sea on the .south must be placed primarily to the 
account of Catherine's diplomacy and direction, well served as 
she was by her generals and her ministers. 

She died on Nov, 10, 1796, of apoplexy. 

The original sources for the history of her policy and her rharat ter 
arc to be found in the puhlication.s of tlie Imperial Rus,sian Historical 
Society, vols. i.-eix. (St. Petersburg), begun in 1867; her private and 
official correspondence will be found in vols. i., ii., iv., v., vi., vii., viii., 
lx., X., xiii., xiv., xv., xvii., xx., .\xiii., xxxii., xxxiii., xxxvi., xlii., xliii., 
xlvii. xlviii., Ii., Ivii., Ixvii., Ixviii., Ixxxvii., xcvii., xcviii., evii., cxv., 
cxviii. The Memoircs de rimprratricr Catherine II., errits par ellr- 
nteme (London 1850), with pref. by Alex. Herzen, bring her life u|) to 
the end of 1750, but were not begun until 17S0. They must bo used 
with caution, e.specially as regards her husband Peter IH. See also A. 
Briickner, “Katharina die Zweite,” in AUf’emeine (S esc hie hie in F.inzel- 
dnrstellun^en (Berlin 188.3) J D. Hoetz.sch, “Catherine 11 .,” in Camh. 
Mod. Hist. vol. vi., where a bibliograjjhy will be found. A complete 
bibliography was prepared by B. von Bilbassoff, Katharina II., Kais- 
erin von Rnsstand in Vrteile dcr Weltliteraiur (Berlin, 1897). .S>c also 
Princesse I.ucien Murat, La vie arnoureuse de la f^randc Catherine 
(1927) ; Memoircs, ti-s, by Katherine Anthony (1927) ; Correspondence 
with Sir Charles Hanhury-WUliams, lal. and trans. by the Earl of 
Ilciiester and Mrs. Langford-Brooke (1928). 

CATHERINE DE MEDICI (1519-1589), queen of France, 
was born in Florence in 1519. She was a daughter of Lorenzo II, 

:le Medici and a French princess, Madeleine cle la Tour d’Au- 
vergne. Having lost both her parents at an carl)’^ age, Catherine 
w’as .sent to a convent to be educated; and .she was only 14 when 
.she was married (1533) at Marseilles to the duke of Orleans, 
afterwards Henry II. It was her uncle. Pope Clement VII., who 
arranged the marriage with King Francis I., Henry’s father, who 
wa.s glad to strengthen his influence in the Italian peninsula. For 
ten years after her marriage she had no children. In consequence, 
a divorce began to be talked of at court. But Catherine had the 
happiness of bringing her husband grandchildren ere he died. Dur¬ 
ing his reign (1547-59), Catherine lived a quiet and passive but 
observant life. Henry being completely under the influence of his 
mistress, Diane de Poitiers, she had little authority. In 1552, 
when the king left the kingdom for the campaign of Metz, she 
w^as nominated regent, but with very limited powers. This con¬ 
tinued even after the accession of her son Francis II. Francis was 
under the spell of Mary Stuart, and she, little disposed to meddle 
with politics on her own account, was managed by her uncles, the 
cardinal of Lorraine and the duke of Guise. The queen-mother, 
however, soon grew weary of the domination of the Guises, and 
entered upon a course of secret opposition. On April i, 1560, she 
placed in the chancellorship Michel de FHopital {q.v.), who advo¬ 
cated the policy of conciliation. 

On the death of Francis (Dec. 5, 1560), Catherine became re¬ 
gent during the minority of her second son, Charles IX. She was 
then 41 years old, but, although she was the mother of nine chil¬ 
dren, she was still very vigorous and active. She retained her in- 



CATHERINE OF ARAGON 


fluence for more than 20 years in the troubled period of the wars 
of religion. At first she listened to the moderate counsels of 
THopital in so far as to avoid siding definitely with either party. 
Like so many of the Italians of that time she looked upon states¬ 
manship as a career in which finesse, lying and assassination were 
the most effective weapons. By habit a Catholic, hut above all 
things fond of power, she was determined to prevent the Protest¬ 
ants from getting the upper hand, yet resolved not to allow them 
to be utterly crushed, in order to use them as a counterpoise to 
the Guises. This trimming policy met with little success; rage 
and suspicion so possessed men's minds that she could no longer 
control the opposing parties, and one civil war followed another 
to the end of her life. 

In 1567, after the “Enterprise of Meaux,” .she dismissed I'Hopi- 
tal and joined the Catholic Party. But, having failed to crush the 
Prote.stant rebellion by arms, she resumed in 1570 the policy of 
peace and negotiation. She conceived the project of marrying 
her favourite son, the duke of Anjou, to Queen Elizabeth of Eng¬ 
land, and her daughter Margaret to Henry of Navarre. To this 
end she became reconciled with the Protestants, and allowed 
Coligny to return to court and to re-enter the council. Of this 
step she cjuickly rei)ented. Charles IX. conceived a great affection 
for the admiral and showed signs of taking up an irulepcndent at¬ 
titude. Catherine, thinking her influence menaced, sought to 
regain it, first by the. murder of Coligny, and, when that had failed, 
by the massacre of St. Bartholomew (q.v.). The chief responsi¬ 
bility for this crime, therefore, rests with Catherine; unlike the 
populace, she had not even the excuse of fanatici.sm. After the 
death of Charles in 1574, and the succession of Anjou under the 
name of Henry HI., Catherine pursued her old policy of com¬ 
promise and concessions; but as her influence is lost in that of her 
son. it is unnecessary to dwell upon it. She died on Jan. 5, 1589, a 
short time before the a.ssassination of Henry, and the consequent 
e.xtincti.on of the House of Valois. 

In her taste for art and her love of magnificence and luxury, 
Catherine was a true Medici; in architecture e.s{>ecially she was 
well versed, and Philibert de TOrme relates that she di.scussed with 
him the plan and decoration of her jialace of the Tuileries. Cath¬ 
erine’s policj’ provoked a crowd of pamphlets, the most celebrated 
being the Discours merveillcux dc la vk, actions et deportemens 
de la rcinc Catherine de Medkis, in w’hich Henri Estienne un¬ 
doubtedly collaborated. 

See Lettres de Catherine de Medicis, edited by Hector dc la Ferriire 
(1880-IQ05), in the Collection de documents inhiiis sur Vhistoire de 
France; A. von Reumont, Die Ju^end Caterinas de Medici (1854; 
French trans. A. Haschel, 1866) ; H. Bouchot, Catherine de Medicis 
(i8c)9l. For a more complete bibliography see Ernest Lavisse, Hisloin 
de France (vol. v., by II. l^cmonnier. and vol. vi. by J. II. Mariejol, 
iyo4-05). See also the books of E. Sichcl, Catherine de Medici and the 
French Reformation (lyo.O and The Later Years of Catherine 
de Medici (lyoS); J. H. Mariejol, Catherine de Medicis (1920); L. 
Romier, l.e Royaume de Catherine de Medicis, etc. (1921); P. Van 
Dyke, Catherine dc Medicis (1923). 

CATHERINE OF ARAGON (1485-1536), queen of 
Henry VHI. of England, daughter of Ferdinand and Isabella of 
Spain, was born on Dec. 15, 1485. She left Spain in 1501 to 
marry Arthur, prince of Wales, eldest son of King Henry VII., 
and landed at Plymouth on Oct. 2. The wedding took place on 
Nov. 14 in London, and soon afterwards Catherine accompanied 
her husband to Wale.s, where, in his i6th year, the prince died on 
April 2, 1502. On June 25, 1503, she wa.s formally betrothed to 
the king’s second son, Henry, now prince of Wales, and a papal 
dispensation for the alliance was obtained. The marriage, how¬ 
ever, did not take place during the lifetime of Henry VII. Fer¬ 
dinand endeavoured to cheat (he English king of the marriage 
portion agreed upon, and Henry made use of the presence of the 
unmarried princess in England to extort new conditions, and es¬ 
pecially to urge the marriage of his daughter Mary to the arch¬ 
duke Charles, grandson of Ferdinand, and afterwards Charles V. 
Catherine was thus from the first the unhappy victim of state 
politics. Writing to Ferdinand on March 9, 1509, she describes 
the state of poverty to which she was reduced, and declares the 
king’s unkindness impossible to be borne any longer. 

Henry VIII. married her on June ii, 1509. At first he showed 
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himself an affectionate husband, and the alliance with Ferdinand 
was maintained against France. During Henry’s invasion of 
France in 1513 she was made regent; she made the preparations 
for the Scotti.sh expedition, and was riding north to put herself 
at the head of the troops when the victory of Flodden Field ended 
the camiiaign. After Henry's return next year there was a breach 
with Ferdinand, and the king angrily reproached his wife; but ,she 
took occasion in 1520, during the visit of her nephew Charles V. 
to England, (o urge the policy of gaining his alliance rather than 
(hat of France. Immediately on his departure, on May 31, 
1520, she accompanied (he king to France, on the visit to Francis 
I., when the sovereigns met at the Field of the Cloth of Gold; 
but in 1522 war was declared against France and the emperor 
again welcomed to England. She is represented by Shakespeare 
as pleading in 1521 for the unfortunate duke of Buckingham. 
Between Jan. 1510 and Nov. 1518 Catherine gave birth to six 
children (including Iw'o princes'), who were all stillborn or died in 
infancy except Mary, born in 1516, and opinion ascribed this 
series of disasters to the curse on incestuous unions. To avoid a 
fresh dispute coiuerning the succession, and the revival of the 
civil war, a male heir to the throne was a i)rcssing necessity. The 
question of the possible dissolution of the marriage occupied 
Henry's mind. It was doubtful whether the pojx* had the power 
to legalize his marriage with Catherine, his brother's betrothed, and 
the case for the desired divorce was therefore more hopeful. 

Rumours, probably then unfounded, of an intended divorce had 
been heard abroad as early as 1524. But the creation in 1525 of 
the king’s illegitimate .son Henr>\ as duke of Richmond—the title 
borne by his grandfather Henry VII.—and the precedence granted 
to him over all the jx^ers as well as the prince.ss Mary, together 
with (he s|;x*cial honour paid at (his time by the king to his own 
half-sister Mary, were the first real indication.s of (he king’s 
thoughts. In 1526, and perhaps earlier, Wolscy had been making 
tentative inquiries at Rome on the subject. In May 1527 a col¬ 
lusive and secret suit was begun before the cardinal, who, as 
legale, summoned (he king to defend himself from the charge of 
cohabitation with his brother’s wife; but these proceedings were 
dropiM'd. On June 22 Henry informed Catherine that they had 
been living in mortal sin and must separate. During Wolsey’s 
absence in July at Paris, where he had been commis.sioned to 
discuss vaguely the divorce and Henry’s marriage with Renee, 
daughter of Louis XII., Anne Boleyn (q.v.) is first heard of in 
connection with the king, his affection for her having, however, 
begun probably as early as 1523, and the cardinal on his return 
found her openly installed at the court. In October 1528 the 
pope i.ssued a commission to Cardinal Campeggio and Wolsey to 
try the cause in England, and bound himself not to revoke the 
case to Rome, confirming his promise by a secret decretal com¬ 
mission which, however, was destroyed by Campeggio. But the 
trial was a sham. Campeggio was forbidden to pronounce sen¬ 
tence without further reference to Rome, and was instructed to 
create delays, the pope assuring Charles V. at the same lime that 
the case should be ultimately revoked to Rome. 

The object of all parties was now to persuade Catherine to 
enter a nunnery and thu.s relieve them of further embarrassment. 
While Henry’s envoys were encouraged at Rome in believing that 
he might then make another marriage, Henry himself gave Cath¬ 
erine assurances that no other union would be contemplated in 
her lifetime. But Catherine with courage and dignity held fast to 
her rights, demanded a pro[X'r trial, anti appealed not only to the 
bull of dispensation, the validity of which was said to be vitiated 
by certain irregularities, but to a brief granted for the alliance by 
Pope Julius II. Henry declared the latter to be a forgery, and 
endeavoured unsuccessfully to procure a declaration of its falsity 
from the pope. The court of the legates accordingly opened on 
May 31, 1529, the queen appearing before it on June 18 for the 
purpose of denying its jurisdiction. Dn the 21st both Henry and 
Catherine presented themselves before the tribunal, when the 
queen threw herself at Henry’s feet and appealed for the last time 
to his sense of honour, recalling her own virtue and helplessness. 
Henry replied with kindness, showing that her wish for the 
revocation of the cause to Rome was unreasonable in view of the 
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paramount influence then exercised by Charles V. on the pope. 
Catherine nevertheless persisted in makinj? appeal to Rome, and 
then withdrew. After her departure Henry, according to Caven¬ 
dish, VVol.sey'6 biographer, praised her virtues to the court. “She 
is, my lords, as true, as obedient, as conformable a wife as I could 
in my phantasy wish or desire. She hath all the virtues and qual¬ 
ities that ought to be in a woman of her dignity or in any other 
of ba.ser estate,” On her refusal to return, her plea was over¬ 
ruled and .she was adjudged contumaciou.s, while the sittings of the 
court continued in her absence. Subsequently the legates paid 
her a private visit of advice, but were unable to move her from 
her re.solution. Finally, however, in July 15ay, the case was, ac¬ 
cording to her wish, and as the result of the treaty of Barcelona 
and the pope’s complete surrender to Charle.s V., revoked by the 
pope to Rome: a momentous act, which decided Henry’s future 
attitude, and occa.sioned the downfall of the whole papal authority 
in England. On March 7, 1530 Pope Clement issued a brief for¬ 
bidding Henry to make a second marriage, and ordering the resti¬ 
tution of Catherine to her rights till the cause was determined; 
while at the same time he professed to the French ambas.sador, 
the bishop of Tarbes, his pleasure should the marriage with Anne 
Bolcyn have l>een already made, if only it were not by his author¬ 
ity (Cal, of State Papers, For. and Dom. iv., 6290). The same 
year Ffcnry obtained opinions favourable to the divorce from the 
English, French and most of the Italian universities, but unfavour¬ 
able answers from Germany, while a large number of Fmglish peers 
and ecclesiastics, including Wolsey and Archbishop Warham, 
joined in a memorial to the pope in support of Henry’s cause. 

Meanwhile, Catherine was still treated by Henry as his queen. 
On May 31, 1531 she was visited by 30 privy councillors, who 
urged (he trial of the case in England, but they met only with a 
firm refu.sal. On July 14 Henry left his wife at Windsor, remov¬ 
ing himself to Woodstock, and never saw her again. In August 
she was ordered to reside at the Moor in Hertfordshire, and at 
the same time separated from the princess Mary, who was taken 
to Richmond. In October she again received a deputation of privy 
councillors, and again refased to withdraw the ca.se from Rome. 
In 1532 she sent the king a gold cup a.s a new year’s gift, which 
the latter returned, and she was forbidden (0 hold any communica¬ 
tion with him. Her cause found champions and sympathizers 
among the people, among the court preachers, and in the House 
of Commons, while Bishop Fisher had openly taken her part in the 
legatine trial. Subsequently Catherine wa.s removed to Bishops 
Hatfield, while Henry and Anne Bolcyn visited Francis I. Their 
marriage, anticipating any sentence of the nullity of the union 
with Catherine, took place after their return about Jan. 25, 1533. 
On May to Archbishop Cranmer, opened his court, and declared 
on the 23rd the nullity of Catherine’s marriage and the validity of 
Anne’s. On Aug. 10 the king caused proclamation to be made for¬ 
bidding her the style of queen; but Catherine refused to yield the 
title for that of princess-dowager. Not long afterwards she was 
removed to Buckden in Huntingdonshire. Here her household 
was consideralily reduced, and she found herself hemmed in by 
spies, and in fact a prisoner, A project for removing Catherine 
from Buckflcn to Somersham, in the isle of Ely, with a still nar¬ 
rower maintenance, was prevented by her resistance. The attempt 
in November to incriminate the queen in connection with Elizabeth 
Barton failed. 

She passed her life now in religious devotions. On March 23, 
1534 the pope pronounced her marriage valid, but by this time 
England had thrown off the papal jurisdiction, the parliament had 
transferred Catherine’s jointure to Anne Bolcyn, and the decree 
had no effect on Catherine’s fortunes. She refused to swear to the 
new act of succession, which declared her marriage null and Anne’s 
infant the heir to the throne, and soon afterwards she was re¬ 
moved to Kimbolton, where she was well treated. On May 21 she 
was visited by the archbishop of York and Tunstall, bishop of 
Durham, who vainly threatened her with death if .she persisted in 
her refusal. She was kept in strict seclusion, separated from Mary 
and from all outside communications, and in Dec. 1535 her health 
gave way. .She died on Jan. 8, 1536, not without suspicions of 
poison, which, however, may be dismissed. She was buried by the 


king’s order in Peterborough cathedral. Before her death she 
dictated a last letter to Henry, according to Polydore Vergil, ex¬ 
pressing her forgiveness, begging his good offices for Mary, and 
concluding with the astounding assurance—“I vow that mine eyes 
desire you above all things,” The king himself affected no sorrow 
at her death, and thanked God there was now no fear of war, 

Catherine is described as “rather ugly than otherwise; of low 
stature and rather stout; very good and very religious; speaks 
Spanish, French, Flemish, English; more beloved by the islanders 
than any queen that has ever reigned.” She was a woman of con¬ 
siderable education and culture, her scholarship and knowledge of 
(he Bible being noted by Erasmus, who dedicated to her his book 
on Christian Matrimony in 1526. She endured her bitter and un¬ 
deserved misfortunes with extraordinary courage and resolution, 
and at the same time with great womanly forbearance, of which a 
striking instance was the compassion shown by her for the fallen 
Wolsey, 

Bibliography. — See the article in Diet, oj Nat. Biog. by J. Gairdncr, 
and those on Henry VIII. and Wolsey, where the case is summed 
up very adversely to Henry and J. A, Froude, 7 'he Divorce of 
Catherine of Aragon (1891) where it is regarded from the contrary 
aspect; Cambridge Modern History, vol. ii. (1903); A. F. Pollard, 
Henry VIU. (1905); M. Hume, The Wives of Henry VIII. (1905). 

CATHERINE OF BRAGANZA (1638-1705), queen con- 
•sort of Charle.s II. of England, daughter of John IV. of Portugal 
by Louisa dc Gu.sman, daughter of the duke of Medina Sidonia, 
was bom at Villa Viqosa on Nov. 25, 1638. She was a useful 
medium for contracting an alliance with England, and negotia¬ 
tions for a marriage, begun during the reign of Charles I., were 
renewed immediately after the Restoration. On June 23, 1661, 
in spite of Spanish opposition, the marriage contract was signed, 
by which England secured Tangier and Bombay, certain trading 
privileges, religious and commercial freedom in Portugal, and 
(wo million Portuguese crowns (about £300,000), in return for 
military and naval support to be given to Portugal against Spain, 
and liberty of worship for Catherine; in May 1662 she reached 
England, and the marriage took place in London. Catherine had 
little iicrsonal charm, and Charles’s preoccupation with his mis¬ 
tresses soon led her to withdraw from his society; her intention of 
returning to Portugal was thwarted by the dismissal of her Portu- 
gue.se retinue, and she was forced to pass a life of neglect and re¬ 
tirement in the midst of the debaucheries of the court. As the 
prospect of her bearing children diminished, schemes were set on 
foot to procure a divorce on various pretexts. As a Roman 
Catholic Catherine was attacked by the inventors of the Popish 
Plot; in 1678 the murder of Sir Edmund Berry Godfrey was as¬ 
cribed to her servants, and Titus Oates accused her of a design 
to poison the king. On Nov. 28 Oates brought a charge of high 
treason against her, the Commons passed an address for her re¬ 
moval from Whitehall and it was only the king’s protection that 
saved her from having to stand her trial in June 1679, On Nov. 
17 in the House of Lords, Shaftesbury moved for a divorce, so 
(hat Charles might marry a Protestant, but the bill was opposed 
by the king. After the Oxford parliament Charles’s influence re¬ 
vived, and the queen’s position was no more assailed. 

During Charles’s last illness in 1685 Catherine did much to 
assist his reconciliation with the Catholic Church, and she ex¬ 
hibited great grief at his death. She afterwards resided at Somer¬ 
set House and at Hammersmith, where she had privately founded 
a convent. She interceded with great generosity, but ineffectually, 
for Monmouth the same year. On June 10, 1688, she was present 
at the birth of the prince of Wales and gave evidence before the 
council in favour of the genuineness of the child. She maintained 
at first good terms with William and Mary; but the practice of 
her religion aroused jealousies, while her establishment at Somer¬ 
set House was said to be the heme of cabals against the Govern¬ 
ment; and in 1691 she settled for a short time at Euston. She left 
England finally in March 1692 and arrived at Lisbon in Jan. 
1693. She took her residence at the palace of Bemposta, built by 
herself, near Lisbon. In 1703 she supported the Methuen Treaty, 
which cemented still further the alliance between Portugal and 
England, and in 1704 she was appointed regent of Portugal during 
the illness of her brother, King Pedro II., her Administration 
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being distinguished by several successes gained over the Spaniards. 
She died on Dec. 31, 1705, bequeathing her great wealth, the 
result of long hoarding, after the payment of divers charitable 
legacies, to King Pedro; and was buried with great ceremony and 
splendour at Belem. 

See L. C. Davidson, Catherine of Braganza (1908). 
CATHERINE OF VALOIS (1401-1437), queen of Henry 
V. of England, daughter of Charles VI. of France by Isabel of 
Bavaria, was bom in Paris on Oct. 27, 1401, and was educated 
in a convent at Poissy. After negotiations for a marriage between 
Henry, prince of Wales, afterwards Henry V., and each of her 
two elder sisters, had broken dov^n, Henry IV. propo.sed that his 
son should marry Catherine in 1413, and Henry V. renewed this 
proposal when he became king in March of the same year, de¬ 
manding at the same time a large dowry and the restoration of 
Normandy, and other territories in France. War broke out. on 
the rejection of these demands, but finally, after the treaty of 
Troyes, Henry and Catherine were betrothed on May .^i, 1420. 
and married at Troyes, June 2, 1420. Catherine was crowned in 
Westminster Abbey on Feb. 23, 1421, and gave birth to a son. 
afterwards Henry VI., in the following December. In May 1422 
she joined Henry in France, and after his death in the follow¬ 
ing August, she returned to England. Her name began to be 
coupled, now with that of Owen Tudor, a Welsh squire, and 
when in 1428 Humphrey, duke of Gloucester, .secured the passing 
of an act to prevent her from marrying without the consent of 
the king and council, she seems already to have been married to 
Tudor. In 1436 Tudor was imprisoned and Catherine retired to 
Bermondsey Abbey, where she died on Jan. 3. 1437. By Tudor 
Catherine had three sons and a daughter; the eldest son, Edmund, 
created earl of Richmond in J452, was the father of Henry VH. 

See Agnes Strickland, Live.:^ of the Queens of England, vol. iii. 

(1877). 

CATHETUS, in architecture, the central circular form round 
which the volute or spiral of the Ionic or Composite order twists. 

CATHODE, the conductor by which an electric current 
leaves an electrolyte iq.v.) or a discharge tube. It is also called 
the "negative” electrode. (See also Anode; Electricity, Con¬ 
duction of: Liquids and CfCses; and Electrolysis.) 

CATHODE RAYS arc the streams of negatively charged 
particles leaving (he cathode in a discharge tube containing a gas 
at a low pressure (sec Electricity, Conduction of: Conduction 
in Gases). The cathode rays consist of electrons (see Electron L 
Cathode rays have many .applications, one of the chief being ihe 
excitation of X-rays by the impinging of swift electrons against a 
hard anticathode (sec also Coolidge Tube; X-Rays, Nature 
of; Spectroscopy, X-Ray). This bombardment, besides exciting 
X-rays, generates a considerable amount of heat and the anti- 
cathode can be used as a cathode ray furnace, for melting small 
quantities of metal, etc. Forms of apparatus making use of (he 
deflection of a beam of cathode rays by magnetic and electric 
fields are the cathode ray oscillograph, or cathode ray tube, which 
indicates the variation and values of an alternating current or 
voltage (see Instruments, Electrical), and the cathode ray 
manometer, in which a change of pressure is communicated to 
tourmaline crystals which become electrically charged {see Elec¬ 
tricity) and produce an electric field which is measured by a 
cathode rav oscillograph (see Ballistics), 

CATHOLIC, derived from a Greek word meaning "universal” 
and used by ecclesiastical writers since the 2nd century to dis¬ 
tinguish the Church at large from local communities or heretical 
and schismatic sects. A notable exposition of the meaning of 
the term, as it had developed during the first three centuries, was 
given by Cyril of Jerusalem (348); the Church is called catholic 
on the fourfold ground of its world-wide extension, its doctrinal 
completeness, its adaptation to the needs of men of every kind, 
and its moral and spiritual perfection (Catech., xviii., 23). The 
theory that what has been universally taught or practised is 
true was first fully developed by St. Augustine in his controversy 
wth the Donatists (393-420), but it received classic expression 
in a paragraph of St. Vincent of Lerin’s Commonitorium, ii., 6 
(434), from which the well-known formula, quod ubique, quod 


semper, quod ab omnibus creditum cst, is derived. St. Vincent 
maintained—curiously enough d propos of an extreme Augustin* 
ian theory of grace—that the true faith was that which the 
Church professed throughout the world in agreement with an¬ 
tiquity and the consensus of distinguished theological opinion in 
former generations (r/. op. cit., ii. 3, 6, xx.). Thus the term 
tended to acquire the sense of orthodox. 

Some confusion in the history of the term has been inevitable 
as various groups, which have been condemned by Rome as 
heretical or schismatic, have not renounced their claim to the 
note of catholicity, so that in the modern world not only the 
Roman Catholic Church but also the Eastern Orthodox Church, 
the Anglican Church, and a variety of national Churches and 
minor sects claim to be Catholic, if not the only true Catholic 
Church. From this point of view the meaning attached to the 
term •‘Catholic” and the claim to catholicity will be conditioned 
by the theory of the nature and constitution of the Church 
accepted, being rigid and exclusive or tolerant and comprehensive 
as that is rigid or tolerant. The earlier theologians pt the Anglican 
Church were primarily interested in proving the agreement of 
the Anglican theology with the teaching of tho ante-Nicene 
Fathers, but with the Oxford Movement a school of theologians 
arose who interpreted the Catholicism of the Church of England 
in a much wider sense. A product of this school was the so-called 
“Branch Theory” of the Church, which maintained that the 
Anglican, Roman, and Eastern Orthodox Churches were all 
branches of the one true Catholic Church, and that reunion could 
be achieved l\v conce.s.sions of these three divisions on contro¬ 
versial (piestions w^hich divided them without affecting their 
catholic character. But thi.s theory has been repeatedly con¬ 
demned by Roman theologians. It has also failed to recommend 
itself to the Eastern Orthodox Church. 

Bim.iocRAPHY.—J. H. Nrwm.in, Essays Critical and Historical (Essay 
X, “The Catholicity of the Anglican Church”); Ch. Gore, Catholicism 
and Roman Catholicism (1923); M. J. Congar, Divided Christendom 
(London, 1939). For further bibliographical data sec Christendom 
(Chicago, 1935 ” ). an ecumenical review published by the American 
Sections of the World Conference on Faith and Order. 

CATHOLIC APOSTOLIC CHURCH, THE, a religious 
community often called "Irvingites,” though neither actually 
founded nor anticipated by Edw.ird Irving (<7.7;.). Irving’s relation 
to this community was. according to its members, somewhat sim¬ 
ilar to that of John the Baptist to the early Christian Church, i.e. 
he was the forerunner and prophet of the coming dispensation, not 
the founder of a new sect; and indeed the only connection which 
Irving seems to have had with the cxi.sting organization of the 
Catholic Apostolic body was in "fostering spiritual persons who 
had been driven out of other congregations for the exercise of their 
spiritual gifts.” Shortly after Irving’s trial and deposition (1831), 
certain persons were, at some meetings held for prayer, designated 
as "called to be apostlc.s of the Lord” by certain others claiming 
prophetic gifts. In the year 1835, six months after Irving’s death, 
six others were similarly designated as "called” to complete the 
number of the "twelve,” who were then formally "separated,” by 
the pastors of the local congregations to which they belonged, to 
their higher office in the universal church on the 14th of July 1835. 
This separation i.s understood by the community not as "in any 
.sense being a schism or separation from the one Catholic Church, 
but a separation to a special work of blessing and intercession on 
behalf of it.” The "apostles” always held the .supreme authority, 
though, as their number dwindled, "coadjutors” were appointed to 
assist the survivors, and to exercise the functions of the "aposto- 
late.” The last “apostle” died on the 3rd of February 1901. 

For the service of the church a comprehensive book of liturgies 
and offices was provided by the "apostle.s.” It dates from 1842 
and is based on the Anglican, Roman and Greek liturgies. Lights, 
incense, yesimcnt.s, holy water, chrism, and other adjuncts of wor¬ 
ship are in constant use. The ceremonial in its completeness may 
be seen in the church in Gordon Square, London, and elsewhere. 
The community has always laid great stress on symbolism, and 
in the eucharist, while rejecting both transubstantiation and con- 
substantiation, holds strongly to a real (mystical) presence. It 
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stresses also I he “[)henomena ’ of Christian experience and deems 
miracle and mystery to he of the essence of a spirit-tilled church. 

Each congrenaiion is presided ovf'r hy its “anRcl” or bishop 
(who ranks as anKcl-pastor in the Universal Church); under him 
are four-and-twenly {)riest.s, and with these are the deacons, seven 
of wh<jm re/sOjIate the temporal affairs of the church—besides 
whom llierc; are also “suh-deatons, acolytes, singers and door¬ 
keepers." The priesthood is sup[)orted by tithes. 

.Sir J. C. Simfcson, art. “IrvinK and the Catholic Apostolic Church” 
in Ha.sliii«-s’ I'.m yrlopaniia oj Rrlif^ion and Ethics; and for further 
detail.s of doc trine.s, ritual, etc., R. N. Hosworth, Restoration of 
Apostles and Prophets, Readiny^s on the IJluri^y, The Chunk and 
Tahernnrle and The Purpose oj God in Creation and Redemption 
(6th id., 1888^ ; G. Miller, History and Doctrines oj Jrvingism (1878). 

CATHOLIC EMANCIPATION, the movement for the 
abolition of the penal laws against Catholics. (Sen Enca.ish His¬ 
tory; Ikkla.vd; Roma.n ('atholic Cni'kcii.) 

CATHOLIC UNIVERSITY OF AMERICA, THE, an 

institution of higher educatirin at Washington, D C., founded at 
the third [denary council of Baltimore in 1884. The constitutions 
<d the university were apiiroved by I'ope I.eo XIII, and the grad¬ 
uate school of sacred sciences was opened Nov. 13, i88(y A 
school of [)hilc).so[)hy and social sciences was inaugurated in i8cj 5, 
followed by the school of law (i8(;5) and the school of canon 
law’ (i(jJ3). A reorganization of the schools took place in 1930, 
when all courses in iduloso|)hy, letters and sciences, except tech¬ 
nological, were grouped under the graduate school of arts and 
sciences and the college of arts atid sciences. The technological 
courses were grouped under a schoed of engineering and architec¬ 
ture. Schools of .social work, nursing education and social .science 
were later added. In 1942 the university’s teaching staff num¬ 
bered 231. The enrolment was 2.027, of whom 1,029 were re¬ 
ligious students and 998 lay .students. 

CATILINE (Lucius Sf-kcius Catiun’a) (c. 108-62 u.c.), 
a member of an ancient but impoverished patrician family of 
Rome. He was a supj)orter of Sulla, and during the [iroscription 
he was con.spicuoiis for his greed and cruelty. He was guilty of 
at least one murder. In 77 he was a cjuaestor, in 68 praetor 
and in 67-66 governor of Africa. His impeachment for extor¬ 
tion having disqualified him as a candidate for the consul¬ 
ship, he formed a con.s[)iracy, behind which, in all prcdiability, 
were Crassu.s and Caesar. The new- consuls were to be murdered 
on Jan. i, but the plot—the execution of which was deferred till 
Feb. 5—-failed. Soon after, Catiline was acquitted through bribery 
in the trial for extortion. His scheme widened. The city was to 
be fired; those who o[)posed the revolution were to be slain; all 
debts were to be cancelled; there was to be a proscri[)tion of 
wealtliy citizens. Catiline intcndc’d to secure the consulship for 63 
with C. Antonins as colleague, but Cicero got first ])lacc, and 
Catiline was defeated. C. Antonius, in whom Catiline hoped to 
find a supporter, was won over by his colleague Cicero. Before 
the next comitia constdaria assembled, the orator had given .so 
impressive a warning of impending danger that Catiline was once 
more rejected ((>3). nruf the consuls were invested with ab.solute 
authority. Catiline now resolved upon o[)en war; jireparations 
were set on foot throughout Italy, especially in Fhruria, where re¬ 
volt was raised by C. Manlius (or Mallius ), one of .Sulla's veterans. 
A plan to murder Cicero in his own house on the morning of Nov. 

7 was frustrated. On the next day Cicero attacked Catiline so 
vigorously in the senate (in his fii-st Catilinarian oration) that he 
tied to his army in Fhruria. Next day Cicero awoke the terror of 
the [leojile by a second oration delivered in the forum, in conse¬ 
quence of which Catiline and Manlius were declared public ene¬ 
mies,and the consul .\ntonius was despatched W’ith an army against 
them. Meanwhile the consiiirators in the city tried to induce .some 
Ciullic envoys who ha[)pened to he in Rome to join them. The plot 
was betrayed to Cicero, at whose instigation documentar>' evi¬ 
dence was obtained, implicating Lentulus and others. They were 
arrested, proved guilty and on Dec. 5 put to death in the under¬ 
ground dungeon on the slope of the Capitol. This act w’as after¬ 
wards attacked as a violation of the constitution, on the ground 
that the senate had no power of life and death over a Roman 
citizen. In the iH'ginning of 6.; Catiline .saw’ his legions shut in 


between those of Metellus Celcr and C. Antonius. Near Pistoria 
he was completely defeated by Antonius, and himself fell in the 
battle. It must not be forgotten that our authorities for this con¬ 
spiracy were all members of the aristocratic party. Some of the 
incidents given as facts by Dio Cassius are absurdities; and Cicero 
paid more regard to the effect than to (he truthfulness of an 
accusation. We find him at one time seeking a political union with 
Catiline; at another, declaiming against him as a murderer and 
profligate. Lastly, though Sallust’s vivid narrative is consistent 
throughout, it is obvious that he cherished very bitter feelings 
against the democratic party. Nevertheless, we cannot regard 
Catiline as an honest enemy of (he oligarchy, or as a disinterested 
champion of the provincials. 

See E. S. Bcesley, Catiline, Clodius and Tiberius (1878); E. von 
Stern, Catilina und die Parteikampfe in Rom 66-6.1 (i88,D ; C. Thiau- 
court, Etude sur la conjuration de Catiline (1887); J. E. Blondel, 
Histoire Gonomique de la conjuration de Catiline (iHg.G ; Gaston 
Hoi.ssier, La Conjuration de Catiline (igo.s), and Cicero and his 
Friends (Eng. trans.) ; E. G. Hardy, “The Catilinarian Conspiracy— 
a re-stiidy of the Evidence,” Journal oj Roman Studies (1017); W. 
II. Ileitland. The Roman Repiddic. (1923); T. Rice Ilolrni's, The 
Roman Republic ch. IV., and part II. pp. 446-47^ (1Q23) ; Tyrrell 
and Purser's ed. of Cicero’s Letters (index vol. s.v. “Sergius Catilina”). 

CATINAT, NICHOLAS (1637-1712), marshal of France, 
was born on Sept, i, 1637, in I’aris, entered the Gardes Frangaises 
at an early age. and distinguished himself at the siege of Lille in 
1667. He served with great credit in the campaigns of 1676-78 
in Flanders, was employed against the Vauclois in 1686, and after 
taking part in the siege of Philip.sburg at the opening of the War 
of the League of Augsburg, he was appointed to command the 
French troo})s in the .south-eastern theatre of war. In 1690 he 
conquered Savoy, and in 1691 Nice; the battle of Staffarda, won 
by him over the duke of Savoy in 1690, and that of Marsaglia in 
1693. were among the greatest victories of the time. In 1691) 
Catinal forced (he duke to make an alliance with Fram e. He had 
in i 6<)3 been made a marshal of France. At the beginning of 
the War of the Spanish Succes.sion. Catinat was placed in charge 
of o])crations in Ilaly, but he was hampered by the orders of the 
court and the insulTicicm y of the forces for their ta.sk. He suffered 
a reverse at Carpi (1701) and was soon superseded hy Villeroi. 
to whom he acted as second-in-command during the campaign of 
Chiari. He died at St. Gratien on Feb. 25, 1712. 

CATION, a positively charged particle or ion which moves 
toward the negative electrode (cathode) during an electrolysis or 
an electrical discharge. The cation consists of a single atom or a 
group of atoms (radical) and bears a .specific number of unit posi¬ 
tive charges equal to its electrovalence. The silver ion (AgO and 
the ammonium ion (NH.;'^) arc both univalent cations while 
mercurous ion (Hg'T*) and cupric ion (Cu^’) arc bivalent cations. 
In .solution the ion is lusually in combination with a number of 
the .solvent molecules. (See also Elkutricity : Historical Intro¬ 
duction; Electricity, Conduction of: Conduction in Liquids; 
Electrochemistry.) (]. B. Ps.) 

CATKIN or AMENTUM, a pendulous spike of simple flow’- 
ers separated by bracts, found in many trees, as, for examjile, wil¬ 
low’ and poplar. (See Flower.) 

CATLETTSBURG, a residential city of north-eastern Ken¬ 
tucky, U.S.A., on the Ohio river, at the mouth of the Big Sandy, 
where Ohio, West Virginia and Kentucky meet; the county scat 
of Boyd county. It is on Federal highway 60 and the Chesiqwake 
and Ohio railway. The population in 1920 was 4,183 (95% na¬ 
tive white), and was 4.524 in 1940 by the federal census. Cal- 
lettsburg has Ashland Oil & Refining comiiany, Virginia Gasoline 
and Oil company and Carbide & Carbon Chemicals corporation, 
and is connected by bus with Ashland, Ky. and Huntington, W.Va. 

CATLIN, GEORGE (1796-1872), American ethnologist, 
was born at Wilkes-Barre (Pa.), in 1796. He was educated as a 
lawyer and practised in Philadelphia for tw'o years; but art was 
his favourite pursuit, and forsaking the law he established himself 
at New York as a portrait painter. In 1832, realizing that the 
American Indians w’ere dying out. he resolved to rescue their 
U-pes and customs from oblivion. With this object he spent many 
years among the Indians in North and South America. He lived 
with them, acquired their languages, and studied ver}’ thoroughly 
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their habits, customs and mode of life, making copious notes and 
many studies for paintings. In 1840 he came to Europe with his 
collection of paintings, most of which are now in the National 
museum, Washington, as the Catlin gallery; and in the following 
year he published the Manners, Customs and Condition of the 
North American Indians in two volumes, illustrated with 300 en¬ 
gravings. This was followed in 1844 by The North American 
Portfolio, containing :25 plates of hunting scenes and amusements 
in the Rocky mountains and the prairies of America, and in 1S48 
by Eight Years' Travels and Residence in Europe. In 1801 he 
published a curious little volume, in "manugraph,” entitled The 
Breath of Life, on the advantage of keej)ing one's mouth habitu¬ 
ally closed, especially during sleep; and in 1808 Last Rambles 
amongst the Indians of the Rocky Mountains and the Andes. He 
died in Jersey city (N.J.), on Dec. 187.’. 

Sec W. H. Minor, George Catlin with an annotated hibl. (lyoi) ; also 
My Life Among the Indians (cd. by N. G. Humphreys, igoy). 

CATO, DIONYSIUS, the supposed author of the Dionysii 
Catonis Disticha de Moribus ad Pilium. In the middle ages the 
author of the Disticha was suppo.sed to be Cato the elder, who 
wrote a Carmen de Moribus, but extracts from this in Aulus 
Gellius show that it was in prose. Nothing is really known of the 
author or date of the Disticha; it can only be as.signed to the 3rd 
or 4th century a.d. It is a small collection of moral apophthegms, 
monotheistic in character, not s[)ecially Christian. The book had 
a great reputation in the middle ages, and was translated into 
many languages; it is frequently referred to by Chaucer, and 
in 1483 a translation was issued from Caxton’s press at West¬ 
minster. 

Sec editions by F. Haulhal (i8oq), with full account of mss. and 
early editions, and G. Ncmcthy (iSq5), with critical notes; Eng. 
trans. by Chase (Madison, 1022); see also E. Zarncke, Der dentsche 
Cato (1852), a history of middle age German translations; J. Nehab, 
Der nllenglisc.hc Cato (1870) ; E. Hischoff, Prolegomena zum sogenonn- 
ten Dionysius Cato (iSq, 0 . in which the name is discu.sscd; E. Plc.s.d.s, 
Poesie latine (iqoo), 06,^; for mediaeval translations and editions sec 
Teuffel, Hist, of Roman Lit. S .jqS, 3. 

CATO, MARCUS PORCIUS (05-4I' c.c. ), Roman philos¬ 
opher, (ailed Uticensis. On the death of his parents he was brought 
up in the house of his uncle, M. Livius Drusus. 2\fter serving in 
the ranks against Spartacus (72 b.c.) he acted as military tribune 
(67) in Macedonia. On his return he became quaestor, and .showed 
so much 7 >eal and integrity in the management of the public 
accounts that he obtained a provincial appointment, in Asia, 
where he strengthened his reputation. He admired the di.scipline 
which Lucullus had enforced in his own eastern command, and 
supported his claims to a triumph, while he opposed the preten¬ 
sions of Tompey. As tribune in 62 he pro.secuted L. Licinius 
Murena, consul-elect, for bribery. Cato sup[)orted Cicero at the 
time of the conspiracy of Catiline and voted for the execution of 
the con.spirators, thus incurring the re.sentment of Julius Cae.sar, 
who did his utmost to .save them. 

Cato was now regarded as one of the leaders of the senatorial 
nobility. He vainly opjjosed Caesar’s candidature for the con¬ 
sulship in 50, and his attempt, in conjunctiem with Bibulus, to 
prexent the passing of Caesar’s agrarian law i)rovcd unsuccessful. 
Yet he was still an obstacle of sulTicient importance for the 
triumvirs to desire to get rid of him. At the instigation of Caesar 
he was sent with a mission to .settle the affairs of Cyprus (58;. 
On his return two years later he continued to struggle against 
(he combined powers of the triumvirs in the city, and became 
involved in scenes of violence and riot. He obtained the praetor- 
ship in 54, and endeavoured to suppress bribery, in which all 
parties were equally interested. He failed to attain the consul¬ 
ship, and had made up his mind to retire from public life when the 
civil war broke out in 49. He realized that the sole chance for the 
free state lay in supporting Pompey, whom he had formerly 
opposed. At the outset of the war he was entrusted with the 
defence of Sicily, but finding it impossible to hold the island he 
joined Pompey at Dyrrhachium. He was not present at the battle 
of Pharsalus, and after the battle, when Pomi)ey abandoned his 
party, Cato led a small remnant of their forces into Africa. After 
his famous march through the Libyan deserts, he shut himself up 
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in Utica, and even after the decisive defeat at Thapsus (46), in 
spite of the wishe.s of his followers, he determined to keep the 
gates closed till he had sent off his adherents by sea. When the last 
of the tran.sporls had left the port he cheerfully di.smissed his 
attendants, and soon afterwards stabbed himself. 

He had been reading, we are told, in his last moments Plato’s 
dialogue on the immortality of the soul, but his own philosophy 
had taught him to act upon a narrow sense of immediate duty 
without regard to the future. He conceived that he was placed in 
the world to play an active part, and when di.sabled from carrying 
out his principles, to retire gravely from it. He had lived for the 
free state, and it now seemed his duty to perish with it. In politics 
he xvas a typical doctrinaire, blind to the fact that his national 
ideal was an anachronism. The only composition by him which we 
pos.sess is a letter to Cicero {Ad. Fain. xv. 5). The school of the 
Stoics, which took a leading part in the history of Rome under the 
earlier emperors, looked to him as its saint and patron. Immedi¬ 
ately after his death Cato's character became the subject of dis¬ 
cussion; Cicero’s panegyric Cato was answered by Caesar in his 
Anticato. Brutus, dissatisfied w’ith Cicero’s work, produced an¬ 
other on (he same subject; in Lucan Cato is represented as a 
model of virtue and di.sinterestedness. 

See his Life by Plutardi; also C. W. Oman, Seven Roman States¬ 
men of the Later Republic, Cato , . . (1Q02) ; Mommsen, Hist, of 
Rome (Eng. trans.), i)k. v. ch. v.; Gaston Boissier, Cicero and his 
Friends (Eng. trans., 1897); esp. pp. 277 toll.; Wardc Fowler, Social 
Life at Rome (lyoq). 

CATO, MARCUS PORCIUS (23.4-149 n.c.), Roman 
statesman, surnamed ‘The Censor" or "The Elder,” was born 
at Tusculurn of an ancient plebeian family. He W'as bred to agri¬ 
culture, but, having attracted the notice of L. Valerius Flaccus, 
he was brought to Rome, and b(!came successively quaestor (204), 
aeclile (199), praetor (198), and consul (19';). During hi.s term 
of office he vainly opposed the repeal of the I,ex Appia, to restrict 
extravagance on the part of women. Meanwhile he served in 
Africa, and took part in the campaign of Zama (202). He held 
a command in Sardinia and again in Spain, which he subdued with 
great cruelty, thereby gaining a triumph ( i()4). In the year 191 
he acted as military tribune in (he war against Antiochus III. of 
Syria. If he was not personally engaged in the prosecution of the 
Scipios (Africanus and Asiatieus) for corruption, it was his spirit 
that animated the attack upon them. Cato's enmity dated from 
the African campaign when he quarrelled with Scipio for his lavish 
distribution of the spoil amongst the troops, and his general 
luxury and extravagance. 

Cato oppo.sfd (he spread of (he new Hellenic culture which 
threatened to destroy ancient Roman simplicity. His purpose was 
.shown most clearly in the di.sc.harge of the censorship; hence his 
title of "Censor.” He. revised with un.sparing severity the lists of 
senators and knights, ejecting the men whom he judged unworthy, 
either on moral grounds or from want of means. The expulsion 
of L. Quinctius E'lamininus for cruelty was an example of his rigid 
justice. His regulations against luxury were very stringent, and 
he supported the Lex Orchia (i8r) and Lex Voconia (169). He 
repaired the aqueducts, cleansed the sewers, prevented private 
person.s drawing off public water for their own use, ordered the 
demolition of hou.ses w'hich encroached on the public way, and 
built the first basilica in the forum near the curia. He raised the 
amount paid by the publican for the right of farming the taxes, 
and at the same time diminished the contract prices for the con¬ 
struction of public works. 

From the date of his censorship (184) to his death in 149, Cato 
held no public office, but continued to distinguish him.self in the 
senate as the persistent opponent of the new ideas. Like many 
others he was shocked at the licence of the Bacchanalian myster¬ 
ies; and he urged the dismissal of the philosophers (Carncades, 
Diogenes and Critolaus), who came as ambassadors from Athens, 
on account of the dangerous nature of their views. Almost his 
last public act was to urge his countrymen to the Third Punic 
War and the destruction of Carthage. In 157 he was one of the 
deputies sent to arbitrate between Carthage and Numidia and was 
so struck by Carthaginian prosperity that he was convinced that 
the security of Rome depended on the annihilation of Carthage, 
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From this time, in season and out of season, he kept repeating the 
cry: “Dclenda cst Carthago” (“Carthage must be destroyed”^. 

Cato regarded the family as the germ of the State, and proved 
himself a hard husband, a strict father, a severe and cruel master. 
There was little difference apx>arently, in the esteem in which he 
held his wife and his slaves; his pride alone induced him to take 
a warmer interest in his sons. The Romans respected this behav¬ 
iour as a traditional example of the old Roman manners (Livy 
xxxix. 40). 

Cato was the first Latin prose writer of any importance, and the 
first author of a history of Rome in Latin. His treatise on agri¬ 
culture (Dc Agriadtura or Dc Re Rmtica) is the only work by 
him that has been preserved. It contains a miscellaneous collec¬ 
tion of rules of good husbandry, conveying much curious in¬ 
formation on the domestic habits of the Romans of his age. His 
most important work Origines, in seven books, related the history 
of Rome from its earliest foundations to his own day. His 
speeches, of which 150 were collected, were chiefly directed 
against the young nobles of the day. He also wrote a set of 
maxims for the use of his son {Praccepta ad Filium) and some 
rules for everyday life in verse {Carmen dc Moribus). The col¬ 
lection of i)rovcrbs in hexameter verse, extant under the name 
of Cato, probably belongs to the 4th century a.d. {See Cato, 
Dio.nysu's.) 

hini.iocKAi uY.—There are lives of Cato by Corncliu.s Nepos, Plu¬ 
tarch and Aurelius Victor, and many particulars of his career and 
character are to be jrathered from Javy and Cicero. Sec also G. Kurlh 
Caton I'ancirn (llruKCs, 1S7:!) ; F. Marcucci Studio crilico sidle Opere 
di Cal one il Mufiniore (1Q02). The be.st edition of the De Agricultura 
is by II. Keil (1884-01), of the fragments of the Ori^ines by H. Peter 
(188,3) in Ilistorkorum Ronianorum Fragmcnta, of the fragments 
generally by H. Jordan (i860) ; see. also j. VVordsworfh Fraf^ments and 
Spedmens of Early Latin (1S74); Mommsen Hist, of Rome (Eng. 
trails.) bk, iii. ch. xi. and xiv.; Warde Eowler Social Life at kom<i 
(igofj). 

CATO, PUBLIUS VALERIUS, Roman poet and gram¬ 
marian, was born about 100 u.c. He was the leader of the “new” 
school of pioetry {poetac navi, as Cicero calls them). Its followers 
rejected I he national epic and drama in favour of the artificial 
mythological epics and elegies of the Alexandrian school. The 
great iniluenre of Cato is attested by the lines;— [ 

Cato grammaticus, Latina Siren , 

Qui solus logit ac. tacit poctas.^ 

Our information regarding his life is derived from Suetonius 
(De Granimalicu, 11 L He was a native of Cisalpine Gaul, and 
lost his property during the Sullan disturbances before he had 
attained his majority. He lived to a great age and during the 
latter piirt of his life was very poor. In addition to grammatical 
treatises, Cato wrote a number of poems, the best known of 
which were the Lydia and Diana. In the Indignatio (i^c'rhaps a 
short poem ) he defended himself against the accusation that he 
was of .servile birth. It is probable that he is the Cato mentioned 
as a critic of Luciliii.s in the lines by an unknown author prefixed 
to Horace, Satires, i. lo. 

Among llic minor poems attributed to Virgil Is one called Dirae 
(or rather twi), Dirae and Lydia). The Dirae consists of imprt^cations 
against the estate of which the writer has been deprived, and where 
ho is obliged to leave his beloved Lydia; in the Lydia, on the other 
hand, the e.statc is envied a.s the posses.sor of his charmer. Joseph 
Ju.stus Scaliger was the first to attribute the poem (divided into two 
by F. Jacobs) to Valerius Cato, on the ground that he had lost an 
estate and had written a Lydia. The balance of opinion is in favour 
of the Dime being a,ssignctl to the beginning of the Augustan age, 
although O. Ril)bock supports the claims of Cato to the authorship. 
'Phe be.st edition of these pocra.s i.s by A. F. Niikc (1847), with 
exhaustiv’e commentary and excursuses; a clear account of the ques¬ 
tion will be found in M. Schanz’s Gcsehie.hle der romischen Lite.ralur; 
for the “new” school of poetry .see Momm.sen, Hist, of Rome, bk. v, 
ch. xii.; F. Plessis, Pohie htine (igoq), 188. 

CATS, JAKOB (1577^1660), Dutch poet and humorist, was 
born at Brouwershaven in Zeeland. He studied law at Leyden 
and at Orleans, and, returning to Holland, settled at The Hague, 
where he began to practi.se as an advocate. His pleading in de¬ 
fence of a wretched creature accused of witchcraH brought him 
many clients and some reputation. He had a serious love affair 

‘“Cato, the grammarian, the Latin siren, who alone reads aloud the 
works and nflikes the reputation of poets.” 


about this time, which was broken off on the very eve of marriage 
by hi.s catching a tertian fever which defied all attempts at cure 
for some two years. For medical advice and change of air Cats 
went to England, where he consulted the highest authorities in 
vain. He returned to Zeeland to die, but was cured mysteriously 
by a strolling quack. He married in 1602 a lady of some property, 
Elisabeth von Valkenburg, and thenceforward lived at Gryps- 
kerke in Zeeland, where he devoted himself to farming and poetry. 
His best works are: Emblcmata or Minnebeelden with Maegden- 
plieht(i6iS);Spiegel van den ouden en nieutven Tijt {i62y); Hou- 
welijek . . . (1625); Selfstrijt (1620); Ouderdom en Buyten-^ 
leven op. Zorgh-Vliet (1655); and Gedachten op. slapelooze 
nachten (i66»). In 1621, on the expiration of the 12 years’ truce 
with Spain, the breaking of the dykes drove him from his farm. 
He was made pensionary (stipendiary magistrate) of Middelburg; 
and two years afterwards of Dort. In 1627 Cats came to England 
on a mission to Charles I., who made him a knight. In 1636 he 
was made grand pensionary of Holland, and in 1648 keeper of 
the great seal; in 1651 he resigned his offices, but in 1657 he was 
sent a second time to England on what proved to be an unsuccess¬ 
ful mis.sion to Cromwell. In the seclu.sion of his villa of Sorgvliet, 
near The Hague, he lived from this time till his death, occupied in 
the composition of his autobiography (Eighty-iwo Years of My 
Life, first printed at Leyden in 1734) and of his poems. He is still 
spoken of as “Father Cats” by his countrymen. 

Cats was contemporary with Hooft and Vondcl and other dis- 
tingui.shcd Dutch writers in the golden age of Dutch literature, 
but his Orangi.st and Calvinistic opinions separated him from the 
liberal school of Amsterdam poets. He was intimate with Con- 
.stantin Huygens, whose political opinions were more nearly in 
agreement with his own. For an estimate of his poetry sec 
Dutch Language and Literature. Hardly known outside Hol¬ 
land, among his own people for nearly two centuries his work en¬ 
joyed an enormous popularity. 

Sec G. Derudder, Vn podle n^erlandais: Cats, sa vie, son oeuvre 
(Calais, 1898); G. Kalff, Jakob Cats (1Q02), 

CATS AND DOGS, a term used in the U.S.A. to apply to 
securities of a highly speculative character, having uncertain 
value or no value at. all. They are often securities of undeveloped 
schemes and offer fields for speculation of the wildest type. The 
Securities Act of 1933 was designed to prevent tJie “unloading” of 
such securities by unscrupulous promoters upon gullible buyers. 

CAT’S-EYE, a name given to several distinct minerals, their 
common characteristic being that when cut with a convex sur¬ 
face they display a luminous band, like that seen by reflection in 
the eye of a cat. (i) Precious, oriental or chrysobcryl cat’s-eye. 
This, the rarest of all, is a chatoyant variety of chrysobcryl {q.v.), 
showing in the finest stones a very sharply defined line of light. 
(2) Quartz cat’s-eye. This is the common form of cat’s-eyc, in 
which the effect is due to the inclusion of parallel fibres of as¬ 
bestos. It is obtained chiefly from Ceylon, but, though coming 
from the East, it is often called “occidental cats-eyc”—a term 
intended simply to distinguish it from the finer oriental stone. It 
is readily distinguished by its inferior density, its specific gravity 
being only 2 65, while that of oriental cat’s-cye is as high as 3 7. 
A greenish fibrous quartz, cut as cat’s-eye, occurs at Hof and 
some other localities in Bavaria. (3) Crocidolite cat’s-cye, a 
beautiful golden brown mineral, with silky fibres, found in Griqua- 
land West, and much used in recent years as an ornamental stone, 
sometimes under the name of “South African cat’s-eye.” It con¬ 
sists of fibrous quartz, coloured with oxide of iron, and results 
from the alteration of crocidolite (q.v.). (4) Corundum cat’s- 
eye. In some asteriated corundum (see Asteria) the star is im¬ 
perfect and may be reduced to a luminous zone, producing an 
indistinct cat’s-eye effect. (F. W. R.) 

CATSKILL, a village of New York, U.S.A., on the west 
bank of the Hudson river, 35 mi. S. of Albany; the county .seat of 
Greene county. Il is on Federal highway qW, and is served by 
the West Shore railroad and by river steamers. The population 
in 1940 (federal census) was 5,429. Catskill is itself a summer 
resort, and is the gateway to the Catskill Mountain region. Near 
by is the spot where Rip Van Winkle had his fabled sleep of 20 
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years. At Leeds, on the Mohican Trail just northwest of the vil¬ 
lage, is a beautiful stone arch bridge of the i8th century. The 
bridge was rccon.structed after an old design in 1939 by the high¬ 
way department of the state. The first settler here w'as Derrick 
Teunis van Vechten. in 1680. The village was incorporated in 1S06. 

CATSKILL MOUNTAINS, a group of moderate elevation 
pertaimng to the Allegheny plateau and not included in the Ap¬ 
palachian system because they lack the internal structure and 
general parallclisin of topographic features which characterize 
the Appalachian ranges. They are situated mainly in Greene and 
Ulster counties in the state of New York, with minor sections 
extending into Delaware and Schoharie counties. The Catskills 
rise to about the general height of the Highlands* of Scotland or 
the Harz mountains of Germany, the group containing many 
summits above 3,000 ft. elevation and half a dozen approaching 
4,000, Slide Mountain (4,204 ft.) and Hunter Mountain (4.025 
ft.) being the only ones exceeding that figure. 

The Catskills were not subject to the general folding which 
marked the elevation of the main ridges of the Appalachians. 
This gives the mountains the features of a carved plateau with 
scenery' of a .subdued type. There are, however, a number of 
rugged precipices on their outer faces and a number of deeply 
worn gorges called “clov(‘s.” Stony clove and Kaatcrskill clove 
are picturesque gorges, the latter containing three cascades having 
a total fall of about 300 feet. The Devas.sego falls of the Scho¬ 
harie are also strikingly picturesque. Some of the views which 
have become noted for their magnificent panorama are Pine 
Orchard ledge, where there is an unobstructed view of the moun¬ 
tain region of Mas.sachusetts, Vermont, and New Hampshire; 
Kaatcrskill Knob, North Mountain outlook, Sunset rock, Prospect 
rock, and others. The mountains are, as a whole, well wooded 
quite up to their summits—pine, spruce, oak, hickory, beech, 
maple, rhododendron, and mountain laurel being common. The 
almost total absence of lakes is remarkable. 

The pure and cool atmosphere attracts a multitude of summer 
visitors, for whose accommodation many hotels and cottages 
have been built. Accc.ss to all parts of the mountains is made 
possible by a railway and numerous motor highways. The grow¬ 
ing use of the region for a vacation ground has led the statet of 
New York to acquire a forest reserve, which in 1927 amounted 
to over 155,000 acres. The Catskill reservoirs are the principal 
source of New York city's water supply. 

CATT, CARRIE CHAPMAN (1859- ), American 

suffragist leader, was born at Ripon, Wis,, on Jan. 9, 1859. She 
was educated at, the State college of Iowa and took a special 
course in law. She then became the high school and general super¬ 
intendent of schools at Mason City, Iowa. In 1890 she enlisted in 
the cause of woman suffrage, in furtherance of which she lectured 
throughout the United States and in Europe. She held the office 
of president of the National American Woman Suffrage Associa¬ 
tion from 1900 to 1904 and from 1915 until the close of the cam¬ 
paign which resulted in the passing of the woman-suffrage amend¬ 
ment (1920) to the U.S. Constitution. She organized and was 
president of the International Woman Suffrage Alliance from 1904 
to 1923. After the enfranchisement of women she devoted herself 
to the cause of [leacc and served as chairman of a national com¬ 
mittee on the cause and cure of war, which represented nine 
women’s organizations of the United States. She wrote JVoman 
Suffrage and Politics. 

CATTANEO, CARLO (1801-1869), Italian philosopher 
and republican, was the founder of the review II PoUtecnico. He 
was the heart and soul of the Five Days of Milan (March 18-22, 
1848), and bitterly opposed the hegemony of Piedmont in Italy. 
On the return of the Austrians he fled to Lugano, and there he 
wrote his Storia della Rivoluzione del 1848 and the Archivio trien- 
nale delle cose d'ltalia (3 vols., 1850-55). An uncompromising 
opponent of Cavour, he steadfastly refused to stand for election 
to the Italian parliament owing to his inability to take the oath 
of allegiance to the monarchy. 

See his Opere edile ed inedite (7 vols., cd. by A. Bertani, Florence 
iMi-ga), Scritti politici ed epistolari (ed. by G. Rosa and J. W. Mario, 
Florence, 1892), and Scritti storici, letterari, etc. (cd. by C. Romuasi, 
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Milan, 1898). See also .K. and J. Mario, Carlo Cattaneo (Florence, 
1S84) ; E. Zanoni, Carlo Cattaneo nella vita e nelle opere (1898) ; G. 
NoUi, La Filosoffu di Carlo Cattaneo (Crema, 1901) ; G. Salvcmini, 
Le piu belle pagine di Carlo Cattaneo (Milan, 1922). 

CATTANEO, DANESE DI MICHELE (1509-1573). 

Italian sculptor, born at Colonnata, near Carrara, pupil of Jacopo 
Sansovino in Rome. It is said he was taken prisoner three times 
by the Imperialists during the “Sacco di Roma” in 1527. He fled 
to Florence, where he carved the marble bust of Alessandro de 
Medici; and then joined Sansovino in Venice. He was employed 
by his master on sculptures for the Lihreria di San Marco and 
the Zecca. Among his works in Venice arc the “Apollo” crowning 
the fountain in the Zecca; the “St. Jerome” in San Salvatore, 
the figures on the tombs of Leon Loredano in SS. Giovanni e 
Paolo, and of Andrea Badoer in the Scuola di S, Giovanni 
Battista. He also worked in Padua for the church of Sant’ Antonio. 
The fine bust of Cardinal Pietro Bembo (1547) placed on the 
tomb in that church is by his hand. At Verona he built the tomb 
of Gian Fregoso in S. Anastasia with the help of his distinguished 
pupil Gerol. Campagna. He returned to Padua in 1572, but death 
cut short his work on the reliefs lor the Capclla del Santo, which 
were completed by Campagna. (Cattaneo was also a poet; his 
poems 67 f Amori di Marjisa (15C2) were praised by Torquato 
Ta.sso. His writings were collected by his grandson Niccolo. 

CATTARO (Serbo-Croatian Kotor), a seaport of the former 
kingdom of Montenegro, Yugoslavia. Pop. (1931; 5,0x1. The town, 
which is Venetian in appearance, occupies a ledge between the 
Montenegrin mountains and the Bocche di Cattaro, a beautiful 
inlet of the Adriatic, which expands into five broad gulfs united 
by narrower channels, and forms one of the finest natural har¬ 
bours in the world. 

Cattaro is strongly fortified; on the seaward side Castelnuovo 
(Serlni-Croalian, Erceg-novi) guard.s the main entrance to the 
Bocche; on (he landward side, long walls run from the town to 
the (astle of Sun Giovanni, far above, while the barren heights of 
the Krivosie, towards Montenegro, are crowned by small forts. 

Cattaro is a Yugoslav city, divided almost equally between the 
Roman Catholic and the Orthodox creeds. It is the seat of a 
Roman Catholic bishop with a Cathedral containing some beauti¬ 
ful marble sculptures, a collegiate church and several convents. 
There is a secondary school, a naval college, an interesting naval 
museum, and a forest .school. Cattaro is famous for its lace-mak¬ 
ing, and also docs an extensive trade in cheeac. It ia the chief 
port for Montenegro and Cetinje. Castelnuovo is a picturesque 
town which rose round the citadel built in 1377 by a Bosnian 
king. 

It has at various times licen occupied by Turks, Venetians, 
Spaniards, Russians, F'rench, English and Austrians. The Ortho¬ 
dox convent of St. .Sava, standing amid beautiful gardens, was 
founded in the i6th century and contains many fine specimens of 
17th century silversmiths’ work. 

Rhizon, the modem port of Risano, from which a track leads 
into Montenegro, was a thriving “Illyrian” city as curly as 229 
B.C., and gave its name to the Bocche, then known as Rhizonicus 
■Sinus. Rhizon submitted to Rome in 168 b.c. and about the 
same time Ascrivium, or Ascruvium, the .modern Cattaro, is fiirst 
mentioned as a neighbouring city. Justinian built a fortress above 
Ascrivium in a.d. 535, after expelling the Goths, and a second 
town probably grew up on the heights round it. The city was 
plundered by the Saracens in 840 and by the Bulgarians In 1102. 
in the next year it was ceded to Serbia by the Bulgarian tsar 
Samuel, but revolted, i^nd only submitted in 1184 as a protected 
state. It was already an episcopal see, and in the 13th century 
Dominican and Franciscan monasteries were established to check 
the spread of Bogomilism. In the 14th century it was one of the 
capitals of the Serbian state of Dioklitj^a, and Stephen Dushan 
(1331-SS) his mint here, while its commerce, rivalling that of 
Ragusa, provoked the jealousy of Venice. After the downfall of 
Serbia in 1389, it was seized and abandoned by Venice and Hun¬ 
gary in turn, and finally passed under Venetian rule in 1420. It 
was besieged by the Turks in 1538 and 1657, visited by plague in 
1572, and nearly destroyed by earthquakes in 1563 and 1667. In 
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1707 it passed to Austria; in 1805 it was assigned to Italy; in 
1806 the Russians octupied it and Naf)olt‘on, to whom it had been 
ceded, took Ra|<u.sa in its stead. From 1807-13 it wa.s united to 
the Freinh empire; in the latter year, tlie Montenegrins aided by 
the British fleet held it for 5 months, and in 1814 it wa.s restored 
by the Congress of \'ienn:i to Austria, with whom if remained 
until During World War I the Montenegrins arrived be¬ 

fore C'attaro. which was a centre of submarine activity. The Slav 
sailors mutinied in 1918 and many of them were shot or im- 
[>risoned. In 1918 it became part of Yugoslavia, but it was occu¬ 
pied in 1947 by Italy, 

Set' (J Gflcic h (Gelfic'), Mrmorir storii hr sulle Bocche di Cattnro 
(Zara, i8Ko). 

CATTEGAT or KATTEGAT (Scand. “cat’s-throai”), a 
strait forming part of the connection between the Baltic and the 
N'orih seas. It lies north and south between Sweden and Den¬ 
mark. and connec ts north whth the Skaggerak and south through 
the Sound, Great Belt and Little Belt with the Baltic- sea. Length 
about 150 mi., extreme breadth about 88 mi,, area 9,840 sq.mi., 
mean dc'pth not more than about 14 fathoms. f.SVe Baltic: Sea ) 
CATTELL, JAMES McKEEN ( 1860-1944), American 
psychologist and editor, was born at Kaston, Pa., on May 25, 
t 86 o. He graduated at Lafayette college in 1880, and took his 
degree at Leipzig in 18H6. After having been lecturer at the Uni¬ 
versity of Pennsylvania, Bryn Mawr rollc'ge and the University 
of (,'ambridge, he was from 1888 to iScji jirofessor of psychology 
at the University of Pennsylvania, this having been the first pro¬ 
fessorship of psyc hology in any university. From 1891 to 1917 he 
was professor at Uolumbia university, and later president of the 
Psychological corporation. He w'as editor of the Psyrholo^ical Re¬ 
view 1 .1894-1904 ); Sciencr ( i8()4- i(;44 ); the Scientific Monthly 
( 1900-44); School and Society (1915-39); (he American Natur¬ 
alist (1007-44); American Men of Science (1906-44); and 
Leaders in Education fi()32-44). He wrote research works on 
psychological measurements, individual differences and applica¬ 
tions of psychology and w'as the author of many publications on 
psychology, scientific organization and education. He was presi¬ 
dent of (he first American International Congress of Psychology. 
He died in Lancaster, Pa,, Jan. 20, 1944. 

CATTERMOLE, GEORGE (1800-1868), Fmglish painter, 
chiefly in water colours, was born at Dickleburgh, near Diss, 
Norfolk, in August 1800. At the age of j 6 he began working as an 
architectural and topogra|)hical draughtsman. Cattermolc was a 
painter of no inconsiderable gifts, with great facility in pictur¬ 
esque resource. He was also a book illustrator. At the Paris ex¬ 
hibition of 1855 he received one of the five first-cla.ss gold medals 
awarded to British painters. He died on July 24, 1868. Among his 
leading works are "The Murder of the Bishop of Liege” (15th 
century), "I'he Armourer Relating the Story of the Sword,” “The 
Assassination of the Regent Murray by Hamilton of Bothwell- 
haugh,” and (in oil) "A Terrible Secret.” 

CATTLE. The word "cattle,” which etymologically merely 
denotes a form of property and is practically synonymous with 
"chattel,” is by common usage a generic term for animals of the 
bovine race. The sexeral animals that may be included under the 
term'are usually divided into the following six groups; (i) buf¬ 
faloes (India, Africa, etc.); (2) bison (Europe and North Amer¬ 
ica); {3) the yak (Tibet, etc.); (4) the gaur, gayal and baiitin 
(India and further India); (5) eastern and African domesticated 
cattle or zebu; and (6) western or Fmropean domesticated cattle. 
In addition to the two last-mentioned groups the India buffalo, 
yak, gayal and bantin have been domesticated. Apart from the 
buffaloes, which constitute a relatively primitive and rather dis¬ 
tinct type, all the species enumerated are rather clo.sely related. 
The buffaloes do not h>briclize with the members of the other 
groups, but all the rest can be interbred without difficulty and the 
hybrids, or at least the female hybrids, arc quite fertile. {Sec 
also Aurochs; Bantin; Bison; Bovidae; Buffalo; Gaur; 
Gayal; Ox; Yak,) 

The ox WMS one of the earliest of all animals to be domesti¬ 
cated for agricultural purposes. In western Eurof)e there is no 
evidence of domestication in Palaeolithic times but there are 


plentiful remains in the Swiss lake dwellings and other deposits 
of Neolithic age. Domesticated cattle existed in Eg>'pt about 
3500 B.C., and ix)ssibly much earlier, while Babylonian remains 
have been assigned to still more remote ages. 

In all likelihood the wild ancestors of European domesticated 
cattle belonged to one or more of the sub-species of the auroch 
or urus {Bos primi^enius) which were widely distributed in 
Europe, w'c.stern Asia and northern Africa in prehistoric times. 
However, the earliest known domesticated ox in Europe was a 
very small, slenderly built animal, with short horns, bearing all 
the marks of a prolonged existence under the care of man and 
contrasting very markedly with the contemporary wild urus. The 
conclusion has been drawn that the original domestication did not 
occur in western Europe; probably the little ox {Bos longifrons 
or Bos brachyceros), together with corresponding types of sheep 
and pig, was brought from Asia by Neolithic man in his migra¬ 
tions. Later, in the Bronze age particularly, a new and larger type 
of cattle, showing a closer resemblance to the European wild ox, 
made its appearance. Probably the Bos longijrons had been 
"graded up” by crossing with the wild type. The process was, 
however, not universal, and even today breeds like the .Shetland, 
Jersey, Kerry and Brown Swiss show a marked resemblance to 
the Neolithic type. 

Whether the zebu had a .se()arate origin from the w'estern ox is 
not known; some authorities seek to relate it with the bantin or 
gayal. In shape, colour, habits and even in voice, it presents 
many point.s ol difference from w'estern cattle; but the most strik¬ 
ing of the.se, such as the prccsence of a hump, or the upward in¬ 
clination of the horns, are not constant. There exist in Africa, 
.Spain, China, etc., breeds which are intermediate between zebu 
and European cattle, but it is likely that some, at least, of these 
have ari.sen from crossing. The economic value of cattle arose 
from the docility of the males for draught and the aptitude of 
the females for supplying milk in excess of the requirements of 
their offspring. Ultimately they were utilized as food but this was 
in a sense secondary, and among some races their llesh w’as re¬ 
garded. for religious or other reasons, as unfit for human (onsump- 
tion. The breeding and rearing of cattle for the primary purpose 
of .supplying meat is a modern develo[)ment. 

Cattle Population and World Trade. —Estimates in round 
numbers of the cattle population of the w’orld as averages for 
the years 1931-35 (the latest estimates before the outbreak of 
World War II), are as follows: 


T.\nLK I. -C'atOt Number in Principal Countries and by Continents 
(AveraRc Ty.u-C?*) 


Country 

Number 

Country 

N umber 

North Amcrir.i, Central 

Million Head 

Africa 

Million head 

America and West Indies 


Union of South Africa 

10 

United States 

68 

Madagascar 

6 

hlexico 

T1 

Kenya 


Canada 

y 

Tanganyika 


Cuba . 

4 

Ethiopia 


Other .... 

5 

Other .... 

.to 

Estimated lota! 

<J 7 

Estimated total 

60 

South America 




Brazil 

-t-t 



Argentina . 

Colombia 

Uruguay 

Other . 

Si 

8 

7 

Indiatt 

ChinaS 

Thailand (Siam)t 

205 

10 

ts 

Netherlands Indiesf . 

8 

Estimated total 

106 

Turkey 

French Indo-Cliinat 

4 

Europe 


Philippine Islands 

4 

USSR 
(Germany 
!'■ ranee 

44 

Other . 

8 

to 

Jf> 

Estimated total 

268 

Poland 

Q 



United Kingilom 

8 

(Veania 

Australia 


Italy . ! 

Czcchottlovaltia . 

7 

4 

*3 

Rumania 


New Zealand 

4 

Eire .... 

4 

Estimated total 

17 

Yugoslavia. 

4 


Other .... 


ESTIMATED WORLD 
TOTAL . 


Estimated total 

t.SO 

608 


United States Department of Agriculture, agricultural statistics 1041. Compiled from 
reports of United States government represenlati\'eB abroad, original official sources, and 
the International Institute of .Agriculture. 

•.Average for s-year period if available; otherwise for some year or years within or near. 
Buffaloes included. 

Includes Burma, where cattle and buffaloes number about 6,000,000. 

Estimate for China based on official returns for provinces which supported over 00% 
of the total in iot4- 
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Before the days of refriReration as applied to transportation, 
most of the beef exports had been in the form of canned and 
cured meat. The first cargo of refrigerated beef was sent from 
the United States to England in 1874. 

United States shipments of beef rose from 37,000.000 lb. in 
1875-76 to 461,000,000 lb. in iQoo-oi. The marked expansion of 
beef exports from the United States from 1875 fo ^Qoo was due 
in large measure to the settlement of new regions and the attend¬ 
ant expansion of livestock production in the United States and 
to the growing industrialization of Europe with the increasing 
demand for imported foodstuffs. But early in the 20th century 
an expanding domestic market, rapidly increasing com|X'tition 
from the southern hemisphere, and some expansion of livestock 
and meat production in northern and central Europe were re¬ 
sponsible for a sharp decline in United States beef exports. By 
1905 Argentina had surpas.sed the United States as an exporter of 
refrigerated beef and by 1914 United States exports of fresh beef 
had fallen to 6,000,000 lb. Exports of cured beef amounted to 
23.000.000 11 ). in that year. From 1921 to 1940 imports of beef 
into the United States were larger than exports in mo.st years. 

In world exports live cattle had a higher value than beef and 
veal in 1929. (..'hilled and frozen meat may be carried around the 
globe whereas the greater difficulties of transportation have given 
trade in live animals a regional character. 

From 1924 to 1938 the United Kingdom was by far the great¬ 
est importer of li\T cattle, buying mostly from Eire as it had not 
permitted imports from the continent for decades. However, the 
economic war waged by the two countries between 1931 and 1938 
greatl}' reduced the number imported. Central Europe w'as a 
second deficit region for cattle. German supplies came chietly 
from Denmark. Austria and Czechoslovakia, Italy and Greece 
were largely sui)plied from Bulgaria, Hungary, Rumania and 
Yugoslavia, United States imports came mostly from Canada 
■‘lid Mexico. 


'I'AnLi: II. - World Trade in Cattle, u/oq-jS 
(f ,000 head) 



Imports 
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,\vera,i;e 

.\verage 

.\verage 


IOO() 13 

1024 2.8 

>020 33 

*934-38 

UiiiU'd States 


3'-'4 


391 

Germany 

2 1 H 

23* 

'.53 

'.5h 

United kingdom 

lOt 

8 to 

702 

682 

U.S.S.K. 

1.(2 

40 

114 

1 21 

Italy . 


00 

182 

tot 

Chile . 


•So 
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In the terminology used to describe the sex and age of cattle, 
the male is first a “bull-calf’' and if left intact becomes a “bull’’; 
but if castrated he becomes a “steer” and in about tw'O or three 
years grows to an “ox.” The female is first a “heifer-calf,” grow¬ 
ing into a “heifer” and becoming after two or three years a 
“cow.” A heifer is sometimes operated on to prevent breeding 
and is then a “spayed heifer.” The age at which a steer bccornes 
an ox and a heifer a cow^ is not clearly defined and the practice 
varies. Both in the male and female emasculation is practised 
because the animals are assumed to fatten more readily; in the 
case of bulls intended for use as working oxen the object of 
emasculation, as in the case of stallions, is to make them quieter 
and more tractable in work. 

BREEDS 

The exact definition of a “breed” of cattle is difficult, although 
the term is commonly used and in practice well understood. It 
may be said generally to connote a particular type of animal 
which has for a long period been bred only with those of the 
same, or closely similar, type, and has hereditary characteristics 
which are transmi.ssible to its offspring. In every breed, however 
tong established, instances of atavism may and do occur, but these 
are eliminated and do not affect its general purity. Breeds have 
been established by generations of cattle brcM'ders aiming at the 
attainment and preservation of a particular tyjx and w'orking on 
the principle that “like begets like.” It is only within very recent 
times that the laws of heredity founded on the researches of 
Mendel have been studied as a science. There are many old-estab¬ 
lished breeds on the continent as for e.xami)le the Charolais and 
Normande of France, the Holsteins of Holland, the Uampagna di 
Roma of Spain, and many others, but the British breeds are of 
particular interest because of their influence in building up the 
vast herds which furnish the supi)lics of beef on which other 
countries are largely dependent. (.SVe Br.K.r.) 

Beef Breeds.— J'lic Short horn .—The Shorthorn is an example 
of imi)rovement of beef cattle by selection within a breed. In the 
last quarter of the 18th century two brothers, Charles and Robert 
Colling, farming in Durham county, England, began to improve 
the local cattle of the Teeswatcr district of that county. Their 
efforts were supplemented by other constructive breeders, notably 
Thomas Bates and Thomas Booth in Yorkshire. As many cattle 
of this breed have been exported to other countries from Durham, 
they are often called by that name. 

Shorthorns are distinguishable from other breeds principally 
by their colour markings. Roans are most numerous, but a con- 
.sidcrable number of Shorthorns are red with small while mark¬ 
ings, u.sually al)Out the forehead and lower parts of the body. 
Some individuals are also! pure white. The Shorthorn is one of 
the largest breeds of beef cattle and a rectangular shape is char¬ 
acteristic of the breed. 

Shorthorns are to be found in practically every country of the 
world- They are numerous in North America, in South America, 
particularly in Argentina, in Europe, being the most popular 
breed in the British Isles, and arc bred to some extent on the 
continent; in Australia they have long met with favour and have 
also been bred quite extensively in South Africa, In the United 
States, Shorthorns .are most numerous in the corn belt states and 
have been used rather extensively in other areas for grading up 
native or scrub cattle. 

The Shorthorn Herdhook, the first of its kind for cattle, was 
begun in 1822 by George Coates. It was published as a private 
compilation until 1876 when it was taken over by the Shorthorn 
society. The first U.S. Shorthorn IJerdbook, which registers all 
types of Shorthorns in the United States, was published in 1846 
and in 1867 the first Canadian Shorthorn Herdhook was begun. 

Strains of Shorthorns have been .selected for milk and butterfat 
production, as well as beef, and in the United States are called 
Milking Shorthorns; in Canada, Dual-Purpose Shorthorns; in 
England and Australia, Dairy Shorthorns. In England many herds 
of Shorthorn cattle still show the beef and milk combination de¬ 
veloped by the early improvers of the breed. In the United States 
throughout large areas in the middle west as well as in parts of 
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the New England states. Milking Shorthorns are popular. 

The r'olled Shorthorn, as the name implies, is a strain within 
the breed po.n.se.ssing all of the Shorthorn characteristics except 
horns. This .strain of polled cattle was d<‘velofH;d in the United 
Slates in the late i88os and early irt<;os through the use of naturally 
hornles.s registered Shorthorns found within the breed. While beef 
characteristics have been em[)hasi/>e(l, many good milkers have 
been developed among Polled Shorthorns. 

Lincolnshire Red Shorthorns are a specialized type of the 
original Shorthorn stock. 

The Hereford .— The Hereford is the product of generations of 
intelligent breeding work on the part of landed proprietors and 
truant fanners of the fertile valleys in the county of Hereford, 
Lngland. The origin of the br(.‘ed h.is been lost in obscurity but it 
is thougliL to have de.scended from the primitive cattle of the 
country. Herefordshire is noted for its luxuriant grasses, and in 
this district, for many generations, the Hereford was bred fur beef 
and draugliL purposes. The characteristic colour, red with white 
face and while marking.s, has been fixed for only a comparatively 
short time. When the first herdbook was publi.shc?d in 1846, the 
editor grouped the breed into four cTas.scs: mottle faced; light 
gray; dark gray; and red w'ith while faces. Twenty-five years later 
all the colours but the last had practically disappeared. The out¬ 
standing characteristics of the breed are uniformity of colour, 
early maturity and ability to thrive under adverse conditions. 

Herefords were first introduced into the United Slates in 1817 
by Henry Clay, who imported a young bull, a cow and a hcifc*r 
to his home in Kentucky. In i860 Henefords were introduced into 
Canada by K. W. Stone of Guelph, Ontario. In the range areas 
of North America, it has become the jiredominating breed from 
Canada on (he north, to Mexico on the south. In Great Britain 
it is chielly bred in Herefordsl^re and vicinity although herds 
of this breed arc found in Scotland, Ireland and Wales. The 
Hereford has met with much succe.ss also under range condi¬ 
tions of Au.stralia, New Zealand, Argentina. Uruguay and southern 
Brazil. 

The first Hereford Herdbook, published in 1846 as a private 
enterpri.se, was taken over by the Hereford Cattle Breeders’ Asso¬ 
ciation of England in 1884, The American Hereford Cattle 
Breeders’ as.sucintion was organized in j88i, and in 1934 the 
official name was changed to American Hereford association. 

In the United States there has been devc^loped within the Here¬ 
ford breed a strain without horns. This strain was developed by 
Warrcai Gammon of Iowa by selecting naturally hornless regis¬ 
tered Herefords that differed from the standard Hereford only in 
the {Milled character. The number of i’olled Herefords has in¬ 
creased very rapidly and herd.s are to be found throughout the 
United States. Polled Herefords have lieen exjiorted to Canada, 
Mexico, South America. Hawaii, the Phili{i{)ines and Australia. 
The American Pdlled Hereford Breeders’ a.s.sociation is the na¬ 
tional organization in the United States. 

The Aberdeen —This breed of black, polled beef cattle, 

commonly called ‘‘cloddies,” originated in the county of Aticrdeen, 
in Scotland. Its ancestry is obscure. The breed was improved and 
the present type of the cattle fixed early in the 19th century by a 
numficr of constructive breeders among whom Hugh Watson and 
William McCombie were the most famous. 

The characteristic features of the breed are black colour, polled 
head, compact and low-set body, line cjuality of flesh and high 
dressing {.rercent. The Aberdeen Angus is a beef breed of the 
higliesl rank and for years purebred or crossbred Angus steers 
have held high jilaces of honour at the leading fat stock shows in 
Great Britain and in the United Stales. This breed was intro¬ 
duced into the United Slates in 1873 and after that date its influ¬ 
ence spread widely in that and other countries. The first Polled 
Herdbook of Aberdeen Angus cattle was issued in Scotland in 
l8f>.r The American Aberdeen Angus Breeders’ association was 
organized in 1883. 

The Devon .—Devons arc assumed to liave descended from 
the smaller type of aboriginal cattle of Britain. Their neat, com¬ 
pact, symmetrical form and deep red colour—"rubies” as they 
are often called—make an attractive appearance in their native 


home in the hills of north Devon. For centuries they were bred 
primarily for draught purposes but early in the 19th century 
Francis Quartly, a north Devon breeder, is credited with having 
improved the breed for beef production. His herd became the 
chief source of supply of stock bulls for the entire district. John 
Tanner Davy continued the work of improvement and numerous 
famous Devons descended from his herd. A grandson, Colonel 
Davy, founded the Devon Herdbook in 1851 and brought the 
merits of the breed to the attention of other breeders. The first 
authentic record of registered Devons in America was a present 
of seven head of registered cattle of this breed sent to Robert 
Patterson of Baltimore by Mr. Coke Oatcr Earl of Leicester) of 
Holkham. England. Most of the early Devons in America de¬ 
scended from this shipment in 1817 and later shipments to the 
Patterson family. Because of its adaptability and hardiness the 
Devon breed has found favour in many other parts of the world 
—^in New South Wales, South Africa, southern Brazil, Uruguay 
and the West Indies. The greatest number of Devons in the 
United States arc found in New England. 

In south Devon where the breed is also known as South Hams, 
the cattle are lighter coloured, larger, less active and al.so less 
symmetrical in conformation than the cattle of hilly north Devon. 
The South Devon is bred primarily for dairy purpo.ses, producing 
a plentiful su()ply of milk of high quality, from which the well- 
known Devonshire cream is obtained. 

The Galloway .—The origin of this breed of polled black cattle 
originating in Scotland is involved in the same obscurity as the 
Aberdeen Angus. Although its native home is the ancient prov¬ 
ince or kingdom of Galloway in southwestern Scotland, it jirob- 
ably had a common origin with the Aberdeen Angus. The two 
breeds have much in common but the Galloway is to be dis¬ 
tinguished from the Angus by its coat of curly black hair. The 
breed has nev{*r attained the prominence of other beef breeds but 
has been used quite extensively in producing “blue-gray” cross¬ 
bred cattle, obtained by breeding while Shorthorn bulls to Gallo¬ 
way cows. The resulting crossbred animals produce unsurpassed 
and extremely popular beef carcasses. Organized effort to pro¬ 
mote Galloway cattle first took place in 1862 in Scotland when 
the Polled Herdbook was begun. The first four volumes of this 
book included both Galloway and Aberdeen Angus cattle. In 1877 
an indeiiendent Galloway Cattle society was formed which has 
been in existence ever since. The American Galloway Breeders’ 
a.s.sociation was organized in 1882. 

The Highland or H’o 7 Highland .—The native home of this 
breed of cattle, soihetimes called “Kyloes,” is the upland region of 
western Scotland. Little is known of their early history though it 
is generally believed they are the aboriginal cattle in that district. 
A typical West Highland animal with wide spreading horns, long 
shaggy coat, sturdy frame, thick mane and heavy dewlap makes 
an im|>rcssive picture. The colour is variable, being yellow, red, 
black, brindlc and a mixture of red and black wath a tawny red 
predominating. No other breed of British ancestry equals the 
West Highland for hardiness and ability to thrive on scanty 
pasturage. Cattle of this breed are comparatively small and slow 
in maturing, but they make beef of fine grain and unsurpassed 
flavour. The breed is not distributed widely outside its native 
home although some e.xportations have been made to other 
countries. 

The Longhorn .—The Longhorn breed of Britain is to be ois- 
tinguished from longhorn cattle that were once numerous in the 
western range area of the United States. The latter were de¬ 
scended from cattle brought to America by the Spaniards and 
are now practically extinct. But a common characteristic of both 
is the excessive horn growth from which the name is derived. In 
England the Longhorn has been improved by selective mating. 
Shorthorns have largely displaced these cattle in almost every 
district, but a number of herds are still in existence. 

The Sussex .—The Sussex breed, found in Sussex, Kent, Surrey 
and Hampshire, is descended from the original stock of the coun¬ 
try and has probably undergone little change in outward appear¬ 
ance since the Middle Ages. The district in which it is bred has 
large areas of stiff, heavy soils, calling for great strength at the 
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plow, a requirement for which oxen of this breed are admirably 
suited. The Sussex is a heavy muscular animal, dark red in colour 
and is valued as a good grazer where beef rather than milk is 
sought. It has not attained wide distribution and even in England 
is not widely bred outside of its own county. 

The Red Poll. —The Red Poll breed represents a blending of 
the cattle which were common in Norfolk and Suffolk counties, 
England, for centuries. The horned, red, hardy Norfolk cattle 
were noted for their fleshing qualities while the larger-framed, 
hornless Suffolks were exceptionally good milkers. The merging 
of these two bloodlines about 1846 provided the foundation for 
the present breed. The aim of breeders has been to produce 
medium-sized, hardy, hornless cattle, red in colour, smooth and 
compact, and equally good as producers of beef and milk. The 
usefulness of the breed is now well known the world over. Ex¬ 
portations have been made to the United States, Canada, South 
Africa, Australia, New Zealand and South and Central America. 

The Welsh. —The Welsh breed is black wath fairly long horns. 
Until the beginning of the 20th century there were two types 
known as North and South Welsh, but they were amalgamated in 
1904 when the Welsh Black Cattle society was formed and a com¬ 
mon herdbook established. The cattle mature rather slowly but 
grow to a large size and furnisli beef of high quality. 

77 /c Africander. —The Africander is widely distributed through¬ 
out the Union of South Africa. Although the origin of the breed 
is not definitely known it probal)ly goes buck to the Indian {Bos 
Indiciis) species and not to European {Bos iaurus) cattle. The 
foundation of the breed was laid by the voortrekkers who valued 
their oxen above all other farm possessions. Before and after the 
Great Trek (1836) there existed a friendly rivalry among the 
farmers of South Africa to possess oxen that were uniform in 
conformation, shape of horns and colour markings, and that had 
hard, flinty feet and the straight easy action so desirable for 
trekking long di.stantes. 

The Africander has a hump over and slightly in front of the 
shoulders. This hump is more rounded, and blends more smoothly 
into the shoulder than that of zebu cattle. The colour may vary 
from dark to light red but dark red is preferred. After the days 
of the voortrekkers little attention was given to the development 
of milk production, but the Africander cow seldom fails to .supply 
enough milk for her calf under the most adverse conditions. 
VV'hile the breed was developed j)rimarily to produce trek oxen 
that would subsist entirely on the veld and survive droughts, 
later requirements have been for an early maturing, uniformly- 
llcshed beef animal that maintains the hardiness of the earlier 
type. The Africander Cattle Breeders’ society was formed in 1912 
for the regulation and control of registrations of Africander cat¬ 
tle in the South African Studbook. 

The first and only importation of Africander cattle into the 
United States was made in 1931 by the estate of Henrietta M. 
King (King ranch), Kingsville, Tex. The shipment consisted of 
16 bulls and 13 cows and heifers. 

Brahman (Zebu) Cattle. —The term Brahman (Zebu) has 
been selected by the United States department of agriculture as 
the name of all breeds of Indian cattle in the United States. In 
South America and in Europe these cattle are known as Zebus. 
Brahman cattle, are characterized by a prominent hump above the 
shoulders, and an extreme development of loose, pendulous skin 
under the throat, on the dewlap, navel and the sheath of males. 
The rump is drooping. The head is long and narrow, cars arc 
long and carried in a drooping manner, and horns differ widely 
according to sex and strain. The colour varies from shades of 
gray to black. Indian cattle, like tho.se of Europe, vary' in size, 
form and symmetry under the influence of local differences in 
climate, soil and available feed. In their native home, Indian cat¬ 
tle are used primarily for work and milk production. The vast 
majority of people of India are averse to killing them for food. 
Humped cattle of India were imported into the United States as 
early as 1849, but the importations that had the widest influence 
were made in 1906 and in 1924. These cattle have been used in 
the gulf coast area of the United States for crossing with the 
improved breeds of beef cattle to produce a type adapted to the 


hot. humid conditions prcv'ailing in that region. 

The Santa Gertrudis. —This breed of cattle had its origin in the 
United States, having been developed by the King ranch in the 
state of Texas. It resulted from crossing Brahman bulls of about 
seven-eighths pure breeding, and purebred Shorthorn cows. Over 
a period of years, beginning in 1920, selective breeding was prac¬ 
tised in which preference was given to red colour without sacri¬ 
ficing type and conformation, Santa Gertrudis cuttle are, for the 
most part, solid red in colour with occasional small w'hite mark¬ 
ings. usually on the forehead or in the region of the flanks. They 
possess a slightly higher percentage of Shorthorn breeding than 
of Brahman. 

The breed is named for one of the bulls that contributed much 
to its development. Santa Gertrudis cattle arc the heaviest of the 
beef breeds when rai.sed under .similar conditions. They have 
great depth and length of body, with more loose skin about the 
neck, brisket and navel than the brc'eds of strictly British origin. 
They have proved to be highly adaptable to the gulf coast country 
w’herc conditions are .semi-tropical. 

Dairy Breeds .—The Holstcin-l'ricsian. —The Holstcin-Friesian 
breed of cattle originated in north Holland and Friesland. Its 
chief chara( leri.stics arc large size and black and w'hite spotted 
markings, sharply defined rather than blended. I'hese cattle arc 
believed to have been selected for dairy qualities for about 2.000 
years. They have long been widely distributed over the more 
fertile lowlands of continental Euro])c w'here they arc valued 
highly for their milk-producing ability, However the milk has a 
relatively low butterfat content. When the Dutch colonized New- 
York, they brought their cuttle with them, but after the colony 
was ceded to the British crown and English settlers brought their 
own cattle, the Dutch cattle disappeared. The first exportation 
from Holland to the United States was in 1795, but the largest 
importations were made between the years 1S79 and 1887. These 
cattle were registered in the Holstein Herdbook and the Dutch 
Friesian Herdbook. In 1885 the two association.s united in the 
Holstein-Fric.sian A.ssociation of America, the largest dairy breed 
association in the Unitid Slates. 

The breed is w-idely di.strihuted although not so well adapted to 
rough, poor lands as some dairy breeds. Besides being well estab¬ 
lished in the low-land (ountrie.'> of western Europe, in England, 
and throughout the United Stales, cattle, of this breed are found 
in Canada, Australia, South America and South Africa. 

The Jersey. —Within sight of the coast of Normandy in the 
English channel is a group of four small islands that have long 
been noted as the native home of two distinct breeds of dairy 
cattle—the Jersey and Guernsey. The Island of Jersey, the largest 
of the group, has an extremely mild climate and cattle can be out¬ 
doors most of the year. It is believed that the jersey is descended 
from French cattle. Its colour is usually a shade of fawn or 
cream but darker shades are common. The fawn or cream has 
been attributed to the cattle of Normandy and the darker colour 
to those of Brittany. Jersey cattle are relatively small in size. 
The purity of the breed wa.s recognized as early as 1763, and in 
1789 a law was pas.sed prohibiting the importation of cattle into 
Jersey except for immediate slaughter. They have been intro¬ 
duced in large numbers into England, ohc of the earliest herds 
being formed in i8ii. 'Die first exportation to the United States 
was in 1850. The Jersey is adaptable to a wide range of condi¬ 
tions and its distribution is world-wide. Jersey milk is remark¬ 
ably rich in butterfat, and for that reason animals of this breed 
are in demand for crossing with native stock to improve the 
quality of milk. The Royal Jersey Agricultural society, founded 
in 1833, assumed sui^rvision of the breed on the Island of Jersey, 
w'hile the Engli.sh Jersey Cattle society, organized in the ’70s, is 
the registry association in Great Britain. The American Jersey 
Cattle club was organized in 1868, and under the supervision of 
this organization a register-of-merit system was established in 
1903. 

The Guernsey .—The Island of Guernsey, another of the Chan¬ 
nel islands, is the home of the Guernsey breed. Like the Jersey, 
this breed is thought to have descended from the cattle of nearby 
Normandy and Brittany. All of the cattle of the Channel Islands 
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were at one time known as Aldcmeys. After laws had been cn- 
arted prohitiiting the importation of cattle to the islands except 
for slaughter, the two distinct breeds—Jerseys and Guernseys— 
tame to be rero^'nized. Guernsey cattle are fawn-coloured, marked 
with white, and arc larger than their widely distributed sister 
l>reed, the Jersey. Guernse\'s are noted for the production of 
milk of a pronounced yellow colour. The first Guernseys were 
exported to the I’nited States in i.s?o, hut it was not until 1H70 
that the export business bet ame exf(‘nsi\e. Numbers of Guernsey 
rattle are to be found also in Kngland, Australia and Canada. 
'I'he Koval (Juern.sey Agritulfural and Horticultural society super¬ 
vises the breed on the Island <if Guernsey, maintaining two herd- 
hooks, one for general registration and (he other for advanced 
registry Tlie American Guernsey Cattle club was organized in 
1S77 and supervises the advanced registry system and pedigree 
registration of Guernseys in the I’nited States. 

7 //r firnwn —The native home of the Ilrown Swiss is 

Switzerland. The breed i.s probably one of (he oldest in existence. 
While these cattle are classitied as a dairy breed in the United 
States, they are often considered as a dual-]»urpose breed for they 
are heavier boned and thicker tleslK'd than the cattle of the Chan¬ 
nel Islands breeds, The colour of the Brown Swiss varies from 
light brown or gray to a dark shade of the.se colours. Brown 
Swiss cows are good, persistent milkers, producing milk of aver¬ 
age quality as compared with other Itreeds of dairy cattle. 

This breed h;is found favour in Italy, Austria, Hungary, United 
Stales, Mexico and the South American countries. Brown Swiss 
were first introduced into the United States in iS6(). The Brown 
Swiss Cattli' Breedi'rs’ Association of America, organized in 18S0, 
supervises the registration of pedigrees and the regi.ster of pro- 
du( tion of Brown Swiss cattle in the United Slates. 

77 /c Ayiwhirr .—The Ayrshire breed originated in the county of 
.\yr in southwestern Scotland in the latter part of the iHth cen¬ 
tury and is considered to be the only special dairy breed to have 
originated in the British Isles. Native cattle of the county from 
which the brc'ecl takes its name appear to have been improved by 
I ros.sing with other breeds to develop a type that would meet 
local conditions. Further mating and .selection moulded the breed 
into its [iresent form, The Ayrshire has very distinctive horns, 
which are long and curve outward, upward and slightly backward 
I’he body colour x.aries from almost imre white to nc'arly all 
(herry red or brown with any combination of colours. The beef 
(jualities of the brc*ed arc- of secondary importance but among 
ciairy bre-eds the- Ayrshire ranks high as a beef producer. The 
distribution of the Ayrshire is wide, and e.x{)(>rtations have been 
made to many countries, 'riie breed is strongly represented in 
Canada and the nortlu-astern part of the United Statc-s and is 
lourul also on (he continent of ICurope, in South Africa. Australia. 
New Zealand, Puerto Rico, Mexico and C'entral America. The 
.\yrshire Breeders' Association of the- United States of America 
has been instrumental in fostering herd testing and a .system of 
selective registration for approved sires of the bre-ed 

Hihlickihai’Iiy.— U, S. Dept, of Agri Yrurhoolt (1900), p. 700; C. W. 
IMuml), Typrs mid Brreds of Farm Aniniiils, rev. <-d. (nj’o) ; C. H. 
Eckicw, K. L. Anthony, L. S. Palmer, Patry Cattlr and Milk Pro- 
iluitum, rev. ed. (m.pUi A. H. Sandc-rs, 77 ic Cattlf of the W orld, 
Their I'laie in Ihf llutnan Scht'me — Wild Types and Modern Breeds 
in Many Lands (19^6), Shorthorn Cattle (1918) and The Story of 
the lierefords (191 j) i A, M, Ho-iinan, Cattle Farming, in South Africa 
(i9,c;); W. H, PelcTS, Lnc'^toek Produetion (194.’); K. L. Potter, 
Western Livestock Mana};etnent (1917). 

Pedigree Cattle Breeding. —Many breed.s and sub-breeds of 
cattle arc distributed throughout the world. On the continent of 
Europe alone, bc-tween 40 and 50 distinct breeds are de.scribed by 
French and th-rman writers. Great Britain is the home of 11 
breeds which have been exported to the United Slates, and in 
addition as many more minor breeds of local importance arc 
described by English writers. The art of breeding seems to have 
begun in England about 1770 as the result of the work of Robert 
Bakewell. Bakewell was not only a pioneer breeder but is reiwrtcd 
to have kept records and notes on the progeny of his cattle in 
order to .show the progress made. Tlic activities of the Collings 
brothers in iinproving the Shorthorn breed rank next to those of 


Bakewell in livestock improvement. The work begun by these 
breeders spread over Great Britain and had a lasting influence oq 
livestock improvement throughout the civilized world. As the 
fame of British cattle spread to other countries, a demand was 
created for these improv'cd breeds. Cattle were exported to other 
countries to found new herds and to improve the native cattle. 
I’ractically all present day pure breeds of farm animals became 
breeds before the jiractice of registration, issuing of pedigrees 
and publication of their respective herdbooks w-as begun. 

The development of breed registry associations in the United 
.States differs somewhat from that of Great Britain w'here herd- 
books remained open, for a time at least, to all animals that met 
certain requirements as to breed characteristics. The British 
practice tended to broaden the base of the breed. Cattle breed¬ 
ers continue to direct their efforts toward further improv'cment 
of breeds. Individual excellence and pedigree are accepted as 
only a {lart of breed improvement, as the essential test of an ani¬ 
mal’s breeding ability is in the performance of its progeny. Non- 
.sclective testing and the use of progeny-tested animals for breed 
improvement have received increasing attention by constructive 
j breeders. The herd test and advanced register, or record-of- 
I merit te.sting introduced by breeders of dairy cattle, the get-of- 
sire class, and slaughter test of the progeny of beef breeds are all 
u.scful tools in determining the utility value of registered cattle. 

Conflicts of opinion on the use of impartial ratings with pedi¬ 
grees are usually based on whether the information gained by 
such measures has enough practical usefulness to be worth the 
cost. Animal breeding is still practised largely as an art, wdth 
gn-ater emphasis placed on selection by observaiion than on any 
other procedure. The setting up of well-defmcd types by early 
breeders, followed by rigid selection of breeding stock, was thc- 
basis of prc.sent breeds. Most of the suliscquent improvement 
in (he common livestock of the world has been accomplished by 
the mating of jcurebred sires to common females. Even in this 
procedure best results are obtained when the females are selected 
with care and a high-quality registere^I sire is used. The effective¬ 
ness of this system of breeding is shown by the t>'i)e of cattle- 
found in (he- range area of the United States where most breed¬ 
ers have ust-d registered bulls of the .same breed for many gen¬ 
erations. The result has been a uniform type of cattle in demand 
by feeders of the corn belt states. The mating of closely related 
animals has been highly successful in some casc-s and disastrous 
in others. Bakewell followed this practice. u.sing animals of high 
merit, whereas Bates was not so successful. Twenlleth-century 
breeders have followed this breeding practice only after using a 
sire so superior that a successor of equal or suyeerior merit was 
diflicult or im[)os.sibIr to lind. Maintaining this standard of excel¬ 
lence by close breeding may also be possible when both parents 
arc of high individual merit. Instances hax-e occurred in which a 
new breed has been produced by crossing two or more well-estab¬ 
lished strains. In theory, the object of crossing two strains is to 
combine desiralile characteristics possessed by each. Limiting fac¬ 
tors are time and the expense of keeping the large numbers of ani¬ 
mals neces.sary to fix the type. This system of breeding was 
followed in developing Polled Herefords, Polled Shorthorns, and 
the Santa Gertrudis breeds. A purebred sire has often been 
mated to purebred or high-grade females of another breed lor the 
production of market animals. Crossing of two breeds generally 
produces offspring possessing greater vigour, aliility to grow more 
rapidly, and ability to use feed somewhat more efliciently than 
either of the component purebred bloodlinc.s. 

After i()oS a number of co-operative dairx- breeding associa¬ 
tions were organized in the United States, the main purpexse being 
to obtain for the members the services of registered proved sires 
at a reasonable cost. Another method of making extensive use 
of superior sires is by means of artificial insemination. This 
practice has been widely used in Russia, and where cattle-breeding 
as.sociations have been organized in the United States and trained 
technicians are available, there is possibility for its increased 
usefulness. 

After iQcx) there was growing appreciation of the value of 
scientific knowledge in breeding plans. A scientific approach to 
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the study and practice of animal breeding has been made through 
the knowledge that the cell is the physical basis of inheritance and 
that all inheritance occurs in an orderly manner. 

Biuliography.—\'. .\. Rice, The Brecdinf’ and Improvement of 
Farm Animah (1Q42) ; L. M. Winters. Animal Breeding: Un.O)) ; 
J. L. Lush, Animal Breeding Flans, 2iul ed. (jy4c); John Hammonil, 
Farm Animals, Their Breeding, Growth, and Inheritance (1^40L 

Nutritive Requirements. —The feed consumed by cattle is 
used for a number of functions, deiK'nding to some extent on the 
purpose for which the animal is maintained. The larger part of 
the feed is required for normal body functions; the remainder is 
available for growth, fattening, reproduction and lactation. 
Sources of nutritive energy, protein, fat. minerals and vitamins 
are essential for the ^troper nutrition of cattle. Investigations of 
maintenance and production requirements have been of a highly 
technical nature and the results have provided feeding standards. 
As good pasture has a high content of protein, minerals and 
carotene, and is an economical source of nutritive elements, })as- 
ture irn[)rovement has received much attention in the United 
Slates. Pasture not only tends to maintain fertility in the herd, 
but also provides the cows with a surplus of various known and 
unknown nutrili\a* essentials that can he stored in their bodies 
and thus ensure them against such deficiencies that might ociur 
from the feeding of low-(juality roughage during the winter. 
Experienced feeders have found that a liberal feeding of protein is 
necessary for high milk production, with a tendency to supply 
this element in the form of a vegetable protein from green leafy 
legumes. \'itamin and mineral requirements have also received 
considerable attention. I'he minerals most likely to be needed to 
suitplement feeds are common salt, calcium, phosphorus, iodine 
and iron. Other minerals are sometimes requirt*d. Calcium and 
phosphorus refiuiremenls are closely associated, since the two 
elements are storc‘d together in nearlc’ fixed jiroportions in the 
l.)ones and secreted together in nearly fixed proportions in the 
milk. If either element is detident in the feed, both bone build¬ 
ing and milk secretion are hindered, Pho.sphorus deficiency is a 
more common cau.se of nutritive trouble with cattle than calcium 
deficiency, since the soil in some fiarts of the world is deficient 
in phosphorus, and the forage of lhe.se areas is deficient in this 
element. Where cattle subsist almost entirely on the range it is 
practical and sometimes less expensive to supply phosphorus and 
ix’rhaps other minerals from sources other than grain and forage 
crops. 

As with minerals, vitamins are perhaps of greater concern in 
rations for growing and breeding stock than for fattening cuttle. 

V itamin A appears to be the one most likely to be deficient in 
feeds for-dairy cows, or for steers fattened in areas where green 
leafy forage and cellow grain are limited. Newborn calves have 
no reserve of this element but k is siqiplied by colostrum. 
Carotene, the yellow pigment of the jilant from which vitamin A 
is formed in the animal body, occurs in close association with the 
green colouring matter of pasture plants and other green forage. 
As a rule, the greener the colour of the hay, the greater the 
amount of carotene, but hay stored for long period.s tends to 
Io.se much of its c.arotene though still retaining most of it.s colour. 
Cattle must have an adequate supply of vitamin D to enable them j 
efficiently to assimilate and utilize the calcium and phosphorus in | 
their feed. It is believed that farm animals of all types generally 
receive an adequate supply of this vitamin by exposure to the 
sun's rays, depending on the intensity of the sunlight and its con¬ 
centration of ultraviolet rays. Knowledge of nutritional require¬ 
ments of cattle is very rapidly changing and still incomplete, and 
must constantly be reappraised as newer knowledge is obtained. 
(See also Feeding Stuffs and Livestock Feeding.) 

Bibliography. —F. B. Morrison, Feeds and Feeding (1936); L. A. 
Maynard, Animal Nutrition (19,^) ; R. R. Snapp, Beef Cattle, Their 
Feeding and Management in the Corn Belt States, rev. cd. (1930). 

Management, Care and Handling. —The management and 
care of beef and dairy cattle are highly s^iecialized practices. In 
the United States, for example, the feeding of beef cattle in the 
corn belt states, the production of feeder and grass-fat cattle on 
the ranges of the west, and the production of milk in the dairy 


.sections of the northeast and middle western .states, all require a 
high degree of skill with different equipment and management 
practices. The range area is compo.'^ecl of pilains and mountainous 
areas useful for grazing purposes. Practical ranch oiieration com¬ 
monly invtilves attention to deferred and selective grazing to 
maintain the supply of forage, selection and culling of-the breed¬ 
ing herd, controlled breeding, a well-arranged water suppily and 
the j^roduction of winter feed where necessary. All of the.se prac¬ 
tices are conducive to good condition of the breeding herd and a 
satisfactory crop of N'igorous calves capable of making good 
gains 

On a well-managed ranch, a relatively high percentage of the 
investment is in the livestock rather than equipiment. The range 
may be fenced or not. depending on the type of ranch. Corrals 
are used where large numbers of cattle are handled. In connec¬ 
tion with the corral, a chute for holding cattle while being 
branded or vaccinated is usuall>’ a desirable investment. Range 
cattle are branded as a means of identilication. Brands are 
recorded by the owner in the state where the ranch is located. 
Rounding up cattle or working the range is a time of great activ¬ 
ity, ccspecially when fat cattle ate to be shipiiecl, the breeding herd 
shifted to winter range, and calves separafc'd from their dam.s to 
he sold as feeders or held on the ranch. The winter range is 
usually a pasture or range that offcTS sonu‘ natural protection 
from winter storms and provides grass or brow.se that is suitable 
for winter grazing. When necessary, maintenance rations of cheap 
roughages or small amounts of pirotcin supplement are fed during 
the winter or early sjiring. 

The fattening of bc*ef cattle in the United Slates is closely 
related to the production of calves and yearlings in the range area. 
The most important feeding area is the corn bedt states of the 
middle west whe re cahes or yearlings from the western ranges 
are fattened in dry lots, riiese cattle are fed corn and hay in 
feed bunks with some silage, salt, and minerals. Most cattle 
feeders take it as a matter of course that rattle feeding can not 
be made a .successful enterjiri.se without having hogs in the feed 
lot with the cattle. Inexpensive barns or sheds, feed racks and an 
adequate water sujiply are the most important items of equip)- 
inent which with feed and labour go to make up> the feeding 
opieration. 

While the })roduction of feeder and gra.ss-fal cattle in the range 
state's is a highly specialized form of beef-cattle production in 
the United States, the maintenance of comparatively small breed¬ 
ing herds of registered cattle in many of the other states, as well 
as in the range area, reejuires a high degree of skill. Their care, 
management, and breeding differ from lho.se under which com¬ 
mercial range herds are handled. 'I’he registered cattle are pro¬ 
duced primarily for breeding purposes and receive more attention 
and are fc'd more liberally as a rule than cattle jiroduced pri¬ 
marily for slaughter. Breeding herds are made up) of highly 
selected individuals conforming to the standards of the breed 
Cows are bred to calve throughout the year, but most of the 
calves are born late in winter or early in the sp)ring. During the 
.summer months these calves run with their dams and may be 
fed grain in crccpis while on jiasture. C'ows arc usually main¬ 
tained on jeasture and roughage produced on the farm. Young 
cattle arc given every oppiortunity to develop) as considerable in¬ 
come is derived from the sale of young cattle, espiecially bulls, 
either at p)rivale sale or auction. 

Dairy farming in the United States is usually di.stinct from the 
p)roduction of beef, but a certain amount of ovcrlappiing occurs. 
Apipiroximately two-thirds of the dairy cows arc cattle of spiecial- 
ized dairy breeds; the remainder consist of cattle of beef, dual- 
purpio.sc, and mixed breeding. In commercial herds, replacements 
arc commonly bought but .some breeders grow their own replace¬ 
ments in order to impirove ptroduction and lessen the danger of 
disease. Good cattle and modern methods of care and manage¬ 
ment arc impiortant element.s in profitable dairying. Barns and 
cquipjment should be designed for producing and caring for milk 
efficiently and in a .sanitary manner. The most common type of 
dairy barn in northern states is the two-story typx* with a loft 
for hay storage above the cows, whereas in the south where stor- 



CA'ITLE 


50B 

a^t: capacity is not so necessary, the one-story bam is more 
widely used. Practically every dairy farmer havinp a sufficient 
number of cattle to make the use of a .silo profitable has one. 
Floors of dairy cattle barns are preferably of concrete, and the 
irifjst common method of confininp: cow.s is with swinging stanch- 
i(jn.s. Water i.s often provided by means of automatic drinking 
fountains Cow.s are milk&d twice daily, except in cases of ad- 
eameef register or register of merit where three- and four-lime 
milking may be practised. Milking machines arc used success¬ 
fully, esjx'fially where there is a labour shortage. On well- 
managed dairy farms each milking is weighed and butterfat tests 
are made at regular inu*rvals. Most of the dairy breed assoria- 
tion.s have adojjted herd-test plans under which all registered 
(ows of the herd are tested. All these records are used as a part 
of the })lan to show which cows are the most profitable. As feed 
is an iniport.inl item in the cost of produttion, attention is given 
to the niaintenanc{• of jja.stures for summer feeding and the pro- 
dud ion of good-(|uality roughage for winter feeding. Good feed¬ 
ing, good breeding and the production of a sanitary product are 
the aims of the progre.ssive dairyman. 

Hnu.locac.M'TiY.-—H. R. Snapp, Brrf Cattle, Their Feeding and Man¬ 
agement in the Corn Belt States, rev. ed. (udo); C. H. Eckles, E. L. 
Anthony, and L. S. Taliner, Dairy Cattle and Milk Frodurtion, rev. 
dl. (A. C. Ck.) 

Diseases of Cattle. —The greatest hazard to success in rearing 
cattle, [iracfically anywhere, is disease. The most destructive dis¬ 
eases are lau.sed l)y infections with filterable viruses and bacteria, 
but fungi, parasites, poisons, malnutrition and disturbances of 
metabolism also exact heavy tolls. 

Foot-and-mouth disease, or aphthous fever, probably is the 
most widespread and contagious of all infectious maladies of ani¬ 
mals. Cattle and other cloven-footed animals, including swine, 
sheep and goats, arc .su.sccptible. As the name indicates, the 
principal le.sions occur in the mouth and on the feet. Heavy death 
losses are infrequent except in extremely virulent outbreaks. 
Generally, howe\'cr, great i()s.se.s accrue from impaired growth, 
reduced milk tlow, loss of body weight, and secondary infections. 
Even the mo.sl rigid quarantines and re.-trictions of movements 
of aJtimals and animal })roducts sometimes fail to control the 
s[)read of the malady. In tlie United Slates, the immediate 
slaughter of affected and eTqiosed animals effected complete 
eradication of the infection on six occasions after iqoo. This 
procedure has been adapted from time to time in England and 
some of the countries on the European continent, but the prox¬ 
imity ol areas in which the disease has become established is a 
constant hazard. 1'he disease is i:)revalent in most of F^urope, 
Asia, Africa and South America but (1945) had not occurred in 
the liniti'd State.s after 19’9. 

Rinderpest, or cattle plague, a highly fatal, contagious, filtcr- 
able-virus disease, was widespread in the 19th century practically 
all over the world but has not occurred in North America. Vig¬ 
orous (-radical ion measures w'ere widely applied, and it remains 
only in Asiatic countries and parts of Africa. The disease is 
characterized chietly by severe gastrointestinal involvement, but 
in som(‘ case.s it may be readily confu.sed with foot-and-mouth 
disease. 

-(’onlagious pleuro.i)neumonia, or lung plague, was prevalent in 
many countric.s before the 20th century, Ry mean.s of quarantines 
and slaughter of affected animals, the disease ha.s been eradicated 
iroin EuroiH.* and North America. It persi.sts in Asia, Australia, 
aiu .1 parts of .Africa. 

IulxTculosis in cattle is a widespread, chronic, bacterial di.s- 
ease caused by an organism dosely related to that of human 
tuberculosis. Almost all mammals, including man, are susceptible 
to bovine tuberculosis. Cattle are relatively insusceptible, how¬ 
ever. to the liuman and avian types of the infection. The bovine 
mtection may be readily conveyed by infected milk and milk 
products I'aslcurization is an effective safeguard. The disease 
may be .successfully controlled by repeated application of the 
tutHTfubn test. Tuberculin, di.scovcred by Robert Koch in 1890, 

IS a refined, noninfective product of the growth of the tubercle 
bacillus, Bacillus {Mycobacterium) tuberculosis, on an artificial | 


i medium. When tuberculin is injected into an infected animal a 
characteristic reaction results by which the disease may be diag¬ 
nosed even in very mild cases. The infected animals may then 
be placed in quarantine, thus reducing spread of the disease, or 
they may be slaughtered at once. The latter procedure has been 
followed in the United States and the extent of bovine tubercu- 
I losis, formerly averaging about s% much higher in some 
areas, has been reduced to less than 0.5% in all parts of the 
country. 

Brucellosis, or Bang’s disease, which is characterized by abor¬ 
tion and sterility, is a serious problem wherever inten.sive breed¬ 
ing operations are conducted. In Europe, as many as 40% to 609? 
of the cattle in some regions are infected. The disea.se is also 
prevalent in North and South America and elsewhere. Man fre¬ 
quently contracts the infection, which is then referred to as 
undulant fever. Diagnosis is accomplished by blood tests. Con¬ 
trol may be effected by segregation of affected animals and by 
vaccination procedures, applied particularly to calves. 

Mastitis, or inflammation of the udder, rivals all bacterial dis¬ 
eases of dairy cattle in the aggregate loss it causes. It occurs in 
acute and chronic forms. Death rarely results but the infection 
causes alteration and material reduction of the milk secretion. 
Since the development of the sulfonamides and other modern 
therapeutic products, considerable success has been achieved in 
treatment. Control by segregation of affected animals and the 
adoption of careful sanitation are of great importance, however. 

Johne’s disease, or paratuberculosis, is a chronic di.sease of 
cattle, which causes considerable loss in Great Britain, North 
America and other parts of the world. The causative organism, 
Bacillus {Mycobacterium) paratuberculosis, produces a chronic 
dysentery which results in progressive emaciation and death in 
many cases. 

Two very acute, fatal, bacterial diseases of cattle are anthrax 
and black quarter (blackleg). These occur in quite definitely de¬ 
fined districts in widely separated parts of the world. In these 
areas, vaccination w'ith biological products prepared from the 
respective causative bacteria is generally effective in control. 
Anthrax may be acquired by other animals and also by man. 

Bovines, like other ruminants, possess a complex stomach hav¬ 
ing four compartments, the largest of which, the rumen, or 
paunch, has a capacity of as much as 50 gal. This anatomical 
peculiarity is responsible for frequent digestive disturbances. 
Bloat and impaction are common. Cattle also frequently suffer 
from perforations of the stomach by foreign metallic objects 
which are commonly ingested with the feed and cause death if 
they penetrate the heart sac. 

Calves, especially those of the dairy breeds, commonly develop 
fatal enteric disorders unless special care in feeding and sanitation 
is taken. 

Dairy cows are prone to develop metabolic diseases. Milk 
fev’er, or parturient paresis, is the commonest of these. It occurs 
usually just after parturition and invariably results in death if 
treatment is not given. Another such disease is acetonaemia, or 
ketosis, in which there are acidosis, subnormal quantities of 
sugar in the blood and faulty fat metabolism, with excess forma¬ 
tion of ketones in the body. 

Cattle may be afflicted with other diseases, infectious and 
otherwise, which cause considerable losses under certain condi¬ 
tions. These include actinobacillosis and actinomycosis, both 
commonly referred to as lumpy jaw; cowpox, which is closely 
related to smallpox; epithelioma (cancer eye); pasteurellosis 
(haemorrhagic septicaemia); infectious keratitis (pink eye); 
leukaemia; rabies; and rickets. 

BiuLiooRApnv.— Hutyra, Marek and Manninger, Special Pathology 
and Therapeutics of the Diseases of Domestic Animals (1938); U S 
Department of Agriculture Yearbook, “Keeping Livestock' Healthy” 
t* 94 a). (M. S. Sn.) 

Parasites of Cattle. —Parasites of cattle, belonging to such zoo¬ 
logical groups as protozoa, worms and arthropods, cause exten¬ 
sive economic loss. Successful control measures generally consist 
in attacking the various parasites at v-ulnerable points in their 
life cycles. 
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The diseases caused by protozoa, or one-celled animals, are 
especially important in tropical and subtropical countries. Among 
the most destructive are piropiasmosis or tick fever, anaplasmosis, 
surra and nagana. All these diseases are caused by minute para¬ 
sites that live in the red blood cells or in the blood stream, and 
are usually transmitted by blood-sucking arthropods such as 
ticks and flies; they are generally characterized by fever and 
destruction of the red cells. The monetary loss from these dis¬ 
eases is very great, e.g., in the United States (he estimated losses 
from piropiasmosis about 1900 were $40,000,000 annually. How¬ 
ever, by the end of 1943 more than 99% of these losses had been 
eliminated through eradication of cattle ticks by systematic di|> 
ping of ticky cattle in standardized arsenical dips. Control of 
other protozoan blood diseases, especially those transmitted by 
flies, has been less satisfactory. 

Other protozoan diseases of cattle are coccidiosis and venereal 
trichomoniasis. Coccidiosis is an intestinal disease characterized 
by bloody diarrhoea and emaciation. It is caused by sporozoan 
parasites that infect the inner lining of the intestine. The in¬ 
fection is largely in calves and is controlled by strict sanitation. 
Venereal trichomoniasis is caused by a small flagellate organism 
that is transmitted through coitus. Infection results in early 
abortion, sterility, and other breeding difficulties. 

The worm parasites are flukes, tapeworms, and roundworms. 
The common liver fluke (Fasciola hcpatica) lives in the bile 
ducts; it causes extensive damage to the liver and general un- 
thriftincss of the infected animal. The complicated life history 
and control measures are the same as those discussed under dis¬ 
eases and parasites of sheep. (See Sheep; Parasites of Sheep.) 

Several species of tapeworms infest the digestive tract but these 
worms do not appear to cause extensive injury. The larval or 
bladderworm stage of the common tapeworm (Taenia saginata) 
of man occurs in the muscles and causes a condition knowm as 
“measly beef.” Cattle acquire the infestation by swallowdng the 
eggs while grazing on pastures that have been contaminated by 
excrement from tapeworm-infested persons. 

Important roundworm parasites are lungworms, stomach 
worms, and intestinal threadworms of which there are numerou.s 
species. All these worms are acquired by picking up the infective 
larvae while grazing. Roundworms cause unthriftiness, anaemia 
and digestive disturbances, especially diarrhoea. The injurious 
effects are most pronounced in calves and in animals under two 
years of age. Sanitation, pasture rotation and avoidance of over¬ 
stocking tend to control worm parasites. Medicinal treatment 
with anthelminthic drugs, especially phenothiazine, is of value in 
controlling stomach and intestinal roundworms. 

The arthropod parasites include the ticks, mites, lice and flies. 
Aside from ticks and certain flies that transmit tick fever, ana¬ 
plasmosis and other protozoan blood diseases, the most injurious 
arthropod parasites are the warble flies, Hypoderma lineatutn and 
H. bovis. These flies lay their eggs on the legs of cattle. In a 
few days the eggs hatch and the young larvae penetrate the skin. 
They then migrate through the tissues of the body and eventually 
reach the back. Here the larvae or grubs, as they are sometimes 
called, complete their growth and produce swellings. The skin 
over each swelling becomes perforated and the holes so formed 
permit the larvae to breathe and to escape when they have com¬ 
pleted their growth. The annual loss caused by ox warbles is 
estimated at $50,000,000 for the United States and £160,000,000 
for the entire British empire. A somewhat similar fly lar\'a 
(Dermatobia hominis), commonly referred to as nuche or gusano, 
infests cattle in Central and South America. The adult fly does 
not deposit its eggs directly on the skin as do the warble flies, 
but lays them on the bodies of mosquitoes and other blood¬ 
sucking insects. The eggs hatch and the larvae crawl onto the 
skin when the insect is feeding. Hatching is stimulated by the 
warmth of the victim’s body. Ox warbles may be controlled to 
some extent by manual extraction of the grubs or by the use of 
dusts, dips or washes containing insecticidal substances such as 
rotenone. 

Other arthropods such as ticks, mites, lice and flies inflict con¬ 
siderable injury to animals by abstracting blood and causing irri¬ 
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tation to the skin. Such parasites living habitually on their hosts 
may be controlled by the use of insecticidal dips, washes or dusts; 
flies are best controlled by destruction of their breeding place.s. 

Bini.tor.RAPnY.— “Diseases of Cattle,” U S. Dept. Agric., Washington 
<1942); “Keeping Livestock Healthy,” Yearbook, U.S. Dept. Agric., 
Wajihington (1942). (E. W. Pe.) 

CATULLUS, GAIUS VALERIUS (84^-54 b-c.), the 
greatest lyric poet of Rome. As regards his names and the dates 
of his birth and death, the most important external witness is 
that of Jerome, in the continuation of the Eusebian Chronicle, 
under the year 87 b.c., “Gaius Valerius Catullus, scriptor lyricus 
Veronae nascilur,” and under 57 b.c., “Catullus xxx. aotatis anno 
Romae moritur.” There is no controversy as to the gentile name. 
Valcrws. Suetonius, in his Life of Julius Caesar (ch. 73). men¬ 
tions the poet by the names “Valerium Catullum.” Other persons 
who had the cognomen Catullus belonged to the Valerian gens, 
e.g. M. V’aleriu.s Catullus Messalinus, a delator in the reign of 
Domitian, mentioned in the fourth satire of Juvenal (I. it^V 

Inscriptions show, further, that Valerius was a common name 
in the native province of Catullus, and belonged to other inhabi¬ 
tants of V’erona besides the poet and his family (Schwabc, Quaes- 
tiones Catullianae, p. 27). Scholars have been divided in opinion 
as to W'hether his praenomen was Gaius or Quintus, and in the 
best MSS. the volume is called simply Catulli Veronensis liber. 
For Gaius W'c have the undoul)tcd testimony, not only of Jerome, 
which rests on the much earlier authority of Suetonius, but also 
that of Apuleius. In support of Quintus a passage was quoted 
from the Natural History of Pliny (xxxvii. 6, 81). But the prae- 
tiomen Q. is omitted in the best MSS,, and in other passages of 
the same author the poet is spoken of as “Catullus Veronensis.” 
The mistake may have arisen from confusion with Q. Catulus, the 
colleague of Marius in the Cimbric War, himself also the author 
of lyrical poems. 

Internal evidence shows that certain poems were written two 
or three years after 57 b.c., the date of Catullus’ death according 
to Jerome. Thus cxiii. was composed in 55 u.c., Iv. either in 
that year or later, while xi., xxix., xlv. all appear to be written 
after Caesar’s first invasion of Britain (55 b.c.). He is described 
by Ovid as “hedera juvenalia cinctus Tempora,”—a description 
somewhat more suitable to a man who dies in his thirtieth year 
than to one who dies three or four years later. Since no poem is 
certainly later than 54 b.c., it is be.st to retain Jerome’s reckon¬ 
ing of Catullus’ age as 30 years but to suppose him to have lived 
from 84 to 54 B.c. 

Jerome’s statement that Catullus w\is born at Verona is con¬ 
firmed by other authorities. His father w’as important enough to 
act as Caesar’s host, and it w'as probably at or near Verona that 
Caesar accepted the poet’s apologies for the attacks on himself 
and Mamurra (xxix, and Ivii.: sec Suetonius Jul. 73); xciii. may 
represent Catullus’ reply to earlier ad\’ances on Caesar’s part. 
The poet’s attitude was not due to republican sentiment, but the 
result of personal animosities. In xxix. he arraigns Pomi)ey along 
with Caesar, and in xi. he recognizes the latter’s greatness, 

Catullus’ complaints of poverty are not to be taken ver>' se¬ 
riously. He possessed a villa at Tibur as well as a retreat at Sirmio 
on Lake Garda, and the poems prove that he had the means to 
figure in the best society. Still his purse was often no doubt, as 
he says, “full of cobwebs” (xiii. 8). 

On reaching manhood Catullus was sent to try his fortune at 
Rome. The premature death of his brother in Asia Minor seems 
to have recalled him to Verona (cf. Ixviii.). In 57 u.c. he made 
a belated attempt at a public career by accompanying Memmius, 
the patron of Lucretius, to Bithynia, of which province Memmius 
had been appointed governor. His hopes of lining his purse at the 
expense of the provincials were not realized, and in the spring of 
56 B.c. he left Nicaea (xlvi.) and returned to Italy, perhaps on his 
own yacht (cf. iv.); en route he visited his brother’s tomb in the 
Troad (ci.). His delight at seeing Sirmio once more is charmingly 
expressed in xxxi. The poems show that his last years were divided 
between Verona and Rome. As a Tran.spadane, Catullus found 
many compatriots in the capital, and among them .several repre¬ 
sentatives of the new movement in poctr>' led by Valerius Cato, 
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himself a native of Cisalpine Gaul. The poems reveal him on 
terms of intimate friendship with certain of the younger mem 
bers of this circle; e.g., Calvus (xiv., 1 ., liii., xcvi.), Cinna (x, 

' xcv., cxiii ), Comificius (xxxviii.). He appears to have been 
acquainted with the two leading orators of the day—Cicer( 
(xlix ), and Hortensius (Ixv. and xcv.j. Among friends of les; 
eminence he counted a Caelius (Iviii.) whom some identify with 
Cicero’s protegt* M. Caelius Rufus, thinking that Ixix. and Ixxvii 
addressed to a Rufus, refer to the same man; this is possible 
but in that case another Caelius must be meant in c., since Cicero’s 
friend wa.s not a native of Verona. Particularly dear to Catullus 
but ofherwi.se unknown to us, were two friends V’eranius and 
Fahullus (ix., xii., xiii., xxviii,, xlvii ), while in i. he dedicates his 
libclliLs to the biographer and historian Cornelius Nepos, who in 
after years left it on record that in his opinion Catullus and Lucre 
tius were the two greatest poets of that jx^riod (Nepos, Life of 
Alticus xii., 4j. Among (,'atulius’ enemies the most furiously at¬ 
tacked in the poems—apart from Cae.sar and his lieutenant—an 
the pair Furius and Aurelius (xv,, xvi., xxi., xxiii., xxiv., xxvi.), and 
one Gelliu.s. who is the target of no fewer than seven epigrams. 
Other victims of his invective are Ravidus (xl.) and Rufus (.^cc 
above), his rivals in love; a freedman Thallus (xxv.); a ridiculous 
fop Fgnafius (xxxvii., xxxix ). To a false friend Alfenus he writes 
more in sorrow than in anger (xxx.). The most imi)ortanf in¬ 
fluence in C'atullus’ life was that of his mistress Lcsbia. Her real 
name was Clodia (Apuleius, Apol. 10 >; Catullus chose the pseu¬ 
donym for its connection with Sappho (li., a translation of a 
famous ode of Sa|)pho, was perhaps a first tribute to his mistress’ 
charms). 7 ’here (an be little doubt that Clodia was the notorious 
sister of the demagogue, married in n.c. to Q. Mctellus Ccler 
and susi)C(:tcd of responsibility for his death in 59 n.c. Cicero 
mentions her several tiriies in his Ix'tlers, and has left a graphic 
picture of this dangt'rous beauty in the speech {Pro Carlio), in 
which he defended M. Caelius Rufus (see above), also one of her 
lovers, against the charge of having tried to poison her. Though 
Cicero writes as an advocate and Catullus as a lover, their de¬ 
scriptions are not inconsistent, and the final prijof of identity is 
contained in Ixxix., the Leshius of which poem clearly covers a 
Clodius, not, however, the demagogue P. Clodius.but Sex'. Clodius. 
a kinsman and associate of Publius, whom rumour represented 
as having relaticms with Clodia (Cicero, Dc Dorn. 25) similar to 
tho.se atlriliuted to Lcsbius by Catullus. A recent attempt to 
identify Lesbia with a younger sister and namesake of Mctellus’ 
wife, who married L. Lucullus and w’as divorced by him for al¬ 
leged relations with her brother, appears unconvincing. Catullus 
wa.s Clodia’s lover during Mctellus' lifetime {cf. Ixxxiii ); the 
husband’s death aiiparently brought other rivals on the scene, and 
Catullus’ allegiance had been sorely tried before he left for Bi- 
thynia, but xi., the final renunciation, is subsj'quent to his return 
(s<’r above). The data do not sulTice to lix the course of the 
liaison more exactly. 

Catullus’ poetical activity began soon after his assumption of 
the fof;a virilis {cf. Ixviii. 15-17); references in the j>ocms sug¬ 
gest that he sometimes puhli.shcd his pieces separately or in small 
grou|).s {cf. i. 4; xvi. 3.; xlii.; xliii. 7; liv. 6). Later {cf. i.) he 
formed a collection of his compositions and dedicated it to Cor¬ 
nelius Nepos, but it is a moot point what this libdlns contained, 
whether it was identical with the present collection, and, if not, 
how the latter was formed. As arranged in the mss., the poems 
fall into three sections, viz., (j) i.-lx., shorter lyric pieces, (2,) 
Ixi.-Ixviii., longer poems in a variety of metres, (3) Ixix.-cxvi., 
elegiac epigrams. The hyjKJthesis most in favour recently is that 
our present collection was formed in outline by Catullus himself 
before his death, and that afterwards his literary executors in¬ 
serted in the groups so arranged sundry other material discovered , 
among his remains, including unfinished pieces like xiva. and lx. j 

Though Catullus was an Italian of the Italians in character and j 
teinpenvmenl, it is impossible to appreciate his poetry correctly ' 
except in relation to Greek and more particularly Alexandrian 
poetry. Like that of the other novi poctae, his work has two 
aspects. On the one hand wc have the shorter pieces in w’hich any 
and every emotion of the moment finds instant expression, on the | 


other the poems which earned Catullus the title of doctus, con¬ 
siderably longer than his nugae but short when compared with 
the Annales of a Volusius (xxxvi., xcv,). The poet’s debt to Alex¬ 
andrian models in these longer compositions, though hard to con¬ 
trol to-day owing to the fragmentary survival of later Greek 
poetry, is universally admitted, Catullus himself declares Ixvi. to 
be a translation from Callimachus {cf. Ixv. 16); Ixiv. is cast in the 
mould of a Hellenistic epylliofi; Ixviii., a mixture of the personal 
and narrative elegy, framed as a letter to a friend, also has Alex¬ 
andrian forbears; Ixii. adapts an epithalamium of Sappho after 
the manner of the later Greeks; even Ixiii. (the AUts) which gives 
an impression of striking originality probably follows in the track 
of Callimachus or some other Alexandrian. The most original of 
these longer poems is probably Ixi., the epithalamium for Manlius 
Torquatus and Vinia (or lunia) Aurunculeia, since here Catullus 
has tried to fuse the native versus Pcscennini with the Greek 
hymenaeus; it contains touches, e.g., 216-220, marked by a ten¬ 
derness unknown otherwise before Virgil. Even in the nu};ae 
Catullus’ debt to Greece is greater than was realized till recently. 
Just as the life of the yeuijtpoi with its interest centred on love 
and letters had been anticipated by that of the later Greeks (com¬ 
pare 1 . with the lines of FIcdylus \flor. circ. 2(;o b.c.J preserved 
in Athenacus xi. 473a; .see also xxxv. and xxxviii.), so the forms, 
lyric raLypcov ari(l elegiac ciiigram, to express these emotions, 
had been fixed by the same predecessors. Hellenistic lyric only 
surviving in meagre fragments, Catullus’ originality appears 
greater here than in his elegiacs which we ^^in compare with the 
epigrams of the Greek Anthology, but metre (especially the sca- 
ari iambic and phalaccan hcndecasyllabic), subject-matter, and 
often phrasing indicate his obligations. The poems on Lesbia's 
(parrow (ii. and iii.) and that on the yacht (iv.) had Hellenistic 
irolotypes, and an Alexandrian element crojis up even in such 
an ardent love-poem as vii. {cf. II. 3-6). Nevertheless it is in 
hese shorter pieces that Catullus is most Roman and most him¬ 
self. The attacks on the smaller fry who had incurred his dis- 
ileasurc often revolt us to-day by their gratuilou.s obscenity, but 
he iambi on Cae.sar and his associates, which recall but far sur- 
lass in bitterness the poinilar lampoons current at I he expense of 
he imperator unicus, were justly considered by their chief victim 
o have branded him with perpetua stigmata. On the other side 
he Lesbia cycle cannot be paralleled in ancient literature for sin¬ 
cerity of passion, passing through all the stages of joyous con- 
cntrnent, growing distrust, and wild despair to the poignant adieu 
of the disillusioned lover. 

Th(‘ best edition of Catullus is that by W. Kroll (Leipzig, 1023), 
The best English commentary is that by R. Ellis (2nd ed., i8Hu). 
Neither the current Oxford text (1904) nor the Tcubner can 

l>c considered satisfactory. Volume vi. of the Locb Classical Library 
(1912) contains a text and translation of Catullus along with Tibullus 
and the Pervigiliutn Veneris. The most recent translaticms into Eng¬ 
lish arc by Sir William Marris (1924) and F. .A, Wright (n.d.). See. 
also H. A. J. Munro, Criticisms and Elucidations of Catullus (2nd 
ed., 1905) ; K. P. Harrington, Catullus and his Influence (192,3) : Frank 
Tenney, Catullus and Horace. (1928). (E. A. B.) 

CATULUS, the name of a distinguished family of ancient 
Rome of the gens Lutatia. The following are its most important 
members ; 

1. Gaius Lutatius Catulus, Roman commander during the 
first Punic War, consul 242 b.c. With a fleet of 200 ships, he 

iccupied the harbours of Lilybaeum and Drepanum. The Cartha¬ 
ginian relieving fleet was totally defeated off the Aegates Islands, 
darch 10, 241, and Catulus shared in the triumph, though, owing 
o a wound, he took no part in the operations. {See Punic Wars ; 
irst, ad fin.) 

2. Quintus Lutatius Catui.us, Roman general and consul 
with Marius in 102 B.c. In the war against the Cimbd and Teutoni 
qq.v.) he was sent to hold the passage of the Alps, but was 
orced back over the Po {see Marius, Gaius). In 101 the Cimbri 
ere defeated on the Raudine plain, near Vercellae, by the united 
rmies of Catulus and Marius. The chief honour being ascribed to 
Marius, Catulus became his bitter opponent. He sided with Sulla 
in the civil war, was included in the proscription list of 87, and 
:ommitted suicide. He was distinguished as an orator and writer, 
and is said to have written the history of his consulship and the 
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Cimbrian War. Two epigrams by him have been preserved and 
are published in W. W. Merry’s Fragments of Roman Poetry 
(Oxford, 1898, p. 173). See Plutarch, Marius, Sulla; Appian, 
li.C. i, 74; Veil. Pat. ii, 21; Florus iii, 21; Val. Max. vi, 3, ix, 13; 
Cicero, De Oratore, iii, 3, 8; Brutus, 35. 

3. Quintus Lutatius Catulus (c. 120-61 b.c.), son of the 
above, was a consistent supporter of the aristocracy. In 78 he was 
consul with Marcus Aemilius Lepidus, who proposed the over¬ 
throw of the Sullan constitution. Catulus vigorously opposed this, 
but Lepidus marched on Rome at the head of an army. He was 
defeated by Catulus and Pompey and fled to Sardinia. In 67 and 
66 Catulus unsuccessfully oppo.sed the Cabinian and Manilian 
laws, which conferred special powers upon Pompey. He consist¬ 
ently opposed Caesar, whom he tried to implicate in the Calilinar- 
ian conspiracy. Caesar, in return, accused him of embezzling public 
money during the reconstruction of the temple on the Capitol. 
Catulus’s supporters rallied round him, and Caesar dropped the 
charge. Although not a man of great abilities, Catulus exercised 
considerable influence through his political consistency and his 
undoubted solicitude for the welfare of the state. 

See Sallust, Ctitilina, 35, 49; Dio Cassius xxxvi. 13; Plutarch, 
Crassus; Suetonius, Caesar, 15. 

CAUCA, a department of Colombia, South America, lying 
on the Pacific coast. Pop. (1938) 356,040; area 11,660 sq.mi. The 
Western Cordillera, traversing nearly its whole length from south 
to north, and the Central Cordillera, forming a part of its eastern 
frontier, give a very mountainous character to the region. It in¬ 
cludes, bcside.s, the fertile and healthful valley of the upper Cauca, 
and a part of the coastal plain. The region is rich in mines and 
valuable forests, but its inhabitants have made very little progress 
in agriculture because there are not adequate transportation facili¬ 
ties. (.'apital of department is Popavan, pop. (1938) 18,292. 

CAUCASIAN AREA, NORTH. A natural area and former 
province in the Russian Soviet Federated Socialist Republic. 
Boundaries are: W., the Ukraine, the Sea of Azov and the Black 
sea; S., the Azerbaijan and Georgian republics; E.. the Caspian 
.sea; N,, the Stalingrad and Voronezh regions. Area, 110.969 sq.mi. 
Pop. 8,324,788; urban 1,408,085, rural 6,916,703. The following 
are linked to it administratively: the Kabarda-Balkaria, North 
Ossetian, Chccheno-lngushetia and Daghestan autonomous 
republics, and the Adygei, Cherkess and Karachaev autonomous 
regions. Most of the area is a fertile plain, which has always been 
a zone of movement of peoples, owing to its situation between the 
Black sea and the Caspian, with the Caucasus on its southern 
flank. It formed a link between the Mediterranean civilizations 
which established trading colonics there, the Persian and Turkish 
empires of Asia Minor, the Tatar and Mongol steppe peoples, and 
the Russians from the northwest, all attracted by its fertility and 
its trading possibilities. In 1926 the varying elements in the popu¬ 
lation included Ru.s.sians (Great Russians, Ukrainians and White 
Russians) 83.38%, Chechens, 2.72%,, Ossetians 2.03%, Armenians 
1.98%, Kabardians 1.85%,, Greeks 1.14%, Germans 1.06%, 
Cherkess 1.03%, with Ingushes, Karachaevs, Jews, Poles, Kal¬ 
mucks, Georgians, Tatars, Turks, Persians, Moldavians, Es¬ 
tonians, Czechs and Le.sgians. In spite of the.se varied elements, 
the area has a certain economic unity: it is essentially an 
agricultural area undergoing a process of industrialization, and 
has an important export trade. In varying forms this export trade 
dates from a great antiquity. The w'est and southwest, with rich 
black earth soils, have intensive agriculture, market gardening 
and dairying, and a good net of communications; proximity of 
the Black sea and the Caucasus leads to increased rainfall and 
modification of summer heat and winter cold, abundance of 
streams and a longer vegetative period (i.e., number of days with 
a temperature above 40° F.); in the Black sea area there are 275 
days, and in Krasnodar, Maikop and Armavir 250, as against 200- 
210 days in the Donetz and Shakhtinsk areas. Towards the north 
and in the east the climatic influences are Continental, with 
drought conditions, and in the east the soils are chestnut-coloured 
(favourable to the growth of summer wheat in wet years), with 
about 10% saline and arid sands unfit for agriculture. The chief 
crops are summer wheat in the northern provinces, a hard variety 


in demand on the world market for flour and macaroni, etc,, win¬ 
ter wheat in the wetter southwe.st districts, barley, maize, rye, 
millet and oats. Sunflower seed, providing food, oil, fuel and pot¬ 
ash is increasingly cultivated in the Kuban area, as are crops new' 
to the region such as cotton, soybeans, casior-v>il jilants and kenaf. 
Swampy tracts along the Kuban are being reclaimed and sown to 
rice, a crop also new to the region. There are vine\ards in the 
Don, Black sea, Kuban and Terek areas; the Don wine.s arc good, 
but the Kuban and Terek wine is shaip \ inevards are being ex¬ 
tended in the sandy areas along the Don. Tobacco is cultivated 
in the Kuban and Black sea regions. In the .southwest Kuban and 
near the great cities and health re.sorls market gardening (e.spe- 
cially of melons. pum[)kins and iK)faloes) is prosperous. Agricul¬ 
ture suffered severely during World War I and was slowly recov¬ 
ering during the post-World War I years. 

Cattle rearing is decreasing, and is mainly limited to the dry- 
steppe and the hill pasture mcadow-s. The stock (if horses greatly 
diniini.shed between 1914 and 1921. Horses are bred in Kuban 
and Kabardia and by the step)pc nomads. In Kuban they are used 
as working animals. The gray Black sea cattle, related to the 
Ukrainian cattle, are the liest w-orking oxen, and are bred and 
u.sed in the north and near Maikop. Dairy cattle (German) are 
in demand near the cities, while the Kalmucks breed the best 
cattle for meat. Formerly in the Stavropol steppe and the Salsk 
area there were 4,000.000 head of merino sheep, but they were 
catastrophically destroyed betwetm 1914-21 and the number 
dropped to only 300.000 or 400.000. Goats are kept for milking, 
especially in the hill areas. Fig breeding recovered its pre-World 
War 1 level, especially in the Kuban and the maize zone of the 
foothills. Hens, geese, ducks and turkeys numbered 11.000.000 be¬ 
fore VV^orld War II, and eggs, feathers, clown and live and dead 
birds are exported (mainly to the home Russian markets). In Ku¬ 
ban, Terek and the foothills the long, warm summer and the flora 
favour beekeeping, and much good wax is exported. 

The steppe and much of the plain is treeless, except near the 
streams and along the Don valley (oak and elm). On the foot¬ 
hills patches of mixed steppe and forest lead to the continuous 
beech, oak, hornbeam, ash, mai)le, lime and elm forest, ibove 
which arc pines, birches and silver firs, with Alpine meadows 
higher still. The Black sea slopes yield yew and chestnut. The 
government is controlling timber felling on the foothills in view 
of the importance of tree growth in regulating the .'Streams and in 
fixing the soil. In the higher regions much timber is neglected 
because of lack of labour and lack of transport. Of the timber, 
most goes to the treeless steppe, the markets of the near east 
and the Mediterranean. The silver fir is used in the home region 
for cellulose manufacture. 

Fishing fc^r bream, carp, herring, mackerel, sturgeon and an¬ 
chovy is carried on in a primitive way, but suffers from lack of 
refrigerators and of quick tran.sport. The mineral wealth consists 
of the Grozny and Maikoji-Taman naphtha beds, the silver, lead 
and zinc ores of Alagir, south of Orjonikidze, lead ore on the 
upper Kuban, anthracite in the Shakhtinsk area and south of 
Batalpashinsk, and c(jal and iron ore on the north shore of Azov. 
Some of the mines are worked by peasant artels. The chief man¬ 
ufactures are foodstuffs (flour and fish, fruit and vegetable pre¬ 
serves) especially in the Kuban, naphtha refining at Grozny. 
Tuapse, Maikop (aviation benzine), cement at Novorossiysk, to¬ 
bacco at Rostov, Krasnodar, Armavir and Orjonikidze. agricul¬ 
tural machinery at Rostov, Taganrog and Sylin, leather at Tagan¬ 
rog and Maikop, sugar near Armavir and in the Kuban. Maize 
products (l)randy, starch and flour), textiles (wool, cotton, stock¬ 
ings, ropes), soap, potash, bricks, glass, tiles and pajjer are also 
manufactured and there arc printing works at Rostov and other 
towns. Side by side with the factory industries go the koustar 
(pea.sant) industries and in the flour milling and oil pressing they 
produce 45% of the total. The chief towns in order of size of 
population in 1939 are: Rostov-on-Don 510.253; Krasnodar 203.- 
946; Taganrog, Grozny, Shakhty, Orjonikidze* (Vladikavkaz), 
Novorossiysk, Armavir, Maikop. Voroshilovsk, Fyatigor.sk, all 
over 50,000; and Batalpashinsk. Millerop and Sal.sk. 

These towns and their population are an indication of the 
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marked industrial development of the area, as is the fact that 
naphtha and not wheat is now the chief export. But agriculture 
is still, as in the past, the chief occupation of the area. In the 
internrd life of the area it affects directly the welfare of four- 
fifths of the population and indirectly its development affects the 
remaining onc-lifth, regulating markets, causing seasonal over- 
freightage of the transport network (railways, ports, elevators 
and refrigerators) and sup/plying the raw' material for the fac¬ 
tories and the food for the workers. The importance of the North 
Caucasian area in the economy of the U.S.S.R as a semree of sup¬ 
ply of wheat and raw material is recognized by the government. 

A canal was being constructed in 1944 to transfer p>art of the 
waters of the Kuban, which has an oversupply, to the Manich, a 
tributary of the low'er Don. This canal was to irrigate 2,500,000 
ac. of land Eventually the Manich waterway will be extended to 
the Casi)ian .sea, 3Q0 mi. away. Its level will be maintained by a 
canal from the Terek which will al.so generate water pjower and 
irrigate a large ex[)an.se of slcpix; land, 

CAUCASIAN LANGUAGES. This term is apjplied to the 
languages used on the Cauca.sian isthmus which do not belong to 
the Indo-(icrman, or to the Semitic, or to the Turco-Mongolian 
family. They are divided into three groui)s—the East Caucasian, 
the West Caucasian and the Soulh Caucasian, The East (’au- 
casian group can be divided into eight branchc.s: i. The Chechen 
branch (the chief being the Chechen language of the middle course , 
of the Torek and Daghestan); 2. Avaro-Andi (12 languages in 
West Daghestan, the chief being the Avar language); 3. Darghi 
(East Daghestan); 4. Samur (South Daghestan, the chief being 
the Kuri language, near Derbent); 5, Lakk or Kasi-Kumuk (Cen¬ 
tral Daghestan); 6. Artchi (one village in Central Daghestan); 
7. Hinaiugh (one village near the mountain Shah-Dag); and 8. 
Udi (two villages near the town Nukha). The West Caucasian 
languages have three branches: i. Abhaz—region of Sukhum- 
Kale; 2. Ubykh—formerly dominant in the region of Sotchi, but 
now sp)oken only by a few' families in Asia Minor; 3. Adyghe, with 
two dialects—Kabardi (in the so-called Kabarda, principal town 
Naltchik) and Kiakh or Cherkess (region of Kuban and the 
Caucasian shore of the Black sea). T'he South ('aucasian lan¬ 
guages are; 1. Ceorgian with its dialects; 2. Mingrelian and Laz; 
3. Svanetian. 

East Caucasian and West Caucasian are related and may be 
considered as two branches of the North Caucasian group. The 
relationship between this and the South Caucasian group has not, 
as yet, been scientifically proved, and in the present state of our 
knowledge the North Caucasian and South Caucasian groups must 
be considered a.s separate. 

The North Caucasian languages are distinguished by an extraor¬ 
dinary abundance of consonants, which in Cherke.ss are 57 in 
numlier. Very characteristic of the phonetic system of North 
(’aucasian languages arc the lateral consonants, which convey 
the impression of combinations kl, g/, thl; then a great number 
of tonsonanis of the typie k, pronounced in the deep back piart of 
the palate, etc. This superabundance of consonants is moderated 
in the East Cauca.sian group where consonants rarely come into 
contact with each other; but in West Caucasian languages the 
contact and combination of consonants occur very frequently, 
and the most complicated combinations, very difficult to pro¬ 
nounce. are admitted. 

In the Last (''aucasian language.s substantives arc divided into 
clas-ses or “genders”; their number varie.s in different languages 
(from two to six). In most cases, neither from the meaning of 
the w'ord nor from any outward formal symptom is it possible 
to know to which cla.ss the substantive belongs. Very often the 
same substantive belongs in the singular to one class and in the 
plural to another. A consonant, specific for each group (w, b, d, r, 
y) is added as prefix, infix or suflix to the adjectives, verbs, pro¬ 
nouns. adverbs, etc., connected with the substantive. For example, 
the Avars say: "Dow tchi wu^o roijow" —this man is in the house; 
"Dob keto hujio roqob" —this cat is in the house; "Day thladi 
lifto roqoy" —this wife is in the house. Substantives, adjectives 
and pronouns, arc declined; an extraordinary number of cases 
is used to cxpre.ss ideas that in other languages are expressed by 


a combination of words with prepositions. The Tabassaran Ian* 
guage has 35 cases. The system of declension is based on the oppo¬ 
sition of Casus A^ens to Casus Paliens. The Casus Agens is used 
for the logical subject of transitive verbs, and Casus Patiens for 
the logical object of transitive and logical subject of intransitive 
verbs. The outward distinction between Casus Agens and Casus 
I’atiens is expressed in a different way by different substantives. 
Thus, in the Kuri language Lam —“ass”—has Agens Lamra and 
ghum —“smoke”— has Agens ghumadi. All other cases are derived 
from the Agens by adding different endings. The plural is also 
formed differently from different substantives, so that the de¬ 
clension of sub.stantives in East Caucasian languages is full of 
irregularities. The same is true of conjugation in most of these 
languages. The verbal root, i.e,, the invariable part of all verbal 
forms, consists mostly of one consonant. Before it are the pre¬ 
fixes, indicating the aspect of the verb ii.e., whether the action 
is con-sidered as a lasting process or as a concluded action) and 
the gender signs mentioned above agree with the Patiens of the 
sentence. After the root consonant come the elements, indicating 
lime, mood and sometimes the person. There are many verbal 
forms and the difference of their meaning is often very .subtle and 
difficult to define. The East Caucasian languages have therefore 
a complicated grammar with a great abundance and prodigality 
of forms. The same prodigality is found in the vocabulary; there 
are for instance special adverbs to indicate such notions as “five 
years ago,” “four days later,” etc.—these words having nothing 
in common with the corresponding numerals. 

In (he West Caucasian languages, declension is reduced to a 
minimum; the Adyghe and Ubykh languages have only three cases, 
the Abhaz has no declen.sion at all. There are fewer verbal forms 
than in the East Caucasian languages. The vocabulary is poor, 
so that the simplest notions arc exprcs.sed by compound words, 
e.g., in Adyghe the beard is designated as “tail of the mouth,” 
etc. The characteristic peculiarity of West Caucasian languages 
is a fondness for combining words. Notwithstanding these differ¬ 
ences between East and West Caucasian languages, there are .still 
important similarities in both these groups—viz., in the most 
elementary words, personal pronouns, numerals, simple verb roots, 
etc., so that there can be no doubt as to their relationship, There 
are also isolated similarities in the grammar, for instance the oppo¬ 
sition of Casus Agens to Casus Patiens, traces of the different 
cla.sses of substantives, etc. 

The phonetic system of South Caucasian languages is simpler 
than that of the North Caucasian; there is a striking fondness 
for the agglomeration of consonants (e.g., the Georgian, nighwdl 
is genit. for “priest”). There is only one gender. The declension is 
rich in case forms, but their formation is regular. The verb has a 
developed conjugation; the means of expressing personal forms 
through combination of certain prefixes and suffixes is compli¬ 
cated. In the South Caucasian languages the agreement of the 
verb with its subject and object varies with the tenses of the verb. 
In the present the subject is in the nominative and the object in 
the dative-accusative. In the Aorist the subject is in a special 
case (Agens?) and the object in the nominative, in the perfect 
the subject is in the dative and the object in the nominative. 

Georgian alone has an ancient written literature, beginning with 
the 5th century a.d., and in recent years books and newspapers 
have begun to appear in other Caucasian languages. 

BiBLiocRAniY. —Literature on North Caucasian language.s is to be 
found in Mcillct and Cohen’s, Lcs iMngues du Monde (Pari.s, 1924) 
and A. Dirr, Einfukrung in das Studium der Kaukasischen Sprachen 
(Leipzig, 1928). For Georgian, A. Dirr, Theoretisc.h-praktische Gram- 
matik der modemen Georghchen {Grusinisrhen) Sprache (No. 81, 
Hartlebcn’s Kunst der Polyglottk Series) ; F. N. Fink, Die Haupttvpen 
des Sprackbaues, p. 132-149 (Leipzig, 1910). (N. S. T.) 

CAUCASUS, a mountain range, ^retching north-west to 
south-east from the Strait of Kerch (between the Black sea and 
Sea of Azov) to the Caspian sea, over 900m. long and varying 
from 30 to 140m. in width. In its general uniformity of direction, 
its comparatively harrow width, and its well-defined limits towards 
both south and north, it presents a closer analogy wdth the Pyre¬ 
nees than with the Alps. The range, like the Pyrenees, maintains 
for considerable distances a high elevation, and is not cleft by 
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natural passes, as in the Alps. In both ranges some of the highest 
summits stand on spurs of the main range, not on the main range 
itself, e.g., Mts. Elbruz and Kasbek, Dykh*tau, Koshtan»tau. 
Janga-tau and Shkara. For purposes of description it is convenient 
to consider the range in four sections, a western, a middle with 
two subsections and an eastern. 


Western Caut;asus.—This section, extending from the Strait 
of Kerch to Mt. Elbruz in 42® 40' E., is 
over 420m. long, and runs parallel to the 
north-east coast of the Black sea and only 
a short distance from it. Between the 
main range and the .sea there intervene at 
least two parallel ranges separated by deep 
glens, and behind it a third subsidiary par¬ 
allel range, likewise separated by a deep 
valley, and known as the Bokovoi Khrebct. 

All these ranges are crossed by numerous 
glens and gorges, and the rainfall being 
heavy and the exposure favourable, they 
are densely clothed with vegetation. Many 
of the spurs abut steeply upon the Black 
sea. so that this littoral region is very 
rugged and not readily accessible. The sea¬ 
ward flanking ranges run up to 4,000ft. 
and more, and in many places form cliffs 
which overhang the coast some 2,000- 
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3,000ft., while the main range gradually 
ascends to 10,000-12,000ft. as it advances 
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east, the principal peaks being Fisht (8,040ft.), Oshten (9,210ft.), 
Shuguz (10,640ft.), and Psysh (12,425ft.). The main range is 
built up of hard crystalline rocks, and the subsidiary chains are 
composed of softer strata (Cretaceous and Tertiary) which are 
more easily disintegrated. The snowline is about 9,000ft. on the 
loftiest summits, and east of Oshten the crest of the main range is 


capped with perjxdual snow and carries many hanging glaciers, 
while larger glaciers creep down the principal valleys. The few 
passes lie at relatively great altitudes, .so that although the northern 
versants of the various ranges all have a gentle slope, communica¬ 
tion between the Black sea and the valley of the Kuban, and the 
low steppe country beyond, is not easy. The more important 
passes, proceeding from west to east are Pshekh (5,435ft.), and 
Shetlib (O.oGoft.), Pseashka (6,880ft.), Sanchar (7,990ft.); be¬ 
tween the last-named and Elbruz are the passes of Marukh 
(11.500ft.), Klukhor (9,450ft.) and Nakhar (9,615ft.). 

Owing to topographical and climatic conditions the southern 
exposure fosters a luxuriant and abundant vegetation. The most 
distinguishing feature of the flora is the predominance of arbores¬ 
cent growths; forests cover 56% of the area and are not only 
dense but laced together with climbing and twining plants. The 
commonest species of trees are such as grow in central Europe, 
viz., ash, fir, pine, beech, acacia, maple, birch, box, chestnut, laurel, 
holm-oak, poplar, elm, lime, yew, elder, willow, oak. The common 
box is esi)ecially prevalent, but the preponderating species are 
Coniferae, including the Caucasian species Pinus halepensis and 
P. insignis. The commonest firs are Abies nordmannia and A. ori- 
entalis. There are two native oaks, Quercits pontiens and Q. scs- 
siliflora. A great variety of shrubs grow on these slopes of the 
western Caucasus, chiefly the following species, several of which 
are indigenous— Rhododendron ponticum, Azalea ponlica, Aris- 
totelia maqui, Agave americana, Cephalaria tatarica, Cotoneaster 
Pyracantha, Citrus aurontium, Diospyros ebcitum, Ficus carica, 
Illicium anisatum, Ligustrum caucasicum, Punica granatum, Phila- 
delphus coronarius, Pyrus salicijolia, Rhus cotinus and six species 
of Viburnum. A great variety of aquatic plants thrive excellently. 
The following purely Caucasian species also grow on the coast— 
five species of spearwort, three of saxifrage, Aster caucasica, Dios- 
corea caucasica, Echinops raddeanus, Hedera colchica, Ilelleborus 
caucasica and Peucedanum caucasicum. Here too are found mag¬ 
nolia, azalea, camellia, begonia and paulownia. Among the culti¬ 
vated trees and shrubs the most valuable are the vine, peach, 
pomegranate, fig, olive (up to 1,500ft. above sea-level), chestnut, 
apricot, apple, pear, plum, cherry, melon, tea (on the coast 
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l)ctween Sukhuni-Kaleh and Batum), maize (yielding the staple 
food of the inhabitants), wheat (up to b,oooft.), potatoes, peas, 
currants, cotton, rice, colza and tobacco. After the Ru.ssian con¬ 
quest half a million of the inhabitants of this region being Moham¬ 
medans, and refusing to submit to the yoke of Christian Russia, 
emigrated into Turkish territory, and the country where they had 
lived remained for the most part unoccupied until after the begin¬ 
ning of the 20th century. The coast-line is remarkably regular, 
there being no deep ba> s and few seaports. The best accommoda¬ 
tion that these latter afford consists of more or less open road¬ 
steads, c.g., Novorossiisk, Gelenjik, Anapa, Sukhum-Kaleh, Toti 
and Batum. Along the coast are summer bathing resorts similar to 
those of the south-east coast of the Crimea. The largest are 
Anapa, Gelenjik and Gagry. 

Middle Caucasus: (a) Western Half.— Thi.s sub-section, hav¬ 
ing a length of 200m., reaches from Mt. Elbruz to Kasbek and the 
Pass of Darial. It contains the loftie.st peaks of the whole range, 
of w'hich those above 15.000ft. arc;—Elbruz (west {xMk) 18,465ft. 
and (east peak) 18,345ft., Jaikyl 17,780ft., I.)ykh-tau 17,050ft., 
Shkara 17,040ft., Koshtan-tau 16,875ft., Janga-tau 16.660ft. (west 
peak) and 16,525ft. (east peak), Kasbek i6,54sft.. Mishirghi-tau 
16,410ft. (west peak) and 16,350ft. (cast peak), Adish or Katuyn- 
tau 16,295ft., Gestola 15,940ft., Tetnuld i5,g2oft., Ginuirai-Khokh 
15.670ft., Ushba i5,4iofL. (south-west peak) and 15,400ft. (north¬ 
east peak), lillu-auz 15,350ft., Adai-Khokh 15,275ft., Tikhtengen 
15,135ft., Tiutiun-tau 15.115ft. 

The crest of the main range runs at: an altitude exceeding 
10,000ft., but is surpassed in elevation by the secondary range to 
the north, the Bokovoi Khrcbct, These ranges are connected by 
more than half a dozen short transverse spurs enclosing as many 
cirques. Besides the Bokovoi Khrebct several other .short subsi¬ 
diary ranges branch off from (he main range at acute angles, with 
high glens between them. Down all these glens glacier streams 
descend, until they find an opportunity to pierce through the flank¬ 
ing ranges, which they do in deep gorges, and then race down (he 
northern sloixis of the mountains to enter the Terek or the Kuban, 
or down the .southern versant to join the Rion or the Kura. 
Amongst all these high glens there is a remarkable absence of 
lakes and waterfalls; nor arc there down in the lower valleys, as 
one would expect in a region so extensively glaciated, any sheets 
of water corresponding to the Swiss lakes. In this section of the 
Caucasus the loftiest peaks do not as a rule rise on the main 
range, but in many cases on the short spurs that link it with the 
Bokovoi Khrcbet and other subsidiary ranges. 

Glaciers. —The .snow-line runs at 9,500 to 10,000ft. on the 
northern face and i,000ft. higher on the southern face. There are 
over 900 glaciers in this section, and although they often rival 
those of the Alps in size, they do not descend generally to such 
low altitudes. The best known arc the Bezingi or Ullu. between 
Dykh-lau and Janga-tau, lolm. long, and descending to 6,535!!. 
above .sea-level; Lek.syr, situated south of Adyr-.su-hashi, 7jim. 
long, and its end at 5,69ofL., the lowest point to which any glacier 
descends on the south side of the range; Tseya or Zea, descending 
6m. from the Adai-khokh to 6,730ft.; Karagom, from the same 
mountain, gjm. long, and reaching down to 5,79ofl., the lowest on 
the northern side; Dyevdorak or Devdorak, from Kasbek, 2im. 
long, its end at 7,530ft.; Khaldch or Geresho 4im. long, from 
Shkara and Janga-tau; Tuyber from Tetnuld, 6(ni. long, and 
reaching down to 6,565ft.; Tsanner or Zanner, the same length, 
but stopping short 240ft. higher, likewise given off by Tetnuld; 
while between that peak, Adish and Gestola originat es the Adish 
or Lardkhat glacier, sm. long and terminating at 7.45oft- The 
total area covered by glaciers in the central Cauca.su.s i.s estimated 
at 625 to bsosq.m., the longest being the Maliev on Kasbek, 3601- 
long; but according to M. Rossikov several of (he largest glaciers 
are retreating, the Tseya at the rate of something like 40-45ft. 
per annum. 

Passes. —It is in this section that the mountain system is nar¬ 
rowest, and here (apart from the “gate” at Derbent close beside 
the Caspian) are the principal north to south communications, 
between south Russia and Armenia and Asia Minor. These are 
the passes of Darial and Mamison. Over the former, which lies 
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immetliatcly east of Kasbek, runs the Georgian military road 
(1811-64) from Vladikavkaz to Tiflis, rutting through the moun¬ 
tains by a beautiful gorge (8m. long), shut in by mountain walls 
nearly 6,oooft. high, and so narrow that there is only just room 
for the road and the river I'erek side by side. The jiass* by which 
this road crosses the main range farther south is known as the 
Krestovaya Gora and lies 7,805ft. above sea-level. The Mamison 
pass, over which runs the Ossetic military road (matle jiassable lor 
vehicles in iS8(j) from the 'I'erek (below Vladikavkaz) to Kutais 
in the valley of the Rion, skirting the eastern foot of the Adai- 
khokh, lies at an altitude of <),J70ft. and is situated a little south 
of the main range. Horses can traverse only (he best of the other 
passes and only during a few weeks in summer. They range at 
altitudes of 9,000-12,500ft., and between the pass of Nakhar in 
the west and that of Mamison in tin; east there is not a pass 
below 10,000ft. The best known are ChiiK-r (10.Soo-io,720ft.), 
Has.sa (9.950ft.), Donguz-orun (10,490ft.), Hecho (11,070ft.), 
Akh-su (12,465ft.), Bak (10,220ft.), Adyr-su (12,305ft.), Bezingi 
(io,09ofl ), Shari-vizk (11,560ft.), Edena, Tasis-mta or Godivizk 
(ii,27ofl,), Shtulu-vizk (10,860ft.), Eytnargyn (Ti,130ft.), 
Bakh-fan<lak (9.57of( ), the two Karaul passes (i 1,680 and ii,- 
27ofl.) and Gur(lzi-\’izk (lo.970ft.). The most frequented pass in 
Svanetia is that of Latpari (9,260ft.), situated in the first of the 
southern subsidiary ranges mentioned above, and thus connecting 
the valleys of (he Ingur and the 'I’skhenis-Tskhali. 

Flora .—In this section of the range again the southern slopes 
are clothed with vegetation of remarkable luxuriance and richness, 
more especially in the region of Svanetia (42''-43" E.). Here 
again the jilants are bigger and the Idossoins more abundant than 
in the Aljis, forests of Cnnijrrnc predominate, and gigantic male 
ferns {AsSpidium fHix-mas), Paris iucomplcla (a member of the 
Trilliaceae), Usnea or tree-moss, box, holly {Ilex aquijolium), 
Liliuni monadelphum and many of the herbaceous plants which 
flower in Engli.sh gardens, grow here to an extraordinary size— 
monkshoods, Cephalaria, Mul^edia and groundsels, (^ther species 
are Campanula, Pyrelhnim, aconite, Cep/iaelis, six*edwell, Alcfie- 
milla sericra, Ceuta urea macrocephala, Primula firandis and a 
species of primrose, f lowers of great beauty and abundance blos¬ 
som up to i3.ooof( on the northern slope and on the semthern 
slope ascend 2,000ft. higher, Walnuts grow up to an altitude of 
5,4oofl . the vine and mulberry to 3,250ft., the lime and n.sh lo 
4,000ft 'I’he forests extend to the upfier end of the limestone 
gorges. Above that (he (rystalline schists are bare of tree vegeta¬ 
tion The upper limit of arborescent vegetation is 7,000-7,500ft., 
of shrubs, c.g., rhododendrons, 8,500ft., and of jiasture-lands up (0 
9,000ft. The princij)al cultivated varieties of plants in this section 
ar<‘ wheat, rye, oats, barley, beans, millet and tobacco. 

Middle Caucasus: (6) Eastern Part.—In this sub-section, 
which stretihes from Kasbek and the Dari.il gorge to the Baba- 
dagh in 48'" 2$' E., a distance of 230m., the Caucasus attains its 
greatest breadth, l-'or the whole distance (he main range keeps 
an averagi' elevation of 10,000ft.. though the peaks are 2,000 to 
nearly 5,000ft. higher, (he altitudes increasing towards the cast. 
The glaciers decrease in the same proportion. Here (he principal 
p<siks, again found chiefly on the stairs and subsidiary ranges, are 
the Tsmiakom-khokh (13,570ft.), Shan-tau (14.530ft.), Kidenais- 
magali (13,840(1.), Zilga-khokh (12,645ft.), Zikari (i2,5C5ft.), 
Choukhi (I 2,t toft ), Julti-dagh (12,430ft.). Alakhun-dagh (12,- 
690ft.) and Maghi-dagh (12,445ft.). On the main range stand 
Borbalo (10.175ft.), Great Shavi-kildeh (12,325ft.), Murov (11,- 
iioft.), Ansal (u.740ft.), Ginor-roso (11,120ft.), while farther 
east come Trfan-dagh (13.765ft.) and Bazardyuz or Kichen (14,- 
727ft.). In the same direction, but again outside (he main range, 
lie Shah-dagh (13,955ft ), Shalbuz (13,675/1.) and Malkamud 
(12.750ft.). 

The most noteworthy feature of this section is (he broad hif^h- 
land ret^ion of Daghestan, which thinks the main range on the north 
and sinks down to the Caspian sea (cast), and to the valley of the 
Terek (north). On the north-west this rugged highland region is 
well defined by the transverse ridge of Andi, which to the east of 
Kasbek strikes off from the Caucasus range almost at right angles. 
The rest of the Daghestan region consists of a series of roughly 


parallel folds, of Jurassic age, ranging in altitudes from 7,500 up 
to 12,500ft., separated by deep river glens which cut it up into a 
number of arid, treeless plateaus. The most prominent of these 
tablelands is Bash-lam, which stretches cast and west between the 
Chanti Argun and the Andian Koisu. Upon it rise the con.spicuous 
peaks of Tebulos-mta (14,775ft. ), Tugo-mta (13,795ft.), Komito- 
tavi or Kachu (14,010ft.), Donos-mta (13,560ft.), Diklos-mta 
(13,740ft.), Kvavlos-mta or Kolos-mta (13,080ft.), Motshekh- 
tsferi (13,140ft.) and Galavanas-tsferi (13,260ft.). Farther east 
is the Bogos tableland, stretching from south-south-west to east- 
north-east between the Andian Koisu and the Avarian Koisu and 
rising to over 13,400ft. in several peaks, e.g., Antshovala (13.- 
44off.), Botshokh-mcer (13,515ft.), Kosara-ku (13,420ft.) and 
Addala-shuogchol-mcer (13.580ft.); and the Dyulty tableland 
reaching 12,400ft. between the Kara Koisu and the Kazikumukh 
Koisu. Neve and glaciers occur on some of these fieaks, particu¬ 
larly on the slopes of Diklos-mta, where the glaciers descend to 
7,700ft. (north) and to 8.350ft. (south). Here the passes are 
lower than those between Elbruz and Kasbek, though at appre¬ 
ciable heights, fully equal to those that lead up from the Black sea 
to the valley of the Kubafi in the western section of the range. 
The best known are the Kn'stov'aya Gora (7,805ft.) on the Geor¬ 
gian military road .south of Darial; Kodor (9.300ft.) and Sats- 
kheni, and Gudur (10,120ft.) and Salavat (9,280ft.), carrying the 
Akhty military road. 

The flora of this section bears a general resemblance to that 
farther west. Ample details will be found in Dr. G. Radde’s 
(1831-1903) monograiihs on Daghestan. 

Eastern Caucasus.—This section of the Caucasus gradually 
dies away ea.sl of Baba-dagh (i 1.930ft.) towards the Ca.spian, ter¬ 
minating finally in the peninsula of Apsheron. It is, however, con¬ 
tinued under the waters of the Ca.spian and reappears on its 
eastern side in the Kopet-dagh, which skirts the north-eastern 
frontier of Persia. In this section of the Caucasus no peak exceeils 
9,000ft. in altitude and the crest of the main range retains no 
snow. The most frequented pass is Alty-;jgach (4.355ft.). 

Between the northern and the southern sides of the range there 
is a great difference in climate, productions and scenery. In the 
south-western slopes and valleys where a heavy rainfall is com- 
liined with a warm temperature, magnificent forests clothe the 
mountain-sides and reach the waters of the Black sea, There the 
littoral from, say. Sukhum-kaleh to Bat urn, and the inland parts of 
the basin of the Rion, will bear comparison with any of the prov¬ 
inces of Italy in richness and variety of products. But farther 
inland, cast of Tiflis, a great change becomes noticeable on the 
other side of the transverse ridge of the Suram or Meskes moun¬ 
tains. Arid upland plains and parched hillsides take the place of 
the rich verdure and luxuriant arborescent growth of Imeretia, 
Svanetia and Mingrelia, the districts which occupy the valleys of 
the Ingur and Rion and the tributaries of the latter. A very simi¬ 
lar change likewise becomes noticeable in the higher regions of 
the Caucasus mountains north of the pass of Mamison. The val¬ 
leys of the Rion and Ardon and of others that flow in the same 
direction, are almost wholly destitute of trees, but where the bare 
rock docs not prevail, the mountain slopes arc carpeted with grass. 
“Treeless valleys, bold rocks, slopes of forbidding steepness (even 
to eyes accustomed to those of the Alps), and stone-built villages, 
scarcely distinguishable from the neighbouring crags” (Frcshficld). 
Austere and unattractive though those valleys are. the same epi¬ 
thets cannot be applied to the deep gorges by which in most cases 
the streams make their escape through the northern subsidiary 
range. These defiles are declared to be superior in grandeur to 
anything of the kind in the Alps. That of Darial (the Terek) is 
fairly well known, but those of the Cherek and the Urukh, farther 
west, are staled to be still more magnificent. Not only do the 
snow-clad ranges and the ice-panoplied peaks surpass the loftiest 
summits of the Alps in altitude; they also in many cases excel 
them in boldness and picturesqueness of outline, and equal the 
most difficult of them in steepness and relative inaccessibility. 

Hydrography.— Nearly all the larger rivers of Caucasia have 
their sources in the central parts of the Caucasus range. The tor¬ 
rential streams of Mdzimta, Pzou, Bzyb and Kodor drain the 
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country west of Elbruz. The Ingur, Tskhenis-Tskhali. Rion and its 
tributaries, c.g., the Kvirila, are longer but also in part torrential; 
they drain the great glacier region between Elbruz and Kasbek. 
The Rion is the Phasis of the ancients and flows through the classic 
land of Colchis. The Lyakhva and Aragva. tributaries of the 
Kura, carry off the waters of the main range south of Kasbek, and 
other tributaries, such as the Yora and the Alazan, collect the sur¬ 
plus drainage of the main Caucasus range farther east. The other 
large river of this region, the Aras, has its sources, not in the Cau¬ 
casus range, but on the Armenian highlands a long way south-west 
of Ararat. The rivers which go down northwards from the central 
Caucasus have longer courses than those on the south. The most 
important of these are the Kuban and the Terek; most of the 
streams which have their sources among the central glaciers drain¬ 
ing into the latter, e.g., the Malka, Baksan, Chegern, Cherek, 
Urukh, Ardon. The Kuma, which alone pursues an independent 
course through the steppes, farther north than the Terek, has its 
sources, not in the main ranges of the Caucasus, but in a group of 
mountains near Pyatigorsk. Its waters become absorbed in the 
sands of the desert steppes before they reach the Caspian. Of the 
streams that carve into chequers the elevated plateau of Daghes¬ 
tan, four, known by the common name of the Koisu, unite to 
form the Sulak. The only other stream deser\’ing of mention in 
this province is the Samur. Both rivers discharge their waters 
into the Caspian, as also does the Zumgail, a small stream which 
drains the eastern extremity of the Caucasus range. 

Volcanic Evidences.—Ancient but now extinct volcanic 
centres occur frequently at the intersections of the main range 
with the transverse ranges; of these the most noteworthy are 
Elbruz and Kasbek. The town of Shemakha near the eastern end 
of the system was the scene of volcanic outbreaks as late as 1850, 
1872 and 1902; while in the adjacent peninsula of Apsheron mud 
volcanoes exist in large numbers. All along the northern foot of 
the system hot mineral springs gush out at various places, such as 
Pyatigorsk, Zhelesnovodsk, Essentuki and Kislovod.sk; and the 
series is continued along the north-eastern foot of the highlands of 
Daghestan, r.g., Isti-su, Eskiendery, Akhta. Also similar evidences 
of volcanic activity characterize the northern border of the Arme¬ 
nian highlands on the southern side of the Rion-Kura dcj)ression, 
in the mountains of Ararat, Alagoz, Akmangan, Samsar, Godoreby, 
Great and Little Abull, and in the mineral springs of Borzhom, 
Abbas-tuman, Slcptzov, Mikhailovsk and Tiflis. 

Geology.—The structure of the Caucasus is comparatively 
simple, and in the form of a fan. In the centre arc crystalline rocks 
which disappear towards the cast. Beneath them, on both sides, 
plunge the strongly folded Palaeozoic and Jurassic schists. On the 
north the folded beds are followed by a zone of Jura.ssic and Cre¬ 
taceous beds which rapidly assume a gentle inclination towards the 
plain. On the south the corresponding zone is affected by numer¬ 
ous secondary folds which involve Upjier Miocene deposits. In 
the east, the structure is somewhat modified. The crystalline band 
is lost. The northern Mesozoic zone is very much broader, and is 
thrown into simple folds like those of the Jura mountains. The 
Mesozoic zone is absent in the south, and the Palaeozoic zone sinks 
abruptly in a series of faulted steps to the plain of the Kura, 
beneath which no doubt the continuation of the Mesozoic zone 
is concealed. 

The geological sequence begins with the granite and schists of 
the central zone, which extend from Fisht (west) to some distance 
beyond Kasbek (east). Then follow the Palaeozoic schists and 
slates. Fossils are extremely rare in these beds; Biithotrcphis has 
long been known, and traces of Catamites and ferns, and in the 
west fossils which appear to indicate a Devonian age. Upon the 
Palaeozoic rest Mesozoic deposits (Lias to Upper Cretaceous). 
Different views exist as to the position of unconformities, but 
important ones occur at the base of the Tithonian (Upper Juras¬ 
sic) and at the base of the Trias. In general-the Upper Jurassic 
beds are much more calcareous on the north than they are on the 
south. The Mesozoic are followed by Tertiary deposits, which on 
the north are nearly horizontal but on the south are in part 
included in the folds—the Eocene and Miocene being folded, 
while later beds, though sometimes elevated, may not be affected 
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by the folding. The final folding of the chain, proceeding from 
north-east, undoubtedly occurred at the end of the Miocene period. 
Folding also occurred probably during the Permian and again dur 
ing the Upper Jurassic (direction south-wc.st). Also the difference 
in character of the Jurassic beds on the two sides of the chain 
appears to indicate that a ridge existed in that period. The last 
phase in the history of the Caucasus was the growth of the great 
volcanoes of Elbruz and Kasbek, w'hich stand upon the old rocks 
of the central zone, and by the outflow of sheets of lava ufxin the 
sides of the chain. The cones are composed largely of acid ande¬ 
sites, but many of the lavas arc augitc andesites and basalts. 
There seem to have been two periods of eruption, and as some of 
the lavas have flowed over Quaternary gravels, the latest out¬ 
bursts must have been of very recent date. 

Near the northern foot of the Caucasus, especially near the hot 
mineral springs of Pyatigorsk, a group of igneous rocks rises above 
the plain. They are laccolites of trachytic rock, and raised the 
Tertiary beds above them in the form of blisters. Subseiiuent 
denudation has removed the sedimentary covering and exposed (he 
igneous core. Petroleum occurs in the Tertiary beds at both ends 
of the chain. 

BtBCiooRAeiiv.—The following i.s a selection of the more recent 
works. A F. Mummery, My climbs in the Alps and Caucasus (iHij.O ; 
D. VV. Freshfield. Exploration of the Caucasus (2nd ed., ic)02, 2 vols.) ; 
H. Abich, Kaukasischen Liindern (2 vols., 1896); C. von H.ihn, 
Kaukasisrhe Reisen und Studien (1896) and Bildrr aus drm Kaukusus 
(1900); G. Merzbacber, Aus den Ilochregionen dcs Kaukasus (2 vols,, 
1901); J. Mourier, VArt au Caurasr (new ed., 1912); E. A. Martel, 
La Cote d’.dzur russe (1909) ; S. Graham, A Vagabond in the Caucasus 
(1911); A. Herbert, Casuals in the Caucasus (1912) ; M. Rikli, A'atuf 
und Kulturbilden der Eiszeit im Kaukasus (1914) ; M. Vanindian, 
La conflit armhto-giorgirn et la guerre du Caucase (1919); A. Dirr, 
Caucasian folk-tales (1925). The geology of the Caucasus is dealt 
with in E. Fournier, Description g^ologique du Caucase central (1896); 
F. Lbwinson-Lcssing, Guide dcs Excursions du VIP' CongrL\ gi^ol. 
internal. (1897) » ^t^d F. Oswald, Notes on the Geological Map of the 
Caucasus (1914). A travers le Caucase (190S) by E. Lovier is 
cspeci.ally valuable for botany and N. Y. Dinnik writes on the fauna 
in Bull. Soc. Imphiale drs Naturalistes de Moscou (1901). Much 
valuable information about the Caucasus is preserved in Izvestia and 
Zapiski of the Russian and Caucasian geographical societies. V. 
Dingelstedt has a number of papers on this region in the Scottish 
Geographical Magazine (1889-1904). A useful geological map is by 
F. Oswald (1914), scale of 1:1,000,000: and the Russian general 
staff have a good map on the scale of 1; 210,000. (J- L P ) 

HISTORY 

To the ancient Greeks Caucasia, and the mighty range which 
dominates if, were a region of mystery and romance. It was 
there that they placed the scene of the sufferings of Prometheus 
(vide Aeschylus, Prometheus Vinctus), and there, in the land 
of C'olchis, which corresponds to the valley of the Rion, that they 
sent the Argonauts to fetch the golden fleece. Outside the domain 
of myth, the earliest connection of the Greeks with Caucasia 
would appear to have been through the maritime colonies, such 
as Diosrurias, which the Milesians founded on the Black sea coast 
in the 7th century b.c. For more than two thousand years the 
most powerful state in Caucasia was that of Georgia (q.v.). The 
.southern portion of Transcaucasia fell during the ist century n.c. 
under the sway of Armenia, and with that country passed under 
the dominion of Rome, and so eventually of the Eastern empire. 
During the 3rd century a.d. Georgia and Armenia were invaded 
and in great part occupied by the Khazars, and then for more than 
a thousand years the mountain fastnesses of this borderland 
between Europe and Asia were the refuge, or the resting-place, of 
successive waves of migration. The Huns and the Avars ap- 
p>eared in the 6th century, and the Mongols in the 13th. In the 
loth century bands of Varangians or Russified Scandinavians 
sailed out of the Volga and coasted along the Caspian until they 
had doubled the Apsheron peninsula, when they landed and cap¬ 
tured Barda, the chief town of Caucasian Albania. 

But, apart from Georgia, historical interest in Caucasia centres 
in the long and persistent attempts which the Russians made to 
conquer it, and the heroic, though unavailing, resistance offered 
by the mountain races, more especially the Circassian and 
Lesghian tribes. Russian aggression began early in the i8th cen- 
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tury, when Peter the Great, establishing his base at Astrakhan on 
the Volga, and using the Caspian for bringing up supplies and 
munitions of war, captured Derbcnt from the Persians in 1722, 
and Baku in 1723. But these conquests, with others made at the 
expense of i'ersia, were restored to the latter power after Peter’s 
death, a dozen years later. At that period the Georgians were 
divided into various petty principalities, the chief of which were 
Imeretia and Georgia (Kharthlia), owing at times a more or less 
shadowy allegiance to the Ottoman sultan. In 1770, when at war 
with Turkey, the Russians crossed over the Caucasus and assisted 
the Imeretians to resist the Turks, and from the time of the 
ensuing peace of Kuchuk-kainarji the Georgian principalities 
looked to Russia as their protector against the Turks. In 1783 
George XIII., prince of Georgia and Mingrelia, formally put 
himself under the suzerainty of Russia, and after his death Georgia 
was converted (r8oi) into a Russian province. The same fate 
overtook Imeretia nine years later. Meanwhile the Russians had 
also subdued the Ossetes (1802) and the Lesghian tribes (1803) 
of the middle Cauca.sus. By the peace of (iulistan in 1813 Persia 
ceded to Russia several districts in Eastern Caucasia, from Len¬ 
koran northwards to iJerhent. Nevertheless the mountain tribes 
were still independent, and their subjugation cost Russia a su.s- 
tained effort of thirty years. At first the Russians were able to 
continue their policy of conquest and annexation without serious 
check. After acquiring (he northern edge of the Armenian plateau, 
partly from Persia in 1828 and partly from Turkey in 1820, 
Russia in 1S33 crushed a rising in Daghestan. The next seven 
years were occupied with the subjugation of the Abkhasians along 
the Black sea coast, and of other Circassi.an tribes in the west. 
Meanwhile Shamyl, a chief and religious leader of the Lesghians, 
had roused the Lesghian tribes farther east. His resistance was 
finally broken after 20 year.s of warfare by iVincc Baryatinsky, 
who sueceedi'd in capturing Shamyl's stronghold of Weden, and 
then in surrounding and capturing (1850) that chieftain himself 
on the inacces.sible rocky platform of Gvniib in the heart of 
Daghestan. But it was not until 1864 that the Russians finally 
stilled all opposition. Then followed a wholesale emigration of the 
Circassians, who sought an asylum in I'urkish territory, leaving 
their native region almost uninhabited and desolate. During 
the Ru.sso-Turkish War of 1877-78 the self-exiled Circassians and 
other Caucasi.'in mountaineers, .supported by a force of 14.000 
Turks, made a determined attempt to wrest their native glens 
from the powi'r of Russia; but, after suffering a severe defeat 
at the hands of (.ieiieral Alkhazov, the I'urks withdrew, and were 
accompanied by some 30,000 Abkhasians, who settled in Asia 
Minor. A few month.s later the Lesghians in Daghestan, who had 
risen in revolt, were defiMted and their country once more re¬ 
duced to obedience. By the peace of Adri.an()plc, Russia still 
further enlarged her Transcaucasian territories by the acquisition 
of the districts of Kars, Batum and Ardahan, After a peaceful 
period of a quarter of a century the Armenian subjects of Russia 
in 'rranscaucHsia were filled with bitterness and discontent by 
the confiscation of the properties of Iheir national (Gregorian) 
Churih by the Russian treasury. Nor were their feelings more 
than half allayed by the arrangement which made their ecclesias¬ 
tics salaried otbeers of the Russian state. This ferment of unrest, 
which was provoked in the years 1003-04, was exacerbated by the 
renewed outbreak of the century-long racial feud between the 
Tatars and the Armenians, at Baku and other places. Nearly 
the whole of the region between the Caucasus and the Perso- 
Turkish frontier on the south, from the Caspian sea on the one 
side to the Black sea on the other, was embroiled in a civil 
war of the most sanguinarj' and ruthless character, the inveterate 
racial animosities of the combatants being in both cases inflamed 
by religious tanaticism. An end was put to these disorders only 
by the mutual agreement of the two conte.stants in Sept, 1905. 

The Revolution of 1005 in Russia aroused the desire for self- 
government that has never long been dormant in the Caucasus. 
The agrarian policy of the Tsarist Government added fuel to 
the fire of disconti'nt, and the refusal to recognize their individual 
national languages was a further source of grievance to Armenians, 
Tatars and Georgian.') alike. Nevertheless the Russian Govern¬ 


ment ruthlessly pursued its repressive policy. On the outbreak 
of the World War in 1914, when they had learnt that Russia was 
the ally of France and Great Britain, the Caucasian nationalities 
eagerly responded to the call to arms. But even this action had 
no effect upon the Russian Government, and the governship of 
General Yudenitch was specially noteworthy for its severity. 
Hence the February Revolution of 1917 was hailed with joy 
throughout the Caucasus when the individual nationalities at¬ 
tempted to establish a Federal republic that should be governed 
by a Transcaucasian diet. But the failure of Keremsky’s ad¬ 
ministration and the triumph of Bolshevism spelt failure for the 
Caucasian Republic also. The component states made a brief 
attempt to preserve their independence of Moscow under mildly 
socialistic forms of government, but the military strength of the 
Soviet soon overcame their resistance. First one and then another 
was overrun and conquered, and Soviet republics set up under the 
guidance of Moscow. Despite the maintenance by the Moscow 
Government of these republics in the Caucasus, the desire amongst 
some of the population for complete independence of the U.S.S.R. 
has not been extinguished. 

CAUCASUS, CAMPAIGN IN THE. Though both Rus¬ 
sian and Turk spoke of a “Caucasus front’’ and gave to their 
armies engaged on this front the designation “Caucasian,” in the 
World War, the operations actually took place at a con.siderable 
distance from the Caucasus. 

The Terrain Described.—The main theatre of these opera¬ 
tions may be defined as lying within the following limits; on 
the east, Batum (on the Black sea)-Kars-Mount Ararat; on the 
south, Lake Van-Mush-Kharput; on the west, Kemath-Erzinjan- 
Kiresun; and on the north, the south coast of the Black sea. The 
whole of this region is covered by the historical term Armenia— 
not merely the present republic of that name, but, in the wider 
sense of the term, the country which was inhabited in 1914 largely 
by the ill-starred Armenian nation. Outside this main theatre of 
operations, a somewhat desultory warfare was carried on by de¬ 
tachments from the main forces up and down the western parts of 
Persia. Though some of the valleys are fertile, the area as a whole 
is bleak, sparsely populated and almost undeveloped. 

The poverty of the communications and the severity of the 
climate render military operations on a large scale difficult and 
arduous. In 1914, on the Russian .side, railway communication 
ended at Sari Qamish, some 40m. southwest of Kars and 15 from 
the frontier; on the Turki.sh side, 600m. of indifferent roads and 
trades separated their armies operating in the Erzerum area from 
the ru'arest railhead at Angora or Ulu Qishla, on the Baghdad rail¬ 
way northwest of Adana. Thus the advantage in land communi¬ 
cations lay, at the outset, very decidedly with the Russians, who 
had also, except for a short period after the outbreak of War, 
command of the Black sea. On neither side, however, could the 
communication be considered in any way adequate for operations 
on the grand scale. 

Few commanders would welcome a campaign in such extreme 
conditions of climate and difficulties of movement and supply. 
Neither army was up-to-date in its technical organization. The 
higher leading and staff work in both armies was rough and ready 
rather than scientific, though there were a number of German 
staff officers with the Turk and many highly educated and intel¬ 
ligent men in the Russian General Staff. Given the characteristics 
of the two armies and the restrictions to manoeuvre which the 
terrain imposed, it was sufficiently obvious that the campaigns 
were likely to be marked by hard, straightforward fighting rather 
than any striking display of military art. Only the hardiest of 
.'loldiers could have come to grips with each other at all in that 
waste of snow-dad hills, in the depths of winter when the cam¬ 
paign opened. It was at the end of October 1914, that Turkey 
definitely entered the World War on the side of the Central 
Powers, and opened hostilities by naval bombardment of Russian 
ports in the Black sea. 

The strategy of the Ontral Powers would have naturally dic¬ 
tated as the most useful contribution of her new ally to the 
common effort a diversion likely to withdraw most Russian troops 
from the hard-pressed Austrians; and Liman von Sanders, the 
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chief of the German Military Mission in Turkey, is known to have 
proposed a scheme for the landing of a Turkish force at Odessa 
with this object. But this scheme, even apart from doubts 
whether command of the Black sea could be effectively secured, 
was, perhaps not unnaturally, viewed with disfavour by the Turks, 
who preferred the hope of reconquest of some of the territory, 
notably the fortress of Kars, lost to Russia in previous wars. The 
III. Turkish Army had been assembling during Sept, and Oct. 
in the neighbourhood of Erzerum. It consisted of the IX. .and XI. 
Corps, the 2nd Cav. Div. and some mounted irregulars. During 
Nov. the X. Corps was added, bringing the fighting strength of 
the army up to approximately 100,000 men. All three corps were 
composed mainly of Anatolians, the best fighting material in 
Turkey. 

The Turkish Plan of Campaign, —The plan evolved by En¬ 
ver, whose megalomaniac mind seems to have dreamed of cam¬ 
paigns rivalling those of Alexander and extending even up to India, 
was a wide enveloping movement with Kars as the objective. 
The XI. Corps was to attack frontally toward the Russian rail¬ 
head at Sari Qamish, while the IX. and X. Corps moved north 
from Erzerum, swept by difficult hill passes through Olti, on 
toward Kars and Sari Qamish. Still further north, a detachment 
which had landed at Trebizond was to advance on Ardahan. 
This grandiose plan wholly ignored the absence of communica¬ 
tions and the climatic conditions. The Rus.sian attitude was, at 
the outset, purely defensive; their main preoccupation was on 
their Western Front, which had absorbed nearly all the available 
forces; two of the three regular corps, stationed in the Caucasus 
in peace, had been sent on mobilization to defend the Western 
Front against Austria and Germany. Only two complete corps, the 
1 . Caucasian and II. Turke.stan, were at first available for the de¬ 
fence of the Caucasus. Yet the Russians made the first advance, 
moving a force across the frontier in Kdpri Kdi on the road to 
Erzerum. This advance was made to secure room for manoeuvre 
in front of the important base at Sari Qamish. The Turks 
promptly attacked, and some fierce fighting took place between 
Nov. 8 and 20, which ended in the withdrawal of the Turks. 

Enver now arrived from Constantinople and assumed personal 
command of the III. Army. He insisted, against the views of his 
German advisers, on putting into execution the ambitious plan he 
had conceived. The routes by which the turning movement was 
made were mere mountain tracks deep in snow; the greater part 
of the artillery and transport had to be left behind, and the at¬ 
tempt seemed madness. Yet such fortitude and endurance did 
the poorly equipped and ill-fed Turkish troops display that they 
almost achieved the impossible. While the main Russian body was 
engaged with the XI. Corps, the IX. Corps appeared, in the last 
days of Dec., on the heights above Sari Qamish, and the X. Corps 
on its left approached the railway between Kars and Sari Qamish; 
the detachment from Trebizond had already driven the Russians 
out of Ardahan. 

The Russian commander’s nerve failed him at the crisis; and the 
situation was saved only by his chief of the staff, Gen, Yudenich, a 
man of considerable ability and imperturbable resolution. He col¬ 
lected forces for a counter attack, which resulted in the complete 
defeat and practical annihilation of the two Turkish turning corps, 
worn out and disorganized by their formidable approach march; 
the XI. Corps was then in its turn driven back. The total losses of 
the Turkish III. Army are said to have approximated to 85%. En¬ 
ver at once handed over the command to Hawis Hakki Pasha and 
returned to Constantinople. Hawis Hakki died shortly after, and 
the command was given to Mahmoud Kiamil. The alarm caused in 
Russia by the Turkish incursion was such that an appeal was made 
to Great Britain for a diversion against the Turks. This led to the 
first suggestion for the Gallipoli expedition. 

During the whole of 1915 the fighting on the Caucasus front was 
of minor importance only. The main preoccupation of the Rus¬ 
sians lay on their Western Front, of the Turks in Gallipwli. 
The shattered III. Army was gradually reconstituted, and the 
Russians raised fresh units to increase their strength. But neither 
side was yet in shape for a serious offensive. The detachment of 
Turks which in the previous winter had advanced to Ardahan and 
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then had been driven back to Artx-in, attempted in April a coup de 
main against Batum, but without success. On the other fiank the 
Russians advanced their left wing into Armenia during May and 
June, occupied Van and threatened Bitlis. The Armenian rising 
which assisted the Russians led to bloody reprisals on their com¬ 
patriots still in Turkish power. In Sept. 1915 the Grand Duke 
Nicholas took over command of the Caucasus front, an event 
which was to produce a marked enlargement of the Russian effort 
in this theatre. Grand Dukes in Imix‘rial Russia could still obtain 
reinforcements in men and material denied to ordinary command¬ 
ers. Nor did the ckiracter of the Grand Duke make it likely that 
he would adopt a passive role. Though not a great strategist, he 
was shrewd and energetic, as he had already shown while in com¬ 
mand on the Western Front, a most loyal and unselfish sui)porter 
of the Allied cause, He found an able executive commantler in 
Gen. Yudenich, already mentioned. 

The Taking of Erzerum.—Gncc again an offensive on a 
large scale was made in the depth of winter. The Grand Duke 
wished to anticipate the arrival of Turkish reinforcemt'nls released 
by the British evacuation of Gallipoli. This enterjjrise was com¬ 
pletely successful. The Russian capture of Erzerum was one of 
the finest feats of arms of the whole War. Its assault did not form 
part of the original plan, but the attacks up the .Araxe.s valley, 
begun on Jan, 11, 1916, so completely surprised the Turk that 
it was decided to attempt it. The famous fortress, though m.iny 
of the works and much of the armament were not modern, occu¬ 
pies a position of great natural strength, which the Turks under 
German supervision had improved with field works in addition to 
the exi.sting forts. Its capture on Feb. i6 was mainly the result of 
a turning movement from the north, made by the 11 . Turke.stan 
Corps under Przjevalski, the ablest of the Russian Corps com¬ 
manders on the Caucasus front, who had an intimate knowledge 
of Erzerum, where he had spent 15 years as military attache. The 
Turks retired in considerable disorder with heavy los.scs in men 
and material. 

The next Russian objective was Trebizond; its capture in April 
considerably simplified the supply problem. Meanwhile, the Turk- 
i.sh Higher Command, alarmed at the fall of Erzerum and contin¬ 
ued advance of the Ru.ssians, had decided on a counterstroke. 
They ordered the a.ssembly of a new army, the IF, under Izzet 
Pasha, in the Mu.sh-Kharput region, to attack the Russian fiank 
and rear and recapture Erzerum. The plan was sound enough, had 
the communications allowed of a speedy concentration and swift 
adv.'ince. But the as.scmhiy of the II. Army, begun in April, was 
not complete in July. The Grand Duke became aware of the 
Turkish intention.^ and anticipated their attack by a heavy blow at 
the III. Army, which eventually broke in complete rout. The 
Russians occupied Erzinjan in July. So heavy were the losse.s of 
the III. Army that it had subsequently to be completely reor¬ 
ganized. To do this divisions were formed out of army corps, 
regiments out of divisions, battalions out of regiments. 

The defeat of the Ill. Army delayed and weakened the coun¬ 
terstroke of the II. Army, which did not take place till August, 
giving the Russians time to transfer troops from their right wing 
to meet it. After some heavy fighting on the Oghnat-Kighi front 
the II. Army’s effort was definitely held. It had gained little 
ground at a considerable sacrifice in men. Both armies then took 
up defensive positions for the winter. The line now ran approxi¬ 
mately from Tireboli on the Black Sea, west of Gumushkane to 
Kemakh, then south-east by Kighi, Oghnat, Mush and Bitlis to 
Lake Van. Further east, on the Turko-Persian border and in Per¬ 
sia, both armies had detachments to protect their fiank, and fight¬ 
ing took place with varying fortune during 1915-xO. 

During the winter of 1916-17 no movements took place. The 
Turkish II, and III. Armies (Mustapha Kcmal and Wahib Pasha 
respectively), now combined under Izzet Pasha, suffered terrible 
privations from lack of supplies and the weather. Nor were the 
Russians very much better off. A light line was being built 
from Sari Qamish to Erzerum, but progress was very slow and 
railhead was still some miles short of Erzerum in March 1917. 
Their command of the sea enabled them to feed the*ir right wing 
from Trebizond; but from Erzerum and Trebizond to the front, 
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supply was dependent on horse transport over indifferent tracks, 
sometimes closed for days by blizzards of snow. The Russians, 
too, »uffere*d severely from poor rations and typhus. 

Attempted Rusto-Brit^h Co-operation. —In Dec. 1916 the 
British Army in Mesopotamia, under Gen. Maude, commenced 
the altack.s on the Turks at Kut, which were eventually to lead 
to the capture of Baghdad in March. Un.successful efforts had 
I>reviou.sIy been made to concert the operations of the British in 
Mesopotamia and the Russians in the Caucasus; and now, with 
the approach of Maude’s forces to Baghdad, an opportunity for 
effective combination seemed to have arrived. It was agreed that 
the Cavalry Corps of Baratov from Persia and of Chernozubov 
from between lakes Urmia and Yan (both these cor])s, though 
composed mainly of cavalry, had a strong backing of infantry 
and artillery) should advance on Mosul; and thus, it was hoped, in 
co-o|>eralion with Maude, fmally liquidate the Mesopotamian cam- 
I)aign. However, it was not to be. The. Grand Duke adopted the 
plan whole-heartedly, and the Turk would not have been in a posi¬ 
tion to ofler effective resistance. But, lirst of all, the weather con¬ 
ditions and the difficulty of organizing a line of su{)ply through 
the mountains of the Persian border caused delay; then, before the 
movement had well begun, the Russian revolution broke out. 
With the recall of the Grand Duke toward the end of March— 
only to be <lescribed as an incredible blunder on the part of Kercn- 
.ski—the best hope of energetic action had gone. 

Collapse of the Russian Army. —Throughout the summer 
the Russian Army lay inactive, gradually disintegrating; by the 
early autumn it. was sufficiently olivious that the troops W'ould 
make no further forward movement, and could only be relied on 
to hold their positions so long as they were not attacked. Yude- 
nith, who had succeeded the Grand Duke, gave uf) the command 
in August and was succeeded by Przjevalski But the end was 
near. In Decc'mber an armistice was concluded on the Caucasus 
front, and in Jan. 1918, after the peace of Brest-Litov.sk, the Rus¬ 
sian troops still remaining retired. The condition of the 'Purkish 
armies had been too wretched to allow them up till now to lake 
advantage of the Russian collapse; but when the Russians finally 
retired, the Turks were once more fired with hopes of territorial 
gains; and advanced on the Caucasus with troops which from the. 
military point of view would have been more profitably employed 
in .strengthening their front in Palestine. They occupied Batiim 
on April 14 and Kars on the 26th. All Ru.s.sian regular troops had 
disappeared, and their only opponents were (ieorgian and Arme¬ 
nian bands defending their homes. 

The British Expedition to Baku. —The British General Staff, 
alarmed at the jirospect of a Caucasus under Turkish control 
being used as a base of propaganda and ev'cn operations against 
India, had meanwhile organized a group of British officers and non¬ 
commissioned officers under Gen. Dunslerville to be sent to the 
Caucasus to rally the local Armenian and Georgian populations 
against the Turk. But this force, dispatched through Persia from 
Mesopotamia, was delayed by the anarchic conditions which fol¬ 
lowed the collapse of the Russian forces in Persia, and arrived 
too late. When it reached B.iku in August, things had gone too 
far; and after a short but gallant defence it was compelled to 
withdraw. But the Turkish control of Trans-Caucasia was short¬ 
lived. for Allenby's cru,shing victory in Palestine a month later 
spelt the loss of the war for the Turks. 

Criticisms of the Campaign. —The operations of the so- 
called “Caucasus Front” described above thus led to no decisive 
results on either side. In view of the poor means of communica¬ 
tion in the theatre of operations it is difficult to see how decisive 
results could have been expected. The luVe of territorial conquest 
and false strategical conceptions led (he Turks to attach an undue 
importance to this front, which had disastrous consequences for 
them from a military point of view. The unnecessarily heavy 
losses in their best troops caused by the offensives of the III. 
Army at the end of 1914 and of the II. Army in 1916 caused the 
weakness which proved their undoing on the Palestine and Meso¬ 
potamian fronts. Had the Turks been content with a defensive 
attitude on the Caucasus Front. British difficulties in these theatres 
might have been greatly increased. 


The purely defensive attitude which the Russians took up at the 
outset was strategically correct; they had no other objective 
than the protection of their Transcauca.sian provinces from inva¬ 
sion; the state of the communications would obviously never allow 
them to penetrate far enough into Asia Minor to produce any de¬ 
cisive effect on Turkey. That they advanced as far as they did— 
farther, perhaps, than was strategically wise—was due to the in¬ 
fluence and energy of the Grand Duke. From the military point 
of view these campaigns are likely to be remembered only for one 
great feat of arm.s—the boldness and endurance displayed in the 
capture of Erzerum—and as affording to soldiers one more 
example of the dependence of strategy on communications. 

(A. P. W.) 

CAUCHON, PIERRE, French ecclesiastic, was born near 
Reims and became bishop of Beauvais in 1420. About ten years 
later he joined the Engli.sh faction in France, and his chief title 
to fame is that he presided over the trial of Joan of Arc at Rouen. 
Recent re.searchcs show that he did so in a spirit of great justice 
and impartiality, and it must be remembered that he did not 
condemn the Maid to death but only to imprisonment for life. 
The death sentence was pas.scd by the civil court. In 1432 he 
became bi.shop of Lisieux, and took part in the Council at Basle 
in 1435. He died in 1442, and was subsequently excommunicated 
by Calixtus IV. 

ItiHi.ioGRApiiY. —Srr Cerf, Pierre Cauchon de. SommiHre, chanoine 
de Reims et de Beauvais, h'eque de Beauvais et de Lisieux, son ori^ine, 
ses di^nilLs, sa mart et sa sepulture, in the Transactions of the Academy 
of Reims (iK9f)-</8); A. Sarrazin, Pierre Cauchon (igoi); Anatole 
France, Jeanne d'Arc (1908). 

CAUCHY, AUGUSTIN LOUIS, Baron (1780-1857), 
French mathematician, was born in Paris, on Aug. 21, 17S9, and 
died at Sceaux (Seine) on May 23, 1857. FIc studied at the ficoJe 
Polytechnique and the £colc dcs Ponts et Chaussccs, and practised 
for some time as an engineer. His health failed in 1813, and his 
father's friends, Lagrange and Laplace, persuaded him to devote 
himself entirely to mathematics. From 1816 onwards he held 
three professorships in I’aris, which he lost at the revolution of 
1830, on declining to swear allegiance to Louis Philippe. A chair 
of mathematical physics was created for him at the University of 
Turin. He spent some time travelling with the duke of Bordeaux, 
grandson of Charles X. and in 1838 returned to France, resuming 
his chair at the Lcole Polytechnique. Although acting only from 
the hiiihcst motives, Cauchy made himself objectionable to his 
(olleagues by a self-righteous obstinacy and an aggressive religious 
bigotry. 

The genius of Cauchy was promised in his simple solution of 
the problem of Apollonius; z.r., to describe a circle touching three 
given circles, which he discovered in 1805, his generalization 

of Euler’s theorem on polyhedra in 1811, etc. More important is 
his memoir on wave propagation which obtained the gronrf firix 
of the In.stitut in 1816. His greatest contributions to mathematical 
science are characterized by the clear and rigorous methods which 
he introduced and are mainly embodied in his three great treatises, 
Cottrs d'analysc de P/tcole Polytcchnique (1821); Le Calcid in¬ 
finitesimal (1823); L(\ons sur les applications du calcul in¬ 
finitesimal <1 la f’i'omiJric (1826-2S). He clarified the principles 
of the calculus by developing them with the aid of limits and con¬ 
tinuity, and w-as the first to prove Taylor’s theorem rigorously, 
establishing his well-known form of the remainder. Thus the first 
fihase of modem rigour, giving a satisfactory basis for the calcu¬ 
lus. originated in Cauchy’s lectures and researches of the t82os 
in analysis. To the same period belongs his development of his 
(the first) version of the theory of functions of a complex varia¬ 
ble, today indispensable in applied mathematics from physics to 
aeronautics. With equal originality, he made substantial contribu¬ 
tions to the theory of numbers where, however, he went astray on 
Fermat’s last theorem. He was one of the originators of the 
theory of permutation groups. In astronomy, he gave a shorter 
account than Leverrier’s of the motion of Pallas. In mechanics, 
he made many researches, .substituting the notion of the continui¬ 
ty of geometrical displacements for the principle of the continuity 
of matter. In optics, he developed the wave theory, and his name 
is associated with the simple dispersion formula. In elasticity, he 
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originated the theory of stress, and his results are nearly as valu¬ 
able as those of S. D. Poisson. His collected works, CEuvres com¬ 
pletes d*Augustin Cauchy, have been published in 27 volumes. 

See C. A.'Valson, Le Baron Augustin Cauchy: sa vie et ses travaux 
(1868). 

CAUCUS, a political term used in the U.S.A. of a special form 
of party meeting, and in Great Britain of a system of party or¬ 
ganization. I'hc word originated in Boston (Mass.), in the early 
part of the i8th century, when it was used as the name of a 
political club, the “Caucus” or “Caucas” club. Here public mat¬ 
ters were discussed, and arrangements made for local elections 
and the choosing of candidates for offices. A contemporary ref¬ 
erence to the club occurs in the diary of John Adams in 1763; 
but William Gordon (History of the Independence of the United 
States of America, 1788) speaks of the Caucus as having been in 
existence some fifty years before the time of writing (1774) and 
describes the methods used for securing the election of the candi¬ 
dates. The derivation of the word has been much disputed. The 
most plausible origin is an Algonquin word, kaw-kaw-was, mean¬ 
ing to talk, Indian w’ords and names having been popular in 
America as titles for societies and clubs; cf. “Tammany.” In the 
United States “caucus” is used strictly of a meeting either of party 
managers or of duty voters, as for instance, a “nominating caucus,” 
for nominating candidates for office or for .selecting delegates for 
a nominating convention. The caucus of the party in congress 
nominated the candidates for the offices of president and vice- 
president from 1800 till 1824, when the convention .system was 
adopted. At the same time, the candidates for governor and lieu¬ 
tenant governor were nominated by the party members of the 
state legislatures in what was known as the “legislative nominating 
caucus.” Occasionally districts unrepresented in the Icgi.slature 
sent delegates to sit in with the members of the legislature when 
these nominations were made and this was termed the “mixed 
legislative nominating caucus.” (See Primaries.) 

The word is used in the United States to denote meetings of 
the members of a party in Congress or in a legislature or a city 
council, to determine matters of party policy on proposed legi.sla- 
tion or legislative oflices. “Caucus” first came into use in Great 
Britain in 1878 in connection with the organization of the Liberal 
Association of Birmingham by Joseph Chamberlain and F. Schnad- 
horst on strict disciplinary lines, more particularly with a view to 
election management and the control of voters, which became the 
model for other Liberal associations throughout the country. It 
was to this supposed imitation of the U.S. political “machine” 
that Lord Beaconsfield gave the name “caucus,” and the name 
came to be used, not in the U.S. .sense of a meeting, but of a 
closely disciplined system of party organization, chiefly as a stock 
term of abuse applied by politicians of one party to the controlling 
organization of its opponents. 

CAUDINE FORKS, the furculae Caudinae fCasale di. For- 
chia?), narrow pa.sses in the mountains near Caudium in Sam- 
nium, and the scene of a famous Roman defeat in the Samnite 
wars. (5ce Rome: Ancient History.) 

CAUL, a close-fitting woman’s cap, especially one made of 
network worn in the i6th and 17th centuries; hence the mem¬ 
branous covering to the heart, brain, or the intestines, and par¬ 
ticularly, a portion of the amnion, which is sometimes found 
remaining round the head of a child after birth. To this, called 
in Scotland “sely how,” holy or lucky hood, many .superstitions 
have been attached; it was looked on as a sign of good luck, 
and when preserved, was kept as a protection against drowning. 

CAULAINCOURT, ARMAND AUGUSTIN LOUIS, 

Marquis de (1772-1827), French general and diplomatist, was 
bom at Caulaincourt on Dec. 9, 1772, of a noble family. He early 
entered thfc army, did not emigrate in the revolution, but was de¬ 
prived of his grade as captain in 1793, and served in the ranks. In 
1795. through the protection of L. Hoche, he became captain again. 
wMs colonel in the Army of the Rhine in 1799-1800, and after the 
peace of Lun6ville (1801) was sent to St. Petersburg (Leningrad) 
to negotiate an understanding between Russia and France. On his 
return he was named aide-de-camp of the First Consul He was 
employed to seize some agents of the English gov'ernment in 


Baden in 1S04, which led to the unfounded accusation that he*was 
concerned in the arrest of the due d'Enghicn. He received the 
title of duke of Vicenza (1808). Napoleon sent him in 1807 as 
ambassador to St. Petersburg (Leningrad), where Caulaincourt 
tried to maintain the alliance of Tilsit, and succeeded in main¬ 
taining the peace for some years. He accompanied Napoleon dur¬ 
ing the invasion of Russia, from which he had in vain sought to 
di.s.suade him. During the last years of the emigre, Caulaincourt 
was charged with all the diplomatic negotiations. He signed the 
armistice of Pleswitz, June 1813, represented France at the con¬ 
gress of Prague in Aug. 1S13. at the congress of Chatillon in 
Feb. 1814, and concluded the treaty of Fontainebleau on April 10. 
1814. 

When Napoleon returned from Elba, he became minister of 
foreign affairs. After the second Restoration, Cnulaincourt’s name 
was on the proscription list, but it was erased on the personal 
intervention of Alexander 1 with Louis XVHl. 

Caulaincourt’s memoirs appeared under (he title of Souvenirs 
dti due de \'icence in 1817 40. 

CAULICULUS, in architecture, a form like a stalk, crowned 
with leaves, but which grow scrolls, leaves or other stalks; es¬ 
pecially in the Corinthian capital, and in the branching scroll or 
rinceau. 

CAULIFLOWER: sec Cabbage. 

CAULONIA, a town of (he district of the Bruttii, Italy, on 
the east coast, on the promontory Capo Stilo, near Monasterace 
((ir.KauXwjTa). It was the southernmost Achaean colony founded 
as an outpost of Croton or direct from Greece it,self. In (he 7th 
century it was allied with Croton and Sybaris, and coins, going 
back to 550 n.c., prove its importance. It took the side of Athens 
in (he Peloponnesian War. In 389 B.c. it was destroyed by 
Dionysius, but soon afterwards restored. It was captured during 
the invasion of Pyrrhus by (.'ampanian troops. Strabo .speaks of it 
as deserted in his time. Excavations have revealed remains of the 
fortifications, with towers of the 7th-()(h century u.c. A small 
templq must have .stood near the lighthouse, and to it belonged 
architectural terra-cottas, and votive objects in the same material, 
especially small altars. The houses that have been found belong 
to a later period. Near the shore scanty remains of a large Doric 
temple (first half of 5th century b.c.) were found: also a trench 
full of architectural (crra-cotlas of this period. The tombs dale 
from the 7th-3rd century n.c. but are poor. 

Srr P. Orsi in Monutncnli dt'i Lined, xxiii. (i(>i4) srQ.; xxix. 
(1924) 400 seq. 

CAUSALITY or CAUSATION signifies the relation of 
cau.se and effect. Common sense assumes that things and events 
are the products or results of certain other things or events—the 
result is called the effect, and that which produces it is called the 
cause. The attempt to understand things usually takes the form of 
trying to discover their cau.ses and effects. The belief in causes and 
effects is most probaldy derived partly from the human experience 
of exercising various activities in order to produ( e certain results 
or to achiev'e certain ends, and partly from the experience of suf¬ 
fering the effects of the actions of others. In the early stages of 
human thought natural phenomena were (and in the case of the 
young or the undeveloped still are) conceived after the analogy 
of such human experiences of doing things and of being acted on. 
of causing effects or suffering them. The mythological accounts of 
natural phenomena abundantly illustrate the anthropomorphic 
tendencies in the early attempts to explain or to understand reality. 
With the growth of rational knowledge the anthroimmorphic ele¬ 
ments in the interpretation of natural phenomena have gradually- 
been eliminated, and a certain amount of suspicion has fallen upon 
(he concept of causality. Some scientists, indeed, have gone so far 
as to reject it altogether from the realm of science. How this has 
come about will be explained presently. But it may be stated at 
once that this extreme attitude seems to be unwarranted, even if 
we admit the importance of checking one’s conception of the 
causal relationship so as to purge it of anthropomorphic sugges¬ 
tions when applied to inanimate natural phenomena. Except 
among believers in magic, at the one extreme, and among thor- 
I ough-going sceptics, at the other extreme, it is usually assumed, 
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dtlier explicitly or at leait implicitly, that every event has a cause, 
and that the same kind of cause has the same kind of effect. This 
assumption is commonly known as the Postulate or Principle of 
Vnimrsal Causation. 

The Rationale of the Concept of Causality^Let the at> 
tempt be made to dispense with the idea of causal connection. 
The resulting view of the world would be one of a mere sequence 
of disconnected phenomena. Now, some people are quite content 
to regard the world in that way—^to view the ever-changing phe¬ 
nomena of nature as a mere sequence of new happenings in which 
each successive stage is in no sense the outcome of the preceding 
stage, but a new creation so to say. In a sense this was a favour¬ 
ite thought of certain scholastics, and even Descartes shared this 
view. Most people, however, find such a world of disconnected 
changes, or rather displacements, theoretically unintelligible and 
practically bewildering. Even the supporters of the aforemen¬ 
tioned view of incessant new creations could not entirely abandon 
the conception of causality. For they regarded God as the Creator 
(or Cause) of each successive creation in the sequence of mutually 
disconnetited events. But the thought of such supernatural inter¬ 
ference at every moment in the flow of events is not likely to ap¬ 
peal to many men of science. Even on religious grounds some 
people would object to the conception of a world, or rather of in¬ 
numerable worlds, so ill-constructed by the Maker as to have to 
be scrapped and replaced every moment. It seems to be more 
satisfying to human intelligence, and more in accordance with 
human experience, to supjiose an orderly continuity in each se¬ 
quence of changes. And the causal concept gives expression to 
this implicit faith in the connected continuity of events. The 
scientific conception of the conservation of matter or energy is 
prompted very largely by the same kind of consideration, namely, 
the, belief that there are no phenomena arising suddenly out of 
nothing as it were, but that in some sense, each event is the out¬ 
come of preceding events, that each event is in fact only a new 
manifestation of the matter or energy of some preceding event 
or events. 'I'he rationale or logical motive of the concept of cau¬ 
sality is, in short, to be found in the effort to see orderly continuity 
in the world of reality, And the sense of, or feeling for, continuity 
may itself be derived psychologically from man’s consciousness of 
his own continuity under normal conditions. 

The Inferential Character of Causal Connections. —The 
caiKsa! relation between events is not something that can be per¬ 
ceived by means of the senses. What we perceive is sequence of 
events; and it is from their sequence that we feel justified in in¬ 
ferring their causal connection, provided certain conditions arc 
satisfied (for these conditions see the article Scientific Meth¬ 
od). The inferential character of our beliefs in causal connections 
ex])oses them to adverse criticisms of an easy kind. It may be 
argued, indeed it has been argued, that the inference to causal 
tonnei tion may be wrong, or that it is highly s{>eculative. .so why 
not confine ourselves to the description of the bare sequence and 
ignore the question of causation? Such, for instance, was the 
view of David lJume iq . v .), who contended that the alleged 
causal necessity in the sequence of the so-called causes and effects 
is just the hypo.stasis or projection of our habit of expecting cer¬ 
tain conscciuent.s to follow certain antecedents merely because we 
had observed those sequences on previous occasions. It w'as largely 
in consequence of Hume's criticism that Kant concluded that 
causality is a category, that is, one of the ultimate a priori forms 
in which the understanding spontaneously orders its experiences 
(see Category) —something that is not derived from experience, 
but on the contrary is required to make orderly cxpxjrience itself 
pos.sible. It is noteworthy that Hume’s attempt to explain away 
causality made use of this very category. For if there were no 
causal connection between the repented observation of a certain 
sequence and the formation of a corresponding habit of ex|)ecta- 
tion, flume’s adverse criticism of causality would have no basis 
in fact. Moreover, if Hume were taken literally we should have no 
ground for supposing any connection between his thoughts and his 
utterances, and so could not surmise what he really thought about 
causality or anything else. Common sense revolts against the at¬ 
tempt to reduce causality to bare sequence. The attempts offend 


the active nature of man. Moreover, not every sequence is a 
causal sequence. Many beliefs that common sense condemns as 
superstitious are beliefs that result from an Inability to distin¬ 
guish between mere sequence and connection, so that if one event 
follows another (say, illness or death after being one of a party 
of thirteen) it is regarded as its effect. At the stage of logical re¬ 
flection this slovenly way of thinking is condemned as the fallacy 
post hoc, ergo propter hoc (after this, therefore because of it). 

Cause and Law. —Prompted partly by Hume’s criticism, partly 
by Kant's apparently subjective interpretation of causality, and 
partly by the anthropomorphic origin of the conception of causa¬ 
tion, some modern thinkers (Helmholtz, Mach, Pearson and 
others) have urged that science should discard it in favour of the 
concept of law. This movement is intimately connected with the 
tendency to make science purely descriptive without any pretence 
to be explanatory. The causal concept, it is urged, is an explan¬ 
atory concept with a tincture of fetishism about it, why not con¬ 
fine the business of science to the discovery of descriptive laws 
expressing uniform sequences, without pretending to explain 
these by reference to alleged causes? This trend of thought fits 
in very well with the main tendency of the more exact sciences 
in modern times. Under the influence of CoF)ernicus, Galilei, Des¬ 
cartes and Newton the aim of the physical sciences has come to 
be regarded as that of discovering descriptive equations expressing 
quantitative correlations of phenomena. Correlated phenomena 
are treated like mathematical functions. Causal connections tend 
to be ignored, in fact everything tends to be ignored that cannot 
be expressed in equations. This movement is really a legacy from 
ancient Pythagoreanism, which identified the essence of things 
with numbers. That philosophy has indeed been abandoned long 
since, but its consequences have been retained. And this notwith¬ 
standing the growing realization that mathematical equations, after 
all, tell us extremely little about the real nature of things, apart 
from their comparatively external quantitative correlations. So 
marked is this tendency to let equations supplant causal connec¬ 
tions that it has actually been urged that there is no good reason 
for the customary restriction of the term cause to antecedents 
only, and of the term effect to consequents only, seeing that ante¬ 
cedents and consequents are mutually inferable. This is to save 
the name and kill the meaning of cause—causality is not the same 
as law or uniformity. It may be found in unique events (such as 
the biographer and the historian are mostly concerned with) that 
are not formulated in laws at all. On the other hand, there are 
laws, even laws of sequence, that are either not causal at all (say, 
the sequence of a mathematical progression) or at least are not 
directly causal (say, the sequence of day and night, or of the 
seasons). Even when expressible in laws or uniform!tie.s of se¬ 
quence, the causal connection is something more than the bare 
uniformity of sequence. No doubt it is objectionable to introduce 
anthropomorijhism or animism into the study of inanimate phe¬ 
nomena. No doubt it is well to remember the obstruction to 
science caused by “substantial forms,” etc. But caution may be 
carried too far. After all, even human beings are natural phenom¬ 
ena, and their experiences may be used as a clue to the interpreta¬ 
tion of nature, provided due care is exercised. It would certainly 
be extravagant to project into the causal sequences of inanimate 
phenomena anything analogous to the sense of effort or of con¬ 
straint that is experienced in human activity or passivity respec¬ 
tively. But that is no reason for discarding causality altogether. 
Carried through consistently, this can only end in the conception 
of the world as a series of independent miracles—a view even 
more irrational than the anthropomorphism which it is intended 
to correct. The principle of conservation of matter or energy 
would lose all significance without the idea of causal continuity, 
according to which certain successive events not only follow, but 
follow from one another. In fact, mere laws of sequence are only 
intelligible in the last resort, when they can be shown to result 
from direct or indirect causal connections. 

Cause and Condition. —To explain adequately the term cause, 
it is necessary to show its relation to the term condition. A condi¬ 
tion is anything that is necessary to a certain result—anything in 
the absence of which that result would not be achieved. A t^ng 
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!iowev0r, be indispeosable to a certain result and yet be 
insufficient to produce it. For instance, a damp atmosphere is 
necessary for fine cotton-spinning; but other things are re* 
quired besides—cotton, machines, workers, etc. Now the cause 
of a certain effect is that totality of conditions that is sufficient to 
produce it. As a rule a cause is complex—it consists of a number 
of conditions each of which is only a part of the cause. Popularly 
some one condition is selected and called the cause. This is fre¬ 
quently legitimate, inasmuch as the presence of the other condi¬ 
tions is obviously assumed, and it would be pedantry to name 
them all. But at other times it is due to oversight—^many rival 
remedies for social ills are each but a condition rather than a 
likely cause of the effect aimed at. Another fact to be noted is 
that the rxi)ected result does not always follow when all the neces¬ 
sary conditions appear to be operative. This happens when there 
are counteracting forces at work that thwart the expected re¬ 
sult. For example, the sunshine that would normally flood a room 
with light and warmth may be excluded by closed shutters. To 
secure a certain effect it is therefore necessary to secure the ab¬ 
sence of counteracting conditions as well as the presence of all 
the positive or contributory conditions. The absence of all hin¬ 
drances to an effect is usually described as its negative condition. 
So that the complete cause will consist of negative as well as posi¬ 
tive conditions. Negative conditions may play a very important 
r 61 e, as when armies or taxpayers suffer through insufficient vigi¬ 
lance. 

A word may be added about Plurality of Causes, or the view 
that the same kind of effect may in different instances be produced 
by different kinds of causes. In a general way different causes may 
produce results that may serve the same practical purpose—light, 
warmth, satisfaction, death, etc., may be produced in a large vari¬ 
ety of ways, and yet make no serious practical difference. Strictly 
speaking, however, the effect is always different in some way when 
the cause is different in any way. Although death, e.g., may result 
from any of the thousand ills that flesh is heir to, and it may make 
little or no practical difference which of them actually caused it, 
yet when the occa.sion requires it coroners’ inquests arc held in the 
just belief that differences in the cau.se of death can be inferred 
from differences in the state of the dead body. So that, strictly 
speaking, not only does the same cause always produce the same 
effect, but the same effect can only be produced by one kind of 
cause. 

Historical.—The category of causality must have been used 
implicitly from the very dawn of human intelligence. But the im¬ 
plicit use of a category is one thing, its explicit formulation is 
another thing. The oldest formulation on record is that of Leu¬ 
cippus (5th century b.c.), who formulated the principle that 
“nothing happens without a cause, everything has a cause and is 
necessary ” Plato distinguished various kinds of causes. But the 
distinctions best known and most widely accepted during many 
centuries are those made by Aristotle, who recognized material, 
formal, efficient and final causes. Pic maintained that in order to 
understand some things completely we must know (i) the material 
of which they are made, (2) the for 7 n or law of their structure, 
(3) the active agent or agency that effected the impo.sition of the 
form upon the matter, and (4) the final purpose or end that the 
effect is adapted to serve. These four types of causes were elab¬ 
orated during the middle ages, and the text-books on Logic that 
were in vogue in the 17th century {e.g., Burgersdijek’s or Heere- 
boord’s Logic) distinguish some 40 kinds of causes (a summary 
of these will be found in A. Wolf, Spinoza’s Short Treatise, pp, 
190-195). These distinctions were not as extravagant as may be 
.supposed. Interpreted as kinds of conditions, rather than causes, 
many of them are still worthy of consideration, and some of 
them are actually still in use in law and medicine. The less 
known distinctions that are of importance in the history of philos¬ 
ophy arc those of immanent and occasional causes. An immanent i 
cause is one the effects of which remain within it, as distinguished 
from a transitive cause, which operates on things outside itself. 
For instance, God, according to Spinoza, is an immanent cause, 
for, according to pantheistic philosophy, there is nothing outside 
God; on the other hand, the popular conception of God is mostly 1 


that of a transitive Cause, creating and maintaining a world out¬ 
side Himself. An occashnd cause is simply the occasion of an 
occurrence, whereas an efficient cause is what produces it. Accord¬ 
ing to Occasionalism {q.l>.), bodily changes do not produce mental 
ones, or vice versa, but a change of either kind is the occasion for 
the occurrence of a change of the other kind, through the inter¬ 
vention of God as efficient cause. 

Bibliooraphy.— J. S. Mill, System of Logic (1875); J. Ward, 
Naturalism and Agnosticism (1^07); K. Pearson, Grammar of Science 
(1911); E. Wentscher, Geschtchte des Kausalproblems (1931) ; C. 
Prantl, Geschichte der Logik (1926); A. Wolf, Essentials of Scientific 
Hfetkod {i^2S). (A. Wo.)‘ 

CAUSE AND EFFECT: see Caiisality. 

CAUSEWAY. A path on a raised dam or mound across 
marshes or low-lying ground; the word is also used of old paved 
highways, such as the Roman military roads. “Causey” is still 
used dialectically in England for a paved or cobbled footpath. 
The word is properly “causey-w'ay,” from causey, a mound or 
dam which is derived, through the Norman-French enneie {cf. 
modern chauss^e), from the late Latin via calciata, a road 
stamped firm with the feet {calcarc, to tread). 

CAUSSES, a natural region in the south of the central plateau 
of France, chiefly in the departments of Loz6rc and Aveyron, west 
of the curving Cevennes and south of the Lot valley. This vast 
plateau of Jurassic limestone, sloping westwards, is divided into 
several sections by deep-cut river channels. These smaller plateaux, 
barren and deserted,are called the Causses from a///,the local form 
of the French chaux, i.e., lime. The most typical is the Causse 
Mejan, south of the Tarn between Florae and Millau, a sterile 
sparsely-peopled table-land lying between 3,000 and 4,000ft aliove 
sea-lcvcl. To the north lies the Causse dc Sauveterre prolonged 
westwards by the Causse dc Sev^rac. Those of Qtiercy, Gramat 
and Rouerguc are lower and less arid. Drainage features .such vis 
underground streams, fissures and pot-holes (avens) are charac¬ 
teristic. The inhabitants (Caussenards) cultivate rye and potatoes 
where possible, but subsist for the mo.st part on the sheep from 
whose milk Roquefort cheese is made. Similar dry-limestone areas 
elsewhere are designated under the cognate Orman Karst or 
Italian Carso (q.v.). 

CAUSSIN DE PERCEVAL, ARMAND-PIERRE 

(1795-1871), French Orientalist, was born in Paris, where he died 
during the .siege. 

His father, Jean Jacc}ucs (1759-1835), was professor of Arabic 
at the College dc France, and his son, after extended travels in 
Asia Minor, succeeded to his chair. 

His works include a useful Grammaire arahe vulgairr (4th ed., 
1858), and an enlarged edition of Elie. Bocthor’s Dictionnairc 
fran^ais-arabc (3rd ed., 1864); but his great reputation rests on 
his Essai sur Vhistoirc dcs Arabes avant VIslamismc, pendant 
Vepoque dc Mahomet (3 vols., 1847-49), ffi which the native 
traditions as to the early history of the Arabs, down to the death 
of Mohammed and the complete subjection of all the tribes to 
Islam, are set forth with much learning and lucidity. 

CAUSTIC, That which burns (Gr. KavariKos, burning). In 
surgery, the term given to substances which destroy living tissues 
and so inhibit the action of organic poisons, as in bites, malignant 
disease and gangrenous processes. Such caustic substances include 
silver nitrate (Lunar caustic). Potassium and Sodium Hydrates 
(the Caustic Alkalis) (see Alkali), Zinc chloride, an acid solu¬ 
tion of mercuric nitrate, and pure carbolic acid (Phenol). 

In mathematics, the “Caustic Surfaces” of a given surface are 
the envelopes of the normals to the surface, or the loci of its cen¬ 
tres of curvature. 

In optics (geometrical optics) the term “Caustic” is applied 
to the cnvelojae of luminous rays after reflection or refraction. 
In the first case the envelope is termed a cata-caustic. in 
the second a dia-caustic. Cata-caustics are to be observed as 
bright curves when light is allowed to fall on a polished cylindrical 
surface as a napkin ring or a curved polished riband of steel placed 
on a table. By varying the curvature of the riband of steel or 
moving the source of light a variety of patterns can be obtained. 
The investigation of caustics, based as it is on the assumption 
of the law of the rectilinear propagation of light and the validity 
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of the experimental laws of reflection and refraction, is essentially 
of a geometrical nature, and as such attracted the attention of 
mathematicians of the 17th and succeeding centuries, more not¬ 
ably John Bernoulli, G. I. dc THopital, E. W. Tschirnhauscn and 
Louis Carre. 

See Arthur Cayley’s Memoirs on Caustics in Phil. Trans, for 1857 
and 1867. 

CAUSTIC SODA (.sodium hydroxide, NaOH) is a solid, 
white, delujuescent chemical compound much used as an inter¬ 
mediate material in the production of many chemicals. It is gen¬ 
erally made by one of two methods, either through exchange of 
base by the causticizing of soda-ash (NajCO.^) with hydrated lime 
or directly, through the action of an electric current upon a solu¬ 
tion of common salt (NaCl;. The latter newer process is tending 
to supersede the former, especially where cheap electric power is 
available or where a ready market for chlorine and hydrogen, by- 
I)roducts of the electrolytic process, exists. Because of its large 
I)roduction, caustic sorla is classed as a “heavy chemical.” It is 
u.sed as an alkaline reagent, in the manufacture of soap, sodium 
salts, rayon, paiier, medicines, textile products, in petroleum 
and vegetable oil refining, in tanning and in the synthesis of many 
organic compounds sucH as indigo, alizarin, resorcin, formates and 
oxalates. 

CAUTERETS, a watering-place of south-western France in 
the department of Hautes-I’yrvnees, 20m. S. by W. of Lourdes by 
rail. I’op. (1930) 1,020. It lies in the beautiful valley of the Gave 
de (\'uilerets, and is well known for its thermal .springs, and as a 
station for wintirr sports. Some 50,000 visitors are attracted an¬ 
nually. The 22 springs produce copious supplies of sulphuretted 
water and serve nine (Uablissrmnits. Their temiK;rature varies 
between 75" and 137°. Cauterels is a centre for excursions, the 
Monne (8.937ft.), the Cabaliros (7,155ft.), the Pic tie Chabarrou 
(y.SSoft.), the Vignemale (10,820ft.), and other summits being 
in its neighbourhood, The properties of the waters have been 
known at least since the loth century; they became famous in the 
16th century when Marguerite de Valois composed the “Heiitame- 
ron," on the model of Boccaccio’s “Decameron,” while visiting 
the sjia with her court. 

CAUTfN, a province of southern Chile, bounded N. by Mal- 
leco and Arauto, E. by Argentina, S. by Valdivia, and W. by the 
Pacifu. Area (1,707 sq.mi., poi). (1940; 374,(159, including many 
Euroi>cain immigrants, principally (.Germans. Cautin lies within 
the temperate rain forest region of the .south, its chief products 
being timber, cattle, grain and apples. The State railway from 
Santiago to Puerto Montt crosses the province from north to 
south; bram h lines to such places as Cheniuenco, Cunco, Tolten 
and Carahut; provide good rail service to most parts of (he prov¬ 
ince. Two partially navigable rivers cro.ss the provitice from east 
to we.st; the Tolten and the Cautin, the lower reaches of the 
latter being known as the Rio Imperial. The ])rovince once 
formed part of the territory occupied by the Araucanian Indians, 
and Temuco, the (ajiital of the province, is today the center of 
greatest concentration of lhe.se pcctple. Temuco, a city of 39.217 
inhabitants in i9.}0, is on (he Rio Cautin. It is an important rail 
center, market town, and gateway to the famous lake district 
of south Chile. 

CAUTLEY, SIR PROBY THOMAS (1S02-1871), Eng¬ 
lish engineer and palaeontologist, wa.s born in Suffolk in 1S02. 
After .some years’ service in the Bengal artillery, wdiich he joined 
in iStg. he was engaged on the reconstruction of the Doab canal. 
He had charge of the completed canal for 12 years (1831-43), 
In 1840 he reported on the proposed Ganges canal, for the irri¬ 
gation of the country between the rivers Ganges, Hindan, and 
Jumna. This project was sanctioned in 1841, but the work W'as 
not begun till 1H43, and even then Cautley found him.self ham¬ 
pered in its execution by the opposition of Lord Elicnborough. For 
want of competent help he had to do the drudgery of surveying 
and levelling himself, for some time. From 1845 to 1848 he was 
absent in England owing to ill-health, and on his return to India 
he was appointed director of canals in the North-western 
Provinces. After the Ganges canal was opened in 1854 spent ^ 
some time in England, and from 185S to 1868 he occupied a seat 1 


on the council of India. He died at Sydenham, near London, on 
Jan. 25, 1871. Cautley was a distinguished palaeontologist and 
contributed numerous memoirs, some written in collaboration 
with Dr, Hugh Falconer, to the Proceedings of the Bengal Asiatic 
Society and the Geological Society of London on the geology and 
fossil remains of the Sivalik hills. 

CAUVERY, a river of southern India. Rising in Coorg, high 
up amid the Western Ghats, in 12° 25'N. lat. and 75° 34' E. long., 
it flows generally south-east across the plateau of Mysore, and 
finally enters the bay of Bengal through two principal mouths in 
Tanjore district. Its length is 472 m. Its course in Coorg is tor¬ 
tuous, and its bed generally rocky with high banks covered with 
luxuriant vegetation. On entering Mysore it passes through a nar¬ 
row gorge, but pre.sently widens to a breadth of 300 to 400 yd. 
The bed is too rocky for navigation. In its course through My¬ 
sore the channel is interrupted by a number of anicuts or dams 
for irrigation. In Mysore slate the Cauvery forms the two islands 
of Seringapatam and Sivasamudram, which vie in sanctity with 
the island of Seringam lower down in Trichinopoly district. Around 
the island of Siva.samudram arc the celebrated falls of the Cau¬ 
very, where the river branches into two channels, each of which 
makes a descent of about 320 ft. After entering the Madras pres¬ 
idency, the Cauvery forms the boundary between the Coimbatore 
and Salem districts, until it reaches Trichinopoly district. Sweep¬ 
ing past the historic rock of Trichinopoly, it breaks at the island 
of Seringam into two channels, which enclose between them the 
delta of Tanjore, the garden of southern India. The northern 
channel is called the Colcroon (Kolidam). On the seaward face of 
its delta are the oixm road.stcads of Negapatam and French Kari- 
kal. The only navigation on any portion of its course is cTarried on 
in boats of basket-work. There is an extensive irrigation system in 
the delta. The most ancient work is a massive dam of unhew-n 
stone, across the stream of the Cauvery prop)er, which is suppiosed 
to date back to the 4th century, but is still in excellent repair. 
The chief modern work is the anicut across the Coleroon, 2,250 
ft. long, which irrigates an area of some 600,000 acres. Alto¬ 
gether a total of about a million acres are irrigated from the Cau¬ 
very, and the Cauvery falls have been utilized for an electric 
power plant, which supplies p^ower to the Kolar goldmines and 
light and power to Bangalore and Mysore. 

The Cauvery is known to devout Hindus as Dakshini Ganga, or 
the Ganges of the south, and the whole of its course is holy ground. 
The Cauvery reservoir project, which will largely imp>rove and ex¬ 
tend the irrigation facilities, was sanctioned in 1925. It will 
include a dam at Metur and a canal 88 m. long. 

CAVA DEI TIRRENI, a town and cpDiscopal see of Cam- 
pjania. Italy, in the province of Salerno, 6 mi. N.W. by rail from 
the town of Salerno. Pop. (r()36), town, 12,214; commune, 
33,051. It lies fairly high in a richly cultivated valley, surrounded 
by w'ooded hills, and is a favourite resort. A mile to the south¬ 
west is the village of Corpo di Cava (1,970 ft ), with the Bene- 
lictine abbey of La Triniti della Cava, founded in 1025 by St. 
Alferius. The church and the greater part of the buildings were 
entirely modernized in 1796. The old Gothic cloisters are pre¬ 
served. The archives, now national propicrty, include documents 
and MSS. of great value. 

M. Morcaldi, Codex Diplomaticus Cavensis (1873-1893) has 
pmblished many important documents relating to the abbey. 

CAVAEDIUM, in architecture, a synonym for atrium (g.v.), 
the central hall or court of a Roman house. Vitruvius lists five 
typies: i. The Tuscanicum. This, the most common typie, was 
without columns, the hole in the roof being suppxirted by the 
framing of the roof timbers. 2. The Tetrastylon, in which four 
columns suppx>rted the roof at the corners of its opiening. 3. The 
Corinthian, in which more than four columns are employed, so 
that the cawacdium becomes, in essence, a pieri.style (q.v.). 4. 
The Displuviatum, where the roof slopped down, away from the 
opx^ning. instead of towards it. 5. The Testudinatum, in which the 
entire area was covered by a continuous roof. 

CAVAGNAM, SIR PIERRE LOUIS NAPOLEON 
(1841-1879), British military administrator, the son of a French 
general by his marriage with an Irish lady, was bom at Stenay, 
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Meuse, on July 4, 1841. He obtained naturalization as an Eng¬ 
lishman, and entered the military service of the East India Com- 
{)any. He served through the Oudh campaign against the muti¬ 
neers in 1858 and 1859. In 1861 he was appointed an assistant 
commissioner in the Punjab, and in 1877 became deputy com¬ 
missioner of Peshawar and took part in several expeditions against 
the hill tribes. In 1878 he was attached to the staff of the Brit¬ 
ish mission to Kabul, which the Afghans refused to allow to pro¬ 
ceed. In May 1879, after the death of the amir Shere AH, 
Cavagnari negotiated and signed the treaty of Gandamak with his 
successor, Yakub Khan. By this the Afghans agreed to admit 
a British resident at Kabul, and Cavagnari was appointed. He 
took up his residence in July, and for a time all seemed to go 
well, but on Sept. 3 Cavagnari and the other European members 
of the mission were massacred in a sudden rising of mutinous 
Afghan troops. (See Afghanistan.) 

CAVAIGNAC, LOUIS EUGENE ( 1802-1857), French 
general, born in Paris on Oct. 15, 1802, belonged to a family 
famous in French revolutionary annals. He was the son of Jean- 
Baptiste Cavaignac (1762-1829), who was a member of the 
Convention, and acted as its commi.ssioner in the repression of 
the opponents of the Revolution in various parts of France. At 
the Restoration he was proscribed as a regicide. Jean-Baptiste's 
brother, Jacques Marie, Vicomte Cavaignac (1773-1855), was 
one of Napoleon's generals and commanded the cavalry of the 
nth Corps in the retreat from Mo.scow (1S12). Godekkoy 
Cavaignac (1801-1845), elder brother of Louis Eugene, took part 
in the Parisian risings of Oct. 1830, 1832 and 1H34, and was one 
of the founders of the Societe dcs Droits de I’Homme. Ver>’ highly 
esteemed for his chivalrous character among the republicans, he 
was probably personally both the most estimable and able of the 
old guard of republicans. His repiutation was largely, if not wholly, 
resjionsible later for the advancement of Louis Fmgcnc, who en¬ 
tered the army. 

In 1831 Louis Eugene was removed from active duty in con¬ 
sequence of his declared republicanism, but in 1832 he was re¬ 
called to the service and sent to Algeria, where he held a series of 
commands during the next 16 years. In 1848, the revolution¬ 
ary Government promoted him governor-general. He refused 
the post of mini.stcr of war because the Government would not 
fall in with his plan to occupy J’aris by troops. Like L. A. Thiers, 
Cavaignac conceived the idea of drawing the “red republicans” 
of Paris out into oiH.*n insurrection, in order that they might be 
crushed and the domination of the moderates secured. After the 
National Assembly had eliminated the Socialist members Louis 
Blanc and Albert (gg.v.) from the Government, Cavaignac was 
made minister of war. The revolt on which he had calculated 
broke out on June 22, 1848 (see National Workshops). Cavaig¬ 
nac withdrew his troops from the affected parts of Paris, till, in 
his opinion, the revolt had gained sufficient head. He took ad¬ 
vantage of the general panic, further, to insi.st on the resignation 
of the Government and the granting of dictatorial powers to him¬ 
self, which was agreed on June 25. His attack on the Parisian 
rebels, who were exclusively working class, led to the bloodiest 
and most obstinate conflict that had up till then occurred in Paris; 
at its end, in his victory on the 26th, Cav’aignac permitted, in ac¬ 
cordance with his plan, the severest reprisals which decimated 
the ranks of the Socialists and broke their power. 

Both he and his adversaries expected that after laying down 
his dictatorship he would be elected president. But they had not 
allowed for the magic of the name of “Louis Napoleon Bona¬ 
parte”; a “landslide” of peasant and proletarian votes gave 
5,434,226 to the future Napioleon III. and only 1.448,107 to 
Cavaignac. The disappointed general went into opposition and at 
the time of the coup d’etat (Dec. 2, 1851) was even imprisoned 
for a short while. After his release he abandoned politics and 
died in retirement on Oct. 28, 1857. 

See Louis Menard, Prologue d’une Revolution (reprinted 1904); 
Ch. Schmidt, Les Journies de juin 1848 (1926); P. dc la Gorce, 
Histoire de la 2de Ripuhlique (1914): G. Renard, La Ripublique de 
^848 (1900-8); R. W. Postgate, Revolution from 1789 to 1906 (1920, 
full biblJog.). 


His son, Jacques Marie Eugene Godefroi Cavaignac (1853- 
1905), French politician, was born in Paris on May 21. 1853. He 
served as a civil engineer in Angouleme until i88i, when he be¬ 
came master of requests in the Council of Stale. In 18S2 he was 
elected deputy for Saint-Calais (Sarthe) in the republican inter¬ 
est. In 1SS5-86 he was under-secretary for war in the Henri 
Brisson Ministry, and he served in the cabinet of Emile Loubet 
(1892) as minister of marine and of the colonies. He had ex¬ 
changed his moderate reiiublicanism for radical views before he 
became war mini.ster in the cabinet of Leon Bourgeois (1895-96). 
He was again minister of war in the Brisson cabinet in July 189S, 
when he read in the chamber a document which definitely incrim¬ 
inated Capt. Alfred Dreyfus. On Aug. 30, however, he staled that 
this had been discovered to be a forgery by Col. Henry, but he 
refu.sed to concur with his colleagues in a revision of the Dreyfus 
prosecution, which was the logical outcome of his own exposure 
of the forgery. Resigning his portfolio, he joined the Nationalist 
group in the chamber, and became an energetic supporter of the 
Ligue dc la Patrie Frani^aisc. In 1S99 Cavaignac was an unsuccess¬ 
ful candidate for the presidency of the rcpulilic. He died at his 
country-seat near Flee (Sarthe) on Sept. 25, kjos. He wrote an 
important book on the Formation de la I’russe eoutempvraine 
(1891-98), dealing with the events of 1806-13. 

See J. M. Cavaignac, Les deux ghteraux Cavaigttar (iSc;;); A. 
Deschamps, Les deux generaux Cavaignac (1808); W. Arnoulim, 
L’Action clerkalc en France, Les Cavaignacs devant I'histoirc (1905). 

CAVAILLON, a town of south-ea.stcrn France in the dejiart- 
nient of Vauclu.se, 20 mi. S.E. of Avignon. Pop. (1936), 8,452. It 
lies at the southern foot of Mount Si. Jac(|ues on the right bank of 
the Durance above its confluence with the Coulon. To the .south 
of the present town lay the Roman Cahellio, a place of some 
note in territory of the Cavares. Since mediaeval times the town 
has for the most part followed the fortunes of the Comtat 
Venaissin, in which it was included. Till the Revolution it was 
the sec of a bi.shop, and had a large number of monastic estab¬ 
lishments. The church of St, V’eran is a fine example of 12th cen¬ 
tury Provcm^al architecture, with a cloister adjoining. The town 
i.s the centre of a rich and well-irrigated plain, which produces 
fruits and early vegetables. Silk-worms arc reared, and silk is an 
important article of trade. The preparation of preserved vege¬ 
tables and fruits, distilling and the manufacture of straw hats 
and leather are carried on. 

CAVALCANTI, GUIDO (c. 1250-1300), Italian poet and 
philosopher, was the son of a philosopher whom Dante, in the 
Inferno, condemns to torment among the epicureans and athei.sts; 
but he him.self was a friend of the poet. By marriage with Be¬ 
atrice, daughter of Farinata Uberti, he became head of the (jhi- 
bellines. He was banished to Sarzana, where he caught a fever, of 
which he died. Cavalcanti has left a number of love sonnets and 
canzoni, in honor of a French lady, whom he calls Mandetta. His 
complete poetical works are contained in Giunti's collection 
(Florence, 1527; Venice, 1531-32). 

The most famous of his sonnets and canzoni are translated by 
D. G. Rossetti in his Dante and his Circle (1874). 

CAVALCASELLE, GIOVANNI BATTISTA (1820- 
1897), Italian writer on art, wa.s born at Legnago on Jan. 22, 
1820. He became a student at the Academia delle Belle Arti in 
Venice, and from early youth studied the art treasures of Italy. 
His relations sent him to Padua, hoping that he might become an 
engineer, but in 1844 he returned to his artistic studies. He vis¬ 
ited the cities of Tu.scany, and then set out to see the master¬ 
pieces of Italian art in foreign countries. During a stay in Ger¬ 
many in 1846 and 1847 he made the acquaintance of Joseph 
Archer Crowe in a post carriage between Hamm and Minden. The 
two young men felt drawn to each other and met again in Berlin, 
where they studied together some pictures in the museum. On 
his return to V'enice Cavalcaselle took an active part in the revo¬ 
lution of 1848 against the Austrian rule. He was arrested by 
Austrian gendarmes and narrowly escaped being shot. He then 
joined the forces of Garibaldi and was taken prisoner by the 
French in 1849. Ue arrived in a miserable plight in Paris, where 
by good fortune he again met Crowe, and with his help came to 



66 


CAVALIER—CAVALIERI 


London. The two friends occupied rooms together and worked 
on a histoiy of early Flemish painters, published in 1857. In the 
same year C’avalca.selle returned to Italy. In 1864 Crowe and Cav- 
alca.selle published their great work, New History of Italian Paint¬ 
ing, which was followed by the History of Painting in North Italy. 
Other joint work.s were Titian (1876) and Raphael (1883). 
Cavalcaselle’s independent writings are of less importance; Sul 
piit autentico ritratto di Dante (1865); SuUa conservazione dei 
Monumenti ed oggetti di belle arti; Sulle riforme dell* insegna- 
mento academic0 (1875). 

Cavalca.selle was for some time secretary to the great art critic 
and collector, Giovanni Morelli, and his travelling companion 
when Morelli compiled the inventory of the works of art in the 
Marca d'Ancona for the Italian Government. Towards the end 
of his life Cavalcaselle held office as ispettore di belle arti in the 
Ministry of Education in Rome. He died on Oct. 31, 1897. 

Oowe and ravalcaselle’s hi.storios of Italian art are standard works, 
and have recently been rc-cdited by Lanirton Douglas and Tancred 
boreniuH. 

CAVALIER, JEAN ( 16H1-1740), the famous chief of the 
Cumisards iq.v ), was born ut Mas Roux, near Anduze (Gard), 
on Nov. 28, 1681. Hi» father, an illiterate peasant, had been 
compelled by persecution to become a Roman Catholic along 
with his family, but his mother brought him up secretly in the 
Protestant faith. Threatened with pro.secution for his religious 
opinions he went to Geneva, where he passed the year 1701; he 
returned to the (’evennes on the cve of the rebellion of the 
Carnisards, who by the murder of the Abl)e du Chayla at Pont- 
de-Monvert on the night of July 24, 1702, raised the standard 
of revolt. Some months later he became their leader. He 
showed an extraordinary genius for war. Within a period of two 
years he was to hold in check Count Maurice de Broglie and 
Marshal Montrevel, and to carry on one of the most terrible 
partisan wars in French history. 

He maintained the most severe discipline. Each battle in¬ 
creased the terror of his name. On Christmas day, 1702, he 
dared to hold a religious assembly at the very gates of Alais, 
and put to flight the local militia which came forth to attack 
him. At Vagnas, on Feh. 10, 1703, he routed the royal troops, 
but, defeated in his turn, he was compelled to find safety in 
flight. But he reappeared, was again defeated at Tour de Bellot 
(April 30), and again reiovered himself, recruits flocking to him 
to fill up the places of the slain. Cavalier boldly carried the 
war into the plain, made terrible reprisals, and threatened even 
Nimes it.self. On April 16, 1704, he encountered Marshal Mont- 
rcvel himself at the bridge of Nages, with 1,000 men against 
5,000, and, though defeated after a desperate conflict, he made 
a successful retreat. Cavalier was induced to attend a conference 
at I’ont d’Avi'ne near Alais on May n, 1704, and on May 16, 
he made submi.s.sion at Nimes. Louis XIV. gave him a commis¬ 
sion as colonel, which Villars presented to him personally, and a 
IK-nsion of 1,200 livres. At the same time the king authorized the 
formation of a Camisard regiment for service in Spain under 
his command. 

Before leaving the Cevennes for the last time he went to Alais 
and to Ribaute, followed by an immense concourse of people. 
But Cavalier had not been able to obtain liberty of conscience, 
and his Carnisards almost to a man broke forth in wrath against 
him, reproaching him for what they described as his treacherous 
desertion. On June 21, 1704, with a hundred Carnisards who were 
still faithful to him, he de{.>arted from Nimes and came to Neu- 
Brisach (Alsace), where he was to be quartered. From Dijon 
he went on to Paris, where Louis XIV. gave him audience and 
heard his exidanalion of the revolt of the C6vennes. Returning 
to Dijon, fearing to he imprisoned in the fortress of Neu-Brisach, 
he escaped with his troop near MontbHiard and took refuge at 
Liusanne. But he was too much of a soldier to abandon the 
career of arms. He offered his services to the duke of Savoy, and 
with his Carnisards made war in the Val d’Aosta. After the 
peace he crossed to England, where he formed a regiment of 
refugees which took part in the Spanish expedition under the 
earl of Peterborough and Sir Cloudesley Shovel in May, 1705. 


At the battle of Almansa the Carnisards found themselves op¬ 
posed to a French regiment, and without firing the two bodies 
rushed one upon the other. “I fought,” Cavalier wrote on July 
10, “as long as a man stood beside me and until numbers over¬ 
powered me, losing also an immense quantity of blood from a 
dozen wounds which I received.” Marshal Berwick never spoke 
of this tragic event without visible emotion. 

On his return to England a small pension was given him. 
He settled at Dublin, where he published Memoirs of the Wars 
of the Cevennes under Col. Cavalier, written in French and trans¬ 
lated into English with a dedication to Lord Carteret (1726). 
He was made general on Oct. 27, 1735, and on May 25, 1738, was 
apiKiinted lieutenant-governor of Jersey. He was promoted 
major-general in July, 1739, and died in the following year. 

See N. A. F. Puaux, Vie de Jean Cavalier (1868); David C. A. 
A^new, Protestant Exiles from France, ii. 54-66 (1871); Charvey, 
Jean Cavalier: nouveaux documents inidits (1884). EuRcne Sue popu¬ 
larized the name of the Camisard chief in Jean Cavalier ou les 
fanatiques des Civennes (1840). A new edition of Cavalier’s Mimoires 
sur la guerre des Civennes was published by F. Puaux in 1918. 

CAVALIER, a horseman, particularly a horse-soldier or one 
of gentle birth, trained in knightly exercises. The word is taken 
through the French from the Late Lat. caballarius, a horseman. 
Chevalier, the French word of parallel descent, means “knight,” and 
is chiefly used in English for a member of certain foreign military 
or other orders, particularly of the Legion of Honour. Cavalier 
in English was early applied in a contemptuous sense to an over¬ 
bearing swashbuckler. Originally used as a term of reproach, it 
was soon adopted as a title of honour by the supporters of Charles 
I. in the Great Rebellion, who applied Roundhead to their oppo¬ 
nents, and at the Restoration the court party preserved the name, 
which survived till the rise of the term Tory (^fVJ Whig and 
Tory). The term “cavalier,” in fortification, means a work of 
great command constructed in the interior of a fort, bastion or 
other defence, so as to fire over the main parapet without inter¬ 
fering with its firing. A greater volume of fire can thus be 
obtained, but the great height of the cavalier makes it an easy 
target for a besieger’s guns. 

CAVALIERI, BONAVENTURA (1598-1647), Italian 
mathematician, was born at Milan; his name also occurs in the 
forms Cavallicri, Cavaglieri, Cavalerius, and de Cavalcriis. He 
became a Jesuit at an early age and later was inspired to study 
mathematics by reading a copy of Euclid. On the recommenda¬ 
tion of his Order he was made a professor at Bologna in 1629; 
the post, which he held until he died, was renewed periodically. 
In 1635 Cavalieri wrote Geometria indivisibilium continuorum 
nova Quadam ratione promota, in which he first stated his principle 
of indivisibles. The form of the principle was unsatisfactory and 
was attacked by Guldin. In reply to this attack Cavalieri wrote 
Exercitationes geom^tricae sex (1647), stating the principle in 
the more satisfactory form in which it was used by 17th century 
mathematicians. This work also contained the first rigorous proof 
of Guldin’s theorem relating to the volume of a solid of revolu¬ 
tion. The theorem had occurred in the writings of Pappus and had 
been used in an unsatisfactory fashion by Kepler. Using the prin¬ 
ciple of indivisibles as a sort of integral calculus, Cavalieri solved 
a number of problems proposed by Kepler. Other books by 
Cavalieri are; Lo specchio ustorio ovvero trattato delle settioni 
coniche (1632), Directorium generalc uranometricum, in quo 
trigonometriae logarithviicae fundamenta ac regula demonstrantur 
(1632) and Trigonometria plana et sphaerica (1643). Cavalieri 
died at Bologna on Dec. 3, 3647. 

The life of Cavalieri has been written by P. Frisi (Milan, 1776), and 
by F. Predari (Milan, 1843)- 

CAVALIERI, EMILIO DEL (1550?“I599?), Italian com¬ 
poser, was born in Rome about 1550 of a noble family and 
became one of the famous Florentine group of musical reformers 
—Peri, Rinuccini, Caccini and the rest—who had such an im- 
p>ortant influence on the subsequent developments of the art. 

Cavalieri’s style is more facile than that of Peri and Caccini, 
but he is inferior to them in depth of musical expression. He 
is, however, important as having been the first to apply the new 
monodic style to sacred music, and as the founder of the Romaa 
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school of the 17th century which included Mazzocchi, Carissimi 
and Alessandro Scarlatti. 

CAVALLI, FRANCESCO (1602-1070), an early Italian 
operatic composer of note, was bom at Crema in 1602. His real 
name was Pietro Francesco Caletti-Bruni, but he is better known 
by that of Cavalli, the name of his patron, a Venetian nobleman. 
He became a singer at St. Mark’s in Venice in 1617, second organ¬ 
ist in 1630, first organist in 1665, and in 1668 maestro di cappella. 
He is, however, chiefly important for his operas, twenty-seven of 
which are still extant, most of them being preserved in the library 
of St. Mark’s at Venice. Monteverde had found opera a musico- 
literary experiment, and left it a magnificent dramatic spectacle. 
Cavalli succeeded in making it a popular entertainment. He 
reduced Monteverde’s extravagant orchestra to more practical 
limits, introduced melodious arias into his music and popular 
types into his libretti. His operas have all the characteristic 
exaggerations and absurdities of the 17th century, but they have 
also a remarkably strong sense of dramatic effect as well as a 
great musical facility, and a grotesque humour which was char¬ 
acteristic of Italian grand opera down to the death of Alessandro 
Scarlatti. 

CAVALLINI, PIETRO (c. 1259-1344), Italian painter, 
born in Rome, was taught painting and mosaic by Giotto while 
employed at Rome; it is believed that he assisted his master in the 
mosaic of the Navicella or ship of St. Peter, in the porch of the 
church of that saint. He also studied under the Cosmati. Lanzi 
de.scribes him as an adept in both arts, and mentions with appro¬ 
bation his grand fresco of a Crucifixion at Assisi, still in tolerable 
preservation; he was, moreover, versed in architecture and in 
sculpture. According to George Vertuc, it is highly probable that 
Cavallini executed, in 1279, the mo.saics and other ornaments of 
the tomb of Edward the Confessor in Westminster Abbey. He 
would thus be the “Petrus Civis Romanus” whose name is 
inscribed on the shrine; but a comparison of dates invalidates this 
surmise. He died in 1344 at the age of 85. Some important works 
by Cavallini in the church of Santa Cecilia in Trastevere, Rome, 
were discovered early in this century. 

CAVALLOTTI, FELICE (1842-1898), Italian politician, 
poet and dramatic author, was born in Milan. In i860 and 1866 
he fought with the Garibaldian Corps, but he first attained noto¬ 
riety by his anti-monarchical lampoons in the Gazsetta di Milano 
and the Gazzetta Roos between 1866 and 1872. Elected to parlia¬ 
ment in 1872, his turbulent eloquence secured for him the leader¬ 
ship of the extreme Left in 1886 on Bertani’s death. His advocacy 
of democratic reform made him the most popular man of his 
day next to Crispi, against whom he waged an unceasing and bitter i 
campaign. He was killed in a duel with Count Macola. 

See A. de Mohr, Felice CavallotU: La Vita e le opere (Milan, 1899). 

CAVALRY, Cavalry constitutes one of the three great ground 
arms of a military force and is the element whose main duties are: 
To furnish full terrestrial information of the enemy while screen¬ 
ing the movements of its own array; to pursue and demoralize a 
defeated enemy; at all times to threaten and intercept his com¬ 
munications (lines of supply and command); in battle to strike 
suddenly and swiftly at weakened points or turn exposed flanks. 
While it could fight dismounted, cavalry, originally, was con¬ 
sidered as an arm which fought on horseback, using the horse’.s 
mobility in manoeuvre and his impetus in charging. By the mid¬ 
dle of the 16th century the term cavalry applied to mounted men 
of all kinds employed for combatant purposes. Cavalry missions 
have always required a high degree of mobility, and during the 
early part of the 20th century, in order to accomplish assigned 
tasks, the arm adopted fast-moving armoured vehicles. Cavalry 
operating entirely in armoured fighting vehicles became known as 
“mechanized cavalry.” 

Cavalry Tactical Doctrlnc^Thc two most primitive types 
of soldier are the foob-soldier and the horse-soldier, the first be¬ 
ing characteristic of early European warfare, and the second of 
early Asiatic, since in southern Europe, that is, in the countries 
south and west of the Danube and the Rhine, few suitable breeds 
of War horses existed. Hence the poverty of Roman cavalry and 
of early Grecian cavalry. When infantry met infantry battles 


were decided by numbers, or armament, or discipline; and when 
cavalry met cavalry, as in Scythia, battles were seldom decided at 
all, degenerating as they normally did into skirmishes, forays 
and scattered pursuits. In hilly country, such as most of Greece, 
cavalry were normally impotent to attack infantry, as is exempli¬ 
fied in the Graeco-Persian Wars (490-479 b.c ); while in open 
plain land, so frequently found in Asia Minor, they could destroy 
infantry by besieging them in the field, as happened to Crassus, at 
Carrhae in 53 b.c. The truth of the matter is that the two arms 
are complementary', each providing the other with powers not in¬ 
herent in either separately. Infantry in an advance are useless 
unless their rear services arc protected, and so also are cavalry 
in the advance, unless the positions won by them can be held so 
that their foi^vard movement may not be interrupted. The art of 
an advance through a hostile country has always pivoted on the 
power of pushing forw'ard a secure and movable base in order to 
develop from it offensive power. Once infantry anrl ca\’alry arc 
combined, the first form the movable base, and the .second provide 
the offensive power. The function of cavalry in any armed force 
is to fill that requirement of a balanced army which demands a 
fighting ground element superior to the main element—infantry— 
in mobility near and on the battlefield, and possessing in common 
with that arm the ability to engage in offensive and defensive 
fighting, whether independently or in conjunction with other arms. 

When the advance merge.s into the attack, three target.s pre¬ 
sent themselves, namely, the enemy’s infantry, his cavalry and 
his baggage train. If the third can be seized and held, the sever¬ 
est possible blow is dealt the enemy’s organization, consequently 
the supply services are well protected by the battle front. In¬ 
fantry can oppose infantry frontally, but if attacked in flank, or 
rear, by infantry or cavalry, they are taken at a tremendous dis¬ 
advantage. Throughout history flank protection has been fur¬ 
nished by cavalry. The infantry front may then be pictured as a 
slowly moving wall behind which are assembled the supply .serv¬ 
ices, and on the flanks of which are hinged two cavalry wings, 
which, like doors, can swing forwards and backwards, “flapping” 
away any hostile force which may attempt to raid the baggage 
train, or attack the infantry in rear. In battle, the first problem is, 
therefore, the destruction of one or both of the hostile cavalry 
wings, for when once the opposing infantry wall is bereft of its 
swinging doors, not only do its flanks become attackable, but also 
its rear. If, meanwhile, its front can lie so firmly held that it is 
unable to change front, a cavalry attack on its flanks, or rear, i.s 
likely to prove decisive. In brief, the object of infantry is to 
provide a ba.se of operations for cavalry, and the power of cavalry 
is to be sought, first in ability to overcome their like, and secondly 
in being able to develop a sufficiency of speed so as to circumvent 
an infantry front, and attack it in rear before it can face about, 
which, in the case of an organized army, is an extremely diffi¬ 
cult and dangerous operation; impossible if the front is firmly 
held. The student of military history will consequently find 
(hat only when organization, tactics and leadership were such as 
to allow of the mobility of cavalry being rapidly developed from 
the stability of infantry has war flourished as an art, and that 
when this has not been possible it has degenerated into a dog-fight. 
Likewise, without a mobile arm tactics as an art must cease to 
be. In the World War of 1914-18 the limitations which the bul¬ 
let placed on cavalry movement begot the trench; for had cavalry 
been able to move, the construction of entrenched fronts w'ould 
have been all but impossible. This fact presents the student of 
war with a tactical clue to the importance of cavalry in the future, 
and to follow up this clue it is necessary to understand the past 
history of the mounted arm. 

Early Cavalry. —During the early clas.sical age tactical organ¬ 
ization was based on the nature of the country rather than on 
any idea of weapon co-operation, or combination between the 
arms. Thus, in Sparta there was practically no cavalr>’, while in 
Scythia mounted bowmen alone existed. Nevertheless, immedi¬ 
ately the Asiatic horsemen came into contact with European fcxit- 
foldiers, as took place in the 5th century b.c., the problem of tacti¬ 
cal co-Operation, namely, how to equip, arm and manoeuvre a body 
of men so that offensive power may be developed from a protec- 
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live base, was thrust to the fore. This problem was solved by 
Philip of Macedon, and proved out by his son Alexander the Great. 

The backbone of I’hilip’s army was the phalanx, or infantry 
mass. Armed with the Sarissa. a pike from i8 to 21ft. long, it 
formed an impenetrable hedge of spears to cavalry attack, though 
if offered a somewhat vulnerable target to archers both mounted 
and on foot. To protect it from these, numlK*rs of lightly armed 
infantry were attached to it, their duty being very similar to that 
of the Hrifi.sh light infantry during the Peninsular War in Spain at 
the beginning of the lolh (cntury. Recognizing the strong protec¬ 
tive and resisting j)ower which the phalanx possessed, F’hilip was 
one of the first among the ancient.s to grasp the fact that stability 
of organization alone is insufTuient to guarantee the act of dis- 
rujition being followed up by the act of annihilation. The [ihalanx 
could not pursue without breaking its formation, it was not 
armed for the jiursuit, and in the pursuit, the {lursued almost in¬ 
variably moves faster than the pursuer, whether both be on foot 
or mounted. To n'lider the act of annihilation jiossible, Philip 
added to the phalanx a superb force of cavalry in the proportion 
of one trooper to every six heavy fool .soldiers. This cavalry he 
organized in three bodies; Heavy armoured cavalry for the charge, 
his Companion cavalry being the most notable cordis; light cav¬ 
alry, or Hussars, for reconnaissance and out[)Ost work, and 
Dragoons who could fight on foot or on horseback. His heavy 
cavalry doctrine was profoundly simple'—horse and rider com¬ 
bined were used as a “projectile” against the enemy once he was 
held by the phalanx, when the object of his cavalry became the 
annihilation of all resistance. The tactics w'hich his son developed 
from this organization were ecjually simple, and astonishingly ef¬ 
fective. Advancing in parallel order to his enemy, he obliqued 
his right, bringing it forward, and while his centre, protected on 
its left by the left cavalry wing, held the enemy to his ground, he 
delivered a series of terrific jiunches at his opponent’s centre, or 
left, with a view to penetrate or envelop. At the battles of the 
Cranicus (33^ 11.c.), Issus f.LLI and Gaugamela (331 ii.c.) 
his Companion cavalry decided the day, and at the battle of the 
Hydasjies (326 n.c.) his cavalry so completely dislocated the In¬ 
dian Army that his [ihalanx was able to disrupt it. 

Cavalry as the Decisive Arm: 327 B.C.-Adrianople, A.D. 
378.--F rom the days of Alexander onwards, cavalry, on account 
of their mobility, became the decisive arm. Hannibal’s use of 
cavalry was superb, as the battles of the Trebbia (218 ii.c:.) and 
of Cannae (216 n.c.) testify. In both of these the Carthaginian 
cavalry com])let('ly dislocated the Roman legions by a rear attack. 
In the Roman armies the lack of good cavalry proved their ruin, 
and it was not until such a force w'as raised and trained liy Scqiio 
Africanus that, the Carthaginians were m'enfually defeated at the 
battle of Ilijia (205 B.r.), and annihilated at that of Zama (202 
B. At Ilipa Scijiio beat Hasdrubal by a double envelopment 
carried out liy infantry and cavalry, and at Zama he smashed 
Hannibal by holding him in front with infantry and striking him 
in rear with cavalry. 

During the days of Julius Caesar, the most serious defeat sus¬ 
tained by the Romans w'as that of Crassus at the hands of Surena, 
the Parthian general, whose entire force was compost'd of mount¬ 
ed archers aiul heavy cavalry. The Parthians. adojiting an im¬ 
proved form of Scythian tactics, won a decisive victory; of the 
40.000 Romans who crossed the Euphrates 20.000 were killed and 
10,000 made jirisoners. The Parthian success was due to the in¬ 
ability of the Romans to develoji offensive jiow’er from a moving 
l)a.se. Their organization did not enable them to ward off shock 
and envelopment, while that of their enemy did permit of them 
envclo[)itvg and charging; for in this battle their heavy cavalry 
provided the necessary stability for the attack of their mounted 
bowmen and the distraction effected by this attack enabled the 
heavy cavalry of the Parthians to dislocate and disrupt the Roman 
legions. 

From the battle of Pharsalus (48 b.c'.) the legion learned for 
a space ho\v*to hold its own against cavalry, mainly by employing 
cavalry. Under Diocletian (a.d. 245-313) cavalry rose from one- 
tenth to one-third of the infantr>'. and numbered some 160,000: 
but this great mass of horse was withdrawn from the infantr>', and 


j by being formed into a frontier guard lost its offensive spirit. 
Meanwhile a steady decline took place in the infantry, mercenaries 
were enlisted, discipline was relaxed, pay increased and armour 
di.scarded because of its weight. Of the latter Vegetius wrote: 
“. . . to avoid fatigue, they allow themselves to be butchered 
shamefully like cattle.” This separation of infantry and cavalry 
was the main tactical cause of the decline of Rome’s military 
power. The unsupported Roman cavalry, trained as frontier po¬ 
lice and for protective duties, were no match for the fierce bar¬ 
barian horsemen who were now distracting the empire. From the 
first irruption of the Goths, in the year 248, the Roman cavalry 
were steadily increa.sed until by the reign of Constantine (288- 
337) cavalry composed the principal part of the Roman armies; 
but all in vain. At Adrianople in 378, three Roman legions sent 
against the V’isigoths were overwhelmed and practically annihil¬ 
ated. The Gothic horsemen, having perfected a new-fangled stir¬ 
rup, rode and fought with a vigour and deadliness new to the 
mounted warrior. Caught massed under a blazing sun, the Roman 
flank was struck relentlessly by the Gothic horse, and again the 
dislocation of the Romans, which heralded their disruption, was 
effected by a cavalry rear attack. The Emperor Valcns lost his 
life, and 40,000 legionnaires perished. From that day cavalry was 
to become the predominant arm for a thousand years, w'hile the 
infantry deteriorated into a mere auxiliary. 

Cavalry the Predominant Arm: Chalons, 451-Agincourt, 
1415.—Fifty-two years after Adrianople, Roman arms at Tricam- 
eron w'on a decisive victory over the Vandals in Africa purely by 
cavalry. Bclisarius had found so little use for his infantry that he 
mounted them to serve as dragoons. In Europe, however, the 
hardy and w’arlike barbarian tribes, fighting chiefly on horse¬ 
back, .soon flooded the Roman provinces. By 410 a.d., the. Goths 
under Alaric captured Rome, and the “mistress of the world” was 
handed over to the licetitious fury of the Huns. The barbarian 
advance culminated in the battle of Chalons (451) where Attila. 
after uniting Germany and Scythia, was met and defeated by 
Aetius and Thcodoric. This was the last victory won by Imperial 
Rome in the West; the dark ages descended upon western Europe, 
and in the conduct of war that area entered the epoch of the iron¬ 
clad lancer. 

From the days of Ju.slinian (483-565) to tho.se of the fourth 
Crusade, which resulted in the sack of Constantinople (1204), 
highly organized armies comprising well-equipped heavy and light 
cavalry were maintained by the Eastern empire. In the West, 
however, military art virtually disappeared, and as princi[)alities 
took form and feudalism was establi.shed the common folk were 
virtually prohibited from taking part in the “noble” trade of war, 
which was carried on by raiding and pillaging barons. As the mili¬ 
tary caste of this period was based on wealth, and as western Eu¬ 
rope was largely roadless, cavalry remained the predominant arm. 
and sought perfection not through improved tactics, or organiza¬ 
tion, but through armour. By the opening of the 9th century the 
old military organization of Rome had been replaced by compara¬ 
tively small bands of mailed knights followed by a mob of re¬ 
tainers who pillaged the countryside and so acted as “administra¬ 
tive units.” In England, in the Low Countries and in Switzerland, 
infantry were still maintained, but were so ill-equipped that when 
confronted by cavalry in open, or even semi-open, country they 
were forced to seek protection behind palisades, as was the case 
with the Saxons at Hastings (1066). Under Charlemagne the 
mail-clad knight was reaching his zenith, and, as is always the ca.se 
w'hen the peak of supremacy is topped, decline follows. To the 
knight of the middle ages the protective base of his offensive 
power was no longer afforded by the infantry mass, but by the 
armour he wore, his mobility being provided by his horse. As 
long as he was not met by equally well mounted and armoured 
antagonists this combination of mobility and protection proved 
tactically irresistible, yet seldom did it lead to profitable strategi¬ 
cal results. But as soon as he was, it became neutialized, and with 
neutralization, tactics as an art utterly deteriorated and were re¬ 
placed by mob fighting. 

This self-contained protective power of cavalry is most notice¬ 
able during the Crusades, for in spite of the low discipline of the 
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Christian knights and their very rudimentary knowledge of tactics, 
normally their casualties were remarkably small. At the battle of 
Hazarth (1125), Baldwin lost only 24 men, while the Turkish 
losses amounted to 2,000; at Jaffa (1191) two Crusaders were 
killed on one side and 700 Turks on the other. The Crusaders, how¬ 
ever, lost large numbers of horses, and as the rabble of beggars 
and vagrants who accompanied them were useless as infantry (fur¬ 
ther, the code of chivalry did not sanction their use), at times it 
became necessary for knights to fight on foot, or to abstain from 
fighting altogether. This involuntary change in tactics led to the 
Crusaders rediscovering the value of the protective infantry base 
as a mobile fortress from which the mounted knights could sally 
forth. In 1248, St. Louis of France adopted this change inten¬ 
tionally. Near Damietta he landed his knights and drew them up 
on foot in order of battle to cover his disembarkation. The in¬ 
teresting point to note in these operations is that the action of 
these knights foreshadowed the approaching revival of infantry; 
“They formed up in serried ranks, placed their bucklers upright 
in the sand before them, and resting their long lances on the top 
of their shields, presented an impenetrable array of steel points, 
before which the Muslim horse fell back in confusion.” One of 
the military influences of the Crusades was the weakening of 
feudalism through the rise of a commercial class made rich by 
buying up the knights’ lands. This class w'as concentrated in the 
cities, and as early as 1057 Pavia and Milan raised armies of their 
own, largely composed of infantry. 

Another result of increasing prosperity was the reintroduction 
of plate armour, which though it rendered the knight on foot prac¬ 
tically invulnerable to infantry attack, when mounted, more and 
more did it sacrifice his mobility to protection. Tliis seriously in¬ 
fluenced the value of the dismounted base, for armour had be¬ 
come so heavy that the dismounted knight w'as unable to move 
far on foot. At the battle of Tagliacozzo (1268), Conradii^’s 
Ghibelline knights were so heavily armoured that Charles of 
Anjou’s cavalry, after having exhausted them by repeated charges, 
rolled them out of their saddles by seizing them by their shoulders. 

With signs of cavalry power diminishing in the West, there ap¬ 
peared in the East the very essence of jiower by the mounted 
warrior. In the latter part of the 12th century there arose on 
the plains of Mongolia the most formidable cavalry warrior of 
human annals—Genghis Khan. Utilizing the horseman.ship and 
spirit of conflict which permeated the character of his people, he 
created vast organized mounted hordes which sw'ept the entire 
northern and eastern areas of Asia. It is alleged that a mounted 
force of 700,000 men, held together by a discipline of unyielding 
iron, rode to his will. Death W'as the i)enalty for turning back 
during action without an order or for neglecting to pick up equip¬ 
ment dropped by a front-flle man. From a penetrating native per¬ 
ception, the Khan conceived the powers of co-ordinated and dis¬ 
ciplined cavalry. Vigilant and ceaseless training perfected a stand¬ 
ard for tactical measures. “A man of my bodyguard.” Genghis 
Khan had announced, “is .superior to a regimental commander of 
another division.” The tactical skill of the Mongols had been de¬ 
veloped in the stress of war. They had learned to keep track of an 
enemy’s movements while concealing their own. In manoeuvre 
for battle they had learned not to depend on commands given by 
a voice which often cannot be heard in the uproar of moving 
mounted men. Regiments signalled their movements by raising 
black or white flags during the day and by a similar use of col¬ 
oured lanterns at night. Other signals were given by the u.se of 
whistling arrows, which emitted sound through a hollow pierced 
head. They hid their formations at times behind a drifting smoke 
screen. The Mongol horde, unlike the Cru.sade, formed a move¬ 
ment of deadly intensity by virtue of its disciplined co-ordination 
and cohesion towards a common end. Followed by immense trains 
of wagons and great herds of cattle, they could exist for years off 
the country invaded. They crossed rivers on ice or in leathern 
boats. They fought mainly with arrows, avoiding close struggle, 
and strove to destroy their enemies from afar with projectile 
weapons. There was a fluidity and flexibility in their movements 
found wanting in the fixed, cumbersome ranks of European forces. 

After the death of the great Khan, 150,000 Mongols under the 


able Sabutai. in 1235, marched towards the setting sun and threat¬ 
ened to flood the whole of Europe. In the next six years this 
enormous horde had marched one-fourth the di.stancc around the 
globe. Sabutai swept through present day Russia and on to the 
plains of Hungary and Poland. Eastern Europe, from the Car¬ 
pathians to the Baltic, fell under his domain. Although victorious 
in their fierce battle with the Poles at Wahlstall in April 1241, the 
strength of the invading Mongols had been .so taxed that they 
turned back to the East. The leaders of western Europe learned 
little concerning the capacity of highly mobile cavalry in great 
numbers presented to them by the Mongolian mounted men. 

Meanwhile, in western Europe progress in the construction of 
the bow and the cro.ssbow was another reason for increasing the 
thickness of armour. At the siege of Abergavenny, in 1182, it is 
recorded that the Welsh arrows could penetrate an oak door four 
inches thick. No chain mail could withstand such a blow, conse¬ 
quently plate armour was worn over the mail shirt. As armour 
increased in weight natural obstacles began to play a decisive part 
on the battlefield. When ground could not be cros.sed on horseback 
it had to be crossed on foot, and the knight deprived of his horse 
lost much of his tactical value, consequently an able enemy sought 
every means in his power to compel him to dismount. One of 
these means w'as choice of ground, another, archery; for horse 
armour never proved satisfactory. 

At the battle of Dupplin Muir (1332), Baliol and Beaumont did 
not beat the earl of Mar by reckless charges, but by skillful 
weapon co-operation. The majority of their knights were dis¬ 
mounted and formed into a phalanx, the flanks of which were pro¬ 
tected by archers, while 40 mounted knights were kept in reserve. 
The earl of Mar charged the phalanx which remained unshaken; 
his knights, immobilized by the archers on the flanks, were routed 
by Baliol’s mounted .squadron. This battle is the birth of a new 
era in lactic.s—the tactics of bow, pike and lance combined. It 
formed the mould in which all the English operations of the Hun¬ 
dred Years’ War were cast, a war which proved disastrous to the 
gallant but insubordinate French chivalry, as the battles of Crecy 
(1346), Poitiers (1356), and Agincourt (1415) testify. The cav¬ 
alry difficulty throughout was the armouring of the horse. At 
Crecy (where gunpowder was first introduced) the hor.se proved 
the weak link in the French organization, for of the next great bat¬ 
tle, namely Poitiers, John le Bel wrote of the French knights: "All 
fought on foot, through fear that, a.s at the battle of Crecy, the 
archers would kill their horses.” Meanwhile in Switzerland in¬ 
fantry' armed with pike and halberd, and fighting in phalangeal 
order, were taking toll of German and Austrian cavalry; and in 
Bohemia, Zi.ska by employing wagons in laager created movable 
fortre.s.ses known as the Wagenburg (wagon fort) against which 
his enemy’s cavalry shattered themselves in vain. A.s wealth in- 
crea.sed, mercenaries once again came to the fore, and being pro¬ 
fessional soldiers who.se pay as well as whose lives depended on 
their art, tactics once again began to assume a coherent form, 
csf)ecially under the English commander-in-chief of Pt)pe Urban 
V, Sir John Hawkwood, who may be considered the first great 
general of modern times. From the battle of Poitiers onwards 
cavalry fell into a rapid decline; the French knights learned 
nothing, and as the bow and pike destroyed them a new weapon 
arose in the crude bombards of the 14th century, which was 
destined to revolutionize the whole art of war, to reduce cavalry 
to the position they held in the days of the Scythians, and to 
advance infantry to the heyday of the Spartan phalanx. At the 
battle of Formigny (1450), three small eulverins threw the Eng¬ 
lish archers into disorder, and at Morat (1476) Charles the 
Bold of Burgundy was defeated by the Swiss who made good u.se 
of 6,000 hand guns. 

Cavalry in the Age of Gunpowder.—For 1,000 years cav¬ 
alry had sought to solve the problem of mobility through protec¬ 
tion by armour. This being no longer possible, because armour 
could be penetrated by the bullet, after much trial and error a so¬ 
lution was sought through fire-power (the very cause of its ob¬ 
solescence), that is to say, by combining cavalry with the other 
arms. In 1494, Charles VIII of France entered Rome, and in the 
words of Machiavelli; "He conquered Italy with a piece of chalk.” 
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Arming a tenth of his infantry with the cscopette, a specie* of 
irC|Uebus, and accompanied by 140 heavy cannon and a number 
of small pieces, nothing could resist him, and so all he had to do 
was to chalk off areas on the map to which he wished to go, and 
there he went. 

As armour grew lighter the knight exchanged his lance for the 
petronel, a type of hand cannon, in order to fire on infantry in 
place of charging them. This form of attack was first used by the 
I'rench at the battle of Cerisoles, in 1544. and proved effective 
bccau.se the attack could l)c prolonged indefinitely, and against 
such organized Scythian lactic.s the infantry were powerless until 
the arquebus was improved, when cavalry became more immo¬ 
bile than ever. Soon the petronel was replaced by the arquebus-i- 
rouct, and a little later on by the wheel-lock [)jstol, which was first 
used by the German cavalry at the battle of St. Quentin, in 1557. 

1'hc lance now vanished, and attempts were made to develop 
cavalry mobility by mixing squadrons with infantry units. As 
early as the battle of Pavia (1525), the Marquis of Pescara had 
adopted this organization, and though in a clumsy way it linked 
fire-power and shock, the mobility of cavalry was so limited by 
the pace of the infantry that the cavalry attack was reduced to a 
walk. Twenty-liv'c years after this battle, Marshal dc Brl.s.sac 
mounted a number of his infantrymen on horseback, and the era 
of the modern Dragoon, or mounted infantryman, was initiated. 

During the Thirty N'ears’ War (1618-48} the employment of 
cavalry increased, cavalry mobility being sought not through their 
own fire fxtwer but through (bat of infantry, and especially artil¬ 
lery. Supported by artillery, Gustavu.s Adolphus' cavalry rode for¬ 
ward, fired their pistols and charged home with the sword. At 
Hreitcnfeld (1631) and at Lutzen (1632) his cavalry played the 
decisive part. In England he was emulated by Cromwell—the bat¬ 
tle of Grantham (r()43) was decided by the sword, so was 
Marston Moor (1644 ), and so wa.s Naseby (1645). In France the 
reversion to .shock tactics was no whit behind-hand: Turenne fa¬ 
voured the arme blanche, and issued instructions to his cavalry 
to use the sword alone. The impiduous Condt^ did likewise, and so 
also Marsh.'il LuxcmI>ourg at Lcuzc, in 1691. In Germany, how¬ 
ever, Montecuculi .still favoured fire-arms for cavalry; he consid¬ 
ered the lance ii.seless, and looked upon the horses of his Dragoons 
solely as a means of conveyance. 

This change is significant and cannot alone be attributed to the 
genius of such cavalry leaders as Pappenheim and Gustavus. The 
underlying reason for it is probably to be found in the universal 
adoption of the matchlock, and the con.sequent reduction of (he 
pikcinen. The matchlock wa.s a slow-loading and unreliable weapon, 
especially in rainy wcatl\cr when infantry are apt to be suq^rised 
in mi.st or fog. It was on such occasions as these that cavalry 
fre<|uently proved them.solvc.s the deci.sive arm, up to the adoption 
of the percussion cap in 1839. A notable in.stance of this was the 
battle of Eylau (1807), During the 18th century the idea of the 
shock continued to grow Marlborough used cavalry in mass. 
Illcnheim (1704) was decided by cavalry, and so was Malplaquet 
(1708). In these battles are to be di.scovered the germ of the su¬ 
perb cavalry actions of Zicthen and Seydiitz, which characterized 
the Seven Years’ War (1756-63). Charle.s XII of Sweden carried 
the shock to its extreme, lie prohibited the u.se of armour, raced 
over Europe, rode to death two horses while reviewing a regiment, 
and met an imi>etuou.s end at Pultowa (1709). Marshal Saxe, in 
a rca.soned degree, emulated him. 

Under I'Yedcrick the Great, cavalry once again reached its 
zenith, and out of 22 of his battle.s at least 15 were won by the 
cavalty* ann working in close co-operation with gun and musket. 
In his regulations for cavalry Frederick wrote; “They will move 
(df at a fast trot and charge at the gallop, being careful to be 
well closed together. His Majesty will guarantee that the enemy 
will be beaten cvciy* time they are charged in this way.” The ex¬ 
ploits of Seydiitz and Ziethen proved that Frederick was not 
wTong. Rosbach (1757) was a great cavalry victory, and so, in a 
lesser degree, was Zomdorf (1758). The secret of Frederick’s 
success lay not only in the artillery preparation which heralded the 
charge, nor in his 3y.stcm of attack, but in the training of his 
(coopers 


The war of the American Revolution (17)5-81) provides no ex¬ 
ample of outstanding cavalry work, nor do the French Revolu¬ 
tionary Wars, except for the brilliant charge of the English 15th 
Hussars at VilIers-eh-Couch6 (1794), where some 300 British and 
Austrian cavalry charged and routed 10,000 French infantry and 
cavalry, driving them into Cambrai with a loss of 1,200 men. The 
slowing down of the shock first became perceptible in Bonaparte’s 
campaign in Egypt, when the world-famed Mameluke cavalry 
failed to make any real impression on his infantry squares. At 
Mount Tabor (1799) 6,000 French infantry under Kleber gained 
a decisive victory over 30,000 Turks and Mamelukes. From this 
battle onwards to the World War of 1914-18 the declining power 
of cavalry remains constant. 

Napoleon relied on all arms, but particularly on fire power, and 
in spite of the many cavalry charges executed during his wars, his 
cavalry were pre-eminently a strategic force for observation and 
protection, and a tactical force for pursuit. With his strategic 
employment of cavalry, no commander was ever more completely 
informed at all times of the movements and composition of the 
hostile army than was Napoleon. His earlier manoeuvres, con¬ 
ceived after a careful synchronization of time and space factors, 
were made practical by .skillfully led cavalry. Far-flung columns, 
well in advance of his main armies, not only kept him posted of 
hostile movements but were influential in manoeuvring an enemy 
into an area of Napolcon’.s own selection. Once contact was 
gained by main bodies, cavalry Invariably were withdrawn to 
flanks or to the rear in reserve. While mounted charges were 
executed, they were made at that period in battle when the enemy 
was shattered by fire and the keen discernment of Napoleon fore¬ 
saw conclusive results. From the flanks and rear his cavalry 
were able to deliver the decisive thrust or spring in pursuit of 
a routed enemy, which meant destruction rather than an orderly 
retirement and the ability to fight again after reconcentration 
and reorganization. At Eylau (1807) Napoleonic cavalry, encoun¬ 
tering the Russian Cossacks, were confronted for the first time 
by a mobile element of their own quality; pursuit proved impos¬ 
sible, and strategic reconnaissance ineffective. In the Emperor’s 
Subsequent campaigns of 1812-13-14, superior enemy cavalry 
nullified any real fruits of victory, and in the retreat from Mos¬ 
cow were responsible mainly for the gradual disintcgral ion of the 
Grand Army. The freedom of manoeuvre, the basis of Napoleon’s 
success, hod been reversed. 

The Napoleonic wars were followed by 40 years of profound 
military coma. In 1823, Capt. John Norton, of the 34th English 
Regiment, invented the cylindro-conoidal bullet. He received 
no encouragement, for the duke of Wellington considered that the 
Brown Bcs.s could not be bettered, yet Norton’s bullet was the 
greatest military invention since the flint-lock. In 1853, Capt. 
Mini6, of the French army, invented a similar projectile. In 
England, Sir William Napier opposed its adoption as he considered 
that it would destroy the infantry spirit by turning infantry 
into “long range assassins.” It was, however, adopted; it had a 
range of i,oOoyd., and it sealed the doom of the cavalry charge. 
The war in Crimea (1854-55) taught soldiers nothing new regard¬ 
ing cavalry except to emphasize its misuse by ill-informed com¬ 
manders of combined arms and to demonstrate the gallantry and 
spirit of the arm. The battle of Dalaklava gave to the world only 
the famed epic of “The Charge of the Light Brigade” and evi¬ 
dence of the magnificent courage, discipline, and combative will 
to close with an enemy characteristic of the British mounted 
warrior. (J. F. C. F.; J. K. H.) 

The Mounted Rifleman^ —In the next war, the American Civil 
War (1861-65), a pronounced transition in cavalry tactics took 
form. TTie evolution of its tactics switched radically from the 
accepted European tenets of that day. The Confederate States, 
largely rural and agricultural, were able to create promptly a 
considerable cavalry to be used in strictly cavalry rfiles. The 
Union, largely of urban population, organized cavalr/ at a slower 
pace, and employed it, initially, on the futile assignments of 
outpost, convoy, messenger and other associated activities. Em¬ 
ploying cavalry in large units, Lee, in Virginia, was able to 
reap the benefit of decisive victories during the first two 
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years of the war; his own intentions were always screened from 
the enemy, while their movements and dispositions habitually 
were known to him. By May 1862, the Union, finally awake, as¬ 
sembled 10,000 horse into a cavalry corps. At Chancellorsville 
this formidable cavalry force was dispatched southward on a use¬ 
less raid. Lee’s cavalry, under Stuart, discovering an open 
flank on the Union right, skillfully screened the movement of 
Jackson’s corps which launched a powerful surprise attack re¬ 
sulting in one of the most complete victories of Confederate arms. 
By 1863 cavalry tactics on both sides bad become concerned prin¬ 
cipally with dismounted action and proved so effective that the 
mounted charge was a rarity thereafter. The eventual defeat of 
Lee was made possible in part through the able employment of a 
highly mobile cavalry and infantry force under Sheridan. Re¬ 
peated attacks against the Confederate lines of supply effected 
their dislocation by depriving them of a protected base. Increased 
powers of weapon fire had forced a new development of the cav¬ 
alry dragoon or mounted rifleman—not to be confused with 
mounted infantry, which utilizes horses only as transportation and 
habitually fights dismounted; the mounted rifleman is trained and 
equipped to fight either dismounted or mounted- The revolver, 
introduced in this war, had proven a formidable cavalry w'eapon- 

The w'ars which followed in Europe in 1866 and 1870 were 
marked by a complete disregard of the cavalry lessons learned 
from the American Civil War. The Austro-Prussian W’ar (1866) 
saw 56,000 cavalrymen still armed with the lance and sabre charg¬ 
ing in the face of the breech loading needle gun and the Minie 
rifle. The Franco-German War (1870-71) saw 96,000 cavalry take 
the field similarly equipped. Their tactics called only for mounted 
action. French cavalry had learned nothing since Waterloo. The 
Germans were bold and pushful, using their cavalry strategically 
with considerable effect in order to cover their own movements 
while discovering those of the enemy. The massed charge was at¬ 
tempted. Margucritte failed; Bredow succeeded, but at terrific 
cost. His was the last successful massed boot-to-boot cavalry 
charge in military history. 

In South Africa (1899-1902) the Boers, accepting the lessons 
of the American Civil War, fought with large numbers of mounted 
riflemen who moved hither and yon, came and went, attacked and 
retired almost at will. The British faced this type of action 
initially with a force in which infantry predominated and included 
a few cavalry regiments armed with swords or lances and depend¬ 
ing mainly on these weapons for combat. Not until British 
mounted elements were reorganized on a dragoon basis were the 
British able to conquer a people immeasurably their inferior in 
numbers and resources. 

In the Russo-Japanese War (1904-05) cavalry action of little 
consequence occurred. The outstanding note was the absence of 
the lance and sword, which were nowhere seen. In combat, the 
rifle was supreme; any thought of reliance on the sword was ban¬ 
ished. The few achievements of Russian cavalry in this war came 
through the effect of fire action. Little use was made of the 
cavalry masses of Kuropalkin organized and equipped on the 
European model of massed action. Japanese cavalry, with few 
exceptions, carried out their performances with the carbine and 
usually in close touch with their own infantry. Tlie cavalry 
dragoon had come into his own. 

In the World War of 1914-18 large numbers of cavalry were 
available for the field. On the Western Front, ten German cavalry 
divisions (approximately 70,000) faced ten French and one British 
cavalry divisions. The tool was there for a master of the art 
of war to appear capable of visualizing the power and capabilities 
of a numerous cavalry on missions of inspired and skillful de¬ 
sign. There was need for mounted riflemen; not the European 
cavalry of that day relying principally on the sword and lance in 
mounted action. The French cavalry were split into useless de¬ 
tachments, and the only sizeable force, under Sordet, was marched 
futilely over the whole of southern Belgium and northern France; 
his operations availed nothing. The single British cavalry divi¬ 
sion, operating collectively as a unit, rendered invaluable 
assistance to the main forces by employing ground fire to delay 
the German advance south of Mons until reorganization behind 
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them was effected. WhUe their grand plan conceived a powerful 
enveloping thrust southward through northwestern France, the 
Germans made little use of the potential power of their cavalry 
to aid that operation. The bulk of their mounted forces was 
scattered over the fronts of several field armies rather than 
assembled for a decisive effort. It is conceivable that 70.000 
mounted hor.se, possessed of ample fire means and operating ruth¬ 
lessly in the manner understood by Genghis Khan, might have af¬ 
fected materially the outcome of the premeditated action. By 
preventing the cohesion of the I'rench and British armie.s, and by 
seeking out and dislocating the bases and rear areas of the main 
French forces, there might have been avoided the first battle of 
the Marne. The same strategical conception, utilizing mechanized 
cavalry .supported by combat aviation, succeeded in 1940. 

On the Eastern Front, Russia produced initially twenty-four 
cavalry divisions (approximately 200,000 horsemen), but like the 
leaders of ancient Rome, the Russian commanders expended the 
potential power of this force by scattering it along an entire fron¬ 
tier. The armies of Samsanov and Rennenkampf invaded East 
Prussia with forces totalling 400,000 combined arms to meet the 
most crushing defeat of the war at Tannenberg. The decisive vic¬ 
tory of the Germans was made possible largely by the success of a 
single German cavalry division in delaying the army of Rennen¬ 
kampf. Later, Rus.sia increased her cavalry to 54 divisions, but 
wdth military leaders unable to cope with the requirements of 
massed co-ordination, this vast force accomplished little. It was, 
indeed, the indirect cause of breaking down the transportation sys¬ 
tem of the country by the requirements of forage; and the conse¬ 
quent impos.sibility of feeding the other arms had much to do with 
the culmination of Russia’s struggle in revolution. 

Cavalry achievements in this war reached their highest plane in 
Palestine under Alhmby, an outstanding commander of mobile 
troops. At Armageddon, Sept, 1918, Allenby faced a strong Turk¬ 
ish army with a superior force of combined arms including three 
cavalry divisions and bombardment aviation. Crushing the enemy 
right, he dispatched his cavalry, not against the hostile flank, 
but against the rear. Fleeing Turkish elements crowded into 
the ravines and defiles which characterized the terrain of that 
area. Halted and confused by combat aviation, they were an¬ 
nihilated when struck by the charging cavalry columns. The les¬ 
son of Armageddon lay not so much in the prowess of ground mo¬ 
bility as in the example of the formidable power of such forces 
when supported by fire from the air—a dreadful warning of the 
devastating type of future war. The transcendent cavalry les.son 
from this war was an exemplification of the need of essential 
supporting fires for all cavalry action—again, fire power and 
movement. 

Cavalry in the Machine Age: 1919-40. —Four years of sta¬ 
bilized warfare on the continent of Europe had contributed little 
to the concept of offensive manoeuvre predicated on fire power 
and movement. Industrial civilization had furnished new potenti¬ 
alities to the power of weapon fires by development of auto¬ 
matic arms and the co-ordinated concentrativc effect of massed 
artillery. Advancement in automotive vehicles afforded new con¬ 
cepts in factors of time and space. Combat aviation gave new 
reaches to radii of action and means of fire support. Notwith¬ 
standing all of these presents which offered new limits to the art 
of offensive manoeuvre, the military mind became steeped in an 
exalted respect for the powers of defensive warfare. Thought in 
some nations focused on the construction of subterranean for¬ 
tresses of intricate defensive design rather than on wider oppor¬ 
tunities for manoeuvre. The significant lessons of Armageddon re¬ 
mained unseen. 

The machine age presented to cavalry mandatory adaptations in 
various fields. The effectiveness and destructive volume of available 
fire weapons forced new tactical formations. Extended intervals 
{lateral) and depth of greater distances replaced the closed and 
more compact patterns of the old order. The horseman took unto 
himself as an organic part of his arm the newer weapons in order 
that movement could be made possible by the neutralization of hos¬ 
tile fire. Machine guns,highly mobile artillery,smoke and high explosive 
mortars, antitank guns, antiaircraft weapons,and truck transport became 
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absorbed within the armament of cavalry. For the incrca.scd need of 
protective armour, as in the case of knights of former times, the cav¬ 
alry adopted further an iron horse in the way of the tank and 
armoured car. A.s in (farlier cavalry, the newer mechanized cavalry 
became organized and equipped as to type; heavy cavalry with highly 
armoured tanks—mediura cavalry, with lighter and faster tank.s— 
light cav'alry, with armoured cars of little armour but great speed. 
The tactical principles and doctrine of the old applied equally to the 
new; the tasks a.sftigned remained the same. As throughout hi.story, 
cavalry continued to be identified by their capacity to fulfill roles by 
virtue of their powers of mobility rather than by the means which 
offereil that mobility. The need of employing cavalry in large num¬ 
bers in a co-ordinated manner wiis still unchanged. The employment 
of mobility, fire power and .shock continued. Like the cavalry of the 
i5fh (cntury, the newer cava/rv was primarih' an au.viliary arm and 
required for its succe.ssful use the .supjiorting fires and reenforcement 
from a co-ordinated effort of the combined arms. 

Kmployed in relatively small numbers in the Spanish Civil War 
<1036-39), the iron hor.se achieved little .success. Mounted cavalry, 
thoroughly at home in the rough, mountainous terrain of that coun¬ 
try, rendered important assistance in the attainment of a Franco vic¬ 
tory. ('omprising only five weak squadrons at the commencement 
of ho.stililies, Nationaiist cavalry, by the end of the war, consisted 
of 60 mounted squadron.s, for it was found that the horse could ac¬ 
complish tasks impossible to other elements. In the envelopment and 
pursuit the horsemen were .supreme; infantry were found too slow, 
and machines unable to negotiate rugged terrain. 

In 1030, war between major powers again struck Europe. From 
the early stages of that conflict emerged military leaders who had 
ch^veloped as an art of war the co-ordinated employment of massed 
machines-on the ground and in the air. The Gormans had conceived 
and perfected a new and effective means of creating fire power from 
a moving base for the support of highly moliile combat element.s. 
They reached into a new medium, the air, to produce a fire effect so 
devuslaling as to dislocate all hostile defeases and permit a freedom 
of movement for a mobile mass. The dive bomber (an aerofilane 
which gives direction to a projectile by diving at its target rather 
than dropping it from horizontal flight), employed in nias.sed numbers 
previously inconceivable, became the instrument for disrupting defen¬ 
sive measures by the destruction of the enemy ha.ses and connecting 
lines of ('onimunieation. Under this rain of fire from the air, the 
newer heavy lavalry breached ho.sUle positions by the pow'or of shock; 
the lighter cavalry with amazing powers of mobility rushed forwarrl 
through the breaches to spread fan-like in devastating attacks on the 
nerve and .supply lenlres in the rear. Once in the open, the sustained 
drive of this new cavalry continued under the protective power of 
their own self-contained fire. Mobility reached inspired heights. 
Poland, as a first class power, wa.s crushed in the space of days- -the 
most decisive military campaign of history up to that day. 

In May-June, 1940, the streamlined power of German offence struck 
through Holland and Ilelgium and thence south ngaiast France. The 
strategic and tactical doctrine of French and Ilritish military leader¬ 
ship continued to be based on the power of defence and other meas¬ 
ures equally ill-conceived. Terrestrial observation (high ground) had 
been forsaken for physical and geographical barriers to thwart the 
mobility of highly mobile but powerful engines of war. Observation, 
affording adjustment of w'eapon fire, led to early destruction of phys¬ 
ical harriers, and highly trained German military engineers overcame 
the geograijhical obstacles. Massed aerial bombardment dislocated 
all co-ordination of siqiporting fires a.s w'cll as command and supply 
.services in rear areas. The roads to central France lay open. The 
superiority of offensive jrow'or had been restored. Another battle had 
been won by skillful co-ordination of fire power and manoeuvre. 
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CAVAN, FREDERIC RUDOLPH LAMBART, lOTH 

Earl of (1865- ), British general, was born Oct. 16, 1865, 

and succeeded to the title in 1900. Commissioned in the Grenadier 
Guards 1885, he was A.D.C. to the governor-general of Canada 
1891-93; served in the South African War 1901. Retiring from 
the army in 1913, he was recalled in Aug. 1914 and in Sept, went 
out to France to take command of the 4th (Guards) Brigade. In 
June 1915 he was promoted to command of the 50th Division, 
and in Aug. to the Guards Division. Winning a reputation as a 
trusted and admired fighting commander, his next step was the 
command of the IV. Army Corps at Ypres. which he held from 
Jan. 1916 to March 1918, when he was appointed to succeed 
General Plumer as commander-in-chief of the British Forces on 
(he Italian front. A notable mark of trust was that the Italian 
command put him in charge of the X. Italian Army for the final 
offcn.sivc. It was through the initial forcing of the passages of 
the riave by the mixed British and Italian troops under his com¬ 
mand that the way was paved for the decisive successes which fol¬ 
lowed. Remaining on the active list after the War, Lord Cavan 
was appointed to the Aldershot command in 1920 and in 1922 was 
advanced to be chief of the Imperial General Staff, a unique dis- 
tinclion in that a retired officer was not only brought back to the 
active list but became the chief of the army. Cautious, perhaps, 
in his attitude to military progress and ;icw weapons of warfare, 
he was a tranquilizing influence rather than a driving force. But 
in view of the political war w'eariness and military soreness which 
prevailed during the first stages of rebuilding the regular army, 
the former quality was an unquestionable aid in paving the way for 
subsequent reforms. He retired in 1926. 

CAVAN, a county in the province of Ulster, Eire, bounded 
north by Fermanagh and Monaghan, cast by Monaghan and 
Meath, south by Meath, Westmeath and Longbird, and west by 
Longford and Leitrim. Area 730 sq.mi.; pop. (1936) 76.670. 

In the north-west is a mountainous district of millstone grit 
rising in Cuilcagh to a height of 2,188 ft. The source of the 
Shannon is thought to be near here. The central portion of the 
county is a low-lying area of carboniferous limestone, covered by 
numerous lakes, the most important of which is Lough Oughter, 
and drained chieffy by the river Erne. The land to the south-east 
is hilly and irregular and here are encountered the underlying 
Silurian strata that run from Longford to Donaghadcc in Co. 
Down. 

For some centuries after the English settlement this district 
was known as the Brcnny, being divided between the families 
of O’Rourke and O’Reilly; and its inhabitants, protected by the 
nature of the country, long maintained their independence. In 
1579 Cavan was made shire ground as part of Connaught, and 
in 1584 it was formed into a county of Ulster. The county subse¬ 
quent ly came within the scheme for the. plantation of Ulster 
under James I. Some few remains of anticjuity exist in the shape 
of cairns, raths and the ruins of small castles, such as 
Cloughoughtcr castle on an island (an ancient crannog) of Lough 
Oughter. Three miles from the town of Cavan is Kilmorc, with 
its cathedral, a plain erection containing a Romane.sque doorway 
brought from the abbey of Trinity island, Lough Oughter. The 
bishopric dales from about 1450. 

The climate suffers from dampness arising from the numer¬ 
ous lakes. The soil is generally a stiff clay, cold and watery, but 
capable of much improvement by drainage, for which its un¬ 
dulating surface affords facilities. Only about ^ of the total 
area is quite barren. The farms arc generally .small; oats and 
potatoes are the principal crops. Flax, once of some importance, 
is almost neglected. In the higher lands are larger grazing farms 
which are fairly prosperous. 

Cavan is not a manufacturing county. The bleaching of linen 
and the distillation of whisky are both carried on to a small 
extent, but (he people are chiefly employed in agricultural pur¬ 
suits and in the sale of home produce. The soil in those districts 
not well adapted for tillage is j)eculiarly favourable for trees. 
The woods were formerly very considerable, and the timber found 
in the bogs is of large dimensions; but plantations are now chiefly 
found in extensive demesnes. 
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The absence of large urban centres is reflected in the limited 
railway development. The Great Northern railway from Clones 
to Cavan and the Great Southern railway from Mullingar in West¬ 
meath to Cavan form a through line from north to south. The 
Great Northern has branches to Bclturbet from Ballyhaise, and 
to Cootchill from Ballybay; the former is continued westwards 
by the Great Southern railway which has branches also to 
Killashandra, and from Navan in Meath to Kingseourt. Cavan 
returns four members to the Dail Eireann. 

CAVAN, urban district and county town of Co. Cavan. 
Fare, SsJ mi. N.W. of Dublin by the Great Southern railway 
and the tenninus of a branch of the Great Northern of Ireland 
from Clones. Pop. (1936) 3,393. A Dominican monastery 
founded by O’Reilly, chieftain of the Brcnny, formerly existed 
here and is the burial place of Owen O'Neill. There W’as also 
a castle of the O’Reillys now completely destroyed. The town 
was burnt in 1690 by the Enniskillcners under Wolscley when 
they defeated James II.’s troops under the duke of Berwick. 
There is a grammar school founded by Charles I. and rebuilt on 
another site in 1819. The town has some linen trade. 

CAVANILLES, ANTONIO JOSfe (1745-1804), Spanish 
botanist, was born in Valencia on Jan. i6, 1745. In 1801 he be¬ 
came director of the botanic gardens at Madrid, where he died 
on May 4, 1804. In 1785-86 he published Monadclphiae Classis 
Dissertationes X., and in 1791 he began to issue leones ct dcscrip- 
tioncs plantimim Ilispanlae. 

CAVATINA, originally a short song of simple character, 
without a second strain or any repetition of the air. It is now 
freciucnlly applied to a simple melodious air, as distinguished from 
a brilliant aria, recitative, etc. 

CAVAZZOLA or CAVAZZUOLA, PAOLO MORAN- 

DO (1486-1522), Italian painter of the Veronese school, a 
pupil of Domenico Morone. He worked at Verona, where he 
decorated many churches with frescoes (San Nazzaro e Celso, 
S. Anastasia, S. Chiara, S. Eufemia, S.M. in Organo). His 
earliest dated work extant was painted in 1508 (Viila Gazzada 
near Varese). The master is .seen at his best in the series of 
pictures, five in number, which treat of the “Passion,” formerly 
in the church of S. Bernardino and now in the Verona gallery. 
The series was completed in 1517. Nowhere outside Verona is 
he so well represented as in the National Gallery, London (which 
contains two signed pictures, the “St. Roch with the Angel” 
(igi8) and the “Madonna, St, John the Baptist and an Angel.” 
There arc also some fine portraits extant (Dresden gallery; 
Uflizi; Bergamo). The great altarpiece of the Madonna with six 
saints and with the portrait of the donor, Caterina dc Sacchi, 
is his last work. He died on Aug. 13, 1522, and was buried in 
St. Polo at Verona. Vasari gives as reason for his premature 
death that he had set his heart on becoming great, and, working 
hard, undermined his health. Cavazzola's contemporaries hailed 
him as the Raphael of the school of Verona. 

CAVE, EDWARD (1691-1754), English printer, was born 
at Newton, Warwickshire, on Feb. 27, i6qi, and died on Jin. 10, 
1754. He entered the grammar school at Rugby, where his father 
was a cobbler, but was expelled for robbing the master’s hen¬ 
roost. After many vicissitudes he became apprentice to a London 
printer and was sent to Norwich to conduct a printing house and 
publish a weekly paper. While still a printer he obtained a place 
in the post office, and was promoted to be clerk of the franks. 
He was at this time engaged in supplying London news-letters to 
various country papers; and his enemies, who had twice sum¬ 
moned him before the House of Commons for breach of privilege, 
now accused him of opening letters to obtain his news, and he 
was dismissed from the service. He then set up a small printing 
ofiSce at St. John’s Gate, Clerkenwell, which he carried on under 
the name of R, Newton. He had long formed a scheme of a 
magazine “to contain the essays and intelligence which appeared 
in the two hundred half-sheets which the London press then threw 
off monthly.” In 1731 he put it into execution, and began the 
Gentleman*s Magazine (see Periodical), of which he was the 
editor, under the pseudonym “Sylvanus Urban, Gent,” In 1732 
he began to issue reports of the debates in both Houses of Pariia- 


I ment, and in 1738 he was censured for printing the king’s answer 
' to an address before it had been announced by the speaker. From 
that time he called his reports the debates of a "parliament in the 
empire of Lilliput.” To piece together and write out the speeches 
for this publication was Samuel Johnson's first literary employ¬ 
ment. In 1747 Cave was reprimanded for publi.shing an account 
of the trial of Lord Lov'at, and the reports were discontinued till 
1752. Cave published Dr. Johnson’s Rambler, and his Irene, 
London and Lijc of Savage, and was the subject of a short biog¬ 
raphy by him. 

CAVE, GEORGE CAVE, tst Viscount fiS56-i928V 
English lord chancellor, was born in London Feb. 23. 1856. and 
educated at Merchant Taylors’ school, London, and St. John's 
college, Oxford. Called to the bar in 18S0. he became K.C. in 
1904. In 1906 he entered parliament as Conservative member 
for Kingston. In 1915 he became solicitor-general and was knight¬ 
ed. On the formation of the first Coalition Government, in 1916, 
he was appointed home secretary. In 1018 he was appointed a 
lord of appeal in ordinary, and received a viscountcy. Me sat 
more frequently at the privy council than in the House of Lords, 
often presiding over the judicial committee of the council, whore 
he showed a great mastery of the intricate points of law-, especially 
of those arising out of Indian appeals. Cave was lord chancellor 
in Baldwin’s fir.st and second Administrations of 192: and 1924. 
As lord chancellor he displayed the reasonableness, the dignity 
and learning which had characterized him throughout his long 
career. But in his second term of office his health suffered and on 
March 27,1928, he resigned. Next day his advance to an earldom 
was announced, but he died on the following day before the 
patent had been made out. Mis widow was created a counte.ss in 
the May following, 

CAVE, WILLIAM (1637-1713), English divine, was born 
at Pickwell, Leicestershire. He was educated at St. John’s col¬ 
lege, Cambridge, and successively held the livings of Islington 
(1662), of All-Hallow's the Great, Thames street, London (1679), 
and of Isleworth in Middlesex (1690). Dr. Cave was chaplain 
to Charles II. and in 16S4 became a canon of Wind.sor. His 
principal works are the A post olid, or History of Apostles and 
Fathers in the first three centuries of the Church (1077), and 
Scriptorum Ecclcsiasticorum Hisioria Literaria (1688). The best 
edition of the latter is the Clarendon Press, 1740-43. He died 
at 'Windsor on July 4, 1713. 

CAVE, a hollow extending beneath the surface of the earth 
(Lat. cavea, from ravus, hollow). The word “cavern” (Lat. 
caverna) is a synonym. Caves have been the centres round 
which have clustered many legends and superstitions, the aliode 
of the sibyls and the nymphs in Roman mythology, in Greek 
temples, as well as the places where the oracles were delivered. 

Caves have been used in all ages by mankind for habitation, 
refuge and burial. Sanctity attaches to caves in many parts 
of the world as the abode of powerful spirits, while their use as 
burial places confers a special importance upon them, since inter¬ 
course with the dead, especially those who in life were powerful 
and eminent in social life, nece.ssarily takes place in proximity to 
the burial place. Legends like those of Arthur cluster round the 
caves wherein the hero sleeps his long sleep, whence he shall 
emerge in due course to a greater glory and a wider empire. We 
therefore find in them most important testimony as to the ancient 
history of mankind because they contain evidence of his industry, 
his mode of life, his ideas and his artistic capacity as well as 
of the plant and animal world in which he lived (see Archae¬ 
ology; Palaeolithic Age), and animals by which they were 
formerly inhabited. Caves are frequently considered, among prim¬ 
itive peoples, as the passages to the underworld and as the homes 
of dead heroes. The names given to caves betray the beliefs of 
the peoples who name them in the mysterious other-worldliness 
of these caverns. 

Physical History. —The most obvious agent in hollowing out 
caves is the sea. The set of the currents, the force of the breakers, 
the grinding of the shingle inevitably discover the weak places 
in the cliff, and leave caves as one of the results of their work, 
modified in each case by the local conditions of the rock. Those 
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lonaed in this manner are easily recognized from their floors 
being rarely much out of the horizontal; their entrances are all 
in the same plane, or in a succession of horizontal and parallel 
planes, if the land has been elevated at successive times. From 
their inaccessible position they have been rarely occupied by man. 

An important class of caves is that composed of those which 
have been cut out of calcareous rocks by the action of carbonic 
acid in the rain-water, combined with the mechanical friction of 
the sand and stones set in motion by the streams which have, at 
one time or another, flowed through them. They occur at various 
levels, and are to be met with wherever the strata are sufficiently 
compact to support a roof. 

Caves formed by the action of carbonic acid and the action 
of water open on the abrupt sides of valleys and ravines at various 
levels, and are arranged round the main axes of erosion, just as 
the branches are arranged round the trunk of a tree. The caves 
themselves ramify in the same irregular fashion as the valleys. 
Sometimes they are still the passages of subterranean streams; 
but very frequently the drainage has found an outlet at a lower 
level, and the ancient watercourses have been deserted. These 
in every case present unmistakable proof that they have been 
traversed by water in the sand, gravel and clay which they con¬ 
tain, as well as in the worn surfaces of the sides and bottom. 
In all districts where there arc caves there arc funnel-shaped 
depressions of various sizes called pot-holes or swallow-holes, or 
betoires, “chaldrons du diablc,” “marmites dcs grants,” or 
“katavothra,” in which the rain is collected before it disappears 
into the subterranean pa.ssages. They are to be seen in all stages, 
some being mere hollows which only contain water after excessive 
rain, while others are profound vertical shafts into which the 
water is continually falling. 

America has many caves, some of them picturesquely named 
by the Indians. For an account of the chief American caves see 
Luray Cavern, Mammoth Cave, Wyandotte Cave, Colossal 
CaverV, Jacob’s Cavern. 

CAVEA, a term applied both to the ranges of spectators’ scats 
considered as a whole in a Roman amphitheatre ((j.v.) and also, 
less commonly, to the cells for wild beasts underneath the arena. 

CAVEAT, in law, a notice given by the party interested 
(caveator) to the proper officer of a court of justice to prevent 
the taking of a certain step without warning. It is entered in con¬ 
nection with dealings in land regi.sterccl in the land registry, with 
the grant of marriage licences, to prevent the issuing of a lunacy 
commis.sion, to stay the probate of a will, letters of administra¬ 
tion, etc. Caveat is also a term used in United States patent law 
(see rATK.MS). 

CAVEAT EMPTOR, a 1 >atin phra.se meaning literally “Let 
the buyer beware.” ll represents a legal rule in the purchase and 
sale of personal property that the buyer purchases at his own risk 
in the absence of an express warranty, or unless the law implies a 
seller’s warranty, or there is found to have been fraud in the 
transaction. 

CAVEDONE, JACOPO (1577-1660), Italian painter, 
born at Sassuolo in the Modenese, was educated in the school 
of the Caratci, anti under them painted in the churches of Bo¬ 
logna. His princifwl works are the “Adoration of the Magi,” the 
“Four Doctors,” and the “Last Supper"; and more e.sp)ecially the 
“Virgin and Child in Glory,” with San Petronio and other saints, 
painted in 1614, and now in the Bolognese academy. Cavedone 
became an assistant to Guido Reni in Rome. He died at Bologna. 

CAVELL, EDITH LOUISA (1VS65-1915), British nurse, 
was horn Dec. 4, 1865, ^^t Swardeston, Norfolk. She entered the 
London Hospital as a probationer in 1895. In 1907 she was ap- 
fwinted the first matron of the Berkendael Medical Institute, 
Brussels, which became a Red Cross hospital on the outbreak of 
the World War, From Nov. 1914 to July 1Q15 wounded and 
derelict English and French soldiers were hiddeai from the Ger¬ 
mans by Prince Reginald de Croy at his chkteau near Mons,' 
thence conveyed to the houses of Edith Cavell and others in j 
Brusf^ls, and furnished by them with money to reach the Dutch ; 
frontier, with the aid of guides obtained through Philippe Baucq. ■ 
On Aug. 5 Edith Cavell was arrested and imprisoned. She ad¬ 


mitted having sheltered and helped to convey to the frontier 
some 200 English, French and Belgians. A court-martial was 
held (Oct. 7 and 8) and a Belgian lawyer, M. Sadi Kirschen, de¬ 
fended Edith Cavell. On Oct. 9 Edith Cavell and Philippe Baucq 
were sentenced to death with three others who were afterwards 
reprieved. Despite efforts to obtain a reprieve in which Mr. 
Brand Whitlock, the U.S. Minister at Brussels, was active, Edith 
Cavell and Philippe Baucq were shot on Oct. 12. Miss Cavell, 
who had tended many wounded German soldiers with devoted 
care, faced the firing squad with a dignity which moved the world. 
To the British chaplain who administered a final sacrament, she 
made the remark, “patriotism is not enough,” which at once be¬ 
came as historic as Nelson’s utterance at Trafalgar. On May 15, 
1919 her body was removed to Norwich Cathedral, after a me¬ 
morial service in Westminster Abbey. A memorial statue stands 
oppo.site the National Portrait Gallery, London. 

See 7 'Ae Case of Miss Cavell from the Unpublished Documents of 
the Trial, interpreted by Ambroise Got (1920); Sadi Kirschen, Devant 
les Conseils de Guerre allemands (iQig) ; Correspondence with the 
United States Ambassador respecting the Execution of Miss Cavell at 
Brussels, Cd. 8013, Stationery Office (1915). 

CAVENDISH, GEORGE (1500-1562?), the biographer 
of Cardinal Wolsey, was the elder son of Thomas Cavendish, 
clerk of the pipe in the Exchequer. About 1527 he entered the 
service of Cardinal Wolsey as gentleman-usher, and for the next 
three years he was in the closest personal attendance on the great 
man. It is plain that he enjoyed Wolsey’s closest confidence to 
the end, for after the cardinal’s death George Cavendish was 
called b(;forc the privy council and closely examined as to 
W'olsey’s latest acts and words. Many years passed before his 
biography was composcfl. At length, in 1557, he wrote it out in 
its final form. It was impossible to publish it in the author’s 
lifetime, but it was widely circulated in ms. The book was 
first printed in 1641, in a garbled text, and under the title of 
The Negotiations of Thomas Wolsey. The genuine text, from 
contemporary mss., was first published in 1810. Until that time 
it was believed that the book was the composition of George 
Cavendish’s younger brother William, the founder of Chats- 
worth, who also was attached to Wolsey ; but Joseph Hunter, 
in a tract called Who wrote Cavendishes Life of Wolsey? (1814), 
proved the claim of George. The book is the sole authentic 
record of a multitude of events highly important in a particularly 
interesting section of the history of England. Its biographical 
excellence was first emphasized by Bishop Creighton, who in¬ 
sisted that Cavendi.sh was the earliest of the great English 
biographers and an individual writer of particular charm and 
originality. 

See the edition of the Life published by .S. W. Singer in 1815, which 
was reprinted, with a biographical introduction, by Henry Morley 
in the Universal Library Series (1885). See also Francis Bicklcy, The 
Cavendish Family (igu), 

CAVENDISH, HENRY (1731-1810), English chemist and 
physicist, elder son of Lord Charles Cavendish, brother of the 
3rd dtike of Devonshire, and Lady Anne Grey, daughter of the 
duke of Kent, was born at Nice on Oct. 10, 1731. He was sent to 
school at Hackney in 1742, and in 1749 entered Peterhouse, Cam¬ 
bridge, which he left in 1753. without taking a degree. He appears 
to have spent some time in Paris with his brother Frederick during 
the following years, and apparently occupied himself in the study 
of mathematics and physics. Until he was about 40 he seems to 
have enjoyed a very moderate allowance from his father, but in 
the latter part of his life he was left a fortune which made him one 
of the richest men of his time. He lived principally at Clapham 
Common, but he had also a town house in Bloomsbury, while his 
library was in a house in Dean street, Soho; and there he used to 
attend on appointed days to lend the books to men who were 
properly vouched for. He was a regular attendant at the meetings 
of the Royal Society, of which he became a fellow in 1760, and he 
dined every Thurs^y with the dub composed of its members. 
Otherwise he had little intercourse with society; indeed, his chief 
object in life seems to have been to avoid the attention of his 
feUows. With his relatives he bad little intercourse, and even 
Lord George Cavendish, whom he made his principal heir, be saw 
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5. Shenandoah cavern*, Virginia. "The Caitle of Cardrosj" 
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only for a few minutes ortce a year. His dinner was ordered daily 
by a note placed on the hall table, and his women servants were 
instructed to keep out of his sight on pain of dismissal. In person 
he was tall and rather thin; his dress was old-fashioned and singu¬ 
larly uniform, and was inclined to be shabby about the times when 
the precisely arranged visits of his tailor were due. He had a slight 
hesitation in his speech, and his air of timidity and reserve was 
almost ludicrous. He was never married. He died at Clapham on 
Feb. 24, 1810, leaving funded property worth £700,000, and a 
landed estate of £8,000 a year, together with canal and other 
property, and £50,000 at his bankers’. He was buried in the 
family vault at All Saints’ church, Derby; in 1927 this church be¬ 
came the cathedral church of the new diocese of Derby and it was 
decided to erect a monument there to Henry Cavendish. 

Cavendish’s scientific work was wide in its range. The papers 
he himself published form an incomplete record of hi.s researches, 
for many of the results he obtained only became generally known 
years after his death; yet the Institute of France in 1803 chose 
him as one of its eight foreign associates. His first communication 
to the Royal Society, a chemical paper on “Factitious Airs” {Phil. 
Trans., 1766), consisted of three parts, a fourth part remaining 
unpublished until 1839, when it was communicated to the British 
Association by Canon W. Vernon Harcourt. This paper dealt 
mostly with “inflammable air” (hydrogen), which he was the first 
to recognize as a distinct substance, and “fixed air” (carbon di¬ 
oxide), He determined the specific gravity of these gases with 
reference to common air, investigated the extent to which they 
are absorbed by various liquids, and noted that the air produced 
by fermentation and putrefaction has properties identical with 
those of fixed air obtained from marble. He Introduced new re¬ 
finements into bis experiments, .such as the use of drying agents 
and the correction of the volume of a gas for temperature and 
pressure. In the following year he published a paper on the 
analysis of one of the London pump-waters (from Rathbone 
place, Oxford street), which is closely connected with the 
nuiftioirs just mentioned, since it shows that the calcareous 
matter in that water is held in solution by the “fixed air” present 
and can be precipitated by lime. In 1783 he described observa¬ 
tions he bad made to determine whether or not the atmosphere 
is Constant in composition; after testing the air on nearly 60 
different days in 1781 he could find in the proportion of oxygen 
no difference of which he could be sure, nor could he detect 
any sensible variation at different places. Two papers on “Ex¬ 
periments on Air,” printed in the Phil. Trans, for 1784 and 
1785, contain his great discoveries of the compound nature of 
water and the composition of nitric acid. Starting from an experi¬ 
ment, narrated by Priestley, in which John Warltire fired a mixture 
of common air and hydrogen by electricity, with the result that 
there was a diminution of volume and a deposition of moisture, 
Cavendish burnt about two parts of hydrogen with five of com¬ 
mon air and noticed that the only liquefiable product was water. 
In another experiment be fired, by the electric spark, a mixture 
of hydrogen and oxygen in a glass globe, similar to the apparatus 
now called “Cavendish’s Eudiometer,” and again obtained water. 
Proceeding with these experiments he found that the resulting 
water contained nitric acid. In the second of the two papers he 
gives an account of the methods by which the composition of 
nitric acid was discovered; he observed also that a very small 
fraction, about one one-hundred and twentieth, of the “phlogisti- 
cated air” of the atmosphere differed from the rest, and in this 
residue he doubtless had a sample of the inert gas argon which was 
only recognized as a distinct entity more than 100 years later. 
It may be noted here that, while Cavendish adhered to the phlogis¬ 
tic doctrine, he did not hold it with anything like the tenacity that 
characterized Priestley; thus, in his 1784 paper on “Experiments 
On Air,” he remarks that not only the experiments he is describ¬ 
ing, but also “most other phenomena of nature seem explicable as 
well, or nearly as well,” upon the Lavoisierian view, but he did not 
iiccept it and continued to use the language of the phlogistic 
theory. Experiments on arsenic, published for the first time in 
1921, showed that Cavendish had investigated the properties of 
arsenic acid about ten years before Scheele. 
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Cavendish’s work on electricity, with the exception of two 
papers containing relatively unimportant matter, remained in the 
possession of the Devonshire family until 1S79, when the papers 
were edited by James Clerk Ma.xwell as the Electrical Researches 
of the Hon. Henry Cavendish. This work shows that Cavendish 
had anticipated the researches of Coulomb, Faraday and others. 
He investigated the capacity of condensers and constructed a 
scries of condensers with which he measured the capacity of 
various pieces of apparatus using the “inch of electricity” as the 
unit of capacity. He discovered specific inductive capacity and 
measured this quantity; he showed that electric charges are con¬ 
fined to the surface of a conductor and that the inverse stjuarc law 
of force between charges holds to within 2%. Cavendish intro¬ 
duced the idea of potential under the name of “degree of electri¬ 
fication,” in a paper published in 1771, under the title “Attempt 
to explain some of the principal phenomena of electricity by means 
of an elastic fluid.” He inve.stigated the power of diftcrent sub¬ 
stances to conduct electrostatic discharges (Phil. Trans., 1775) 
and completed an enquiry which amounted to an anticipation of 
Ohm’s law. 

Cavendish took up the study of heat, and had he published his 
results promptly he might have anticipated Joseph Black as the 
discoverer of latent heat and of specific heat. He publi.shed a 
paper on the freezing point of mercury in 1783 and in this paper 
he expresses doubt of the fluid theory of heat, 

Cavendish’s last great achievement was his series of experiments 
to determine the density of the earth (Phil. Trans., 179H). The 
apparatus he employed was devised by the Rev. John Micbcll, 
though he had the most important parts reconstructed to his own 
designs. {See Gravitation.) The figure he gives for the specific 
gravity of the earth is 5 48, but in fact the mean of the 29 results 
he records works out at 5 448. Other publications of his later 
years dealt with the height of an aurora seen in 1784 {Phil. Trans., 
1790), the civil year of the Hindus {Id. 1792), and an improved 
method of graduating astronomical instruments {Id. 1809). Cav¬ 
endish also had a taste for geology, and made several tours in 
England for the purpose of gratifying it, 

A life by George Wilson (1818-59), printed for the Cavendish 
Society in 1851, contains an account of his writings, both published 
and unpublished, together with a critical enquiry into the claims 
of all the alleged discoverers of the composition of water. Some of 
his instruments arc preserved in the Royal Institution, London, 
and his name is commemorated in the Cavendish Physical Labora¬ 
tory at Cambridge, which was built by the 7th duke of Devonshire. 

The remainder of Cavendish’s papers were placed at the disposi¬ 
tion of the Royal Society by the Duke of Devonshire. In 1921 
the previously published work, together with a number of unpub¬ 
lished exi>crimcnts, appeared under the title; The Scientific Papers 
of the Honourable Henry Cavendish, F.R.S.; Vol. /., The Electri¬ 
cal Researches, revised with preface and notes by Sir J. Larmor. 
Vol. II., Chemical and Dynamical, edited by Sir Edward Thorfic, 
with additions by Dr. Charles Chree and others. 

CAVENDISH or CANDISH, THOMAS (i555?-»592), 
the third circumnavigator of the globe, was born in Trimley St. 
Martin, Suffolk, and educated at Corpus Christi college, Cam¬ 
bridge. In 1585 he accompanied Sir Richard Grenville to America. 
Soon returning to England, he undertook an elaborate imitation 
of Drake’s great voyage. On July 21, 158C, he sailed from 
Plymouth with 123 men in three vessels, only one of which (the 
“Desire,” of 140 tons) came home. By way of Sierra Leone, the 
Capo Verde islands and C. Frio in Brazil, he coasted down to Pata¬ 
gonia (where he discovered “Port Desire,” his only important con¬ 
tribution to knowledge), and passing through Magellan’s straits fell 
upon the Spanish settlements and shipping on the west coast of 
South and Central America and of Mexico. Among his captures 
was the treasure-galleon, the “Great St. Anne,” which he cap¬ 
tured off Cape St. Lucas, the southern extremity of California 
(Nov. 14, 1587). After this success he struck across the Pacific 
for home; touched at the Ladrones, Philippines, Moluccas and 
Java; rounded the Cape of Good Hope; and arrived again at 
Plymouth (Sept. 9-10, 1588), having circumnavigated the globe 
in two years and 50 days. It is said that his sailors were clothed 
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in silk, his sails were damask, and his top-mast covered with cloth 
of gold. \>t by iSQf he was again in difficulties, and planned a 
fresh Arneriian arul Pacific venture. John Davis {q.v.) accom¬ 
panied him, but the voyage (undertaken with five vessels; was 
an ulier failure. He died and was buried at sea, on the way home, 
May .’o, 159a. 

Sre Hakluyt's Principal Navin.ntion%, (a) edition of 1589, p. 809 
(N.H.’.s narrative of the voyaj^e of 1586-1588); (h) edition of 1.599- 
i(ioo, vol iii. p[). 80,^ 8 j 5 (iTancis I’rotty’s narrative of the same); 
(c) edition of 1509-itioo, vol. iii. pp. 251-251 (on the venture of 
1585) ; (d) edition of 1599-1600, vol. iii. pp. 845-852 (John Lane’s 
narrative of the last vovaee, of 151; 1-1592) ; also Stationers' Registers 
(Arher), vol ii |)p. 505 .509 ; the Molyneux (ilobe of 1.592, in the 
library of the Middle 'lemjile, London, and the Ballads in Bio;,’. Brit., 
vol. i. p. 1196; K. .S. Payne, Voya«,es of the Elizabethan Seamen to 
America (2 vols., i89<-i9oo). 

CAVENDISH, SIR WILLIAM (r. 1505-1557), founder 
of the English noble house of Cavendish, was the younger 
brother of (leorge ('avemlish (</.v.). His father, Thomas, was a 
descendant of Sir John Cavendish, the judge, who in i pSi was 
murdered by Jack Straw’s insurgent peasants at Bury St. Ed¬ 
munds. Of William’.s erltuation nothing seems known, but in 
1530 he w'as apfiointerl one of the commi.ssioners for visiting 
monasteries; he worked directly unrler Thomas Cromwell, whom 
he calls "master,” and to whom m.iny of his extant letters are 
addres.sed. In 1541 he was auditor of the court of augmentations, 
in 15.46 treasurer of the king’s chamber, and was knighted and 
sworn of the Privy Council. Under Edward VI. and Mary he 
continued in fntour at court; during (he latter’s reign he partially 
conformed, hut on the otaasion of the war with France he with 
other Derbyshire gentlemen refused (he loan of it00 demanded 
by (he ()ueen He died in 1557. Cavendish acquired large prop¬ 
erties from the spoils of the monasteries, but in accordance with 
the wish of his IhirrI wife, Elizafielh, he sold them to j)urcha.sc 
land In Derfiyshirty Tlii.s wife was the ceiebraled “builfling Bc.ss 
of Hardwick,” daughter of John Hardwicke, of Hardwicke, 
Derbyshire; she completed the original building of Chalsw'orth 
House,—begun in 155,3 by her husband,—of which nothing now 
remains. Her fourth husband was Ceorge Talbot, 6fh earl of 
Shrewsbury. By her ('avendish had six children; an elder son 
who died without issue; William, who in rOiS was created carl of 
Devonshire; Charles, whose son William became ist duke of 
Newcastle; Frances, who married Sir Henry Pierpont, and was 
the ance.stress ol the dukes of Kingston; I'^lizalicth, who married 
('harles Stuart, carl of Lennox, and was the mother of Arabella 
Stuart; and Mary, who married Gilbert Talbot, 7th earl of 
Shrewsbury. 

CAVETTO, in architecture, any projecting moulding (q.v.) 
with a com ave profile of single curvature. 

CAVIARE or CAVIAR, the roc of various species of 
Acipensrr or sturgeon prepared, in several qualities, as an article 
of food. The word is common to most EurofX'an languages and 
supposed to be of Turk or Tatar origin, Init the Turk word 
khavyah is iirohably derived from the Ilal. caviala; the word 
does not ai^iear in Russian. The best caviare, which can only be 
made in winter and is dithcult to [)reserve, is the loosely granu¬ 
lated. almost li(|ui(l, kind, known in Russia as ikra. It is j^repared 
by beating the ovaries and straining through a sieve to clear the 
eggs of the membranes, fibres and fatty matter; it is then saltt‘d 
with from 4-6of salt. The difficulty of preparation and of 
transport has made it a table delicacy in western Europe, where 
it has been known since the i6th century, as is evidenced by 
Hamlet’s “His play , . . pleased not the million, ’twas caviare to 
the general.” 

Caviare is eaten cither as an hors d’oeuvre, particularly in Russia 
and northern Europe, with kiirnmel or other liqueurs, or as a sa¬ 
voury, or as a flavouring to other dishes. The coarser quality, in 
Rus.^iia known as pajusnaya (from pa jus, the adherent skin of the 
ovaries), is more strongly salted in brine and is pressed into a more 
solid form than the ikra; it is then packed in small barrels or 
hermetically sealed tins. This forms a staple article of food in 
Russia and*eastern Europe. Though the best forms of caviare 
are still made in Russia, and the greater quantity of the coarser 
kinds are exported from Astrakhan, the centre of the trade, larger 


amounts are made each year for export in America and also in 
Germany, Norway and Sweden. The roc of tunny and mullet, 
pickled in brine and vinegar, is used, under the name of "botargo,” 
along the Mediterranean littoral and in the Levant. 

CAVIGLIA, ENRICO (1862-1945), Italian soldier, was 
born at Finale Marina (Genoa) on May 4, 1862. After Italy’s 
entry into World War I, he was promoted to major-general and 
commanded the Bari Brigade. In June 1916 he took over the 29th 
Division and later was promoted lieutenant-general. In July 1917 
he was given command of the XXIV. Corps, which broke through 
the Austrian lines on the Bainsizza plateau. In june 1918 he was 
chosen to command the VIII. Army which played an important 
part in the final victory of Vittorio Veneto. From January to 
June, 1919. Caviglia was minister of war, and as such became a 
senator, and in November of the same year he was promoted 
army general. In Jan. 1920 he took over the command in Venezia 
Giulia. His task was difficult, since the discipline of the troops 
had been severely shaken by the example of d’Annunzio’s Fiumc 
raid. He restored discipline, and ultimately (Dec. 1920) did not 
hesitate to u.se force in driving d’Annunzio from Fiumc. In 1926 
he was made a marshal. Caviglia died March 22, 1945. 

CAVITE, a municipality and capital of the province of 
Cavite, Luzon, Philippine Islands, on a forked tongue of land in 
Manila bay, 8 mi. S. of Manila. Pop. (1939) 38,254, of whom 
19,695 were males and 204 whites. A native town was already in 
existence there when the Spaniards came and took possession 
after their occupation of Manila, The Dutch bombarded Cavite 
in 1647 and it was long a revolutionary centre. In 1872 a military 
in.surrection broke out and in 1896 there was an execution of 13 
of the insurgents to whom a monument was erected by their Fili¬ 
pino sympathizers in 1906. Tlie home of Emilio Aguinaldo, the 
insurrection leader against both Spain and the United States, was 
the adjoining municipality of Cavite Viejo. On May i, 1898 Com¬ 
modore George Dewey of the United States navy commanded a 
naval force which overcame the Spanish fleet and captured the 
town. The same reasons which had made it a naval ba.se for the 
Spaniards led to its continuance as such by the Americans, viz., a 
good harbour and proximity to Manila. From 1898 until 1941 it 
was the chief naval base and coaling station of the U.S. fleet in 
Asiatic waters, the coaling docks being at Sanglcy point in the 
north end of the municipality. But on Dec. 7 it was attacked by 
Japanese forces and was captured and held by them. The sur¬ 
rounding region, of volcanic origin, is fertile and produces Manila 
hemp, chiefly exported to Japan, rice, sugar, copra, cacao, coffee 
and corn. There is convenient rail and trolley connection with 
Manila, as well as a good automobile road. The U.S. navy had 
cstabli.shed a radio station and arsenal and remains of old fortifi¬ 
cations are still visible. Cavite is one of the Tagalog jirovinces, 
and one of the four Spanish penitentiaries in the archipelago was 
there. 

CAVOUR, CAMILLO BENSO, Count of (1810-1861) 
Italian statesman, was born at Turin on Aug, i. 1810. Being a 
younger .son (his brother Gustavo was the eldest) Cavour was 
destined for the army, and became an engineer otTicer. He soon 
developed strongly marked Liberal tendencies and an uncom¬ 
promising dislike for absolutism and clericalism, which made him 
a suspect in the eyes of the ix)lice and of the reactionaries. After 
the accession to the throne of Charles Albert, whom he always 
distru.sted, he resigned his commission (1831). During the next 
few years he devoted himself to the study of political and social 
problems, to foreign travel, and to acquiring a thorough knowl¬ 
edge of practical agriculture. Cavour’s political ideas were greatly 
influenced by the July revolution of 1830 in France, which proved 
that an historic monarchy was not incompatible with Liberal 
principles, and he became more than ever convinced of the bene¬ 
fits of a constitutional monarchy as opposed both to despotism and 
to republicanism. He applied his knowledge of agriculture to the 
management of his father’s estate at Leri, which he greatly im¬ 
proved, he founded the Piedmontese Agricultural Society, and 
took the lead in promoting the introduction of steam navigation, 
railways and factories into the country. Thus his mind gradually 
evolved, and he began to dream dreams of a united Italy free of 
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foreign influence. In 1847 the psychological moment seemed to 
have arrived, for the new pope, Pius IX., showed Liberal tenden¬ 
cies and seemed ready to lead all the forces of Italian patriotism 
against the Austrian domination. Cavour. although he realized 
that a really Liberal pope was an impossibility, saw the im¬ 
portance of the movement and the necessity of profiting by it. He 
founded a newsiiapcr at Turin called 11 Risorf^hnento, which advo¬ 
cated the ideas of constitutional reform. In Jan. 1848 the revolu¬ 
tion first broke out in Sicily, and Cavour, in a speech before a dele¬ 
gation of journalists, declared that the king must take a decided 
line and grant his people a constitution. Charles Albert, after 
much hesitation, was induced to grant a charter of liberties (Feb. 
8, 1848). Cavour continued his journalistic activity, and hi.s 
articles in the Risorgimento came to exercise great influence both 
on the king and on public opinion. (Vhen the news of the revolt 
of the Milanese against the Austrians reached Turin on March 19, 
Cavour advocated war against Austria. His article in the Risor- 
gimento made such an impression that it put an end to the king’s 
vacillations, and a few days after its appearance war was declared 
(March 25). 

During the war elections were held in Piedmont. Cavour 
was returned in June, and he took his seat in parliament on the 
right as a Conservative. He was not a good speaker, but he gradu¬ 
ally developed a strong argumentative power, and he rose at times 
to the highest level of an eloquence which was never rhetorical. 
After the dissolution in Jan. 1849, Cavour was not re-elected. The 
new parliament had to discuss, in the first instance, the all-im¬ 
portant question of whether the campaign should be continued 
now that the armistice w'as about to expire. The king decided on 
a last desperate throw, and recommenced hostilities. On March 
23 the Piedmontese were totally defeated at Novara, a di.saster 
which was followed immediately by the abdication of Charles 
Albert in favour of his son Victor Emmanuel 11 . The new king 
was obliged to conclude peace with Au.stria and the Italian revo¬ 
lution was crushed, but Cavour did not despair. There were fresh 
elections in July, and this time Cavour was returned. His speech 
on March 7, 1S50, in which he said that, “Piedmont, gathering to 
itself all the living forces of Italy, would be soon in a position 
to lead our mother-country to the high destinies to which she is 
called,” struck the first note of encouragement after the dark days 
of the preceding year. He supported the ministry of which Mas¬ 
simo d'Azeglio was president in its work of reform and restora¬ 
tion, and in October of the same year, on the death of Santa 
Rosa, he himself was appointed minister of agriculture, industry 
and commerce. In 1851 he also assumed the portfolio of finance, 
and devoted himself to the task of reorganizing the Piedmontese 
finances. By far the ablest man in the cabinet, he soon came 
to dominate it, but as a result of a quarrel with d’Azeglio he 
resigned; he made use of his freedom to visit England and France 
again, in order to sound public opinion on the Italian ejuestion. 
In London he found the leaders of both parties friendly. At this 
time Sir James Hudson was appointed British minister at Turin, 
where he became the intimate friend of Cavour and gave him 
valuable assistance. In Paris, Cavour had a long interview with 
Prince Louis Napoleon, then president of the republic, and also 
met several Italian exiles in France. 

On Cavour’s return he found a new cabinet crisis, and was 
invited to form a ministry. By Nov. 4, he was prime minister. He 
devoted the first years of his premiership to developing the eco¬ 
nomic resources of the country; but in preparing it for greater 
destinies, he had to meet the heavy expenditure by increased tax¬ 
ation. Cavour’s first international difficulty was with Austria; 
after the abortive rising at Milan in Feb. 1853, ifie Austrian 
Government, in addition to other measures of repression, con¬ 
fiscated the estates of those Lombards who had become natural¬ 
ized Piedmontese, although they had nothing to do with the out¬ 
break. Cavour took a strong line on this question, and on Aus¬ 
tria’s refusal to withdraw the obnoxious decree, he recalled the 
Piedmontese minister from Vienna. Then followed the Crimean 
War, in which Cavour first showed his extraordinary political 
insight and diplomatic genius. In spite of many difficulties and 
opposition from both extreme Conservatives and Radicals, he 
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negotiated Piedmontese participation in the campaign as a means 
*of bringing the Italian question before the Great Powers. General 
Dabormida, the minister of foreign affairs, disapproved of this 
policy and resigned. The vacant portfolio was offered to d'Azeglio, 
who refused it; whereupon Cavour assumed ii himself. On the 
same day (Jan. 10, 1855) the treaty with France and England was 
signed, and shortly afterwards 15,000 Piedmontese troops uniler 
General La Marmora were despatched to the Crimea. 

Events at first seemed to justify the fears of Cavour’s op¬ 
ponents. Cholera attacked the Piedmontese soldiers, who for a 
long time had no occasion to distinguish themselves in action; 
public opinion became despondent and began to blame Cavour, 
and even he himself lost heart. 'I'hen came the news of the battle 
of the Tchernaya, fought and won by the Italians, which turned 
sadness and doubt into jubilation. Joy was felt throughout Italy, 
especially at Milan, where the victory was the first sign of day¬ 
light amid the gloom caused by the return of the Austrians. On 
the summoning of the Congress of Paris at the conclusion of the 
war, Cavour represented Piedmont. After much discussion, and 
in spite of the opposition of Austria, who as mediator occupied a 
predominant position, Cavour obtained that Piedmont should be 
treated as one of the Great Powers. By hi.s marvellous diplomatic 
skill, far superior to that of his colleagues, he first succeeded in 
isolating Austria, secondly in indirectly compromising Napoleon 
in the Italian question, and thirdly in getting the wretched condi¬ 
tions of Italy discussed by the representatives of the Great 
Powers. It was now manifest that the liberation of Italy was 
personified in him. Cavour’s chief measure of internal reform 
during this period was a bill for sup[)ressing all monastic orders 
unconnected w-ith education, preaching or charity; this aroused 
strong oppo.sition and led to the minister’s resignation. But he 
was soon recalled, for the country could not do without him, and 
the bill was passed (May 29, 1855)- 

Cavour now .saw that war with Austria was merely a question 
of time, and he began to establish connections with the revolu¬ 
tionaries of all parts of Italy. He continued to strengthen Pied¬ 
mont’s military resources, but he w-ell knew that I’iedmont could 
not defeat Austria single-handed. He would have i)refcrred an 
alliance with Great Britain, who would never demand territorial 
compensation; but although British sympathies were with Italy, 
the British Government was keenly anxious to avoid war. From 
Napoleon more was to be hoped, for the emperor still preserved 
.some of his revolutionary imstincts, while the in.security of his 
situation at home made him eager to gain popularity by winning 
military glory abroad; but he still hcsitatecl, and Cavour devoted 
the whole of his ability to overcoming his doubts. In spite of 
the Orsini outrage, an “accidental” meeting between Napoleon and 
Cavour was arranged and took place at Plombiercs in July, and 
although no definite treaty was signed the basis of an agreement 
was laid, whereby France and Piedmont were to declare war 
against Austria with the object of expelling her from Italy, and a 
north Italian State was to be formed; in exchange for this help 
France was to receive Savoy and possibly Nice. A marriage was 
to be arranged between Prince Jerome Bonaparte and Princess 
Clothilde, Victor Emmanuel’s daughter. But the cmiieror still 
hesitated, and Cavour saw that the only way to overcome the 
many obstacles in his path was to force Austria’s hand. Then 
there was the danger lest an Italy freed by French arms should 
be overwhelmed under French predominance; for this reason 
Cavour was determined to secure the co-operation of volunteers 
from other parts of Italy, and that the war should be accompanied 
by a series of risings against Austria and the local despots. 

The moment war was seen to be imminent, parties of Italians 
of all classes, especially Lombards, poured into Piedmont to 
enlist in the army. Cavour also had a secret interview with 
Garibaldi, with whom he arranged to organize volunteer corps so 
that the army should be not merely that of Piedmont, but of all 
Italy. Every day the situation grew more critical, and on Jan. 
10, 1859 the king in his speech from the throne pronounced the 
memorable words “that he could not remain deaf to the cry of 
pain (il grido di dolore) that reached him from all parts of Italy” 
—words which, although actually suggested by Napoleon, rang 
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like a frumpct-call tbrougbout the land. In the meanwhile the 
marriage negotiations were concluded, and during the emperor's 
visit to Turin a military convention was signed between the two 
States, and Savoy and Nice were promised to France as a reward 
for the expulsion of the Austrians from Italy. But Napoleon, 
ever hesitating, jumped at the Russian proposal to settle the 
Italian question by means of his own favourite expedient, a con¬ 
gress. To this Austria agreed on condition that Piedmont should 
disarm and should be excluded from the congress; England sup¬ 
ported the scheme, but desired that all the Italian States should 
be represented. Cnvour was in despair at the turn events were 
taking hut decided at last reluctantly to accept the proposal, lest 
Piedmont should be abandoned liy all, while he clung to the hope 
that Austria would reject it. On April iq, the Austrian emperor, 
on the advice of the military party, did reject it; and on the 23rd, 
to Cavour’s inexpres.sible joy, Austria sent an ultimatum demand¬ 
ing the di.sarmament of Piedmont. Cavour replied that his Gov¬ 
ernment had agreed to the congress proposed by the Powers and 
that it had nothing more to say. On (juitling the chamber that day 
he said to a friend; “I am leaving the last sitting of the la.st 
Piedmontese parliament”—the next would represent united Italy. 
France now allied herself definitely with Piedmont, and England, 
delighted at Cavour’s acquiescence liecame wholly friendly to the 
Italian cau.se. A few days later Au.siria declared war. 

A.s La Marmora now took the chief command of the army 
Cavour added the rnirii.stry of war to the others he already held. 
His activity at this time was astounding, for he was virtually 
dictator and controlled single-handed nearly all the chief offices 
of the State. The French and Piedmontese forces defeated the 
Austrians in several battles, and the people rose in arms at Parma, 
Modena, Florence and Bologna; the local princes were expelled 
and provisional governments set up. Cavour sent special commis¬ 
sioners to take charge of the various provinces in Victor Emman¬ 
uel’* name. But these events, together with Pru.ssia’s menacing 
attitude, began to alarm Napoleon, who, after Solferino, con¬ 
cluded an armb.tice with Austria at Villafranca on July 8, without 
previou.sly informing Cavour. When Cavour heard of it he was 
thunderstruck: he immediately interviewed the king at Monzam- 
bano, and in violent, almost disrespectful language implored him 
not to make peace until Venice was free. But Victor Emmanuel 
saw that nothing was to be gained by a refu.sal, and much against 
his own Inclination, signed the peace preliminaries at Villafranca, 
adding the phrase, "pour ce qui me. concerne,” which meant that 
he wa.s not re.sponsible for what the people of other parts of 
Italy might do (July T2). lyomhardy was to be ceded to Pied¬ 
mont, Venctia to remain Austrian, the deposed princes to be rcin- 
Ktated, and the pope made president of an Italian confederation. 

The cabinet re.signed the next day, and Cavour privately 
advised the revolutionists of central Italy to resist the return of 
the princes, by force if necessary. Palmerston, who had mean¬ 
while succeeded Malmesbury as foreign minister, informed France 
and Au.stria that Gr(>at Britain would nev-er tolerate their armed 
intervention In favour of the central Italian despots. On Nov. 10, 
peace was signed at Zurich, and on the fall of the Rattazri-La 
Marmora cabinet the king, in .sjiite of the quarrel at Monzam* 
bano, asked Cavour to take office again. Napoleon still refused 
to consent'to the union of Tuscany with Piedmont, but Cavour 
saw that Napoleon might be ready to deal; although the bargain 
of the preceding year had not been exactly fulfilled, as (he Aus¬ 
trians were still in Venice, he again brought forward the ques¬ 
tion of Nice and .Savoy. On March 2.^, the treaty was signed, and 
the emperor's opposition to the annexation of central Italy with¬ 
drawn. On April 2, the parliament representing Piedmont, the 
duchies of Pnrmo. and Modena, Tuscany and Romagna, met, and 
Cavour had the difficult and ungrateful task of explaining the 
cession of Nice and Savoy. In .spite of some opposition, the 
agreement was ratified by a large majority. 

The situation in the kingdom of Naples was now becoming 
critical, and Cavour had to follow a .somewhat double-faced 
policy, on the one hand negotiating with the Bourbon king (Fran¬ 
cis ILL .suggesting a division of Italy between him and Victor 
Emmanuel, and on the other secretly backing up the revolutionary 


agitation. Having now learnt that Garibaldi was planning an 
expedition to Sicily with his volunteers, he decided not to oppose 
its departure; on May 5, it sailed from Quarto near Genoa. Gari¬ 
baldi with his immortal Thousand landed at Marsala, and the 
whole rotten fabric of the Bourbon Government collapsed. He 
crossed over to the mainland, and entered Naples in triumph. But 
Cavour feared, that, although Garibaldi himself had always loyally 
acted in the king of Italy’s name, the republicans around him 
might lead him to com.mit some imprudence and plunge the 
country into anarchy, and that Garibaldi might invade the papal 
States, which would have led to further international complica¬ 
tions. But the pope had made considerable armaments; his forces, 
consi.sting largely of brigands and foreigners under the French 
general Lamorici^re, maintained a menacing attitude on the fron¬ 
tier; Cavour decided on the momentous step of annexing the papal 
.States with the exception of the Roman province. The Italian 
forces crossed the frontier from Romagna on Sept, ii, and were 
evcr>'whcre received with open arms by the people; Ancona was 
taken, Lamorici^re was defeated and captured at the battle of 
Castelfidardo, and on the 20th King Victor marched into the 
Neapolitan kingdom. On Oct. i, Garibaldi defeated the Neapoli¬ 
tan troops on the Volturno, and Gaeta alone, where King Francis 
of Naple.s had retired, still held out. 

Cavour had to use ail his tact to restrain Garibaldi from march¬ 
ing on Rome and at the same time not to appear ungrateful. He 
refused to art despotically, and summoned parliament to vote 
on the annexation, which it did on the iith. Two days later Gari¬ 
baldi magnanimously gave in to the nation’s will and handed 
his conquests over to King Victor as a free gift. Gaeta sur¬ 
rendered on Feb. 13, and King Francis retired to Rome. Par¬ 
liament was dis.solved once more; the new chamber .showed an 
overwhelming majority in favour of Cavour, and Victor Em¬ 
manuel was proclaimed king of Italy. 

The last question with which Cavour had to deal was that of 
Rome. In October he declared in parliament that Rome must 
be the capital of Italy, for no other city was recognized as such 
by the whole country, and in Jan. 1.S61 a resolution to that effect 
was passed. But owing to Napoleon’s attitude he had to proceed 
warily, and made no attempt for the present to carry out the 
nation’s wishes. At the same time he was anxious that the Church 
should preserve the fullest liberty, and he believed in the prin¬ 
ciple of “a free Church in a free State.” The long strain of 
these last years had been almost unbearable, and at last began 
to tell; the negotiations with Garibaldi were particularly trying, 
for while the great statesman wished to treat the hero and his 
volunteers generously, he could not permit all the Garibaldian 
officers to be received into the regular army with the same rank.s 
they held in the volunteer forces. This question, together with 
that of Nice, led to a painful scene in the chamber between the 
two men, although they were formally reconciled a few days later. 
For some time past Cavour had been unwell and irritable, and 
the scene with Garibaldi undoubtedly hastened his end. A fever 
set in, and after a short illness he passed away on June 6, i86r. 
He was buried on his ancestral estate of Santena. 

The death of Cavour was a terrible loss to Italy; there remained 
many problems to be solved in which his genius and personality 
were urgently needed. But the great work had been carried 10 such 
a point that lesser men might now complete the structure. He 
is undoubtedly the greatest figure of the Risorgmeitto, and 
although other men and other forces co-operated in the move¬ 
ment, it was Cavour who organized it and skilfully conducted the 
negotiations necessary to overcome all, apparently insuperable, 
obstacles. (L. V.) 
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CAVOUR (anc. Caburrum or Forum Vibii), a village of 
Piedmont, Italy, in the pro\ince of Turin, 32 mi. S.W. by rail and 
steam tram (via Pinerolo) from the to’wm of Turin. Pop. 1,547 
(town); 6,244 (commune). It lies on the north side of a huge iso¬ 
lated mass of granite (the Rocca di Cavour) which rises from the 
plain. On the summit was the Roman village. The town gave its 
name to the Benso family of Chieri, who were raised to the mar- 
quisate in 1771, and of which the statesman Cavour was a 
member. 

CAVY, the name of several South American rodents of the 
family Caviidae (see Rodentia) ; originally it was confined to the 
domesticated guinea pig and its allies of the genus Cavia. (The 
word “guinea” here may be a corruption of “Guiana” but more 
probably it means “foreign.”) The true cavies are small, self- 
coloured animals, with short, rounded ears and no tail. They are 
partly diurnal and live in burrows. The diet is vegetarian and their 
cries are faint squeaks and grunts. Unlike the prolific guinea pig. 
which begins to breed at two months old and may be the parent 
of several hundred individuals in a year, the wild cavies breed 
only once a year, producing one or two young at a time. The.se are 
born in a very advanced stage of development and begin to feed 
themselves the following day. 

Cavies are widely distributed in South America. The original 
of the domestic race is C. cutleri of Peru. C. niata is found at 
great elevations in the Andes. The restless cavy of Brazil is C. 
pampnrum. The Patagonian cavy or mara (DoUchotis australis) 
resembles a hare in shape and habits, but lives in a bur¬ 
row. Fossil species of this genus, of which there is a .second 
smaller type in Argentina, have been found in Brazil and the 
Argentine. 

CAWDOR, village and civil parish, Nairnshire, Scotland. Pop. 
(1931) 767. 'Ihc village is situated 5 mi. S.S.W. of Nairn and 
3 mi. from Gollanfield Junction on the L.M.S.R. In the vicinity 
is a large distillery. The castle was the scene, according to the 
tradition which Shakespeare has perpetuated, of the murder of 
King Duncan by Macbeth, thane of Cawdor (or Calder), in 1040. 
Since the oldest part of the structure dates from 1454, however, 
and seemingly had no predecessor, the tradition has no founda¬ 
tion in fact. The building stands on the rocky bank of Cawdor 
burn, a right-bank tributary of the Nairn. The massive keep 
with small turrets is the original portion of the castle, and to il 
were added, in the 17th century, the modern buildings forming 
two sides of a square. It is the seat of Earl Cawdor. Kilravock 
(pronounced Kilrawk) castle, mi. W. of Cawdor, commands 
the left bank of the Nairn. Its keep dates from 1460, and the 
later buildings belong to the 17th century. It has been continu¬ 
ously tenanted by the Roses, who settled at Kilravock in 1293, 
after which date son succeeded father in direct descent. ()ucen 
Mary was received at the castle in 1562, and Prince Charlc.'* 
Edward was entertained four days before the battle of CuHoden 
The gardens are beautiful. 

CAWNPORE, a city and district of British India in the 
Allahabad division of the United Provinces, The city is situated 
on the south bank of the Ganges, 40 m. south-west of Lucknow, 
and formed from early times a frontier outpost of the people 
of Oudh and Bengal against their northern neighbours. Clive 
selected it, on account of its commanding position, as the canton¬ 
ment for the brigade of troops lent him by the nawab of Oudh. 
In 180T, when the Ceded Provinces were acquired by the East 
India Company, it became the chief British frontier station, but 
by the time of the Mutiny the frontier had left it behind, and it 
was denuded of troops, It is now again a military station of some 
importance, and a very large railway centre. But its industrial 
development has been unique in northern India. Starting with 
a government harness factory, the manufacture of leather goods 
in every form has attained the position of a first-class industry. 
There are also Urge cotton-mills, a woollen manufactory with a 
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world-wide reputation and a number of engineering and other 
minor industries. Extensive city improvements have been launched 
in order to keep pace with the sanitary requirements of the grow¬ 
ing labour force. On the outskirts of the city is a fine agricul¬ 
tural college and demonstration farm. The population of the city 
and cantonment in 1941 was 487,324, 

The name of Cawnpore is indelibly connected with the blackest 
episode in the history of the Indian Mutiny—the mass.icre here in 
July 1857 of hundreds of women and children by the Nana Sahib. 
The entrenchment, where General Sir 11 . M. Wheeler with his 
small band of soldiers and the European and Eurasian residents 
were exposed for 21 days to the fire of the mutineers, is merely 
a bare field. About three-quarters of a mile away, on the banks 
of the river Ganges, is the Massacre Ghat. A grassy road between 
banks 10 to 12 ft. high leads down to the river, and il was among 
the trees on these banks that the murtlerers concealed themselves 
and shot down the little garrison as soon as they were embarked 
in the boats which were to take them to safety. On the Ghat 
itself, or temple steps dow’n to the water, some 600 helpless people 
were slain, in spite of a promise of .safe conduct from the Nana. 
The remaining 200 victims, who had escaped the bullets of the 
siege and survived the butchery of the river bank, were massacred 
afterwards and cast dowm the famous well of Cawnpore, which is 
now marked by a memorial and surrounded by gardens The 
memorial is crowned by the figure of an angel in white marble, 
and on the wall of the well itself is the following inscription: 

Sacred to the perpetual Memory of a great company of Chri.'^tian 
people, chiefly Women and C'hildren, who near this .spot were cruelly 
murdered by the followers of the rebel Nana Dhunrlu J’ant. of Bilhur, 
and ra.st, the dving with the dead, into the well below, on lh«‘ xvth 
day of July, MDCCCLVJI. 

The District of Cawm’ore is situated between the Ganges and 
Jumna rivers, and is a pjorlion of the wdl-watcred and fertile tract 
known as the Doab, the total area being 2,372 sq.mi. The general 
inclination of the country is from north to south. Besides the 
(wo great rivers, the principal streams arc the Arand or Rhind, 
the Kavan or Singar, the Isan and the Pandu. The district is 
watered by four brunchc.s of the Ganges canal. The population in 
1941 was 1,550,247. 

CAXTON, WILLIAM (c. 1422-1491), the first English 
printer, was born somewhere in the Weald of Kent. The name, 
which was apparently pronounced Cauxlon, is identical with 
Causton, the name of a manor in the parish of Hadlow. I'he date 
of Caxton’s birth was arbitrarily fixed in 1748 by Oldys as 1412. 
Blades, however, inferred (ha( in 1438, when he was apprenticed 
to Robert Large, h(‘ would not have been more than lO years of 
age. Robert Large was a rich silk mercer who became lord mayor 
of London in 1439, and the fact of Caxton’s apprenticeship to him 
argues that Caxton’.s own parents were in a good position. When 
Large died in 1441, Caxton was probably sent direct to Bruges, 
then the central foreign market of the Anglo-Flemish trade, for 
he presently entered business there on his own account. In 14 50 
his name appears in the Bruges records as standing joint surety 
for the sum of £100; and in 1463 he was acting governor of the 
company of Merchant Adventurers in the Low Countries. This 
association, sometimes known as the “English Nation,” was domi¬ 
nated by (he Mercers’ Company, to the livery of which Caxton 
had Ijeen formally admitted in London in 1453. In 1464 he was 
appointed to negotiate with Philip, duke of Burgundy, the renewal 
of a treaty concerning the wool trade, which was about to expire. 
These attempts failed, but he was again employed in a similar 
but successful mission in Oct. 1468 to the new duke, Charles the 
Bold, who had just married Princess Margaret of York, sister 
of Edward IV. The last mention of Caxton in the capacity of 
governor of the “English Nat ion” is on Aug. 13, 1460, and it was 
probably about that time that he entered the household of the 
duchess Margaret, possibly in the position of commercial adviser. 

He had already begun his translation of the popular mediaeval 
ronaance of Troy, The Recuyell of the Historyes of Troye, from 
the French of Raoul le F^^vre; and, after laying it aside for some 
time, he resumed it at the wish of the duchc.ss Margaret, to whom 
the ms. was presented. From July 1471 until after Midsummer 
1472 Caxton was in Cologne, and it was there, as his disciple 
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Wynkyn de Worde tells us, that be learned the art of printing. 
On his return to Bruges, he set up a press, in partnership with 
Colard Mansion, and there his Rccuyell was printed in 1474 or 
1475. His second book, The Game and Playe of Chessc, from 
the Liber dc ludo seacchorurn of Jacobus de Cessolis through the 
French of Jehan dc Vignay, was finished in 1474, and (jrinted in 
1476; the last book printed by Mansion and Caxton at Bruges 
was the Quatre derrenieres 
chosrs, an anonymous treatise 
usually known as De qnattiwr 
novissimi.s. 

Then Caxton returned to Kng- 
land and established himself, at 
Michaelmas, 1476. in the al¬ 
monry at Westminster at the sign 
of the Red Pale. I'he first known 
piece of printing issued from 
the Caxton pr(‘ss in England is 
an Indiilf^rnce print(‘d by C'axton 
and issued by Abbot Sant on Dec. 

13, 1476, which was discovered 
in the Record OfTice in kjjH by 
Mr. S. (,'. Ratcliffe. The first 
dated book j)rinte(l in England 
was Lord Rivers’ translation (re¬ 
vised by Caxton) of 7V/e Dktes 
and .s(zvea,(,'('.s aj (hr {diylosophers 
(1477 ) (see Bi.ack Lktti;k ). The 
date, Nov. iS, 1477, is given 
in the colophon to the cojzy in the John Rylands Library, Man¬ 
chester, the only one which jjossesses the colophon. From this 
time until his death C\axton was busy writing and printing. His 
services to F 2 ngli.sh literature, apart from his work as a printer (see 
TvroORAPHY), are very consiclerable. His most imi)ortant origi¬ 
nal work is an eighth book added to the Polychronicon (vol. viii. in 
the Rolls Scries edition) of Ralph Higden. Caxton revised and 
printed John of Trevisa’s work, and brought down the narrative 
himself from to 1460, using as his authorities Fasciculus 

temporum, a popular work in the 15th century, and an unknown 
Aureus de universo. He printed Chaucer’s Canterbury Tales 
(1478? and 1483), Troilus and Creseidc (148.4?), the House of 
Fame (1484?), and the translation of Boethius (1478?); Gower’s 
Confessio Amantis (148.4), and many poems of Lydgate. His press 
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I TO CAXTON S ‘ DICTES AND SAYENGES OF THE PHYLOS- 
OPHERS (1477). THE FIRST BOOK PRINTED IN ENGLAND TO BEAR A 
DATE 

The colophon, an Inioription placed at the end of a book In early timee, 
contained information now usually found on the title page 

was, however, not worked for jiurely literary ends, but was a com¬ 
mercial speculation. For the many service-books which he printed 
there was no doubt a sure sale, and he met the taste of the upj)er 
classes by the talcs of chivalry which issued regularly from his 
press. He printed Malory’s Mortc d'Arthur, and himself trans¬ 
lated from* the French the Bake of Histories of Jason (1477?), 
The Historyr of Reynart the Foxe (from the Dutch, 1481 and 
1480?), Godfrey of Boloyne or The Sie^e and Conqueste of 
Jherusalem (1481), The Lyf of Charles the Crete (1485), The 
Knyght Parys and the Fayr Vyenne (1485), Blanchardyn and 


Eglantine (1480?), The Foure Sonnes of Aymon (1480?); also 
the Morale Proverbs (1478), and the Fayttes of Armes and of 
Chyualrye (1489) of Christine de Pisan. The most ambitious 
production of his press was perhaps his version of the Golden 
Legend, the tran.slation of which he finished in Nov. 1483. It is 
based on the lives of the saints as given in the 13th century 
Legenda aiirea of Jacobus dc Voragine, but Caxton chiefly used 
existing French and English versions for his compilation. The 
book is illustrated by 70 woodcuts, and Caxton says he was only 
encouraged to persevere in his laborious and expensive task by the 
liberality of William, earl of Arundel. The idleness which he so 
often deprecates in his prefaces was no vice of his, for in addition 
to his voluminous translations his output as a printer was over 
18,000 pages, and he published ()6 separate works or editions of 
works, with apparently little skilled assistance. 

The different founts of type used by Caxton are illustrated by 
Blades and Duff, and there is an excellent selection of Caxtons in 
the British Museum and in the University library at Cambridge. 
His books have no title-pages, and from 1487 onwards are usually 
adorned with a curious device, consisting of the letters W.( 7 . 
separated by a trade mark, with an elaborate border above and 
below. The flourishes on the trade mark have been fancifully 
interpreted as S.C. for .Sancta Colonia, implying that Caxton learnt 
his art at Cologne, and the whole mark has been read as 74, for 
1474, the date of his first printed book. This device was subse¬ 
quently adopted with small alterations by his successor at the 
Westminster press, Wynkyn de Worde. The first of his books 
containing woodcut illustrations was his Myrronr of the World 
(1481), translated from Vincent de Beauvais, but he had used a 
woodcut initial letter in his broadside Indulgence printed in 1476, 

No record of Caxton’s marriage or of the birth of his children 
has been found, but Gerard Crojipc was separated from his wife 
Elizabeth, daughter of William Caxton, before 1406, W’hen Croppe 
made certain claims in connection with his father-in-law’s will. 

Biui.ioGRArnv. —Earlier biographies of Caxton were superseded by 
the work of William Blades, whose Life and Typography of William 
Caxton (1861-63) remains the standard authority. It contains a 
bibliography of each of the works issued from Caxton’s press. For 
later discoveries .ter E. Gordon Duff, William Caxton (1005) and H. R. 
Plomer, William Caxton (iq 2 .s). Many of Caxton’s translations arc 
available in modern reprints. 

CAYAPAS, a tribe of South American Indian.s, belonging to 
the Barbacoan (9.?’.) linguistic stock or sub-stock. Their habitat 
is the lower Cayapa river and adjacent coasts in northern Ecua¬ 
dor. Traditionally they formerly lived in the upltind region about 
(Juilo, moving to the coast a .short time before the first appearance 
of Europeans. They have now become much mixed wdth negroes, 
and relatively little of their original culture survives. 

See S. A. Barrett, “The Cayapa Indians of Ecuador” (Mu.scum of 
the American Indian, Indian Notes and Monographs, No. 40. New 
York, 1925). 

CAYENNE, a seaport and the capital of French Guiana, on 
the north-west extremity of the island of Cayenne, and near the 
mouth of the river of that name. Pop. 11,704. The town forms an 
almost perfect square, and has clean and well-macadamized streets. 
In the old town, the streets are not so regularly and well built as in 
the new. The Place d’Armes, a fine quadrangular space, lies be¬ 
tween them. To the right of the governor’s house is Mt. Ceperon, 
on which stand Ft. St. Michel, the marine barracks, the signal 
station and the lighthouse. Here, too, are the capacious reservoirs 
for the water-supply of the town, the source of which is a lake to 
the south of the island. The harbour is shallow at its entrance, 
and craft drawing more than 14 ft. arc obliged to anchor 6 m. 
from the town. There is no dock for the repair of vessels; but 
there are two quays at the town. The principal exports of Cayenne 
are gold, cocoa, phosphates, hides, woods and spices. The imports 
are French wines, spirits and liqueurs; silk and cotton stuffs, to¬ 
bacco, hardware, glass, earthenware, clothing, preserved meat, 
fish, and vegetables, maize, flour, hay, bran, oils and cattle. There 
is a regular mail service between Cayenne and Martinique once a 
month, Cayenne is the scat of the government of French Guiana, 
and was formerly a penal settlement for political offenders. The 
temperature of Cayenne is between 76* and 88® F throughout the 
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year; but the heat is tempered by easterly winds. Between De¬ 
cember and March a north wind blows. Fevers often attack the 
inhabitants; but the climate, though moist, is on the whole 
healthy. {See Guiana.) 

CAYENNE PEPPER (Guinea Pepper, Spanish Pepper, 
Chilly), a preparation from the dried fruit of various .species of 
Capsicum, a genus of the family Solanaceae. The true peppers 
are members of a totally distinct family, Piperaccae. The fruits 
of Capsicum have a strong, pungent flavour. The capsicums 
bear a greenish-white flower, with a star-shaped corolla and five 
anthers standing up in the centre of the flower like a tube, through 
which projects the slender style. The podlike fruit consists of an 
envelope at first fleshy and afterwards leathery, within which are 
the spongy pulp and several seeds. The plants are herbaceous or 
shrubby; the leaves are entire, and alternate, or in pairs near one 
another; the flowers are solitary and do not ari.se in the leaf-axils. 
There are about 30 species, natives of Central and South Amer¬ 
ica. In the United States chief production is in Louisiana and 
South Carolina. The output is about 1,000,000 lb. dried. The 
])rincipal source of cayenne pepper is C, annuum, the spur or goat 
pepper, a dwarf shrub, a native of South America, but commonly 
cultivated in the East Indies. It produces a .small, narrow, bright 
red pod, having very pungent proyierties. 

Chillies, the dried fruit of capsicums, are used to make chilly- 
vinegar, as well as for pickles. Cayenne pepper is manufactured 
from the ripe fruits, which are dried, ground, mixed with wheat 
flour and made into cakes with yeast; the cakes are baked till 
hard, like biscuit, and then ground and sifted. Chillies have been 
in use from time immemorial; they are eaten in great quantity 
by the people of Guiana and other warm countries and in Europe 
are consumed both as a spice and as medicine. 

CAYEY, an interior town of Puerto Rico. Pop. (1940), 5,622. 
The population of the municipal district in 1940 was 31,391. 
The altitude is 1400 ft.; average temperature about 71° F. 
C'ayey, one of the healthiest towns of the island, is on the military 
highway built by Spain diagonally across the island from San 
Juan on the Atlantic ocean to Ponce on the Caribbean sea. One 
of the branches of this highway extends to Guayama and another 
to Salinas, both on the Caribl)ean. On account of its healthful 
climate the Spanish rulers established a military post there; the 
Americans succeeding them used it as a U.S. army post, and it is 
a subpost of the 65th regiment of the regular army. The United 
.States naval communication .service has a high-power station at 
Cayey for direct communication with Wa.shington, D C., and with 
Balboa in the Canal Zone. It is the centre of a region where 
tobacco and coffee of superior quality are produced, and has many 
warehouses and factories. 

CAYLEY, ARTHUR (1821-1895), English mathematician, 
was born at Richmond, Surrey, on Aug. 16, 1821. He entered 
Trinity college, Cambridge, as a pensioner, became a scholar in 
May 1840, senior wrangler, first Smiths prizeman and fellow of 
Trinity in 1842 and a major fellow in 1845. In 1846, he entered 
at Lincoln’s Inn, and became a pupil of the conveyancer Mr. 
Christie, While practising law he met J, J. Sylvester, and the 
two spent much time profitably discussing mathematics. He was 
called to the bar in 1849, remained at the bar till he was 
elected to the new Sadlerian chair of pure mathematics at 
Cambridge in 1863, when he married Susan, daughter of Robert 
Moline of Greenwich. He held this chair till his death, on Jan. 
26, 1895. His 800 mathematical papers, published in 13 large 
quarto volumes by the Cambridge University press, treat of nearly 
every subject of pure mathematics, and of theoretical dynamics 
and spherical and physical astronomy. He was as much a geome¬ 
trician as an analyst. Of .special mention are his ten memoirs on 
quantics in which he developed the theory of algebraic invariants 
(1854-78), his creation of the theory of matrices, his researches 
on the theory of groups, his memoir on abstract geometry, the 
geometry of n-dimensional space, a subject which he created, his 
introduction to geometry of the “absolute,” his researches on the 
higher singularities of curves and surfaces, the classification of 
cubic curves, additions to the theories of rational transformation 
and correspondence, the theory of the twenty-seven lines that lie 


on a cubic surface, the theory of elliptic functions, the attraction 
of ellipsoids, and the British a.s.sociation reports. 1857 and i8b2. 
on recent progress in general and special theoretical dynamic.s, and 
on the secular acceleration of the moon’s mean motion. Com¬ 
petent judges have compared him with Leonhard Euler for his 
range, analytical power and introduction of new and fertile theo¬ 
ries. He received nearly every academic di.'^tinction that can be 
conferred upon a man of science. His nature was noble and 
generous, and the universal appreciation of this fact gave him 
great influence in his university. His recreations were the 'Vic¬ 
torian classics, water-colour sketching and architecture. Hi> 
portrait, by Lowes Dickinson, was placed in the hall of Trinity 
college in 1874, and his liust, by Flenry Wiles, in the library 
of the same college in 1S88. 

CAYLUS, ANNE CLAUDE, Comte de, Marquis d'Ester- 
nay, baron de Bransac (1092-1765), French archaeologist and 
man of letters, was born in Pari.s. His mother, the corntesse de 
Caylus (1673-1729), was a cousin of Mme. dc Maintenon, w'ho 
brought her up like her own daughter. She wrote valuable 
memoirs of the court of Louis XIV entitled Souvenirs; these 
were edited by Voltaire (1770) and by many later editors, notably 
by Ch. Asselineau (i860). Caylus was on active service with the 
French army from 1709-14. After the Peace of Ra.stailt he trav¬ 
elled in Italy, Greece, the East, F^igland and Germany. He be¬ 
came an active member of the Academy of Painting and Sculpture 
and of the Academy of Inscriptions. Among his works are Recucil 
d'antiquith i^gyptiennes, elrusques, grecques, romaines et gaul- 
oises (6 vols. 1752-55), Nuinismaia Aurca Imperatorum Roman- 
orutn, and a Memoirc (1755) on the method of encaustic painting 
with wax mentioned by Pliny, which he claimed to have redis¬ 
covered. Caylus was himself an admirable engraver; he also 
caused engravings to be made of Bartoli’s copies from ancient 
pictures. He encouraged young artists, but his patronage was 
somewhat capricious. Diderot expressed this fact in an e[iigram in 
his Salon of 1765: “La mort nous a delivrUs du jilus cruel des ama¬ 
teurs.” The Comte de Caylus had quite another side to his char¬ 
acter. 

He had a thorough acquaintance with the gayest and most 
disreputable sides of Parisian life, and left a number of more 
or less witty stories dealing with it. These were collected (Am¬ 
sterdam, 1787) as his Oeuvres hadines completes. The best of 
them is the Nistoire dc M. Guillaume, cocher (c. 1730). 

CAYMAN (or Caiman), the name applied to the broad¬ 
snouted crocodilians of South America. The i)lack cayman (Mel- 
anosuchus niger) of the Amazon is a large species, reaching 16 
ft. in length. Other smaller species (Caiman .spp.) are extremely 
abundant in tropical America. (See Crocodilia.) (K. P. S.) 

CAYMAN ISLANDS, three low-lying islands in the West 
Indies, Grand Cayman, Little Cayman and Cayman Brae, are 
between 79® 44' and 81® 27' W. and 19® 15' and lo" 45' N., a de¬ 
pendency of Jamaica, which lies 110-156 mi. F>.S.E. Grand Cay¬ 
man, a flat rock-bound island protected by coral reefs, is approxi¬ 
mately 20 mi. long and 8 mi. broad at a. maximum. It has two 
towns, Georgetown and Boddentown. Little Cayman and Cayman 
Brae are both about 60 mi. N.E. of Grand Cayman. While the 
soil is shallow and not infertile, commerce is •dependent almost 
exclusively on the various marine industries. The thatch palm 
Tlirinax argentea is used for the manufacture of thatch ro[)e for 
export to Jamaica, but the main industry is the catching of 
turtles, sharks and sponges. The export of phosphate, coconuts 
and sisal has ceased. Local mahogany is used to build yachts 
and schooners. 

The government is administered by a commissioner, and the 
laws passed by the local legislature are subject to the assent of 
the governor of Jamaica. Pop. (census 1943) 6,670. Land area 
93 sq.mi. 

The islands were discovered by Columbus, who named them 
Tortugas, from the turtles with which the surrounding seas 
abound. They were never occupied by the Spaniards and were 
colonized from Jamaica bv the British. 

CAYUGA AND SENECA CANAL; New York 
State Barge Canal System. 
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CAYUVAVAN, a linguistic stack of South American Indians 
com^>rising but a single tribe. The validity of this stock is doubt¬ 
ful. The Cayuvavas formerly lived in northern Bolivia on and 
west of the Mamore river for some 6om. above its confluence with 
the Gua{X)re, The surviving remnants are now mainly settled at 
the mission of Exaltacion de Santa Cruz. The Indians of this 
group were sedentary agriculturists, and known as the best canoe- 
men of the regitm. They apjKiar to have retained little of their 
old culture and, like many of the tribes of this area, are very little 
known. 

St'c A. D'Orbigny, L’Uomme Americain (Paris, 1839). 

CAZALjfeS, JACQUES ANTOINE MARIE DE (1758- 

1805), Prenth orator and politician, was born at (irenarle in 
Languedoc, of a family of the lower nobility. Before 1789 he 
was a cavalry officer, but in that year was returned as deputy 
to the states general. In the Constituent Assembly he belonged 
to the section of moderate royalists who sought to set up a con¬ 
stitution on the Pmglish model, and his speeches in favour of 
retaining the right of war and [leace in the king’s hands and on 
the organization of the judiciary gained the a[)plause even of 
his opponents. After the in.surrection of Aug. 10, 1792, which 
led to the downfall of royalty, Cazal^s emigrated. He fought in 
the army of the (hnif’ris against revolutionary France, lived in 
Switzerland and in Fmgland, and did not return to France until 
1803. He died on Nov. 24, 1805. His son, Edmond de Cazalcs, 
wrote philosophical and religious studies. 

See L)i',cours de Cnzal^\, ed. t)y Chare (i8ji), with an introduction; 
F. A. Aulard, /-cj Oruteun de la Constiluanle (2nd ed., 1905). 

CAZALIS, HENRI (1840-1909), French poet and man of 
letters, was born at Corineilles-en-Parisis (Seine-ct-Oisc). He 
wrote under the pseudonyms of Jean ('aselli and Jean Labor. Hi.s 
oriental habit.s of thought earned for him the title of the “Hindou 
clu I’arnassc contem[>orain.” 

Hi.s works include; Chants populaires de I’ltulie (1865); Vila tristis, 
Reveries fantastiques, Romances sans ntusique (iHo.s); Le Livre du 
nt^atil (1872); Henry Ref,nauU, sa ide et son oeuvre (1872); L’llluswts 
(1875-93); Afeluncholia (1878); Cantique des (antiques (1885); Les 
{iuatrains d'Al Gnzaii (1896) , William Morris (1897). See P. Uourget 
in Antholottie des poites fr. du XlXf su)cle (1887-88); J. Lemaitre, 
Les Contemporuins (1889); K. Faguet in Revue bleue (Oct. 1893). 

CAZEMBE, the name of an African kingdom which W'as 
situated south of Lake Mweru and north of Lake Bangweulu, be¬ 
tween 9 ’ and 1 E' S. In 1894 ‘1 was divided between Northern 
Rhodesia and Belgian Congo. The Cazeinbe kingdom was named 
after Muata Cazeinbe, the hereditary name of its ruler. It w'as 
founded by the Baluba, who formed a powerful state in the Kasai 
region. Muata \'amvo. the Baluba ruler, desiring to control the 
salt deposits of the Bangweulu, concpiered the area early in the 
17th century. Balulia formed the aristocracy of the conquered 
country, and a Baluba was appointed ruler with the title Muata 
(■'azemlK*. Although autonomous in its political affairs, Cazembe 
remained nominally dependent on the Baluba state until 1875. 
Economically, the country was well developed on account of it.s 
ivory trade monopoly with Arabs and Portuguese on the east 
coast. Also, the copper mines of Katanga, which supplied Cen¬ 
tral and East Africa, were an important source of wealth for the 
country. (Under F'uropean control the Katanga copjier mines de- 
vclo|H’d into large industries which in 1939 .supplied 25^0 of the 
world’s production.) About 1875 Baluba dyna.sty was over¬ 
thrown by Msiri, an east .African adventurer of the. Nyamwezi 
tribe, who, eC)ui|>|>ed w-ith European rifles, conquered Cazembe 
and the adjacent areas. After Msiri’s accidental death while nego¬ 
tiating with a Belgian ('apt. Bodsoii. the kingdom disintegrated 
rapidly. Cazeinbe was first visited in 1796 by Manoel ('aetano 
Pereira, a Portuguese merchant; Dr. Francesco Jos6 Maria de 
Lacercla explored the kingdom in 1831 and David Livingstone in 
1868, I’he last vestige of the kingdom is the vdllagc of Kazembe 
(9° 48' S.. 28" 51' E.) in Northern Rhodesia. 

See Brohez, “F.thnographie Kalangaise,” Bulletin, SoeMti Beige de 
Geographie (iqog); R. F, Burton, The Lands of the Cazembe (1873). 

(H. A. Wf.) 

CAZIN, JEAN CHARLES (1840-1901), French land¬ 
scape-painter. son of a well-known doctor, F. J. Cazin (1788- 
1864), was born at Samcr, Pas-dc-Calais. After studying in 


F'rance, he went to England and was strongly influenced by the 
pre-Raphaeiile movement. His chief earlier pictures have a 
religious interest; such are “The Flight into Egypt” (1877) and 
"Hagar and Ishmael” (1880, Luxembourg). Later, his combina¬ 
tion of luminous landscape with figure-subjects (“Souvenir de 
fete,” 1881; “Journee faitc,” 1888) gave him a wide repute and 
made him the leader of a new school of idealistic subject-painting 
in FTance. His wife, Marie Cazin, who was his pupil, was also a 
well-known artist and sculptor. 

CAZOTTE, JACQUES (1719-1792), French author, was 
born at Dijon. He was educated by the Jesuits, and at 27 ob¬ 
tained a public office at Martinique, returning to Paris in 1760 
with the rank of commis.sioner-generaI. The most famous of his 
works is the Diable amoureux (1772), a tale with a Spanish setting 
in which the hero raises the devil. About 1775 Cazotte embraced 
the views of the Illuminati, declaring himself possessed of the 
power of prophecy. It was upon this fact that La Flarpe based 
his famous jcu d’esprit, in which he represents Ozottc as prophe¬ 
sying the most minute events of the Revolution. On the di.scovery 
of some fantastic letters in Aug. 1792, Cazotte was arrested; and 
though he escaped for a time through the heroism of his daughter 
he was executed on Sept. 25. 

Other works by Cazotte are Les Mille el une fadaises (1742; Eng. 
traas. 1927); and a prose epic Ollivier (1762). The only complete 
edition is the Oeuvres badines el morales, hisloriques el philosophiques 
de Jacques Cazolle (1810-17), though more than one collection ap¬ 
peared during his lifetime. An Edition de luxe of the Diable amoureux 
wa.s edited (1878) by A. J. Pons, and a selection of Cazotte’.s Contes, 
edited (1880) by Octave Uzanne, is included in the scries of Fetits 
Conieurs du XVIlh' sihlc. The best notice of Cazotte is in the 
Illuminis (1852) of Gerard dc Nerval. 

CAZUNGO: sec Angola, 

“C” BATTERY is an electric battery, used in radio circuits. 
It is connected between the cathode or negative electrode and the 
grid of a vacuum tube and supplies a direct voltage to the grid. 

C.C.C. HIGHWAY, known 
as the “Three ("s” highway, ex¬ 
tends from Cleveland on the 
Great Lakes, through Columbus, 
the capital of Ohio, to Cincinnati 
on the Ohio river. It is 260 mi. 
long and passes through the heart 
of the state. Medina, Wooster,, 
Mt. Vernon and Washington 
Court House lie in its path. 

CEANOTHUS, a showy 
genus of North American shrubs 
and woody vines of the buck¬ 
thorn family (Rhamnaceac), 
comprising more than 50 species 
found chiefly in the Pacific coast 
region, 30 of which are native to 
California. The small white or blue flowers are borne in hand¬ 
some dense panicles, or umbels. Several are grown as garden 
plants. Only two species occur east of the Rocky mountains—the 
New Jersey tea (C. americanus), so called because its leaves were 
used as tea during the American Revolution, and C. ovatus. The 
genus attains its maximum development in the foothills and 
mountains of California, often constituting a considerable part of 
the chaparral. Noteworthy representatives are the California lilac 
and the Oregon tea-tree (qq.v.). See M. Van Rensselaer and H. 
E. McMinn, Ceanothus, xii, 1-308, illus. (1942). 

CEARA, a northern maritime State of Brazil, bounded north 
by the Atlantic, east by the Atlantic and the States of Rio Gratide 
do Norte and Paraiba, south by Pernambuco, and west by 
Piaui. and having an area of 57,371 sq. miles. It lies partly 
upon the north-cast slope of the great Brazilian plateau, and 
partly upon the sandy coastal plain. Its surface is a succession of 
great terraces, facing north and north-east, formed by the denuda¬ 
tion of the ancient sandstone plateau which once covered this 
part of the continent; the terraces are seamed by watercourses, 
and their valleys broken by hills and ranges of highlands, usu¬ 
ally described as mountain ranges, but in fact only the remains 
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of the ancient plateau, capped with horizontal strata of sandstone, 
and having a remarkably uniform altitude of 2,000 to 2,400 ft. 
The flat top of such a range is called a chaPada or taboleira, and 
its width in places is from 32 to 56 miles. 

The boundary line with Piaul follows one of these ranges, the 
Serra de Ibiapaba, w’hich unites with another range on the south¬ 
ern boundary of the State, known as the Serra do Araripe. An¬ 
other range, or escarpment, crosses the state from east to w^est, 
but is broken into two principal divisions, each having several 
local names. Those ranges are not continuous, the breaking down 
of the ancient plateau having been irregular and uneven. The 
higher ranges intercept considerable moisture from the south-ea.st 
trade winds, and their flanks and valleys are covered with forest, 
but the plateaus are either thinly w^ooded or open campo. Tlicse 
upland forests are of a scrubby character and are called caatingas. 

The sandy, coastal plain, with a width of 12 to 18 mi., is nearly 
bare of vegetation; behind there is a more elevated region with 
broken surface.s and sandy soil which is amenable to cultivation 
and produces fruit, cotton and most tropical products when con¬ 
ditions are favourable. The rivers of the state are small and, with 
one or two exceptions, become completely dry in the dry season, 
Tlie largest is the Jaguaribe, which flows entirely across the state 
in a northeast direction with an estimated length of 210 to 465 
miles. The year is divided into a rainy and dry season, the rains 
generally beginning in October and lasting until December. The 
soil of the interior is thin and porous and does not retain moisture; 
consequently the long, dry season turns this part of the country 
into a barren waste, relieved only by vegetation along the river 
cour.ses and mountain ranges, and by the hardy, widely distrib¬ 
uted carnauba palm (Copernicra cerifera), which in places forms 
groves of considerable extent. Sometime.s the rains fail altogether, 
and then a drought {shea) ensues, causing famine and pestilence 
throughout the entire region. The most destructive droughts re¬ 
corded arc those of 1711, 1723, 1777-78, 1790, 1825, 1844-45 and 
1877-79, the last-mentioned destroying nearly all the livestock in 
the state, and causing the death through starvation and pestilence 
of nearly half a million people—more than half the population— 
while thousands more were obliged to migrate to other states. 

There are two lines of railway running inland from the coast: 
the Baturite line from Fortaleza to Crato, in the southern part of 
the state; and the Sobral line from Camocim to Crateus, about 
2:0 miles. A branch line which would connect these two roads 
was reported (1942) to be under construction. The railways were 
built by the national gov'crnment after the drought of 1877-79 
to give work to the starving refugees. Great dams are also being 
constructed and extensive irrigation systems laid out. 

Only a very small percentage of the population, which num¬ 
bered 2,101,325 (1940 census) is of Euroi:x;an origin, the very 
large majority being mestizos. There arc few' Negroes. The num¬ 
ber of landed proprietors, professional men, merchants, etc. is 
comparatively small (about one-sixth); the remaining five-sixths 
own no property, pay no taxes, and derive no benefits from the 
social and political institutions about them beyond the protection 
of the proprietors upon whose estates they live, the nominal pro¬ 
tection of the state, and an occasional day’s wage. Education is 
confined almost exclusively to the upper classes. 

The state of Ceara has formed a bishopric of tlie Roman Catho¬ 
lic Church since 7853, the bishop having his residence at For¬ 
taleza, The state is represented in the national congress by three 
senators and ten deputies. The capital, Fortaleza, sometimes called 
Ceara, is the principal commercial centre and shipping port. Its 
population was 142,453 and that of the municipio was 182,241 in 
1940. The principal towns are Aracatf, Baturit^, Acarau, Crato, 
Maranguape and Sobral. 

The territory of Ceara included three of the capitanias origi¬ 
nally granted by the Portuguese crown in 1534. The first attempts 
to settle the territory failed, and the earliest Portuguese settle¬ 
ment was made near the mouth of the Rio Camocim in 1604. The 
French were already established on the coast, with their head¬ 
quarters at Saint Louis, now Maranhao. Ceard was occupied by 
the Dutch from 1637-54, and became a dependency of Pernam¬ 
buco in 1680; this relationship lasted until 1799, when the capi- 


tania of Ceard was made independent. The capHania became a 
province in 1822 under Dom Pedro I. A revolution foUownd in 
1824, the president of the province was deposed 15 days after his 
arrival, and a republic was proclaimed. Internal dissensions broke 
out, the new president W'as assassinated, and after a brief reign 
of terror the province resumed its allegiance to the empire. Ceard 
was one of the first provinces of Brazil to abolish slavery. 

Bibliography.— Rodolpho Theophilo, Hist aria da Secca do 
Ceard, 1877 a 18S0 (Fortaleza, 1883); Profc.ssor and Mrs. Louu Agassiz, 
A Journey in Brazil (Boston, 1869); George Gardiner, Travels in the 
Interior of Brazil (1846); C. F. Hartt, Geology and Physical Geog¬ 
raphy of Brazil (Boston, 1870); and H. H. Smith, Brazil: the Amazon 
and the Coast (1879), Pierre Denis, Brazil (New York and London, 
1911); 1 . W. McConnell, “Irrigation in Brazil,” Bull. Pan-Am. Union, 
vol. llii (1924), pp, 688-706; R. C, Mossman, “The Climate of Sao 
Paulo and Ccari,” Quart. Jour., Roy. Met. Soc., vol. xlv, pp. 53-63, 
69-79; F- W. Friese, “The Drought Region of Northeastern Brazil,” 
Geogr. Rev., vol. xxviii (1938), pp. 363-78. 

CEAWLIN (d. 593), king of the West Saxons, included, in 
the Anglo-Saxon Chronicle, among the “Bretwaldas” or specially 
pow'crful kings, succeedotl his father Cynric in 560. He took Sil- 
chestcr, and moving eastwards Ceawlin and hi.s brother Cutha 
defeated the forces of Acthelberht, king of Kent, at the battle of 
Wibbandun in 5 08 . In 577 he led the West Saxons from Win¬ 
chester towards the Severn valley; gained a victory over three 
British kings, Conmail, Condidan and Farinmail, at Deorham, and 
added the district round Gloucester, Bath and Cirencester to his 
kingdom, thus isolating the Britons of Cornw'all from those of 
Wales. A further advance was begun in 583. Uriconium. a town 
near the Wrekin, and Pengwyrn, the modern Shrewsbury, were 
destroyed, but Ceawlin was defeated by the Britons at Fethanleag 
or Faddiley, near Nantwich, and his progress was effectually 
checked. Internal strife among the West Saxons followed. In 
591 Ceawlin lost the western part of his kingdom; in 592 he was 
defeated by his nephew, Ceolric, at Wanborough, driven from 
Wessex, and was killed in 593. 

Sec Two of the Saxon Chronicles, cd. by C. Plummer (Oxford, 
1892); E. Guest, Origines Celticae vol. ii (1883). 

CEBES, the name of two Greek philosophers, (i) Cebes of 
Cyzicus, mentioned in Athenaeus (iv, 156 d), seems to have been 
a Stoic, who lived during the reign of Marcus Aurelius. Some 
would attribute to him the Tahula Cebetis {see below), but 
as that work was well known in the time of Lucian, it is probably 
to be placed earlier. (2) Cedes of Thebf.s, a disciple of Socrates 
and Philolaus. He is one of the speakers in the Phaedo of Plato, 
in which he is represented a.s an earnest seeker after virtue and 
truth, keen in argument and cautious in decision. Three dialogues, 
the 'E/ 366 /X 77 , the d^pimxo^ and the Iliua( or Tahula, arc ascribed 
to him by Suidas and Diogenes Laertius. The two former arc lost, 
and most scholars deny the authenticity of the Tabula on the 
ground of material and verbal anachronisms. They attribute it 
either to Cebes of Cyzicus (above) or to an anonymous author, 
of the ist century a.d., who assumed the character of Cebes of 
Thebes. In the form of an interpretation of an allegorical picture 
in the temple of Cronus at Athens or Thebes, it develops the 
Platonic theory of pre-existence, and shows that true education 
consists in the formation of character. 

The Tabula has been translated both into’ European languages 
and into Arabic (the latter published with the Greek text and 
Lat. trans. by Salma.siu.s in 1640); Eng. trans. by H. E. Scebohm 
(Chipping Camden, 1906). It is usually printed together with Epic¬ 
tetus. Separate eds. by S. S. Jerram (with intro, and notes, 1878), 
C. Prachter (1893), and many others. See Zeller’s History of Greek 
Philosophy' F. Klopfcr, De Cebetis Tabula (1818-22); C. Pr^hter, 
Cebetis Tabula quanam aetate conscripta esse videaiur (1885); R. T. 
Clark, Characters of Theophrastus, etc. (1909). 

CEBU (Bisayan Sugbu), the second of the 12 chartered Phil¬ 
ippine cities in rank of population [146,817 in 1939 (more than 
double that of 1918—65,502) of whom 72,979 were males and 
429 whites] is in the island province of Cebu, of which it is the 
capital and is on the east coast. 

Cebu is one of the most historic points in the Philippines. A 
native village had long existed on the site of the pre.sent city 
when Magellan, commander of the first world encircling expedi¬ 
tion, landed there on April 7, 1521. Opposite the site lies 
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Mactan Island (whose northwest shore forms the harbour’s 
outer rim; where he met the native chief, Sicatuan, where each 
sealed a tnice compact with his own blood and where, despite the 
compact, the great navigator lost his life. The image of Santo Nino 
(the Holy Child),now housed in theAugustinian church, is siiid to date 
from that fK'riod. The next distinguished foreign visitor was Miguel 
L6pez de Legazpi, who arrived with some Augustinian friars, including 
Urdaneta, in i.shs; and for the ensuing six years Cebu w-as the capital 
of whatever portion of the Philippines the Spaniards ruled. That dis¬ 
tinction ceased with Legazpi’s removal to what is now Manila; but 
Cebu ha.s continued to be an important centre for the Bisayas, rivalled 
by Iloilo alone, which the former has now' far outstripped. Toward the 
end of the iHth century the Roman Catholic cathedral was completed. 
Cebuanos took a prcmiinent part in the insurrections against both 
Spain and the United States; but Cebu has profited immensely by the 
American occupation anrl its wide streets, motor roarls, modern build¬ 
ings and public school system are but a few of the results. 

Cebu was ojien to foreign trade in i86j. It had long been a jiort 
of entry and its harbour is amply [irotectcd from the typhoons 
and baguios to which the region is subject. The city is also the 
principal one on the railway w'hich skirts the province’s eastern 
coast. An extensive maritimi; trade is rarriefl on with Manila and 
Leyte, Bohol and the Negros provinces, Mindanao and elsewhere. The 
chief exports are abad'i (Manila hemp), tobacco, sugar and copra. 
Manufactures of pottery, fabrics, sugar sack.s and salt are carried on. 

Cebu i.s a Roman Catholic Kjjiscoiial sec and 137.5.'^'; of its ad¬ 
herents were reported from there in 1939. The bishop’s palace, 
though sniidl, is noted for its interior decorations. There were also 
reported from Cebu 2,1)71 members of the Independent Filipino 
Church, 2,139 I’rotestants. 1,292 Buddhists and several thousand of 
other, or no religious affiliation. Cebuano, the local Bisayan, is 
the vernacular 'I’here is a provintial high school together with 
grade and parochial schools, a branch of the Philippine library and a 
meteorological .station. 

CECCO D’ASCOLI (i 2';7-t3.’7), tlu! poTiular name of 
Fkan('ks( 3) Df.c.i.f Staiui.i, a famous Italian encyclopaedist and 
poet—Cecco being the diminutixe of Framesco, and Ascoli, in 
the marshes of Aiuotia, the place of his birth. In J3.1: he was 
rnadt? jirofessor of astrology at Bologna university, but. having 
written a commentary on the sphere of John de Sacrobosco 
(pull. Venice, 151S), in which he [irofiounded daring theories (<»n- 
cerning the agency of demons, he got into dift'iculties xvilh the 
clerical party, lie betook himself to Florence, where his attack on 
the Commedia of Dante, and the* Canzone d' Arnore of Guido 
(aivalcanti .sealed his fate. He was burned at Florence in 13-’7. 

His Acerha (from acervus), an encx'clopaedic {)oem (be.st ed. 
Venice, 1510), consists of four books in ie.sla rtma, treating in 
order of astronomy and nicMeorology, of stellar influences, of 
physiognomy, of the vices and virtues of mineral.s, of the love 
of animals, of moral, physical and theological prohlems. 

Srr ( 1 . ('a.sfc’lli. La Vita r Ir Opere. di C. d'Ascoli (Bologna, 1892), 
and C. Lozzi, C. d’Ascoli (1904). 

CECIL, the name of a famous F'nglish family. This house, 
whose two branches hold each a marciuessatc, had a great states¬ 
man and administrator to establish and enrich it. The first Lord 
Burghley’s many in(]uirie.s concerning (he origin of his family 
created for it more than one splendid and improbable genealogy, 
although his grandfather is the first ascertained ancestor. In the 
latter half of the i sih century a family of yeomen or small gentry 
with the surname of Seyceld. whose dc'seendants were accepted by 
Lord Burghley as his kin.smen, lived on their lands at Allt yr 
Ynys in Walterslone, a Hercford.shire parish on the Welsh 
marche.s. Of the will of Richard aj) Philip Seyceld of Allt yr 
^'nys. made in 150S, one David ap Richard Seyceld, apparently 
his younger son, was overseer. This David seems identical with 
David ('yssell, Scis.scld or Cecill, a yeoman admitlecJ in 1404 to 
the freedom of Stamford in Lincolnshire. At Stamford he pros¬ 
pered, being three times mayor and three times member of parlia¬ 
ment for the borough, and he served as sheriff of Northampton¬ 
shire in 153J-33. Remaining in the service of Henry VIIL he 
was advanced to he yeoman of the chamber and sergeant-at-anns, 
being rewarded with several jirofitahle h'ascs and oftices. By his 
first marriage David Cecil left at his death in 1536 a son and 
heir. Rii hard C'ecil, who enjoyed a place at court as yeoman of 
the king’s wardrobe under Henry VHI. and Edward VL A gentle¬ 
man of the privy chamber and sometime sheriff of Rutland. Rich¬ 
ard Cecil had his share at the distribution of abbey lands, St. 


Michael’s priory in Stamford being among the grants made to 
him. William Cecil, only son of Richard, was born, by his own 
account, in 1520, at Bourne in Lincolnshire. He advanced him¬ 
self first in the service of the protector Somerset, after whose fall, 
his great abilities being neces.sary to the council, he was made a 
secretary of .state and sworn of the privy council. In 1571 he was 
created Lord Burghley, and from 1572, when he was given the 
Garter, he w’as lord high treasurer and principal minister to Queen 
Elizabeth. By his first wife, Mary Cheke, sister of the scholar Sir 
John Cheke, tutor to Edward VL, he was father to Thomas, first 
earl of Exeter. By a second wife, Mildred Cooke, the most learnci/ 
lady of her time, he had an only .surviving son, Robert Cecil, 
ancestor of the house of Sali.shury. 

Created carl of Exeter by James L, the second Lord Burghley 
was more soklier than statesman, and from his death to the pres¬ 
ent day the elder line of the Cecils has taken small part in public 
affairs. William Cecil, 2nd earl of Exeter, took as his first wife 
(he Lady Roos, daughter and heir of the 3rd earl of Rutland of 
the Manners family. The son of this marriage inherited the barony 
of Roos as heir general, and died as a Roman Catholic at Naples 
in 1618 leaving no issue. A third son of the ist earl w’as Edward 
Cecil, a somewhat incomiietent military commander, created in 
1025 Lord Cecil of Putney and Vi.scount Wimbledon, titles that 
died with him in 1638, although he was thrice married. In 1801 
a marcjucssatc was given to the )oth earl of Elxeter, the story of 
whose marriage with Sarah Hoggins, daughter of a Shropshire 
husbandman, has been refined by Tennyson into the romance of 
“The Lord of Burleigh.” This elder line is still seated at Burghley, 
the great mansion built by their ancestor, the first lord. 

The younger or Hatfield line was founded by Roliert Cecil, the 
only surviving son of the great Burghley's second marriage. As a 
secretary of State he followed in his father’s steps, and on the 
death of FBizabeth he may be said to have secured the. acci’ssion 
of King James, who created him Lord Cecil of Esseiulinc (1603), 
Viscount Cranbornt* (i(»04), and carl of Salisbury (1605). Forced 
by the king to exchange his house of Theobalds for Hatfield, he 
died in i()i2, worn out with incessant labour, before he could in¬ 
habit the house which he built ui)on his new Hertfordshire estate. 
Of Burghk'y and his son Salisbury, “great ministers of state indhe 
eyes of Christendom,” Clarendon writes that “their wisdom and 
virtues died with them.” The 2nd earl of Salisbury, “a man of 
no w'ords, except in hunting and hawking,” was at first remarked 
for his obscciuiousncss to the court party, but taking no part in 
the Civil War came at last to sit in the Protector’s parliament. 
.After the Restoration, Pepys saw him, old and discredited, at 
Hatfield, and notes him as “my simple Lord Salisbury.” The 7th 
earl was created mar(|uess of Salisbury in 1780. 

Hatfield House, a great Jacobean mansion which has suffered 
much from restoration and rebuilding, contains in its library the 
famous scries of state papers which passed through the hands of 
Burghley and his son Salisbury, invaluable sources for the history 
of their period. ((J. B.) 

(Srr also, Exeter, Earl, Marquess and Duke of; mem¬ 
bers of the Cecil family separately mentioned arc: Burghley, 
William Cecil; Salisbury, Robert, 3RD M.arqt'ess of; Salis¬ 
bury. Robert Cecil, i.st Earl of; Cecil, Lord Hugh; Cecil of 
CiiEi.wooD, 1ST Viscount). 

CECIL, LORD HUGH RICHARD HEATHCOTE 

(1869- ), English politician, youngest son of the 3rd Mar¬ 

quess of Salisbury, the prime minister, was born on Oct. 14, 1S69, 
and was educated at Eton and University college, Oxford, where 
he obtained a first class in modern history in 1891, and was elected 
a fellow of Hertford college. He became one of his father’s secre¬ 
taries. He sat in the House of Commons as a Unionist for Green¬ 
wich (1S95-1906), and for Oxford university from 1910 onward. 
He took a keen interest in church matters and was remarkable 
in debate for his oratorical powers and the loftiness of his ideals. 
In the stormy debates on the Balfour Education bill of 1902 he 
maintained that the only possible basis of general agreement was 
that every child should be brought up in the belief of its parents. 
He and Winston Churchill gathered round them, in the early 
year.s of the 20th century, a small group of young and able Con- 
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scrvative members, whose independent proceedings attracted some 
attention. He took a decided part in resisting tariff reform, and 
had no seat in the House between 1906 and 1910. He threw 
himself immediately and with passion into the struggle over the 
proposed curtailment of the powers of the House of Lords, and 
was active in resistance to the Parliament bill. 

During the World War he joined the Flying Corps; he also 
served as a member of the commission that enquired into the 
Mesopotamia expedition. After the war he took a less active part 
in politics, but generally found himself in agreement with his 
brother, Lord Robett (later Lord Cecil of Chelwood), in adopting 
a more independent attitude toward the Coalition Government. 
With him, too. he supported the Enabling bill, and he became a 
prominent member of the Church Assembly set up in accordance 
with its provisions. In the conflict which arose over the Prayer 
Book Measure in rgaS he gave energetic support to the new 
proposals, both inside and out of the House of Commons. In 1936 
he was appointed Provost of Eton, and his resignation of his 
pariiamentary .seat followed in consequence. 

CECIL OF CHELWOOD, EDGAR ALGERNON 
ROBERT CECIL, 1ST Viscount (1864- ), British states¬ 

man, known before his elevation to the peerage as Lord Robert 
Cecil, third son of the third Marquess of Salisbury, was born on 
Sept. 14, 1864. He was educated at Eton and University college, 
Oxford, and was a prominent speaker at the Oxford Union. Lord 
Robert acted as one of his father's private secretaries from i8v86 
to 1888. He was called to the bar at the Inner Temple in 1887, and 
appeared in many iniportant cases. He took silk in 1900. 

In 1906 he entered parliament as Conservative member for 
East Marylebone, and he was one of the principal critics of Bir- 
rell’s abortive education bill of that year. On many questions he 
took a heterodox position from the party point of view. In par¬ 
ticular he dissociated himself from the tariff reform policy of 
Chamberlain, and thereby with Parliament from 1910 to 1911, 
when he was returned at a by-election for the Hitchin division of 
Herts, retaining this scat until his elevation to the peerage in 
19:3. He immediately resumed his old place as a powerful, though 
independent critic of Liberal policy, especially of the disestablish¬ 
ment of the church in Wales. He was one of the best friends of 
the women suffragists, and expres.sed the strongest disapprobation 
of the violent measures taken against them, though he did not 
palliate the offences against law and order of the extreme militants. 
Ultimately, after women had been granted the suffrage, he had the 
satisfaction of carrying a resolution “to amend the law with re¬ 
spect to the capacity of women to sit in Parliament” (Oct. 21, 
1918). 

Lord Robert was in office throughout the W'orld War from the 
time that the Unionists associated themselves with the Govern¬ 
ment in May 1915 till the Armistice. As under-secretary for for¬ 
eign affairs, then as minister of blockade and lastly as assistant 
secretary of State for foreign affairs, he was mainly concerned 
with the vital question of blockade. Lord Robert resigned at the 
general election of 1918 on the ground that he could not support 
the decision of the coalition Ministry to treat Welsh disestablish¬ 
ment as a /ait accompli. Though no longer a minister of the 
crown, he nevertheless went over to Paris in 19ig, where he served 
as chairman of the Supreme Economic Council, and played one of 
the principal parts, together with President Wilson and Gen. 
Smuts, in drafting the Covenant. After the peace he advocated 
increasingly full co-operation in the work of the League of Na¬ 
tions. In 1920 he attended the first Assembly of the League in 
Geneva as a representative of South Africa. In Parliament he 
steadily drifted into opposition to the coalition Ministry, and, 
though he did not form part of Bonar Law’s Unionist Ministry 
in 1922, he joined Baldwin’s first cabinet in May 1923 as Lord 
Privy Seal. He was raised to the peerage in Dec. 1923. He re¬ 
turned to office in Baldwin’s second cabinet, in Nov. 1924, as chan¬ 
cellor of the duchy of Lancaster, and on several occasions acted 
as deputy for the foreign secretary'. Sir Austen Chamberlain, on 
the Council of the League of Nations. As the principal British 
representative on the Disarmament Commission at Geneva in 


1926-27 he found that his instructions necessitated a policy not in 
complete accordance with his convictions, and in 1927 he re.signed 
his place in the Baldwin administration. President (since 1919) 
of the League of Nations Union. Lord Cecil remained, in face of 
the effects upon European and world affairs of Germ.in and Italian 
policy, uncompromisingly loyal to the League covenant. In 1937 
he was aw’arded the Nobel peace prize. 

CECILIA, SAINT (d. c. 176), patron saint of music and of 
the blind, is commemorated on Nov. 22. She was supposed to 
have been a noble Roman who with her husband and converts 
suffered martyrdom (c. 230), under the emperor Alexander Sever- 
us, but the researches of de Rossi (Roma Sottcranca ii. 147) 
confirm the statement of Fortunatus, bishop of Poitiers (d. 600), 
that she perished in Sicily under Marcus Aurelius (c. 176). The 
4lh century church at Rome in her honour was rebuilt by Pope 
Paschal I. (c. 820) and again in 1599. Cecilia, who.se musical 
fame rests on a passing notice in her legend that she praised God 
by instrumental and vocal music, has inspired many a master¬ 
piece in art, including (he Raphael at Bologna, the Rul)ens in 
Berlin, the Domcnichino in Paris, and in literature she is com¬ 
memorated by Chaucer’s “Seconde Nonnes Tale’’ and by Dryden’s 
famous ode, set to music by Handel in 1736 and later by Sir 
Hubert Parry (1889). 

Another St. Cecilia, who suffered in Africa in the persecution 
of Diocletian (303-304), is commemorated on Feb. 11. 

U. Chevalier, Repertoire des sources historiques (iqos), i. 826 f. 

CECROPIA, in botany, a genus of trees (family Moraceae), 
native of tropical America. They are of rapid growth, affording 
a light wood used for making floats. C. pcltata is the trumpet 
tree, .so-called from the u.se of its hollow stems by the Uaupe In¬ 
dians as a musical in.strumcnt. It is a tree reaching about soft, 
in height with a large spreading head, and deeply lobed leaves 12in. 
or more in diameter. The hollows of the stems and branches are 
inhabited by ants, which it has been claimed in return for the 
shelter thus afforded, and food in the form of succulent growths 
on the ba.se of the leaf-stalks, repel the attacks of leaf-cutting ants 
which would otherwise strip the tree of its leaves. This is an 
instance of “myrrnecophily,” *.<?., a living together for mutual 
benefit of the ants and the plant. 

CECROPS, traditionally the fir.st king of Attica (Pausanias 
ix. 33). He was said to have divided the inhabitants into 12 
communities, to have instituted the laws of marriage and property 
and a new form of wor.ship. The introduction of bloodless sacri¬ 
fice, the burial of the dead and the invention of writing were 
al.so attributed to him. He is said to have acted as umpire during 
the dispute of Poseidon and Athena for the possession of Attica. 
As one of the autochthones (q.v.) of Attica, Cecrops is represented 
as human in the upper part of his body, while the lower part is 
shaped like a dragon. Miss J. E. Harrison (in Classical Review, 
Jan. 1895) endeayours to show that Cecroi)s is the husband of 
Athena, identical with the snake-like Zeus Soter or Sosipolis, and 
the father of Erechtheus-Erichthonius. 

CEDAR, a name applied to several coniferous trees (.vrr 
Gymnosperms), and a few broad-leaved species. 

Cedrus libani, the far-famed Cedar of Lebanon, is a tree which 
because of its beauty and stateliness has always' been a favourite 
with poets and painters. It is frequently mentioned in the Scrip¬ 
tures as a symbol of power, prosperity and longevity. It grows 
to a height of from 50 to 80 ft. and at an elevation of about 
6,000 ft. above sea-level. The bole of young trees is .'straight and 
upright and one or two leading branches usually rise above the 
rest. As the tree increases in size, however, the upper branches 
become mingled together to form a clump-headed crown. Nu¬ 
merous lateral ramifying branches spread, tier upon tier, in a 
horizontal direction from the main trunk and cover a compass of 
ground the diameter of which is often greater than the height of 
the tree. The branchlets of the cedar assume the same orienta¬ 
tion as the branches, and the foliage is very den.se. The tree is 
evergreen; new leaves are developed every spring, but their fall 
is gradual. In shai)e the leaves are straight, tapering, cylindrical 
and pointed, about i in. long, dark green and borne in spirall>' 
arranged tufts of about 30. The male and female flowers grow on 
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the sam£ tree but on separate branches. The cones, borne on the 
upper side of the branches, are flattened at the ends and are 4 to 
5 in, in length and 2 in. wide; they require two years to mature 
and while growing exude much resin. The scales are closely 
pressed to one another, reddish in colour, and at maturity fall 
away from the central axis. The seeds are provided with a long 
membranous wing. The root system is large and ramifying. This 
cedar, which flourishes best on sandy, loamy soils, appears in 
great numbers on Mt. Lebanon, chiefly on the western slopes, 
where it u.sually occurs in grove.s, some of which contain several 
thousand trees. There are also large forests on the higher slopes 
of the Taurus and Anti-Taurus mountains. The wood is fragrant, 
though not so strongly scented as that of the juniper or red 
cedar of America. It is generally reddish-brown, light and of a 
coarse grain and spongy texture, easy to work, but liable to shrink 
and warj). 

Mountain-grown wood is harder, stronger, more durable and 
exhibits greater dimensional stability. 

The Cedar of Lebanon is cultivated in Europe for ornament 
only. It thrives well in parks and gardens, but the young plants 
arc unable to withstand great variations of temperature. The term 
/irfis (cedar) of Scripture does not apply strictly to one kind of 
plant: the “cedars" for masts, mentioned in Ezek, xxvii. 5, must 
have been jiine trees. Drawers of cedar or chips of the wood arc 
now employed to protect furs and woollen stuffs from injury by 
moths. Cedar wood, however, is said to be injurious to natural 
history objects and to instruments placed in cabinets made of it. 
becau.se the resinous matter in the wood acts as a corrosive. 

The genus Crdrus contains two other clo.sely allied .species, 
namely, C. dvodara, the deodar, or “god tree" of the Himalayas, 
and C. atlantira, the Allas cedar of the Atlas range in north 
Africa. 

The deodar forms forests on the mountains of Afghanis¬ 
tan, north lialuchistan and tlie northwest Himalayas at eleva¬ 
tions of from 5,500 to Tj.ooo ft.; it may develop a dear bole j 
of from 60 to 70 ft. under the crown. The wood is close-grained, ' 
long-fibred, scented and highly re.sinous and resists the action of ' 
water. The foliage is of a paler green, the leaves arc slenderer 
and longer and (he twigs are thinner than tho.se of C. libani. The 
tree is employed for a variety of useful purposes, especially in 
building. It is cultivated in England and in California as an orna¬ 
mental plant. 

C. allanlica has shorter and denser leaves than C. libani; \ 
the leaves are glaucous, sometimes of a silvery whiteness, and | 
the cones smaller than in the other two forms. Growth is | 
somewhat more rapid than that of the ordinary cedar, but the 1 
tree produces a similar timber. It is found at altitudes of from 
4,000 to 6,000 ft. 

The name cedar is aiiplied to species of several other genera of 
conifers, imluding Junipcrus, Thuja, IJhncedrus, Chaniaecyparts 
and Cupre.ssus. Libpcfdrus dccurrcns, of western North America, 
is known in the United Stales as inccase cedar. Chamaecyparts 
lawsoniana is (he Port Orford wliitc cedar, a native of Oregon and 
California. The Bermuda cedar (Junipcrus bvrmudiatta) and the 
eastern red <edar (/. viri^iniana) arc used in joinery and in the 
manufacture of pencils. Another species, the Atlantic white cedar 
(Chamaecyparis thyoidcs), i.s found in swamps along the south- 
ern coastal plains. The Si^anish cedar is Junipcrus thurijera, a 
native of the western Mediterranean region. Another species. /. | 
oxycedrus, common in the Mediterranean region, forms a shrub j 
or low tree with spreading branches and short, stiff, prickly | 
leaves. A sjxjcies of cypress, Cupressus lusitanka, naturalized in 
the neighbourhood of Cintra, is known as the Cedar of Goa. The 
genus Widdrin^tonia of tropical and South Africa is also known 
locally as cedar. The Japanese cedar (Cryptomcria japonica) is 
more closely related to the bald cypress. The family Meliaceae | 
(which is entirely distinct from the conifers) includes, along 
with the. mahoganies and other valuable timber trees, the Jamaica 
and the Australian red cedars, Cedrcla odorata and C. toona, re¬ 
spectively. (E. S. Hr.) 

CEDAR-BIRD or CEDAR WAXWING: see Wax- 

WINO. 


CEDAR CITY, a city of Iron county, Utah, in the south¬ 
western part of the state, at an elevation of s,8oo ft.; on federal 
highway 91, and the terminus of a branch line of the Union 
Pacific railway, constructed in 1923. The population was 4,695 in 
1940 by the federal census. It is the largest city within a 
radius of 200 mi.; is surrounded by vast expanses of grazing coun¬ 
try and potential agricultural land, with some 50.oooac. in irri¬ 
gated farms, and by great deposits of iron, coal and gypsum; and 
is the gateway to the Zion National park, Bryce canyon, the north 
rim of the Grand canyon, Kaibab forest and Cedar Breaks. A 
Branch of the State agricultural college is situated here. In 1849 
an exploring party sent out by Brigham Young discovered the beds 
of iron ore which gave the county its name. A volunteer com¬ 
pany established a colony at Parowan, the county seat, in 1851. 
Cedar City was .settled in 1851, and became the centre of the 
iron industry of that period, sending 12,500 lb. of pig-iron to Salt 
Lake City in the next eight years, besides manufacturing many 
articles of iron. With the development of rail transportation from 
the east the industr>' languished. In 1923 mining was begun on a 
large scale around Iron Springs, lom. W. of Cedar City, and the 
present production (by stripjnng methods) is about 250,000 tons 
a vear, averaging 55% in iron content. 

CEDAR CREEK, a small branch of the North Fork of the 
Shenandoah river, Virginia (U S.A.). It is known in American 
history as the scene of a memorable battle, which took place on 
Oct. 19, 1864, between the Union army under Gen. Sheridan and 
the Confederates under Gen. Early. (See Shenandoah Valley; 
Campaij^ns .) 

CEDAR FALLS, a city of Black Hawk county, Iowa, U.S.A., 
on (he Cedar river, 100 mi. W. of Dubuque. It is on federal high¬ 
ways 20 and 218, and is served by the Rock Island, the Illinois 
Central, the Chicago Great Western and the Waterloo, Cedar 
Falls and Northern railways. The population in 1940 (federal 
census) was 9,34(). More than 50 creameries arc within a radius 
of 30 mi. The city is adjacent to the Cedar Falls-Waterloo state 
parkway. It utilizes its water power for sundry manufactures. 
It is the scat of the State Teachers college (established in 1876 
ns a normal school), which has a resident enrolment of over 
2,000. 

Settlement began there in 1847. The town was laid out in 1851, 
and chartered as a citv in 1865. 

CEDAR RAPIDS, a city of Linn county, Iowa, U.S.A., on 
the Cedar river, in the east-central part of the State. It is on Fed¬ 
eral highways 30, 218 and 151; and is served by the Chicago, Mil¬ 
waukee, St. Paul and Pacific, the Chicago and North Western, the 
Rock Island, the Illinois Central, the Cedar Rapids and Iowa City 
and the Waterloo, Cedar Falls and Northern railways. The popula¬ 
tion was 25,656 in 1900: 45,566 in 1920 (5.863 foreign-born W'hlte, 
(»f whom 2,833 were from Czechoslovakia); 56,097 in 1930 (4,974 
foreign-born white of whom 2,458 were from Czechoslovakia); 
and 62,120. federal census in 1940. The rapids in the river sup¬ 
ply abundant water power, and the city ranks second in the state 
as a manufacturing centre, with an aggregate factory output 
valued at $02,000,000. The leading products arc cereals, corn 
prcxlucts, meat p.acking, road building and mining machinery, farm 
h.ardware, ice cream machinery, radio transmitters, poultr\' and 
stock food and milling. There is “Quaker Oats,” the largest 
.single unit cereal mill in the world. The city has an extensive 
jobbing business in all staple lines, and is the distributing centre 
for a rich agricultural district. Bank depo.sits in 1940 amounted to 
$49,877,112.50. 

The city has an air of substantial prosperity. Its principal 
streets are 80-100 ft. wide, well paved and shad^. The assessed 
valuation of property in 1940 was $57,000,000. There are six fine 
parks, in one of which (Hawkeye Downs), an annual rodeo show 
is held. One Bohemian periodical and one Swedish, with a sub¬ 
stantial circulation, are published there. Coe college, a co-educa- 
tional Presbyterian institution, which grew out of the Cedar 
Rapids Collegiate Institute (1851), was chartered under its pres¬ 
ent name and opened in 1881. It has an enrolment of 800. 

Cedar Ra^nds was settled in 1838; incorporated in 1856; and 
adopted a commission form of government in 1908. 
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CEDAHTOWN, a city of Georgia. U.S.A., 62 mi. west-north¬ 
west of Atlanta, served by the Central of Georgia and the Seaboard 
Air Line railways; the county seat of Polk county. The popu¬ 
lation in 1920 was 4,053 (22% Negroes'), and had increased to 
9,025 in 1940 by the federal census. There are important min¬ 
eral deposits in the vicinity, especially of iron, manganese, mar¬ 
ble and slate. Hydro-electric power is available and the town 
has railroad shops, cotton mills, a tire and rubber factory and 
various other manufacturing industries. It was incorporated as a 
city in 1898. 

C^DULAl, the Spanish form of the English word schedule, 
of which “cedule” is an obsolete variant; in modem financial 
usage it refers more .specifically to certain securities issued by the 
.South American Governments. 

CEFALU (anc. Cephalocdium), a seaport and episcopal see 
of the province of Palermo, Sicily, 42 mi. E. of Palermo by rail. 
Pop. (1936) 9,654 (town), 10,730 (commune). The ancient 
town is named from the headland (Or. Ke<i)a\r}, head) upon which 
it stood (1,233 ) I its fortifications extended to the shore, on the 

side where the modern town now is, in the form of two long walls 
protecting the port. There are remains of a wall of massive 
rectangular blocks of stone at the modern Porta Garibaldi on the 
south. It does not appear in history before 396 B.C., and seems 
to have owed its importance mainly to its naturally strong posi¬ 
tion. A small ancient building in good polygonal work (a style 
of construction very rare in Sicily), consists of a p.i.ssage on each 
side of which a chamber opens. The doorways are of finely-cut 
stone, and of Greek type. On the summit of the promontory are 
extensive remains of a Saracenic castle. The new town was 
founded at the foot of the mountain, by the shore, by Roger II. 
in 1131, and the cathedral was begun in the same year. The ex¬ 
terior is well preserved, and is largely decorated with interlacing 
pointed arches; the windows also are pointed. On each side of 
the facade is a massive tower of four storeys. The round-headed 
Norman portal is worthy of note. The interior was restored in 
1559, though the pointed arches of the nave, borne by ancient 
granite columns, are still vi.sible: and the only mosaics preserved 
are those of the apse and the last bay of the choir: they are re¬ 
markably fine specimens of the art of the period (1148) and were 
carefully restored in 1859-62, Fine cloisters, coeval with the 
cathedral, adjoin it. 

CEHEGIN, a town of south-eastern Spain, in the province of 
Murcia, on the right bank of the river Arcos, a small tributary of 
the Segura. Pop. (1940) 7,724 (mun. 17,316). Cchegin is the 
market for local wine, olive oil and hemp, and for marble and a 
little iron from the neighbouring hills. Some of the older houses, 
the parish church and the convent of San Francisco, which con¬ 
tains still legible Roman inscriptions, are built of stone from the 
ruins of Begastri, a Roman colony which stood on an adjacent 
hill. The name Cehegin is sometimes associated with that of the 
Zenaga, Senhaja or Senajeh, a North African tribe which invaded 
Spain in the nth century. 

CEILING, the overhead surface or surfaces covering a room; 
the under side of a floor or a roof; often used as a surface built 
to hide the floor and roof construction; the term is also em¬ 
ployed, technically, for any finished boarding or sheathing, and 
especially for a type of narrow, thin board, tongued and grooved, 
with a moulding on the edge. Ceilings, in the larger sense of the 
word, have been favourite places for decoration from the earli¬ 
est times, by painting the flat surface, as in the case of Egyptian 
tombs; by emphasizing the structural members of roof or floor, 
as in the beamed ceilings of the period of Francis I. in France, or 
the ceilings of Italian mediaeval churches; e.g., S. Miniato at 
Florence; by treating it as a field for an over-all pattern of relief; 
e.g., the earlier rooms of Hampton Court palace near London. 

Of Greek ceilings little is known, exedpt for some of marble, 
over temple porticos, decorated with small, sunk panels or coffers, 
with moulded edges, and the field further decorated in poly¬ 
chrome. Roman ceilings were rich with relief and painting as 
it evidenced by the vault soffits of Pompeian baths. Italian Renais- 
ta&ce architects found in similar examples inspiration for much 


of their most charming painted and relief decoration in stucco, 
and Robert Adam's i8th century designs for ceilings ornamented 
with ovals, fans, hanging garlands, delicate scrolls and little 
painted panels, have the same origin. The general Gothic ten¬ 
dency to use structural elements decorativciy led to the rich 
development of the beamed ceiling, in which large cros.s girders 
support smaller floor beams at right angles to them, beams and 
girders being richly chamfered and moulded, and often painted 
in bright colours (the palazzo Davanzati in Florence contains 
numerous late i4lh century cxample.s). 

In the Renaissance, ceiling design was developed to its highest 
pitch of originality and variety. Three ty{)es were elaborated. 
The first is the coffered ceiling, in the complex design of which the 
It.'ilian Renai.ssance architects far outdid their Roman prototype.s. 
Circular, square, octagonal and L-shaped coffers, w'ith their edges 
richly carved and the field of each coffer decorated with a rosette, 
abound. Occasionally pendants arc found at the intersections (the 
Hall of the Two Hundred, in the Palazzo Vecchio at Florence and 
various rooms of the ducal palace at Mantua are good examples). 
The second type con.sists of ceilings wholly or partly vaulted, often 
with arched intersections, with painted bands bringing out the 
architectural design and with pictures filling the remainder of 
the space, as in the loggia of the Farnesina villa in Rome, deco¬ 
rated by Raphael and Giulio Romano. In the barocjue period, 
fantastic figures in heavy relief, scrolls, cartouches and garlands 
were also used to decorate ceilings of this type; c.g., the Pitti 
palace, Florence; many French ceilings of the Louis XIV. style 
are similar. In the third type, particularly characteristic of V'enice 
(r.g., the Doge’s palace), the ceiling became one large framed 
pict ure. 

The early Renaissance saw in England another interesting de¬ 
velopment, that of plaster ceilings covered with an intricate pat¬ 
tern of intersecting curved lines, ornamented with foliage, gro¬ 
tesque animals and heraldic devices, and frequently accented by 
repeated large pendants; e.g., Bramall Hall; Hatfield House. Lon¬ 
don; Knowlc; Sizergh. Later, the skilful Engli.sh pla.ster workers 
were trained into a more classic vein, largely through the influ¬ 
ence of Inigo Jones, who developed a type with large and deeply 
recessed panels, bold mouldings and bands of high relief foliage 
and fruit, which remained fa.shionablc for about a century after 
1650. In modern work the general tendency is toward simplified 
ceilings. Rich colour decoration is, however, sometimes found, 
especially in public buildings; c.g., Nebraska State capitol, U.S.A., 
designed by B. G. Goodhue, with ceilings by Hildreth Meiere. 

(T. F. H.) 

CEILLIER, REMY (1688-1761), Benedictine monk of the 
Lorraine congregation of St. Vanne.s, was born at Bar-Ie-Duc on 
May 14, 1688. He was the compiler of a scholarly Patrology, 
Ilistoire gif.niralc des auteurs saerds et eccldsiastiques (23 vols. 
Paris, 1729-63, improved edition, 14 vols. Paris, 1858). Ilis 
Apologia de la morale des phres de IV.glisc (Pari.s, 1718), also won 
some celebrity. 

CELAENAE, an ancient city of Phrygia, situated on the 
great trade route to the East. It was the starting point of the 
march of Cyrus (401 b.c.) with the 10,000 against Artaxerxes. 
Its acropolis long held out against Alexander in 333 and surren¬ 
dered to him at last by arrangement. Antigonus made it the capi¬ 
tal of his kingdom; Antiochus of Syria, the son of Seleucus re¬ 
founded it on a more open site as Apameia (q.v.). West of the 
acropolis were the palace of Xerxes and the Agora, in or near 
which is the cavern whence the Marsyas, one of the sources of 
the Maeander, issues. 

See G. Weber, Dineir-CeUnes (iSga). 

CELANDINE (Chelidonium majtts), a common British 
plant, a member of the poppy family (Papaveraceae), an erect 
branched herb from i to 2 ft. high with a yellow juice, much- 
divided leaves and yellow flowers nearly an inch across, suc¬ 
ceeded by a narrow, thin pod opening by a pair of fine valves, 
separating upwards. The plant grows in waste place.? and hedge¬ 
rows, ana is probably an escap)e from cultivation. It has become 
widely naturalized in eastern North America, in open grounds, 
roadsides and in woods from Maine to Ontario and Illinois south- 
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ward to North Carolina. The lesser celandine is a species of 
Ranunculus (R. Ficaria), a small low-growing herb with smooth 
heart -shaped leaves and bright yellow flowers about an inch across, 
borne each on a stout .stalk springing from a leaf-axil. It flowers 
in early .spring, in pastures and waste-places. It is .sparingly intro¬ 
duced into the United States from Massachusetts to Maryland. 

CELANO, a town of the 
Abruzzi, Italy, province of 
Acjuila, 73m. E. of Rome by rail. 

I’op. 9,784 (town); 11,653 

(commune). It is on a hill above 
the Eago Futino, and is domi¬ 
nated by a square castle, with 
round towers at the angles, 
erected in its present form in 
1451. It contains three churches 
with 13th century fa(;ades in the 
style of those of Aquila. The 
origin of the town goes back to 
Lombard times, but it w'as de¬ 
stroyed in 1’.'3, and rebuilt on a 
different site in 1227. It was dam¬ 
aged by the earthquake of 1915. 

It was the birthplace of Thomas 
of Celurio, author of the Dies 
Jrae, and biograi)her of S. Francis 
and S. Clara. 

CELEBES, one of the four 
great Sunda i.slands in the Neth¬ 
erlands Indies. It extends 
from 1" 45' N. to 5" 37' S. and 
from iiy° 49' E. to 125“ 5' E, 

I''rom the backl.)one of the island, 
which runs north and south, 
three long peninsulas project 
north-east, east and so\ilh-east, 
resj)ectively, the first being much 
the longest. These peninsukis 
form great gulfs—on (he eastern 
side, from north to south they 
are: the Culfs of Tornini, or Corontalo,-Tolo and Boni, the first 
being the largest. Thus the island is of very curious shape, 
and its length, Soom., and coast-line, 2,000m.. are quite dis¬ 
proportionate (0 its breadth, which averages between 3O and 
120m,, and at one point narrows to eighteen. As a result, no 
place in C'elebes is as far as 70 miles from the sea. Olcbes is 
situated in a very deep sea, between Borneo, west, which is in a 
shallow .st‘a, on a shelf off the continent of Asia, and New Guinea, 
east, also in a .shallow sea. and on a shelf projecting from Aus¬ 
tralia. The coast is dangerously fringed by drying cor.il reefs 
with many shoals and banks. 7 'he whole island is mountainous. 
Two parallel ranges run from north to south in the main central 
mass, and a northern extension of this traverses the entire northern 
arm of Celebes to Menado. I'rom these ranges a single range 
projects north-eastwanls to the extreme end of the eastern arm 
of the island, and two parallel ranges run, in a south-easterly 
direction, throughout the greater part of the south-eastern ami. 
The great central ranges (with Ml. Koruwe, centre, and Mt. Bon- 
thain, south, over lo.oooft ), throw out large spurs, w’hich domi¬ 
nate (he central and w'estern parts of Celebes. In the extreme 
north-east (Mt. Klabat, 6,620ft.), and south, the mountains are 
volcanic, some in the former region being active, whilst solfataras 
and hot springs arc found in Minahasa. Wide rift valleys between 
the mountain ranges contain several lakes—in the north (Mina¬ 
hasa), Toiidano, 2,000ft. above sea level, 9m. long and 3im. wide, 
(Gorontalo), Limboto, Batudaka, and Bolano Sawu, in the central 
nucleus, Lake Lindu, further south, in the same rift. Tempe and 
Sidenreng (monsoon lakes), and east of these, extending into the 
south eastern arm. the principal lakes of the island—Poso, Ma- 
tana am! Towuti. They arc very deep, Matana having been 
sounded to 1,500 and Poso to 1,000 feet. 

The rivers of Celebes are short and unimportant, for waterfalls 
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I and rapids are frequent; their mouths are obstructed by bars, and 
there is very little coastal plain, save at the head of the Gulf of 
Boni and near Macassar and among mangrove-swamps of the 
north coast of the Gulf of Tornini. The Jenemeja, which flows into 
the Gulf of Boni, is wide and navigable for some distance from its 
mouth, the Poso, which enters the Gulf of Tornini, is also wide 
and navigable, for very small craft, to Paluasi, the Sadang, enter¬ 
ing the Gulf of Mandar, on the south-west coast, has many af¬ 
fluents, and is navigable by sampans, the Lasolo, south-east, ad¬ 
mits steamers for 16 miles from its mouth; the rivers of Goron¬ 
talo are very small. The best natural harbours are Menado bay, 
Amurang bay, Kwandang bay, and Dondo bay, on the north 
coast; Tambu bay, Pare Pare bay, and Palu bay (Donggala), on 
the west coast; Gorontalo and Poso, in the Gulf of Tornini, with 
the Gulf of Poh, which penetrates eastward for 22 miles; the bays 
of Tomori, Kcndari, and Staring, in the Gulf of Tolo, and the bays 
of Mengkoka, Palopo, Usu (Luwu), and Sopang, in the Gulf of 
Boni. Off the west coast is the Spermunde archipelago, a number 
of low i.slands surrounded by coral reefs; off the south coast, 
Salcyer (q.v.); at the end of the south-eastern peninsula arc 
several i.slahds, of which the most important arc Kabaena, Muna, 
Wowoni, and Buton (q.v.). They are separated from the penin¬ 
sula by the straits of Tioro and Wowoni, both dangerous. The 
Banggai or Peling islands lie off the eastern extremity of Celebes, 
and though they belong politically to Ternate, geographically thc\’ 
re.semble Celebes. In the Gulf of Tornini are the Schildpad islands, 
extending for nearly So miles east and west, the chief of them 
Talata Koh, Togian and Batu Daka, (he Sangihe (Sangir) islands 
(q.v.). form the north-cast cxten.sion of Celebes towards Min¬ 
danao, in the Philippines, which is continued by the Talaua group, 
north-ea.st of the.se. With the adjacent islands, the area of Celebes 
is estimated at 77,855 sq.mi. and without them—69,255 sq.mi. 
The population of Celebes and the islands under its government, 
included in the residency of Menado, was. in 1930, 4,231,906. 

Its .situation between the two shelves of the Asian and Aus¬ 
tralian continents makes the geology of Celebes specially in¬ 
teresting. The broad central block is a complex of igneous 
rocks, with granite, gneiss, diorite and amjihibolitc characters, 
pierced in places by later eruptives, mostly Tertiary. This block 
is enclosed around its base by Cretaceous rocks, overlaid by Ter- 
tiaries and recent alluvial deposits towards the coasts. In the 
south-east corner of the block there is a broad band of pre-Ter¬ 
tiary tuffs, fringed occasionally by coral limestone. The northern 
part of the Gulf of Boni is widely bordered by Pleistocene and 
alluvial dejiGsits, resting in the north-east upon late Tertiaries: a 
band of old plutonic rocks stretches from near Paloppo across the 
Gulf of Boni and the south-east peninsula to the Clulf of Tolo. 

The meridional ridge of Celebes has an axis of crystalline schist, 
tourmaline quartzite, and glaucophane schist, penetrated and over¬ 
laid by andesite and basalt, flanked by tuffs, overlaid by late 
Tertiary Orbitoides limestone. The southern extension from the 
central block shows late Tertiary limestone, raised in parts, to a 
height of more than 3.000ft. and portions of the Archaean foun¬ 
dation are revealed. East of the central block is a faulted and de¬ 
pressed area of crystalline schists and metamorphosed shales, with 
gneiss and metamorphic limestones. The south-eastern and east¬ 
ern peninsulas are, in the main, a broken crustal block with plu¬ 
tonic rocks. Metamorphics run southwards along the Gulf of 
Boni inland, a series of Pleistocene to recent rocks passes near to 
north of Muna island, with no Tertiaries except a small patch on 
Buton island. Around Mengkoka bay is a fringe of coral lime¬ 
stone, which borders Kabaena, covers more than two-thirds of 
Muna, all except the centre of Buton, and all of Wowoni, and the 
small islands north of it. There are indications of Jurassic rocks 
south of Lake Matana and metamorphics re-appear in Peling 
island. The north-eastern peninsula has northern and southern 
Ixjlts. The northern belt consists mostly of sedimentary rocks, 
Cretaceous or Tertiary, some altered by metaraorphism. This 
belt runs parallel with the coast, and is separated by a parallel 
fault line from the .southern belt, which consists of granites, 
gneisses, schists and intrusives, with Archaean schists and altered 
rocks, caught in faults: the valleys are filled with recent deposits. 
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Older rocks, Cretaceous and Tertiary, are preserved in occasional 
cast and west bands, and in places near the south coast there arc 
fringes of coral limestone. Minahasa is volcanic, and differs struc¬ 
turally from any other portion of Celebes. 

The climate of Celebes is hot, but is tempered by sea winds, 
which reach every part. Mean temperature ranges between 86“ 
and 72“, with absolute extremes of 94° and 66°: it falls to below 
50° at high altitudes on the mountains. At Palu, on the west 
coast, rainfall averages only 20-92in., as compared with 116-11 at 
Macassar, whilst Menado and Gorontalo, both in the north-eastern 
peninsula, average, the former lob ^Sin., and the latter 47-45 only. 
Macassar averages 132 rainy days annually; Palu only 77. 

In the matter of fauna Celebes is the poorest island in the archi¬ 
pelago in the number of its species, yet amongst these it has ani¬ 
mal forms which have no close allies in any other part of the 
world, except in three of the neighbouring i.sland.s—Bachian, Buru 
and Sulu. Most interesting of these arc the babi-rusa, or pig-deer, 
so named by the Malays from its long and slender legs, and curved 
tusks, resembling horns, the black, crested baboon (Cynopithe- 
ciis itigrescens), akin to the African baboon, and the anoa, or 
dwarf-buffalo, hunted extensively by the natives for its flesh. 
Thei% arc peculiar varieties of other indigenous animals, including 
five sc|uirrels, a pig, a deer, two wood-rats and two marsupials. 
Celebes has a number of peculiar species of parrots, woodpeckers, 
hawks, cuckoos, hornbills, starlings, flycatchers and pigeons; the 
Bru.sh turkey is found there. Crocodiles are common, there are 
snakes of various kinds, and many ix'culiar species of beetles and 
butterflies, whilst there is a distinct cleavage between the fresh¬ 
water fishes of Borneo and Celebes. Although it has species which 
belong neither to the one nor to the other, the fauna of Celebes 
is more Asiatic than Australian, and the island is established as 
a transitional region between the Oriental and Australian zoologi¬ 
cal regions: it is one of the oldest jiurts of the Archipelago. 

Much of Celebes is still covered with forest, especially around 
the Gulf of Tolo, where it is almost primeval, and practically 
without tracks or clearings. The vegetation grows on the sides 
of precipitous and almost vertical mountain slopes, and the 
scenery is exceedingly varied and picturesque. “Nowhere in the 
archipelago,” wrote A. R. Wallace, “have I seen such gorges, 
chasms and precipices as abound in the district of Maros; in many 
parts there are vertical or even over-hanging precipices five or six 
hundred feet high, yet completely clothed with a tapestry of 
vegetation.” The rift valleys are extremely fertile, and there are 
extensive jilateaux, at varying heights, where there is rich pas¬ 
ture land. The flora shows many resemblances to that of the 
J’hilippines, is more Indian in character in the west of the i.sland, 
and more Australian in the east, and whilst the trees of the lower 
slopes of the mountains differ strongly from those of Java, and 
are smaller, the alpine flora is very similar. There arc many kinds 
of palm.s—hin-leaf, rattan, sago, Arcnga saccharifera, which gives 
fibre for ropes, juice for sugar, and a beverage known as “sagueir;” 
bamboo, bread-fruit, tamarind and coco-nut trees flourish. Staple 
food crops grown are rice (mostly sawah) and maize; sugar-cane, 
tobacco and vegetables are also raised. The chief commodity for 
export is copra, followed by corn, coffee, nutmegs, rubber and 
kapok; copal, damar and rattan are collected, also cattle horns 
and hides, for cxj>ort. Fishing for turtles and mother-of-pearl 
is carried on extensively, and there is a trade in ebony, sandal¬ 
wood and timber of other kinds. Kayulara and Kolaka, two kinds 
of timber almost impervious to attacks of the pileworm, are 
found in Celebes, and there is teak on the island of Muna. Gold 
occurs in Menado, and there are three mines being worked there; 
nickel has been found and exploitation started in 1937; also 
iron, copper and lead, and in south Celebes, a little coal. 

In Minahasa there are 105 people to the square mile, in other 
parts of Menado only 30, and in the rest of the island and depend¬ 
encies, 37. The coasts are generally well populated; there are 
large stretches of mountainous territory entirely uninhabited. 
There are at least six quite different native peoples of Celebes— 
the Toala, Toraja, Buginese, Macassars, Minahasese and Gofon- 
talese. The first-named are found scattered all over the island, 
sometimes living in communities amongst other races, the result of 


having been enslaved by them originally. It is thought that they 
represent the true aborigines of Celebes. They are short and dark 
and have wavy or curly hair, a broad, flat nose, jirominent mouth, 
and receding chin. They are quite undevelo[)ed and uncivilized, 
.shy, jungle-dwellers, partly nomadic, but (tuiet goiui-tempered 
people, and with a distinct language of their own. The Toraja 
are a collection of tribes, living in central, south-east and east 
Celebes. Living in isolated groups, in a very thinly-pojjulated 
country, they differ very much in development. Of Malayo-Poly- 
nesian stock, and divided into highland and lowland people, in 
.some parts they have intermingled with the Toala; in others they 
have come under a Buginese and Macassare.^^e civilizing influence. 
They are pagan (with an increasing IVIohammedan element), are 
gradually giving up their fortified villages, in very inacces,sible 
positions, for neat little settlements of houses staruling each in 
its own garden, and they are becoming reconciled to the Dutch 
prohibition of head-hunting and of divination by spear-throwing, 
but they arc unclean, short-lived, and weakly. The mountain 
peoples are more strongly built than those of the plains, with more 
prominent cheek-bones, thinner li[).s, and smaller eyes. Both have 
large mouths, thick hj)s, and, usually, a broad nose, skin varying 
from light to dark brown, and smooth, black hair, worn long. 
They are lazy, the women working harder than the men. but cour¬ 
teous and good-temiKTcd, when their confidence has been gained. 
They are agriculturists, with only a few industries, such as plait¬ 
ing, pottery, wood-carving and iron-working. Bark clothing is worn 
in remote districts, and Malayan style cotton garments where 
there is contact with superior races: many ormiments are worn, 
and teeth are tiled. Society is organized on the family basis, and 
the tribe is an extension of the family, a man choosing a wife from 
another branch of his own family. There are no social distinctions, 
or tribal chiefs, and woman has, comparatively, a high position 
amongst the Toraja, being able to choose her own husband. They 
collect forest produce, and grow rice, pos.scss their own language, 
with many dialects, and Christian schools are well received by 
them. The Buginc.se and Macassars are probably of 'roraja de¬ 
scent, came into touch with Hindu culture in Southern C'elebes, 
their home, and later were converted to Islam. They are now all 
Mohammedans, but with traces of Hinduism and paganism. Well 
built, fairly light-.skinned, and energetic, they are very keen trad¬ 
ers, of very moderate morality, proud, passionate and vindictive, 
devoted to feasting, gambling and cock-fighting. As ship-builder.s 
and sea-farers, they are unsurpassed in the Archipelago; their 
excellent prahus are to be found everywhere in Malayan seas. 
Society is both endogamic and exogamic, with survivals of a ma- 
Iriarchate, but Mohammedan law and customs are displacing all 
others. Both peoples are abstemiou.s, feed chiefly on rice, maize 
and fish, eating buffalo flesh on festive occa.sions only: clothing is 
Malayan in style. They are extremely industrious, but their in¬ 
dustries are not in a high state of development. Weaving is one of 
the chief; cotton sarotif^s, of fine material, being exported in large 
numbers from Mandar. Plaited goods of superior quality arc made 
in Boni, gold and silver-smiths are mostly in Macassar, Gowa, 
Mandar and Boni, ironworkers in Luwu, Laiwui and Mandar, 
whilst shipbuilders flourish in Pambauwang, the Bira regency, 
and elsewhere. Forest produce is collected, buffaloes, cattle and 
horses are kept, hunting and fishing are indulged in, for [ileasure 
and as a means of livelihood, and their sea-carrying trade thrives 
in spite of steamship com{x:tition. A peculiar written al[)habet, 
shared by Bugine.se and Macassars, is used also by some of the 
tribes of northern Celebes, and by people of Surnbawa. 'Phe 
Macassar language and Buginese, to which it is very nearly allied, 
belong to the Malayo-Javanese group. Arabic letters arc now 
being used for religious literature, and books in Arabic are read. 
There is a slight native literature, historical, legal, epistolary, and 
poetical. The Buginese and Macassars, like other races in Celebes 
and throughout the Archipelago, are adopting Malay as a Imf'iia 
franca, and are encouraged therein hy Dutch authority. The 
Minahasc.se are quite distinct in type from the other inhabitants 
of Celebes, they are closely related to the people of the islands of 
Siau and Sangi, and are probably part of an immigrant race from 
the north which settled here, and in the Philippines, of partly Cau- 
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caHi.'in tyj>c. They have a very li^ht skin (some of the women 
have red dietfks and lips), lij^hter than any other race in the 
Archipelago, hi^h n«)se, f)rominenL li|).s, eyes widely separated, 
stiff, short, black hair and pleasant features, and they are tall 
and strong. Like the Maoris, a few generations back they were 
a savage, warlike race, constantly engaged in raids and head¬ 
hunting. Kurojxan influence lias completely eliminated this, and 
today the Minahasese are Christian, live in Euro[Jcan style (each 
village has its church and school), are t leanly, .sober and indus¬ 
trious, make good soldiers, being used extensively in the Dutch 
Colonial army and police, and cornfX'te successfully with Am- 
boinese and Eurasians as clerks, s( hoolmasters, etc. They have 
a native tongue, liut Malay and Dutch are superseding it. Their 
territory proper is in the extreme north and northeast, cultivation 
(coffee, coco-nuts and spices are grown largely), is in the European 
style, and their numbers do not exceed 300,000. The Gorontale.se, 
who live in the west and south of the northeastern peninsula, are 
of the Toraja family, not related to the Minahasese, and largely 
Mohammedan, a short, smooth-haired, and rather light-skinned 
peofjle, with a marked difference belwc^en the peo{)le of the coast 
and inland. Tln-y are agriculturists (rice, maixe, coco-nuts ai^d 
lobacro are grown), forest products collected, and weaving and 
plaiting are carried on, .some of the finest materials in Celebes 
being produced. 

I’hcy are neither strong nor very industrious; preponderance 
of women has encouraged extensive polygamy. In numbers they 
are estimated at about. 223,000. Pagan (inland) and Moham¬ 
medan coastal tribes live on Hanggai and Peleng. 

Eor administrative purposes C'elc'bes is divided into tw'o sep¬ 
arate divisions—-the residency of Celebes, with dependencies 
(southeastern, southern jjeninsulas and islands, and the west 
coast ), and the residency of Menado (the northeastern jieninsula 
and the coast of the Gulf of Tomini—including the Banggai 
Islands). 

'I'he population of Celc-bes and dependemcic.s is 3,093,251, 
composed of 4,';3 7 Eurofieans and Eurasians, 25,497 foreign Asiat¬ 
ics, including Chine.sc* and Arabs, and 3.063,217 natives. The 
population is much larger on the coasts than inland. The chief 
port and trade centre and the seal of the resident is Macassar 
(</.r'.), with a population of ^4,^55 (3,447 Europeans included). 
All the other towns of any importance of Celebes, ejuite small in 
conijiarison with Macassar, are on the coast; for communications 
hardly exist inland, although the whole country is under direct 
Dutch rule, with some modification in a few districts of Menado 
and in the two small states of Luwu and Wajo. where the “short 
de( laration” applies. Authority is enforced by otTuials on 
tour and just siilhces to pine the waiy for civilization. Bon- 
thain, on the south coast, is a small port and trade centre 
(population 6,711 ); .such, also, arc Pare Pare, Marnudyu and Mad- 
yene on the west coast. On the Gulf of Boni are Kajang, Palima. 
Desu Bay. Palopo and Kolaka, and on tlie cast coast and Gulf of 
Tolo—Kendari. Salabanka, Bunku, Koloneday and Luwuk, and 
on the southern shore of the Gulf of Tomini—Pagimana, Bunta, 
Posso and I'arigi. Some of tlie.se |jlaces arc very sm.ill, but all 
are ordinarily ports of call for ships of the Royal Packet Navi¬ 
gation company and trade centres, zones of collection for great 
tracts of the hinierland. The residency of Menado has a popula¬ 
tion of 1.138,655, including 3,146 Europeans and Eurasians, and 
25,123 foreign A.siatic.s. The chief i>ort and centre of adminis¬ 
tration is Mi-nado, in the c.xtreme northeast, on Menado bay. 
with a population of 27,544. Gniike the rest of Celebes, Menado 
has centres of population inland, on plateaus among the moun¬ 
tains, anil of the.se Tondano (2,000 ft.), near the lake and river 
of the same name, is the chief, with a population of 15.007. It 
has a cool, refreshing climate, and, situated amid beautiful moun¬ 
tain scenery, is quite a health resort. A pretty little town near 
by is Tomolion, a few' hundred feet higher, which has a training 
school for native girls and a training college for native preachers, 
and a wireles.s station. Gorontalo, on the south coast of the pen¬ 
insula, is a very important port and trade centre. It has an ex¬ 
cellent harbour, with a magnificent approach, mountain ridges, 
thickly clad with vegetation running down to the shore, on cither 


side of the narrow Gorontalo bay. (Lake Limboto is not far dis¬ 
tant.) It has a population of 15,603, does a busy trade in copra, 
coffee and other products, and, like Menado, is in direct touch 
with ports in Java, Singapore and other large ports. Small ports 
on the north coast arc Amurang, on the bay of that name, and 
with a safe anchorage in all weathers, Kwandang, on Kwandang 
bay. having ruins of an old fort, and Palehleh, a centre for the 
gold-mining district, near by; on the southeast coast are Kema, 
Buna and Jikol; on the west coast lies the port of Donggala (pop. 
3,821), the seat of an assistant resident. Service w'as suspended 
some years ago on a short tramway (28.7 mi. long), from Macas¬ 
sar to Takalar. Sea transport provides the principal, and in 
most parts, the only means of communication, though motor 
roads exist in Menado and southern Celebes. Macassar has cable 
communication with Java, Menado with Borneo, and Gorontalo 
with Temate (Moluccas); there is a telegraph line between 
Amurang and Menado; and Macassar, Menado and Gorontalo 
have telephone .systems. Imports and exports were respectively, 
in 1939, for Menado 3,280,000 and 5,176,000 guilders, and for 
Celebes and dependencies 16,028.000 and 17.057,000 guilders. 

The Portuguese appear to have discovered and established 
.some influence in Celebes in 1512 when they were monopoHzing 
the .spice trade of the Moluccas. The sultan of Macas.sar, as head 
of the state of Gowa (southwestern Celebes) favoured the Portu¬ 
guese and the English, who later attemiited to get a footing in 
Celebes. This annoyed the Dutch, who defeated the sultan early 
in the 17th century, though the Portuguese heUx-d him. In 1607 
a Dutch .settlement at Maca.ssar began to establish a firm trade 
footing in southern Celebes. The Dutch then used the sultan to 
check the power of Ternate. in the Moluccas, and with their friend- 
shij) he was able to subdue Boni, a rival stale in southeast Celebes, 
ancl to hold Luwu, but he grew too powerful, and the Dutch (1654) 
conijuered the island of Tidore in spite of a Macassarese fleet. 
War with Gowa, interrupted only by indecisive treaties, lasted till 
1667, when the Dutch Admiral Speelman crushed Gowa and the 
Macassare.se, with help from Boni, and imposed the Bongay treaty. 
Gowa abandoned all claims to supremacy, surrendered lands to the 
Dutch East India company, left to it trade monopoly, and fell into 
decay. Boni’s growth in power led the Dutch later to protect the 
independence of Gowa but the Dutch used their Buginese allies of 
Boni in the early wars in Java, and during the British occupation 
of Java, Raffles had to send an expedition to Celebes against the 
unruly Buginese in Boni. When Dutch jxiwcr in Java was re- 
stored, a Dutch expedition had to be .sent to Boni; but it was not 
until 1848 that Boni submitted to the Bongay treaty in a revised 
form. The treaty was not kept and a second expedition, in 1859, 
made Boni a fief of the Netherlands government, while part of 
its territory was ceded to the Dutch. The last prince, La Pa- 
wowoni Kraeng Segeri, refused in 1905 to pay certain dues and 
interfered with other states, and he was banished, and Boni then 
lost its independence completely. About the same time Gowa 
interfered in another part of Celebes. The Dutch sent troops 
and in igii, Gowa, too, was incorporated in Dutch territory'. The 
state of Luwu signed the Bongay treaty in 1667, but it was not 
until after the Boni War, in i86i, that the Dutch succeeded in 
establishing any real influence there and there was some trouble in 
1886 over the refusal of Luwu to pay a fine for the murder of 
some shipwrecked sailors on its coast; but in 1905 it agreed to 
abide by the "short declaration,” which then was also applied to 
the state of Wajo, likewise a signatory of the Bongay treaty, but 
which had at times been in open revolt, often in trouble with Boni, 
and had experienced serious internal disorder as recently as 1902. 
Menado was first colonized by the Spaniards, on the northern 
coa.st, and settlers were attracted from neighbouring islands. The 
sultan of Temate also claimed suzerainty over it, and fairly early 
in the 17th century the Dutch entered into relations with the 
natives of the countn/ to protect them from both Spaniards and 
Temate. In 1657 the present capital and fort were built, at 
Menado, and a trade agreement was signed for the delivery of a 
certain amount of ironwood annually. In 1677 the Sangi and 
Talaua islands, and later, certain small kingdoms on the north 
coast, were placed under the rule of the Dutch governor of Ter- 
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nate, and from that time onwards Dutch influence expanded, until 
the conquest of the East Indies by the Japanese during World 
War II. Japan landed troops at the northern tip of the Celebes 
Jan. II, 1942, and within a month controlled most of the island 
except the remote interior areas. 

Bibliooraphy. —A. R. Wallace, The Malay Archipelago (1890); 
P. and F. Sarasin, Reisen in Celebes (Wiesbaden, 1905) ; F. Sarasin, 
Versuch einer Anlhropologie der Insel Celebes (Wiesbaden, iqo6); 
ilandbook of the Netherlands Ea.st Indies Department of A/tricullure, 
Indu.stry and Commerce, Buitenzorg. (E. E. L.; X.) 

CELERY (Apmtn gravcolens), a biennial plant (fam. Umbel- 
liferac) which, in its wild stale, occurs in England by the sides of 
ditches and in marshy places, especially near the sea, producing a 
furrowed stalk and compound leaves with wedge-shaped leaflets, 
the whole plant having a coarse, rank taste and a peculiar smell. 
I( is also widely distributed in the north temperate region of the 
old world. By improvement through breeding and selection and 
blanching, the stalks lose their acrid qualities and assume the 
mild sweetish aromatic taste peculiar to celery as a salad plant. 
A large number of varieties are cultivated by gardeners, which 
are ranged under three classes, green, white and red—the 
improved green varieties being generally the best flavoured and 
most crisp and tender. Red varieties are little known in the 
United States. Both blanched and green it is slewed and used in 
soups. In the south of Europe celery is much used in its natural 
condition. In the United States approximately 590,000 tons an¬ 
nually were grown commercially in 1940 and 1941- It was grown 
most extensively in Ualifornin, Florida, Michigan and New York, 
in the order named, at that time. 

Cclcriac, or turnip-rooted celery (Apium graveolens, var. 
rapaceum), is a variety cultivated more for its roots than for 
the stalks, although both are edible. It is chiefly grown in 
northern Euroi)e. (V. R. B.) 

CELESTE, MADAME (1815-1882). French dancer and 
actress, was born in Paris on Aug. 16, 1815. As a little girl she was 
a pupil in the ballet class at the Op^ra, and made her debut at the 
Bowery theatre, New York city, at 15. In England in 1837 she 
gave up dancing, and appeared as an actress. In 1844 she joined 
Benjamin Webster in the management of the Adelphi, and after¬ 
wards took the sole management of the Lyceum till 18O1. She 
retired in 1870. She died in Paris on Feb. 12, 1882. 

CELESTIAL MECHANICS is the branch of astronomy 
that deals with the mathematical theory of the motions of cele.s- 
tial bodies. The foundation was laid by Sir Isaac Newton by the 
publication in 1687 of his Philosophiae Naturalis Principia Mathe- 
viatica, usually referred to as the Principia. Here he published 
the three laws of motion which express the principles of mechan¬ 
ics. consolidating progress begun with the pioneer work of Galileo 
Galilei earlier in the 17th century. Newton also formulated the 
universal law of gravitation which states that any two particles 
of mass in the universe attract each other with a force that 
varies directly as the product of the ma.s.ses and inversely as the 
square of the distance betw'ccn them. These foundations permit 
the statement of a problem in celestial mechanics in the form of 
a set of equations of motion, ordinary differential equations of 
the second order. A proper understanding of the subject requires 
knowledge of this branch of mathematics. 

An important triumph of New'ton’s was that Kepler’s three laws 
of planetary motion, which had been derived empirically by 
Johann Kepler, were obtained as a consequence of the law of 
gravitation in conjunction with the laws of motion, applied to the 
problem of two bodies {see Orbit, in which basic technical terms 
used in this article are defined). The next in order of difficulty is 
the ca.se in which three bodies arc considered, the famous prob¬ 
lem of three bodies. The solar system, consisting of the sun and 
nine known principal planets, all but three surrounded by one or 
more satellites, constitutes a problem of many bodies. The sig¬ 
nificant circumstance that the mass of the sun is about 1,000 
times that of the most massive planet, Jupiter, makes the .sun’s 
gravitational attraction far outweigh the mutual attractions of the 
planets. This suggests a process of successive approximations that 
has become the standard procedure in the mathematical theory of 
planetar}' motion, the deviations from elliptic motion being called 
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the perturbations. In the case of the moon’s motion the earth 
produces the principal attraction. Notwithstanding the very great 
mass of the sun, the effect of the sun’.s attraction is a small 
fraction of that of the earth ow’ing to the cl<»se pro.ximity of the 
latter. However, in the case of some satellites the perturbations 
produced by the sun’s attraction may reach very sizable amounts. 
The mutual attractions of the component stars in triple and quad¬ 
ruple systems of .stars suggest other interesting problems in celes¬ 
tial mechanics. In all known cases the configuration is aUvays 
similar to that of the sun-earth-moon system, and methods sim¬ 
ilar to tho.se employed in the study of satellite motion may be 
used. In part because of obscrvMtional difficulties this field is not 
as far advanced as the study of motions in the solar s>stem. 

During the i8th century powerful analytical methods, made 
pos.sible by the development of differential and integral calculus, 
were applied to the problems of celestial mechanics These meth¬ 
ods were generally successful in accounting for the observed mo¬ 
tions of bodies in the solar system, and for more than 200 years 
this success built up a high degree of confidence in Newtonian 
mechanics and Newton's law of gravitation. This attitude w'as 
well exprcs.sed by J. H. I’oincare who wrote, in i8()2. that “. . . 
the ultimate aim of celestial mechanics is to solve the great 
problem of knowing whether Newton’s law alone explains all 
astronomical phenomena.” Dn account of the necessary intro¬ 
duction of the theory of relativity the statement would require 
modification. 

Relativity Effects. —It is now recognized that the Newdonian 
laws of motion and law of gravitation are approximations to the 
true laws governing the motions of celestial bodies {see Rela¬ 
tivity). It has been found, however, that the relativity effects, 
i.e., (he deviation.s from the motions derived on the basis of the 
da.s.sical Newtonian theory, are exceedingly small in all astronom¬ 
ical problems. In the motion of the perihelion of the innermcest 
planet, Mercury, and in a very few other cases, they are large 
enough (o be revealed by the most precise observations. A com¬ 
parison between observations and theory, in which the perturba¬ 
tions are properly taken into account, confirms the excess of the 
motion of the perihelion in (he amount of 43 secomls of arc per 
century, as required by the theory of relativity. This is one of 
the most convincing observational proofs of the theory of rela¬ 
tivity. The effect dimini,she.s rapidly for planets at a greater dis¬ 
tance from the sun. In the case of the earth the relativity ad¬ 
vance of the perihelion is about 4 seconds of arc per century, just 
large enough to be confirmed by the observations. On account of 
the smallness of the relativity effects in problems in celestial me¬ 
chanics the justified procedure is to continue the use of the 
equations of motion following from the classical theory, and to 
apply the small relativity corrections, if at all necessary, in a 
minor adjustment of the results. 

Gravitational Attraction of Finite Bodies. —The New¬ 
tonian law of gravitation is stated for particles, not for bodies of 
finite extent. It was shown by Newton that bodies the masses of 
which are arranged with perfect spherical symmetry attract each 
other in accordance with the law of gravitation as if the masses 
were concentrated in the centres of the respective spheres. It is 
found that the effect of nonsphericity diminishes rapidly with 
the distance between the bodies. Hence in the solar system in 
which the principal bodies are all nearly spherical and the dis¬ 
tances, as a rule, large compared with the dimensions of the 
bodies, it is in many cases permissible to treat the planet.s and 
satellites as point-masses. Some interesting exceptions exist; the 
innermost satellite of Jupiter’s system revolves in an orbit the 
radius of which is only 2\ times the radius of the planet. Owing 
to its rapid rotation the planet is flattened, and its gravitational 
attraction differs appreciably from that of a spherical body of 
the same mass. The principal effect upon (he motion of the 
satellite is an advance of the perijove and a backward motion of 
the node, both at the rate of 2J revolutions a year. The inner¬ 
most satellite of Saturn shows a similar effect with a rate of one 
revolution a year. These are extraordinary cases; in most satellite 
orbits the resulting effect is small. 

Other Branches of the Subject.—A related branch of celes- 
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lial mechanics is the Rra^^itational theory of rotating liquid or 
gaseous masses with applications to the earth and the other larger 
planets. Astrophysical applications to close double .stars have 
become increasingly important (.o’c* Geodksy and Precession of 
T in; Eo(;in()XES). Newton explained the ruean tides as caused by 
the grav'ifatio/ial alfraction of the moon and the sun. Sir George 
Howard Darwin, in addition to developing modern methods of 
tidal analysis and tidal prediction, also treated the cosmogonic as¬ 
pect of tidal theory in his work on the development of the earth- 
moon system ('.see Tides ). 

I'he various subjects described arc recognized branches of 
celestial mechanics, which may be understood to embrace all of 
gravitational astronomy. The central problem, however, remains 
that of the mutual attractions among three or more bodies, each 
treated as a point-mass, There are two distinct approaches to the 
subject. The astronomer is forced to use methods that lead to a 
practical solution, even if they have the defect that the rep¬ 
resentation of the motion is valid for a limited interval of time 
only. 7 Te mathematician insists on using only proce.sses of un¬ 
questionable validity, and is not primarily concerned with the 
astronomiial requirements. Both points of view are meritorious, 
and eat h has fi.id elfecis u|)on the developnuuit of the other. 

Planetary Theory. —An important method for the treatment 
of planetary perlurTations was introdmed by Joseph Louis La¬ 
grange (i). In an elliptic orbit the six orbit.al elements 
have constant values, coinidetely determined by the three co¬ 
ordinates and the three components of the velocity at any time. 
Since the attractions by other planets cause a planet to follow a 
path differing from a fixed ellipise, the elements of its orbit so 
determined w'ill neiessarily vary with the time. Hence one may 
describe the "pierlurbed” orbit of a pilanet by giving the elements 
as functions of the time. Lagrange’s method provides a process 
for deriving analytical exjiressions for the derivatives of the 
varying elements. These expressions are rigorous, but their in¬ 
tegration re(|uire.s the introduction of a process of successive 
apiliroxirnations. The ordinary jirocedure gives rise to the presence 
of terms j)roportional to the time, in addition to periodic terms, 
in the final expressions for the elements, d'he terms proportional 
to the time, /, are called secular terms. Their presence rai.ses 
such questions as whether the eccentricity of a planetary orbit 
may increase indefinitely, endangering the stability of the jdan- 
etary system. Siuh a (onclusion would be very superficial. The 
terms obtained in further apiproximations. having higher piowers 
of / as factor, will modify the terms obtained in the earlier ap¬ 
proximations in a manner that cannot be foreseen without appro¬ 
priate mathematical analysis. 

The integration of the pieriodic terms introduces divi.sors of 
the form hoid k’fi', in which u, n' are the mean motions of the 
two [)I;met.s, and k, k' integers, both positive and negative. In the 
mean longitude the scjuares of these divi.sors occur. Whatever 
the mean motions, there will always be linear combinations 
knd-k'n', small compiared w-ith either of the mean motions, n or 
n'. Such small divi.sors cause large coelhcients in long-period 
tc'rms. with the principial effect in the mean longitude. The mo¬ 
tions of the jilanets Jupiter and Saturn furnish one of the most 
interesfing illustr.itions of the effects of small divisors. The an¬ 
nual motions of the two jilanets are very nearly in ratio 5 to 2, 
which produces a long-period term with period of about yoo years. 
'I'he amplitude of the perturb.ition in the mean longitude is i,ig6 
seconds of arc in Jupiter and 2,c;o8 seconds of arc in Saturn. 
These are "the great ine(|ualilies” in the motions of these planets 
the cause of which was discovered by Laplace in i 7S6. The .small 
divisens in celestial mechanics arc related to the more general 
problem of re.sonance in mechanical systems. 

A more direct approach to the solution of the perturbation 
problem is that in which the perturbations in the co-ordinates are 
obtained diiectly. Among the methods of this type that were 
emplcned with success may be mentioned those of Pierre Simon 
de Laplace and of Simon Newcomb. The apparent advantages are 
largely cancelled, however, in case.s of planetary motion in which 
large ix'rturbations due to small divisors are an importarit fea¬ 
ture. In such cases a method in which the mean longitude is ob- 


MECHANICS 

tained has decided advantages. By an ingenious procedure, P. A. 
Hansen succeeded in deriving a methocl that combines the ad¬ 
vantages of the two solutions of the perturbation problem. This 
method has been tested in numerous applications, and was chosen 
by G. W. Hill for his theory of Jupiter and Saturn, the most dif¬ 
ficult problem among the principal planets. 

An accomplishment that demonstrated strikingly the pow'er of 
the theory of planetary motions was the discovery of the planet 
Neptune in 1846. Its presence and location in the sky had been 
predicted with astonishing accuracy by J. C. Adams and by 
U. J. J. Leverrier from deviations in the motion of the planet 
Uranus (xcc Nr:PTUNE). Attempts were made to discover planets 
beyond Neptune by a similar procedure, but the discovery of 
Pluto at the Lowell observatory in 1930 must be ascribed to per- 
.severance in systematic search rather than accuracy of prediction 
by mathematical theory. 

Secular 'Variations,^—Planelary theories of the types de¬ 
scribed arc entirely satisfactory for the immediate purposes of 
astronomy; the construction of tables that represent the motion 
of a planet for a limited time, say, a few thousand years. P'or 
questions concerning the stability of the solar system or, gen¬ 
erally, its configuration in the very distant i)ast and future such 
representations of planetary motion are insufficient. The ques¬ 
tion aro.se whether the .secular terms occurring in idanetary 
theories could be avoided. Lagrange obtained a solution in which 
he ignored the periodic terms. Retaining only the terms of the 
lowest power in the elements he obtained for the variation of 
the elements two sets of linear differential equations with con¬ 
stant coefficients, the eccentricity and perihelion appearing in one 
set, the inclination and node in the other. P'or the princ4)al planets 
of the .solar .system, excluding Pluto, these equations have been 
.solved in closed trigonometric form. In a solution of this type one 
obtains for the eccentricity and perihelion of each planet expres¬ 
sions containing eight trigonometric terms, the separate terms con¬ 
stituting o.s(illations with periods ranging from 57,000 years to 
2.100.000 years. Similar expressions are obtained for the elements 
defining the positions of the orbital planes in space. These rc- 
.sults give at least some indication of the long-period lluctuations 
in the elements of the planetary orbits. They should, however, 
be applied with caution. I-'urther approximations present the same 
difficulty of small divisors as is met in the case of the periodic 
jjerturbations of the ordinary planetary theory, A still out¬ 
standing problem is the inclusion of Pluto in the solution of the 
secular variation.s. This will require a novel approach since the 
ordinar>’ protedure leads to divergent developments. 

The asteroids or minor planets furnish a rith field of applica¬ 
tion of the processes of celestial mechanics. The existence of the 
gaps in the ring of asteroids leads to the difficult theory of 
resonance in planetary motion. The application of the theory of 
secular variations led K. Hirayama to the discovery of five fami¬ 
lies of minor planets. He concluded that the members of each 
j family must be fragments of a larger parent body. F. L. Whipple 
established a similar relationship between the orbit of Encke’s 
comet and the orbits of certain meteors determined from trails 
on photographic plates obtained at the Harvard observatory {see 
Minor Planets). 

Satellite Motion.—A common feature of all satellite prob¬ 
lems is that the motion proceeds at a much more rapid rate than 
among planetary orbits. In the moon's motion the line of apsides 
goes through a revolution in about nine years, the node in 19 
years. These periods should be compared with the periods of 
tens or hundreds of thousands of years that affect the motions of 
the perihelia and nodes of planetary orbits. Consequently, in a 
satellite theory one cannot permit the appearance of the time 
in the coefficients of perturbation terms in the manner in which 
they are tolerated in planetary theories. One must aim at ex¬ 
pressions free from this defect. The most complete solution of 
a satellite problem is the lunar theor>^ {see Mckjn). Elaborate 
investigations have also been devoted to the satellite systems of 
Jupiter and Saturn. These systems present cases of resonance 
that are among the more interesting problems of celestial me- 
; chanics. 
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Modern Methods.—From the time of Lagrange until the pres¬ 
ent mathematical astronomers have made attempts to introduce 
the more perfect methods used in the lunar theory into the 
problem of planetary motion. A method similar to that used by 
Charles Eugene Delaunay in the lunar theory has been applied 
to planetary problems, but its application to the entire system 
of [)rincipal planets would be exceedingly laborious. 

G. W. Hill opened up a new approach to problems in celestial 
mechanics by his use of a periodic orbit as a first appro.ximation 
to the lunar theory. This subject was very* fully investigated by 
J. H. Poincare, whose work has led to a clearer understanding of 
the mathematical questions involved. Principally because of his 
work it is now recognized that, from a mathematical point of view, 
even such perfect developments as the lunar theories by De¬ 
launay and by Brown leave something to be desired. 

On account of the analytical difhculty of many problems in 
celestial mechanics investigators have resorted to the method of 
numerical integration. The method is used extensively for calcu¬ 
lating the motions of asteroids and comets, and also in mathe¬ 
matical researches in the problem of three bodies. 

The General Problem of Three Bodies.—This problem pos¬ 
sesses ten known integrals, all of an algebraic character. Such an 
integral is a function of the co-ordinates and momenta of the 
three bodies that remains constant throughout the motion. The 
original equations of the problem form a system of the i8th 
order, nine differential equations of the second order. With the aid 
of the ten integrals, the “elimination of the nodes’* and the elim¬ 
ination of the time the system may be reduced to one of the sixth 
order. This reduction was actually made by Lagrange and im- 
jjroved by later authors by the use of the canonical form of the 
equations. The reduction of the problem of three bodies W’ilh the 
aid of known integrals suggested that, if additional integrals were 
discovered, the problem might be further reduced and even com¬ 
pletely solved. All such attemjHs failed; finally H. Bruns, in 1887, 
proved that no further algebraic integrals of the three-body prob¬ 
lem exist. Soon afterward Poincare proved that no further in¬ 
tegrals uniform with respect to the elliptic elements exist. This 
result is of the greatest importance since it proves that the de¬ 
velopments in trigonometric series used in the astronomical meth¬ 
ods cannot converge for all values of the constants within a finite 
range. It does not exclude such a rcpre.scntation in the case of 
particular orbits; obvious examples are furnished by the periodic 
solutions and by the particular solutions which were first studied 
by Lagrange (see Trojan Planets). 

The simplified problem in which one of the three bodies has 
negligible mass and moves in the orbital plane of the two massive 
bodie.s. which are supposed to move in circular orbits, is the 
so-called restricted problem. The system of cciuations is one of 
the fourth order with one known integral, the Jacobian integral. 
Let i~m and m be the masses of the finite bodies; r, ri, n, the 
distances of the infinitesimal mass from the centre of the mass 
and the two bodies respectively, and V the velocity of the in¬ 
finitesimal mass in a co-ordinate system the origin of which is at 
the centre of mass, and which rotates uniformly with the period 
of revolution of the finite mas.scs. The Jacobian integral, if the 
units of time and distance are conveniently chosen, is then 
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C being an arbitrary constant. By putting = o one obtains a 
single family of curves with C as parameter. These “curves of 
zero velocity” may be looked upon as barriers in the sen.se that 
an orbit for which the constant of the Jacobian integral equals 
C' can never cross any of these curves of zero velocity for which 
C' exceeds C. The curves of zero velocity were first introduced 
by Hill with application to the moon’s motion and have figured 
prominently in more recent studies of the restricted problem. 

A totally different approach to the solution of the problem of 
three bodies was made by using develojiments in powers of a 
variable related to the time. If applied to the original equations 
the method fails owing to the singularities of the differential equa¬ 
tions that correspond to collisions. These singularities may be 


removed by suitable changes of variables, a procedure known as 
regularization. The first significant step in this direction was made 
by P. Painleve. In 1912 K. F. Sundmann obtained a solution for 
the general problem of three bodies that can be expanded as power 
series which are convergent, but not uniformly so, for all value.s of 
the time. This result is of great theoretical interest, although its 
actual application to astronomical problems is excluded by prac¬ 
tical difficulties. Moreover, the form of the solution does not re¬ 
veal the character of the orbits. 

In the restricted problem, the use of the Jacobian integral per¬ 
mits the elimination of one of the velocity comiionents. Hence 
the motion can be represented completely by a trajectory in a 
three-dimensional phase space comparable with a streamline in a 
noncompressible fluid. This approach permits an attack upon 
problems that were not accessible by other methods. The earlier 
developments are due to Poincare; important advances were made 
by G. D. Birkhoff, especially on questions concerning the prob¬ 
ability that a trajectory returns to the same small region in space. 

Biulkxiraphy. —An elementary e.xposition of the principles of celes¬ 
tial mechanics is found in Kus.sell, Dunan and Stewart, Astronomy, 
vol. i, chap. X (1926). Introductory treatise's are: F. R. Moulton, 
Introduction to Celestial Mechanics, 2nd. ed. (1914) ; H. C. Plummer, 
An Introductory Treatise on Dynamical Astronomy (1918). The 
standard treatise covering developments through the 19th century is 
F. Ti.s.scrand, Traitc de Alhanique Celeste, 4 vols. (1889-9O). Excel¬ 
lent chapters on the mathematical aspects of the problem of three 
bodies are contained in E. T. Whittaker, A Treatise on the Analytical 
Dynamics of Particles and Rigid Bodies, 4th, cd. (1937). Other im¬ 
portant works for specialists are: J. H. Poincare,, Lcs MHhodrs Non 
velles de la ADUanique Celeste, 3 vols. (1892-99) ; IC. W. Brown, An 
Introductory Treatise on the Lunar Theory (1896); J. H. Poincare, 
Let^ons dc Alicanique Cdeste, 3 vols. (1905-10); Enc. der Aiath. 
U'iss., vol. vi, 2A, 2B, (]905-34); G. W. Hill, Collected Math. Works, 
4 vols. (1905-07); G. D. liirkhoff, Dynamical Systems (Amcr. Math. 
Soc. Colloquium Publ., vol. i\, 1927); A. Wintner, The Annlytiiul 
Foundations of Celestial Mechanics (1941). (D. Br.) 

CELESTIAL SPHERE, the imaginary sphere of indefinite 
radius on which the positions of the fixed stars are defined by 
their directions relative to an observer at its centre. The earth's 
axis meets the celestial sphere in two points, the celestial poles. 
(See Astronomy: Spherical.) 

CELESTINA, LA, the popular alternative title attached 
from 1519 (or earlier) to the anonymous Come.dia dc Cali.sto y 
Melibea, a Spanish novel in dialogue which was celebrated 
throughout Europe during the 16th century. The authorship of 
the Celestina and the date of its composition are doubtful. An 
anonymous prefatory letter in the editions subseciuent to 1501 
attributes the book to Juan dc Mena or Rodrigo Cota, but this 
ascription is universally rejected. The prevailing opinion is that 
the author of (he 21 acts was Fernando de Rojas, apparently a 
Spanish Jew resident at the Puebla de Montalban in the province 
of Toledo; R. Foulche-Delbosc, however, maintains that (he 
original 16 acts are by an unknown writer who had no part in the 
five supplementary acts. Some scholars give 1483 as the date of 
composition; others hold that the book was written in 1497 
These questions are still unsettled. The Celestina excels all 
earlier Spanish works in tragic force, in impressive conception, 
and in the realistic rendering of characters drawn from all classes 
of society. It pas.sed through innumerable- editions in Spain, 
and was the first Spanish book to find acccjitance throughout 
western Europe. A Latin version by Caspar Barth was issued 
under the title of Pornohoscodidascalus latinus (1624) with all 
the critical apparatus of a recognized classic. James Mabbe’s 
English rendering (1631) is one of the best translations ever 
published. The original edition of 1499 has been reprinted by R 
Foulche-Dclbosc in the Bibliotheca Hispanica, vol. xii (1902). 

Bibliography. —M. Menendez y Pelayo’s introduction to the 
Celestina (Vigo, 1899-1900) ; K. Foulcho-Delbo.sc, “Observations sui 
la Cilfstine” in the Revue hispanique, vol. vii, pp. 28-80 (1900) and 
vol. ix, pp. 171-199 (1002); and K. Haeblcr, “Bemerkungen zur 
Celestina,” in the Revue hispanique, vol. ix, pp. 139-170 (1902). 
CELESTINE (Caelestinus), the name of five popes. 

Celestine I, pope from 422 to 432. After his triumph over 
the dissensions cau.sed by the faction of Eulalius {sec Boniface 
I) his episcopate was peaceful. He instructed Cyril, bishop of 
Alexandria, to inquire into the doctrines of Nc.storius. To extir- 
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pate Pelagianism, he sent to Britain a deacon^ Palladios, at whose 
instigation St. Gerrnanus of Auxerre came to inculcate ortho¬ 
doxy among the clergy of Britain. Celestine also commissioned 
Palladiuni to preach the gospel in Ireland which was beginning 
to rally to Christianity, Celestine was the first pope who is 
known to have taken a direct interest in Britain and Ireland. 

Set Duchesne, Lib. PontificaUs, t. x. 

Celkstine II., pope in 1143-1144, Guido del Castcllo, born of 
noble Tuscan family, able and learned, studied under Abelard and 
became a cardinal priest. He was pope from Sept. 26, 1143 to 
March 8, 1144. He removed the interdict which Innocent II. 
had employed against Louis Vfl. of France, 

See A. Certini, Vita (FoUgno, 1716); Migne, Patrol. Lai. 179, 
765-8^0; Jafft-, Regesta Puntijlcum Rotnanorum (1888), voi. ii., i ff. 

Celestine III. (Giacinto Bobo), poi^e from 1191 to 1198, 
once cardinal deacon of Santa Maria in Cosniedin, became pope 
on March 30, iiiji. Henry VI. of Germany forced the pontiff 
to crown him emperor, and three years later took possession of 
the Norman kingdom of Sicily; he refused tribute and the oath 
of allegiance, and even appointed bishops subject to his own 
juriscliclion; moreover, he gave his brother in fief the estates 
which had belonged to the countess Matilda of Tuscany. Celcs- 
tinc dared not excommunicate him. In Engl.and, Prince John and 
the barons refused to recognize the papal legate, the bishop of 
Ely. Richard I. had been set free before the dilatory pope put 
Leopold of Austria under the ban. lie died on Jan. 8, 1198. 

See "Epistoltto Corlrstini III. Papae,” in M. Bouciuet, Receuil des 
hitoriens des (iaules, t. ig (1738 ff.) ; MiKne, Patrol. Lai. 206, 867 
ff.; turther sources in Nrues Archiv fur die dlUrt deuische Geschichts- 
kunde, a. 218; ii, 398 f.; 12. 411-414; Jaffe, Regesta Pvntificum 
Romanorum (i88«), vol. ii. 577 ff. 

Celestine IV. (Godfrey Castiglione), pope in 1241, nephew 
of Urban III, (i 1S5-87), was archpriest and chancellor at Milan, 
before he joined the Cistercians. In 1227 Gregory IX. created 
him cardinal priest, and in 1233 cardinal bishop of Sabina. Elected 
to succeed Gregory on Oct. 25, 1241, he died on Nov. 10 before 
consecration. 

See A. Potthiist, Regesta Pontificum Romanorum, vul. i. (1874), 
940 1. 

Celestine V. (St. Peter Celestine), pope in i2Cj4, was born of 
poor iiarcnts at Isernia about 1215, and became a Benedictine. 
Living as a hermit he attracted other ascetics whom he organized 
into a congregation of the Benedictines which was later called 
the Celestincs (q.v.). His Opuscula (Naples, 1640) are probably 
not genuine. A fight iK'tween the Colonna and the Orsini, as 
well as dissensions among the cardinals, prevented a papal election 
for over two years after the death of Nicholas IV. Finally, Celes- 
tinc was elected on July 5, 1294. Apocalyptic notions then cur¬ 
rent doubt Ic.ss aided his election, for Joachim of Floris and his 
school looked to monusticisra to deliver the church and the world. 
Multitudes came to Celestine’s coronation and he began his reign 
the idol of visionaries, of extremists and of the populace. But 
the popie was in the jxiwer of Charles II. of Na|>Ies, and became 
hi.s tool against Aragon, When he wished to abdicate, Benedetto 
Gaetano, destined to succeed him as Boniface VIII., removed all 
scriniles against this unheard of procedure by finding a precedent 
in the case of Clement I. Celestine abdicated on Dec. 13, 1294, 
and died fn a monastic cell in the castle of Fumone on May 19, 
1296. He was canonized by Clement V. in 1313. 

See Herzog-Hauck, Realencyklopiidic; Jean Aurilien, La Vie admir¬ 
able de . . . .Saint Pierre Celrslin (Bar-lc-Duc, 1873); II. Finke, Ails 
den Tagen Bonifaz Vlll. (MUnstcr, 1902). 

CELESTINE or CELESTITE, a name applied to native 
strontium sulphate (SrSO*), having been suggested by the celestial 
blue colour which it occasionally presents. It is usually colourless, 
or has only a delicate shade of blue. It crystallizes in the ortho¬ 
rhombic system, being isomorphous with barytes (9.V.). The 
cleavage is a [H.“rfcct parallel to the basal pinacoid, and a less 
marked fKiralkd to the prism. Although aJestinc much resembles 
barytes in its physical proiierties, ha\ing for example the same 
h<irdncs.s (3), it is less dense, its specific gravity being 3 9. It is 
less abundant than barytes, but is, however, much more soluble. 


Celestine occurs in the Triassic rocks of Britain, e^cially in 
veins and geodes in the Keuper marl in the neighbourhood of Bris> 
tol. At Wickwar and Yate in Gloucestershire it is worked for in¬ 
dustrial purposes. Colourless crystals of great beauty occur in as¬ 
sociation with calcite and native sulphur in the sulphur deposits of 
Sicily, as at Girgenti. Very large tabular crystals are found in 
limestone on Strontian island in Lake Erie; and a blue fibrous va¬ 
riety from near Frankstown, Blair county. Pa., is notable as hav¬ 
ing been the original celestine on which the species was founded by 
A. G. Werner in 1798. 

Celestine is much used for the preparation of strontium hydrate, 
which is employed in refining beetroot sugar. (F. W. R.) 

CELESTINES, a religious order founded about 1260 by 
Peter of Morrone, afterwards Pope Celestine'V. (1294). It was 
an attempt to unite the eremitical and cenobitical modes of life. 
Peter’s first disciples lived as hermits on Mount Majclla in the 
Abruzzi. The Benedictine rule was taken as the basis of the life, 
but was supplemented by regulations notably increasing the 
austerities practised. The form of government was borrowed 
largely from those prevailing in the mendicant orders. Indeed, 
though the Celestines are reckoned as a branch of the Benedic¬ 
tines, there is little in common Ijetween them. During the found¬ 
er’s lifetime the order spread rapidly, and eventually there were 
about 150 monasteries in Italy, and others in France, Bohemia 
and the Netherlands. The French houses formed a separate con¬ 
gregation, the head-house being in Paris. The French Revolution 
and those of the 19th century destroyed their houses, and the 
Celestine order seems no longer to exist. 

See Helyot, llisloire des ordres rcligieux (1792), vi. c. 23; Max 
Heimhucher, Orden und Kongregationen (1896), i. § 22, p, 134; the 
art. “Colestiner” in Wclzer und Welte, Kirchenlexicov- (ed. 2), Herzog- 
Hauck, Realencyklopddie (ed. 3) and Catholic Encyclopaedia, vol. xvi. 
pp. 19, 20. 

CELIBACY, the state of being unmarried. In the original 
Latin (caclibatiis, from caelebs, unmarried) it meant merely the 
fact of being unmarried, but was later restricted almost entirely 
to the perpetual renunciation of marriage, especially for religious 
motives. Celibacy was a practice of various religions even in pre- 
Christian times, as exemplified in the Roman vestal virgins and 
in Buddhist monasticism. Judaism frowned on celibacy, and 
considered childlessness a reproach, for it banished the hope of 
liegetting the Me.ssiah. But marriage was rejected by the major¬ 
ity of the Jewish sect of F^ssenes, which arose about two centuries 
before Christ, probably from Persian-Babylonian influences dur¬ 
ing the (ai)tivity and from contact with Hellenism through the 
Greek language. 

Christ commended celibacy for the sake of the kingdom of 
heaven (Matt, xix, 12), but did not prescribe it; and St. Paul 
praised virginity as better than marriage (I Cor, vii; 7, 32-40). 
Celibacy was a common practice among the early Christians, who 
were inspired by the example of Christ, the virtues of self-control 
and self-denial, and the freedom from family cares which would 
leave greater liberty for prayer, contemplation and apostolic ac¬ 
tivity, and would win the confidence and respect of the people. 
The practice was not confined to the clergy, but it became by 
church law an obligation for those who wished to embrace the 
clerical state. 

Origins of Clerical Celibacy.—The majority of scholars 
agree that the law of clerical celibacy was not of apostolic origin. 
St. Paul recommended celibacy, but he also wrote that a bishop 
should be a man of one wdfe (I Tim. iii, 2; Titus i, 6). This was 
generally understood to exclude from bishoprics, not unmarried 
men, but rather men who had married more than once, at least 
after their baptism. A few contemporaries of St. John Chrysos¬ 
tom found in these texts a command that a bishop should have a 
wife, and this interpretation was revived in the 16th century by 
the Protestant reformers. 

Wlxile no strict law of celibacy existed during the first three 
centuries of Christianity, its practice was ift honour among the 
clcrg>' from the time of the apostles. Tertullian admired the 
number of celibate clergy and Origen contrasted the spiritual 
fatherhood of the priests of the New Testament with the caniai 
paternity of the Levites of the Old Law. At the same time, ac- 
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cording to Clement of Alexandria, the church approved of clergy¬ 
men who had married; if they used their marriage rights without 
sin, they would be saved by having children. When a law of celi¬ 
bacy was proposed in the ecumenical council of Nicaea in 325, 
Paphnutius, a celibate Egyptian bishop, objected that nothing 
should be added to the ancient tradition which opposed marriage 
after ordination, but did not prohibit wedded life for those who 
married before ordination. The council accepted this advice and 
contented itself with the provision that the clergy should not 
have in their houses unmarried women other than near relatives.^ 

Celibacy in the Oriental Church.—The law of clerical celi¬ 
bacy developed during and after the 4th century, more strin¬ 
gently in the west than in the east. The practice of celibacy was 
esteemed in the eastern church, but was not universal. The coun¬ 
cil of Ancyra in 314 allowed a candidate for the diaconate to 
state his choice of celibacy or marriage, and bound him accord¬ 
ingly. A few years later the council of Gangra condemned any 
disdain for the ministry of married priests. The bishops, how¬ 
ever, practised continence even when married, and this custom 
gradually passed into church law, for which Justinian established 
civil sanctions. The discipline of the oriental church was finally 
fixed in the council of Trullo in 6g2. Absolute continence was 
prescribed for bishops; if they had been married they could not 
be consecrated unless their wives would enter monasteries. Or¬ 
dained priests, deacons, and subdeacons could not marry, but 
they were free to retain wives they had taken before ordination.'*' 
This law has remained substantially the same in the eastern 
churches, but the practice has been to select bishops only from 
the unmarried priests. 

Many of the eastern churches that have reunited with the 
Roman see have also accepted the stricter Roman discipline, 
but the retention of the old oriental practice has been tolerated 
in some of them. 

The Early Latin Church.—After the beginning of the 4th 
century the custom of clerical celibacy gradually evolved into a 
legal obligation in the western church. The council of Elvira 
(Grenada) about the year 300 prescribed continence for bishops, 
priests and deacons.^ This was merely a provincial council local 
to a part of Spain, but it has been prominent in the history of 
celibacy since it established the earliest recorded legislation on 
this subject. The same discipline was decreed in 386 by the 
church in Rome, and Pope Siricius set about making it universal 
in the Latin church. By letters to Spain and Africa he notified 
the bishops of the ruling, and prescribed penalties for violations."* 
A few years later Pope Innocent I wrote to the bishops of Rouen 
(404) and Toulouse (405) in the same vein. Councils in Carthage 
in 390 and 401 prohibited matrimonial intercourse of priests and 
deacons. At about the same time councils in Toledo and Turin 
barred advancement in orders if deacons or priests failed to ob¬ 
serve continence with their wives, French councils demanded a 
promise of perpetual chastity from candidates for the diaconate. 
The church in England and Ireland also followed the continental 
law. Pope St. Leo I (440-461) restated the law of celibacy and 
included subdeacons among its subjects.^ 

The law met with opposition and St, Jerome knew of more 
than 300 married bishops. Other writers and many epitaphs of 
the clergy recorded clerical marriages as late as the 6th century. 
Time was required for the law to be universally accepted, but it 
was clear and definite after the 6th century except for subdeacons, 
for whom it became general in the 9th century. 

Since married men received orders and undertook the obliga¬ 
tion of celibacy, their wives were to be treated as sisters there¬ 
after, and were called deaconess, priestess and qpiscopess. The 
wife of a priest or deacon remained mistress of his house, but a 
bishop’s wife was to live in a separate home, and measures of 
vigilance were prescribed for them. But the proximity of the 
married couple was a source of danger, and violations of the law 

‘Socrates, Ri^. ecd., 1 1, e. XI; Omeilium Nicoemm, can. 3; Mansi, Concilia, vol. a, 
col. 670. 

*ConciKtm Tntllamum, can. 6, 12, 13, 48: Mansi, Concitio, vol. 11, col 944-948, 965. 

*ComiHnm BUheritanum, can. 33: vol. a, col. tt. 

*Epist. ad Rimeriim; Rpist. ad A/ras. 

»St. Leo I. EpisiU XIV, c. rv^ 
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were not rare, although it was generally well observed during the 
Merovingian period, and many of the clergy were unmarried. 

In the 8th century violations of the law became more frequent 
especially when Charles Martel began to distribute benefices to 
men who were more interested in the income than in the duties 
of a cleric. There was chaos in the Frankish church, as St. Boni¬ 
face reported to Pope Zachary, but the saint succeeded in effect¬ 
ing a great reform there. In Spain King VViliza went so far as to 
abrogate the law of celibacy. With the advent of the Carlovin- 
gians better discipline was restored. Various councils renewed 
the old canons and Charlemagne sanctioned the traditional church 
law. But after the break-up of his empire the laws of both church 
and state were largely disregarded. During the 10th and most of 
the nth centuries the laxity of the clergy made clerical marriages 
quite numerous. In many places the abuse was so rampant that 
marriage tended to become the normal state of the clergy with no 
stigma attached to it. The tenn “concubinage" was applied to 
these unions, but not in its strict sense, for the church had not 
yet made holy orders an impediment to valid wedlock. Some 
clerics did keep mistresses, but others contracted true marriages, 
either secretly, or even openly, as Pope Leo VII dejilored in a 
letter to the Gauls and Germans. 

In the middle of the 10th century the bishop of Augsburg was 
St. Ulric to whom an extant letter in favour of sacerdotal mar¬ 
riage has been attributed. Dr. Henry C. Lea in his History of 
Sacerdotal Celibacy vouched for its authenticity, hut no careful 
scholar after the middle of the 19th century would disagree with 
August Potthast's evaluation in his bibliography of mediaeval 
history. He catalogues the letter under the heading, “P.seudo- 
Ldalricus" as a fabrication of about 1075, a century after Ulric’s 
deatl! in 973, and a period of sharp controversy between the 
papacy and the empire,® 

Reforms of Gregory 'VII.—In the nth century the church be¬ 
gan to re-establish the old canons, but the long-standing abuse 
was not repressed without a struggle. It took the exhortation of 
the most virtuous among the clergy and the drastic legislation of 
the greatest of the popes to bring about a reform. Severe laws 
and penalties were enforced, not only again.st the incontinent 
clergy, but also against their illegal partners. Some of the clergy 
who were liberated serf.s took free women to wife in order to 
have children who would be free and inherit their property ac¬ 
cording to the civil law. Hence Benedict VIII, in the synod of 
Pavia about 1022, decreed the children of the clergy to be serfs 
of the church, and Henry II incorporated this into the law of the 
empire. 

Leo IX in the Latcran synod of 1049 enslaved the concubines 
of the Roman clergy to the Lateran palace. Various synods in 
England and France allowed the rural clergy to keep the wives 
they had taken, but forbade future clerical marriage. 

St. Peter Damien and Hildebrand were strong supporters and 
advisers of the popes of this period, and when Hildebrand be¬ 
came Pope Gregory VH in 1073. he made strenuous efforts to 
restore the ancient discipline. Many clerics l>elieved that con¬ 
trary custom had abrogated the law and made their marriages 
blameless, so when Gregory’s legates instructed the German hier¬ 
archy to enforce celibacy, some of the clergy -threatened to give 
up their ministry rather than their wives, saying that the pope 
might get angels to take their places. Similar disturbances oc¬ 
curred in France, but Gregory was not to be turned from his 
purpose. He took the unprecedented and dangerou.s step of sub¬ 
jecting the clergy to the judgment of the laity. He WTOte several 
letters exhorting princes and people to refuse, and even to hinder 
by force, the ministrations of priests who were tainted with in¬ 
continence.^ The temporary harm of such a measure was justified 
by the permanent gain effected, for the efforts of Gregory and 
his immediate successors brought about the desired reform. One 
of the principal causes of clerical incontinence was removed by 
the eventual settlement of the conflict over lay investitures. 
Finally the first and second ecumenical councils of the Lateran 

•Lea, History of Sacttdotal Celibacy, vol. I, p. 171; f** Thursion, “A Saint Averse to 
Olibacy," Tka Month, vol. Ill frooS) pp .311-31,^ 

Kf. Gregorius VU od Cermanos, Maoni, Concilia, vol. 20, col. 625. 
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(1123 and 1139) removed the possibility of clerical marriage after 
ordination to the subdiaconatc by making this and higher orders 
an impeclimcnt to valid marrianc.' After these decrees the un¬ 
lawful unions of clerics were mere concubinage. These steps led 
to a general observance of the law .so that in the i3lh century 
concubinage wa.s the rare exce[)lion among the clergy. 

A new decline set in during the 14th and 15th centuries and 
various princes and churchmen propo.scd the adoption of the 
jiractice of the oriental church. The cpiestion was raised, without 
result, in the councils of Vienne (1311-12), Constance (1414-18) 
and Basel (1431-49). Some priests claimed .sjiecial dispensations 
from the law of celibacy and even used forged papal documents 
to prove their claim. 

in the i6th century Martin Luther and other Protestant leaders 
.attacked clerical celibacy, and as Protestanti.sm progrc.ssed, some 
Roman Catholics thought a relaxation of the law might help to 
restore unity in the church. 

Modern Roman Discipline. —The great reforming council of 
Trent, after long discussicjn, retained the earlier laws, including 
the Lateral! decree that holy orders nullify an attempt to marry, 
and delined as an article of faith the church’s power so to legis¬ 
late.^ The observaru e of the law w'as greatly forwarded by 
founding seminaries in which the candidates were trained in vir¬ 
tue while being instructed in preparation for ordination. 

After Trent, at the re{|uest of l erdinand I and Maximillian II, 
Pope Pius IV for a time considered iiermitting clerical marriage 
in (Germany, but the (|uestion was shelved and the law of Trent 
remained the settled legislation of the church. It was incorpo¬ 
rated into the 1918 Codex Juris Canonid in canons 132, 987 and 
1072. 

Ifispensations have .sometimes been granted to subdeacons and 
deacons who returned t«j lay status, but to priests very rarely 
and only in view of the common welfare. General dispensations 
were given in England to the clergy who had embraced Anglican¬ 
ism anti married, but w'ho wished to return to Rome under Mary 
'J'udor; and to the small section of the Erench clergy who had 
unfrotked themselves ami married in fear of the Terror. 

'rhe church never absolutely prohibited the ordination of mar¬ 
ried men, but to protect the rights of their wives the practice 
aro.se of refusing ordination unless the W'ife freely vowed per¬ 
petual chastity. 'Phis wa.s the law in the 14th century.-* The 1918 
code of canon law prohibited ordination of a married man Avith- 
out the very rarely granted dispen.sation of the Holy See. 

'Pliere has been o( casioiial laxity since the council of Trent, 
and in the early 19th century there was German agitation for a 
mitigatitm of the law, but in general the celibacy of the Roman 
Catholic clergy lias won respec t and intluence in and outside their 
church. 

rhe practice of celibacy was revived in the Church of 
England during the latter part of the 19th century by some 
monastic institutions which also made foundations in America. 

linu.KM'.HAi'itY — Among the best treatments of celibacy arc F. X. 
Funk, “Ccilibnt und Priesterehc,” in his Kirihen^esehichilichc Ahhand- 
littij’fn und I'nlrrs/tf hun}>fn, 1897, vol, I, pp. 69-120; and E. Va- 
landard. “Cclibat," in Dictiannairv dc Thhdogir CathoUque, 1923, vol. 
n, part 2, (■{)!. 2 o()H 20S8. A good historical and archaeological Ircal- 
ment of the fust eight centuries is found in H. Leclercq, “Celibat,” in 
Dictionnairv d'Arrhrolode VhrHirnnr ct dr Lilur^ie, 1925, vol. IL part 
2. col. 2*802-2831, where a complete bibliograjihy also is found. A 
gt)od English treatment w-ith detailed discussion of celibacy in F'ngland 
is flerhert Thurston's “('elibacy of the Clergy,” in The Catholic En- 
(\rlof>rdi(i, vol. Ill, pp, 481-488, The best known opponent of cler¬ 
ical celibacy i.s Henry C. Leu, History of Sacerdotal Celibacy in the 
Christian Church, 1907, but he has been charged with superficial and 
biasecl .scholarship by Roman Catholic scholars and some others. Dis¬ 
affection was expressed tty Johann and Augustin Tbeiner in Ein- 
filhrunji der erzivuny,enen Ehelosinkeit, 1828, which was prohibited 
by the Holy See and afterward repudiated by Augustin Thciner. 

(H. R. W.) 

CELINA, an inrorfiorated village in western Ohio, U.S.A., 
on Grand lake (vir Lake St. Marys); the county seat of Mer- 

.1 CUeranrn^f 1 , cun. -m ; ibid., II, can. 7; see Duretum Grtiliani, dist. XXVII, c. 8: 

ibut, caMut XXVIl, (j 1. 1: .JO. 

H trncilium TridrHtinum, 5c»s. XX^\^can. 4 and 9; Mansi, Concilta, vol. 33, col. 150-151. 

iuri\ catwtwKi. i,»/) w»»V., tit. A, dt veto el utli redemptione, in Extravag. 
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cer county. It is served by the Cincinnati Northern and the 
Nickel Plate railways. Pop. in 1940. 4,841 by the federal census. 
Celina is a summer resort, the commercial centre of a farming 
region and an important furniture-manufacturing town. Stearic 
acid and metal products are also manufactured. The village was 
settled in 1834 and incorporated in 18S5. Grand lake is an arti¬ 
ficial lake, 9 mi. long by 3 mi. wide, built to feed the old Miami 
and Erie canal. 

CELL, originally a small detached room in a building (Lat. 
cclta, a small room), particularly a small monastic house (.see 
AiiiiKY). 2\lso used for the .small sleeping apartments of the monks, 
or the small dw-elling of a hermit. This use still survives in the 
.«mall separate chambers in a prison (q.v.). Tlie word also denotes 
various small compartments which build up a compound struc¬ 
ture. such as honeycomb, etc. 

In electricity a cell may be defined as a system which produces 
electromotive force by chemical action; for voltaic, dry and con¬ 
centration cells see Hattery, and Electrolysis; Voltaic Cidls; 
for secondary cell see Accumi’lator (.Storage C'ell); for gas 
cell see Hydrogen-Ion Concentration; for standard cell sec 
Instrcmknts, Electrical. 

In biology the term cell denotes microscopic structural elements 
which form the bulk of the tissues of animals and plants of 
visible dimensions. The precise meaning of the term cell in bio¬ 
logical literature is set forth in the article Cytology (q.v.). When 
the term came into usage in biology, it referred to the smallest 
units of structure that the microscope could reveal in the animal 
or plant body. First u.sed by Robert Hooke (1665) for the minute 
cavities of cork, a tis.sue which he described as made up of “little 
boxes or cells,” it is a survival from the microscopic descriptions 
of plant structure made by 17th century botanists, and as such 
i.s really a misnomer, for tissues of animals rarely (iis]!lay the 
honeycomb-like appearance of pith, cork, etc., when examined 
microscopically. To-day the cell i.s recognized to be a complc.x, 
consisting of a number of w'cll-defined structures (nucleus, mito¬ 
chondria, etc.) .so that it is no lunger possible to define the cell as 
the ultimate structural unit of living matter. On the other hand, it 
is a physiological unit. It is the dedimitation of this characteristic 
complex of microscopically visible units by a boundary which 
posse.s.ses the physical property of differential permeability to dif¬ 
ferent kinds of molecules that characterizes the individual cell, 
w'hich has thus come to be regarded as a unit of physiological ac¬ 
tivity of a certain order. The fact that the respective contributions 
of the maternal and paternal parents to the phy.sical constitution 
of the offspring are derived in each case from a single cell of the 
parent-body has revolutionized the study of heredity; and has 
stimulated a considerable body of research which makes it possible 
to-day to envi.sage the structural basis of hereditary tran.smission 
and the determination of sex. 

Thus the Cell Doctrine, i.c , the recognition of the cell origi¬ 
nally as the .structural unit of 
the body and later as a unit of 
physiological activity, has exerted 
its influence on every depart¬ 
ment of biological thought since 
it was formulated by M. J. 
Schleiden and Theodor Schwann 
in 1839. (L. T. H.) 

CELLA, in architecture, the 
Latin name for the enclosed por¬ 
tion of a Roman temple, corre- 
.sponding with the naos of the 
Greek temple, or any similar 
structure, w^hether of a temple or 
A DUNCAN PHYFE CELLARED OF Other building. 

THE 19TH CENTURY. MOUNTED WITH CELLARET (i.e., little cel- 
CLAW FEET ) Strictly that portion of a 

sideboard which is used for holding bottles and decanters. Some¬ 
times it is a drawer, divided into compartments lined with zinc, 
and sometimes a cupboard, but still an integral part of the .side¬ 
board. In the latter part of the i8th century, when the sideboard 
was in proce.ss of evolution from a side-table with drawers into 
the large and important piece of furniture which it eventually be- 
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came, the cellaret was a detached receptacle. It was most com¬ 
monly of mahogany or rosewood, many-sided or even octagonal, 
and occasionally oval, bound with broad bands of brass and lined 
with zinc partitions to hold the ice for cooling wine. Sometimes 
a tap was fixed in the lower part for drawing off the water from 
the melted ice. Cellarets were usually placed under the sideboard, 
and were, as a rule, handsome and well-proportioned; but as the 
artistic impulse which created the great iSth-century Engli.sh 
school of furniture died away, their form grew debased, and under 
the influence of the British Empire fashion, which drew its inspi¬ 
ration from a bastard classicism, they assumed the shape of 
sarcophagi incongruously mounted with lions’ heads and claw-feet. 
Uepplewhite called them gardes du vin; they are now nearly 
always known as “wine-coolers.” 

CELLE, a town of Germany, in the Prussian province of 
Hanover, on the left bank of the navigable Aller, near its junc¬ 
tion with the Fuse and the Lachte, 23 m. N.E. of Hanover. Pop. 
(i 933 ) 27,715. Founded in 1292, the town was the re.sidencc of 
the dukes of Liineburg-Celle, a cadet branch of the ducal house of 
Brun.swick, from the 14th century until 1705. The mo.st interest¬ 
ing building is the former ducal palace, begun in 1485 in Late 
Gothic style, but with extensive Renaissance additions of the late 
17th century. There are manufactures of biscuits, umbrellas, 
leather, sugar, dyes and pa}K‘r, and trade is carried on in wax 
and timber. Celle is the scat of the court of appeal from the 
superior courts of Aurich, Detmold, Gottingen, Hanover, Hilde- 
sheim, Liinchurg, Osnabriick, Stade and Verden. 

CELLIER, ALFRED (1844-1891), English composer of 
light operas of which one, “Dorothy,” enjoyed prodigious popu¬ 
larity, running from Sept. 25, 1886, till April 1889. “The Mounte¬ 
banks'” to a libretto by W. S. Gilbert, was also very successful. 

CELLINI, BENVENUTO (1500-1571), Italian artist, 
metal worker and sculptor, born in Florence on Nov. i, 1500. His 
father was a musician and artificer of musical instruments, who 
married Maria Lisabetta Granacci, and iS years elapsed before 
they had any children. Benvenuto (meaning “welcome”) was the 
third child. The father destined him for his own profession and 
tried to thwart his inclination for design and metal work. At 15, 
however, he was apprenticed to a goldsmith, Antonio di Sandro, 
named Marconc. He had already attracted some notice in Flor¬ 
ence wben, being implicated in a brawl, he was banished to Siena 
where he worked for Francesco Castoro, a goUismith. He visited 
Bologna and Pisa, and returned to Florence before he went to 
Rome in 1519. To this period belong a silver casket, some silver 
candlesticks, a vase for the bishop of Salamanca, and the gold 
medallion of “Leda and the Swan”—the head and torso of Leda 
cut in hard stone—executed for Gonfaloniere Gabbrello Cesarino, 
which is now in the Vienna museum. In the attack upon Rome 
(1527) by the constable dc Bourbon, the bravery of Cellini proved 
of .signal service to Pope Clement VH.; if we may believe his own 
accounts, his was the hand which shot the Bourbon dead, and he 
afterwards killed Philibert, prince of Orange. His exploits paved 
the way for a reconciliation with the Idorentine magistrates and 
his return to Ilorence. Here he worked on medals, the most 
famous of which are “Hercules and the Ncmean Lion,” in gold re¬ 
pousse work, and “Atlas supporting the Sphere,” in chased gold. 
FTom Florence he went to the court of the duke of Mantua, and 
thence again to Rome, where he was employed in the working of 
jewellery and the execution of dies for private medals and for the 
papal mint. Here, in 1529, he avenged a brother’s death by slay¬ 
ing the slayer; soon afterwards he had to flee to Naples to shelter 
himself from the consequences of an affray with a notary, Ser 
Benedetto, whom he wounded, but on the accession of Paul III. 
he was reinstated. The plots of Pierluigi Farnese, a natural son of 
Paul III., led to his retreat from Rome to Florence and Venice, 
and once more he was restored with greater honour than before. 

On returning from a visit to the court of Francis I., being now 
aged 37, he was imprisoned for some time on a charge (appar¬ 
ently false) of having embezzled during the war the gems of the 
pontifical tiara. At last, however, he was released at the interces¬ 
sion of Pierluigi’s wife, and more especially of the Cardinal d’Este 
of Ferrara. For a while after this he worked at the court of 
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Francis I. at Fontainebleau and in Paris. But the enmity of the 
duchesse d’Etampes and the intrigues of the king’s favourites led 
him, after about five years of laborious and sumptuous work, to 
retire in 1545 in disgust to Florence. During the war with Siena, 
Cellini was appointed to strengthen the defences of his native city. 
He died in Florence on Feb. 14; 1571, unmarried, and was buried 
in the church of the Annunziata. 

Besides the works in gold and silver which have been men¬ 
tioned, Cellini executed several pieces of sculpture. The most 
distinguished is the bronze group of “Perseus holding the head of 
Medusa,” now in the Loggia dei Lanzi at Florence, one of the 
most typical monuments of the Italian Renais.sance. 

Not less characteristic of its splendidly gifted and barbarically 
untameable author arc his autobiographical memoirs begun in 
Florence in 1558—a production of the utmost energy, directness, 
and racy animation, setting forth one of the most singular careers 
in all the annals of fine art. His amours and hatreds, his passions 
and delights, his love of the sumptuou.s and the exquisite in art, 
his self-applause and self-assertion, make this one of the most 
.singular and fascinating books in existence. The original manu¬ 
script is at the Laurenziana in Florence, Cellini also wrote treatises 
on the goldsmith's art, on sculpture, and on design (translated by 
C. R. Ashbec, 1800). 

Among his works of art, many of which have perisheil, were a 
colossal Mars for a fountain at Fontainebleau and the bronzes of 
the doorway, coins for the papal and Florentine states, a Jupiter 
in silver of life size, and a bronze bu.st of Bindo Altoviti. His 
other works in existence to-day arc the celebrated salt-cellar made 
for FTancis I. at Vienna; a medallion of Clement Vll. in com¬ 
memoration of the peace between the Christian princes, 1530, 
signed with the artist’s name; a medal of Francis 1 . with his por¬ 
trait, also signed; and a medal of Cardinal I’ictro Bembo. (’ellini, 
while employed at the papal mint at Rome during the jvipacy of 
Clement VII. and later of Paul III., executed the dies of .several 
coins and medals, some of which still survivT. He also executed 
in 1535 for Alessandro de’ Medici, first duke of Ilorence, a 40- 
soldi piece, with a bust of the duke on one side, and standing fig¬ 
ures of the saints Cosmo and Damian on the other. 

The important works which have perished include th(‘ uncom¬ 
pleted chalice intended for Clement VII.; a gold cover for a 
prayer-book as a gift from Pope Paul III. to Charles V.; large 
silver statues of Jupiter, Vulcan, and Mars, wrought for Francis I, 
(luring his sojourn in Paris; a bust of Julius Caesar; and a silver 
cup for the cardinal of Ferrara. The magnificent gold “button,” 
or morse, made by Cellini for the cope of Clement VII., appears 
to have been sacrificed by Pius VL, in furnishing the indemnity 
of 30,000,000 francs demanded by Napoleon in 1707. Fortunately 
there arc in the print room of the Briti.sh Museum three, water¬ 
colour drawings of this splendid morse done by 1 '. Bertoli in the 
first half of the iSth century. 

Bidliocrapiiy.—C ellini’s autobiography wa.s publi.shed by (). Bacci 
(icjoo). Engli.sh translations by J. A. Symonds, Thomas Roscoe, A. 
Macdonnell and R. H. Cust. Bolzcnthal, Skizzen zur Kunstgi-s< lti< hir Her 
modernen Aledaillen-Arbeit 1420-1840 (i«4o) ; J. Fricdliindcr, Die ilal~ 
icnhchrn Schaumunzen des /yc” Jahrhundertu (1880-S2) ; A. Arinand, 
Les midailleurs iiaUens des et lOe siccles (1883-87) ; Engi ne Plon, 
Cellini, orfevre, midailleur, etc. (1883) ; A. Ilciss, Les mi'dailleurs flor- 
entins (1887); E. Babelon, La gravure en pierres fines (181)4); N. 
Rondot, Les rnddailleurs lyonnais (Macon, 1807) ; L. Dimier, Cellini d. 
la four de France (1898); Dr. Julius Cahn, Mrdaillen nnd Plakrttcn 
der Sammlung IV. P. Metzler (Frankfort-on-Main, 1898) ; Molinicr, 
Les Plaqucttes; I. B, Supino, II Medagliere Medicen nel R. Museo 
Nazionale di Firenze (Florence, 1899) ; T. Longueville, Cellini, His 
Times and Contemporaries (1899) ; L’Arte di Benvenuto Cellini (Flor¬ 
ence, 1901); C. von Fabriezy, Medaillen der iltilicnischen Renaissance 
(Leipzig) ; L. Forrer, Biographical Dictionary of Medallists, etc. (1904). 

CELLULOID. This artificial substance, known also as arti¬ 
ficial ivory and xylonite, is a comprc.s.sed, solid solution of nitrated 
cellulose in camphor or a camphor substitute. It is colourless or 
slightly yellow, transparent in thin sheets, and capable of being 
stained with the most delicate colours, which penneato its entire 
mass. Celluloid is of uniform composition and its .specific gravity 
is about 1-35; it is insoluble in water or dilute acid, usually emits 
a faint smell of camphor and is inflammable. 

Celluloid becomes plastic when immersed in water at or near 
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bmling«point and call Uien be moulded into any desired fonn. 
At ordinary temperatures it can be cut, turned, sawn, driUed and 
otherwise worM to form numerous useful and omatnental 
articles. Having a tensile strength of 10,000-1 a,ooo lb, per sq. 
in., it is one of the strongest of artificial materials. Celltdoid is 
elastic, and can be produced in very thin sheets and films; cellu¬ 
loid films o oooo039(yy^Wg-) in. thick were made in 1924 by the 
U.S. Bureau of Stantfirds, for use in X-ray researches. 

The solubility of nitrated cellulose in camphor is the impiortant 
proj)erty on which the success of making ordinary celluloid de¬ 
pends. Tis.sue paper, cotton, wood or other cellulose material is 
nitrated by means of a mixture of strong nitric and sulphuric 
acids. The product, which, is of the nature of, but less highly 
nitrated than, gun-cotton, is bleached, washed and dried; it is 
then incoqiorated in a mixing-machine, with natural or synthetic 
camphor and volatile solvents. At this stage softeners, e.g., oils, 
colouring matter and filling material, selected according to the 
kind of celluloid required, may be added. The gelatinous mass ob¬ 
tained is transferred to heated adjustable rollers by which it is 
kneaded and rolled into sheeLs of any desired thickness. After re¬ 
moval from the rollers, the sheets are pressed and dried or sea- 
.soneci to eliminate the volatile solvents. 

Numerous modifications of the proce.ss thus briefly described 
have been pro^wsed, some having for their objects the production 
of so-called “non-inflammable celluloid” and the u.se of a substi¬ 
tute for camphor, the price of which is usually high. 

Making Celluloid Safe.—The attempts to make a celluloid 
which is Jess inflammable than ordinary celluloid have been to 
some extent successful. To achieve this result, a chloride has 
been added to the celluloid-making materials, or a bromaie or 
other sub.sLance capable of liberating llarne-extingui.shing gases, 
or the celluloid mass has been very highly compressed. Acetyl 
cellulose or cellulose ethers have also been used instead of the 
nitrated ceiJulo.se; tliis use, however, leads to a consideration of 
proi e.sses, outside the scojie of this article, in which acetyl cellu¬ 
lose, cellulose ethers, and syntheue resins and not nitrated cellu¬ 
lose are used. 

There have been very many attempts, mostly unsuccessful, to 
obtain a suitable camphor substitute. The most commonly used 
substitutes for camphor are the cresyl phosphates dibutylphthal- 
idc; these also render the celluloid less inflammable. Recently cel¬ 
luloid manufacture has been very much modified. Celluloid is pre- 
idpiiated, in the form of powder, by gradually adding water to its 
solutions. After separation, the powder is dried, filled into moulds 
and heated until plastic under pressure. Such processes have the 
advantage of consiilerably shortening the seasoning step and 
facilitating addition of colouring matter. 

The term celluloid was first applied by Messrs. J. W. and I. S. 
Hyatt, who began the manufacture of the material in the United 
States ill i86y. Their work was based on that of A. Parkes and 
1 ). Spill, who, in 1855 and 1868 re.spcctively, succeeded in England 
in making .similar plastic materials. The advance of J. W. and 
1 . S. Hyatt was due to their investigations into the action of cam¬ 
phor upon cellulose and to their improved mechanical methods, 
'riie industry has become established in the United State.s, Great 
Britain, Prance, Germany, Austria, Switzerland and Japan. 

Not only ivory but also horn, tortoi.se-shell, amber, agate, ebony 
and many other natural substances may be imitated by means of 
celluloid, and it is used in making numerous useful and ornamental 
articles. These include cutlery handles, billiard balls, collars, auto¬ 
mobile windows, piano keys, buttons, combs, brush and mirror 
backs, fancy boxes, dolls, hollow balls and other toys, dental 
plates, accumulator cases, telephone mouthpieces, transparent 
.SI rei ns and parts of drawing and optical instruments. During the 
War the demand for celluloid articles such as accumulator cases 
and transparent screens, was great. 

In obtaining irregular colour effects in celluloid, e.g., for pro¬ 
ducing imitation tortoise-shell, colouring matters are dropjjed 
very carefiilly and in small quantities upon a sheet of celluloid 
before seasoning, a.s the sheet passes between rollers; the colouring 
matter sinks into the sheet. 

Sfr F. Hoeckmann, Celluloid (igji); H. H. Hodgson, Celluloid 
(1935)- (T.E.L.) 


CELLULOSE. Tht tnaki ingredient of the membranous cell 
walls of plants, which in the more advanced stages of develop¬ 
ment assume elongated shapes and become tubular and fibrous. 
In the plant structure cellulose is always accompanied by other 
substances in intimate association, as incrustants, from which it 
can be freed by various methods. Cellulose of high purity is 
easily prepared from cotton, the seed hair of gossypium, by pro¬ 
longed boiUng of the raw material with 1% solution of sodium 
hydroxide, subsequent treatment with dilute acetic acid and re¬ 
peated washing with distilled water: its analysis will then be about 
99-8% of cellulose and 0-05% of ash. Cellulose obtained in this 
sort of way is regarded as standard cellulose. Chemical filter pa¬ 
per is practically pure cellulose, especially when it has received an 
exhaustive treatment with hydrochloric and hydrofluoric acids for 
removal of ash, which is partly siliceous. Standard cotton cellu¬ 
lose is white, fibrous and of characteristic form and appearance: 
other pure fibrous celluloses, e.g., bleached flax, hemp, ramie, 
wood-cellulose, are equally characterized in form and appearance. 
Commonly it absorbs 6-8% of moisture in contact with the air, 
which is given off again by drying at ioo-io5°C.: it apiaears that 
it gives up water more slowly than it absorbs it. When dry, cellu¬ 
lose is a good electrical insulator with specific inductive capacity 
about 7. The specific gravity of cellulose is about 158 and de¬ 
pends on its source and on its state or condition (woods, contain¬ 
ing 40-80% of air, have an apparent specific gravity about 0-3- 
1-3). W. N. Hartley (1893) and S. Judd Lewis (1918-24) have 
shown that cellulose is strongly fluorescent to much of the ultra¬ 
violet spectrum; it appears that constituent groups within the 
cellulose molecule affect the fluorescent properties, as indicated 
by distortion of the characteristic frequency curve, so that it may 
be possible, eventually, to use this method in the determination 
of questions of constitution. 

The properties of cellulose depend to a considerable extent on 
its state or condition. Thus, whereas cotton cellulose will ab.sorb 
about 7% of moisture from the air, regenerated cellulose, such as 
artificial silk, will absorb similarly about 10% and so on; the gen¬ 
eral experience being that almost any sort of pre-treatment tends 
to make some portion at least of the cellulose more reactive, and 
this effect is not reversible. 

Comparison of Celluloses,—From cellulosic raw materials, 
celluloses can be separated by a variety.of methods, some of which 
are of great industrial importance. The cellubses thu.s .separated 
have prot)crties that are not identical with tho.se of standard 
cotton cellulose. The cotton cellulose is, for example, relatively 
more resistant to the action of acids (hydrolysis) and alkalis 
than are other celluloses. The less resistant portions of the 
celluloses are termed hemicelluloses. Whether or not the more 
resistant, less soluble residual portions of these celluloses arc 
identical with the resistant cellulose of cotton is a difficult ques¬ 
tion, not yet finally answered, on which recent methods of in¬ 
vestigation by X-ray analysis have given valuable information. 
Something of the nature of the difficulties underlying this kind of 
enquiry will be appreciated from the following considerations. 
Classical chemi.stry has achieved its successes largely by analytic 
and synthetic methods of re-arranging atoms and molecules in 
fluid media (gases, liquids, solutions). The systematic principles 
guiding these methods have had to be derived, until comparatively 
recently, almost entirely from the study of fluid systems; and thus 
it happened that very little was known about the fundamental in¬ 
ternal arrangements and groupings of atoms and molecules, in¬ 
side solids. But the study of the colloidal state has shown that 
the properties of substances and the qualities of materials are 
related not merely to fundamental arrangements and groupings of 
their atoms and molecules but also, in turn, to the higher aggre¬ 
gation of these fundamental units into particles, micelles, crystal¬ 
lites or whatever they may be called. X-ray analysis has shown, 
further, that a substance like sodium chloride, consisting of sep¬ 
arate NaCl molecules in solution, is when in sUu in the crystal, 
an aggregate of linked, alternate Na and Cl atoms arranged in 
lines and planes, in orderly sequence: so that the whole crystal is 
really a single, ordered aggregate of atoms and its properties and 
qualities are related to that state or condition of aggregation. 
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T^he chemistry of cellulose hos been derived* fit neoeiaity* very 
largefy from the study of its reactions to reagents wiii^ of 
course, affect the state or condition of aggregation and it is prol> 
able that it has never been possible to reverse chemical treatment 
to the full extent of restoring the cellulose to the state or condi¬ 
tion of aggregation in which the plant formed it originally, and 
upon which its qualities and properties as cellulose material de¬ 
pend. When, therefore, celluloses derived from different sources 
by different methods behave differently, c.g., towards acids or al¬ 
kalis as already recorded, it may be either that they are not one 
and the same sort of cellulose or that if they are the same then 
their state of aggregation may be not the same. X-ray analysis has 
given some information on this problem though much remains to 
be done before its conclusions can be accepted with finality. The 
method depends upon the diffraction of X-rays by the planes of 
the atoms. By ingenious arrangements the diffracted rays are 
registered photographically on a film as a series of parallel lines 
of varying intensity and characteristic pattern. The method 
shows that the cellulose aggregates consist of crystallites: their 
arrangement in crystalline form is the same for cotton, ramie and 
wood. The artificial silks, excepting cellulose acetate, which is 
amorphous—show the same sort of crystallite units. But there are 
differences, however, which appear to arise in respect of the ar¬ 
rangement of crystallites about the fibre axis; irregular arrange¬ 
ments produce photographic ring diagrams and regular arrange¬ 
ments produce point diagrams. Artificial silks (excepting acetate 
silk) have an intermediate arrangement: cotton treated with 
strong solution of sodium hydroxide (mercerized cotton) and 
washed without tension gives a ring diagram, but if it is washed 
under tension, a point diagram is obtained. Thus there is some 
direct evidence that the crystallites are probably identical in all 
these different materials and that differences of property may be 
related to differences of crystallite arrangement, more particu¬ 
larly with respect to fibre axis. 

Empirical Composition.—The elementary composition of cel¬ 
lulose indicates that it is a carbohydrate containing carbon 44 4%, 
hydrogen 6 2%, oxygen 49-4% whence the empirical formula 
CeHioOs is derived which is identical with that of starch: it is thus 
non-nitrogenous, though originating in the cell protoplasm. The 
cellulose from the cell walls of the lower cryptogams, when puri¬ 
fied, does, however, retain 2-4% of nitrogen and, when hydro¬ 
lysed, it gives glucosamine in addition to monoses and acetic acid. 
The cellulose of phanerogams is generally associated in the plant 
with other complicated substances with which it forms the so- 
called “compound celluloses.” 

Chemical Constitution.—Cellulose is a complex polysac- 
charosc or polyo.se of monosaccharoses or monoses; it may, in 
fact, be regarded as derived from monoses by the elimination of 
X molecules of water from x molecules of monose to form one 
molecule of polyose: thus irC6Hi20fi—xHaO->(C 6 Hio 05 )j;. 
This reaction is evidently of fundamental importance in plant 
physiology. Conversely, cellulose is hydrolysed by acids to give 
dextrose: G. W. Monier Williams (J, Chem. Soc. 119 [1921], 
803--805) obtained 90 67% of the theoretical amount of crystal¬ 
line dextrose. J. C. Irvine and E. L. Hirst (J. Chem. Soc. 123 
[1923], 518-532) showed also that cotton when methylated and 
hydrolysed gives a quantitative yield of 2 .-3:6-trimethyl dextrose; 
they have consolidated these facts, taken together, into a formula 
which expresses the constitution of cellulose in terms of three 
dextrose residues, linked together in a ring: thus 
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Various other lormuHio bsve bom siso mggestbd Imn time to 
time and it is still possible that 00 sbjtgie foemula wiU adequately 
represent the coDstiturion of cellulose; but the evidence thus 
available appears to indicate that in the equation given above 
*=3. 

CcUtiloie and Water? Hydrated CeUuloa&o-The interac¬ 
tions of cellulose and water involve questions of great interest and 
these questions are still open. So-called “hydrated cellulose,” 
in whid) water is intimately associated with cellulose, may 
|»‘oduced in a number of ways; (a) by mechanical comminu¬ 
tion and pressure of cellulose with water, and this is e.ssentially the 
method used industrially in the papermaker’s “beater”; (6) by 
the action of strong solutions of certain salts such as zinc chlo¬ 
ride, calcium sulphocyanide, cuprammoniura solution (Schweizer s 
reagent), etc., and this is essentially the method used for making 
vulcanized fibre, cuprammonium silk and willesden goods; (c) 
by the action of strong solutions of alkalies, and this is es.sentially 
the mercerizing process used in the cotton textile industries and 
also the first step in the making of viscose; (d) by strong solu¬ 
tions of acids, and this is essentially the acid process of parch- 
mentizing paper; (e) by regenerating cellulose from its esters, 
and this is essentially the process of making artificial silks— 
excepting acetate silk. Hydrated cellulose is cellulose associa¬ 
ted with more or less water (even up to 90% water to 10% 
cellulose) to form a more or less swollen or gelatinous mass. The 
swelling of solids by imbibition of liquids and their dispersion in 
the liquids is quite a well known and common phenomenon: thus 
gelatine and starch will swell and, on warming, disperse in water: 
gelatine swells greatly, starch hardly at all, both disperse readi!>. 
On the other hand, cellulose neither swells nor disperses in pure 
water though it “hydrates” when it is subjected to continuous 
mechanical comminution and pressure, as it is in the “beater”; 
but in the various other circumstances detailed above it does show 
effects very similar to ordinary swelling and dispersion. The ques¬ 
tions then arise, What is this “hydration” and is it analogous to 
swelling (imbibition) and dispersion as known in other substances 
such as those named? J. R, Katz (Physik. Zeit [192^] 25, 321) 
has examined the phenomena concerned by X-ray analysis anci the 
diagrams he obtained, being in general the same for hydrated 
cellulose as for cellulose itself, appear to indicate that the water 
taken up is inter-crystallite rather than intra-molecular; the 
process would then be imbibition. It was also found, however, that 
when strong sodium hydrate solution is the hydrating agent a 
different X-ray diagram is obtained for the hydrated, alkali-cellu¬ 
lose produced and when the sodium,hydrate is removed, by wash¬ 
ing, the diagram for cellulose is obtained anew: this api^ears to 
indicate that the action in this instance is rather different, and re¬ 
versible. The balance of evidence favours the interpretation that 
the hydration of cellulose is, for the present, to be regarded as a 
physical association of water with the crystallites of cellulose and 
not as an entry of water into the molecules. In cellulose hydrate, 
therefore, the water is not to be considered as held like the water 
in salt hydrates, called water of crystallization, though the nomen¬ 
clature is the same. A definite salt hydrate such as Barium 
Chlorate, BaClOj, 1H2O, when dehydrated at constant temiiera- 
ture, will give up all its water at a definite and constant pressure 
equal to its vapour pressure at that temperature. Hydrated cellu¬ 
lose, on the other hand, when dehydrated, gives up its water at 
pressures falling gradually and continuously and without sign of 
constancy at any stage: this is characteristic of all systems in 
which water is held physically, i.e., under inter-molecular rather 
than intra-molecular forces. At the same time it is also true that 
a certain relatively small proportion of the water might also be 
present bound within the molecules without its presence being 
discoverable in the presence of so large an excess of the physically 
held water, which would probably mask its presence. It cannot 
be said with absolute certainty, therefore, that the possibility of a 
definite hydrate of cellulose is altogether excluded. The hydration 
of cellulose is a factor of great importance in the economy of the 
plant, in determining the conditions of equilibrium between the 
water content of the cell wall and the sap. It is also no doubt a 
factor of great importance in the seasoning of timber. 
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Cellulose and Alkalis.—ITiough cotton cellulose is remark¬ 
ably resistant to dilute alkalis, with a 15-20^^ solution of, r.g., 
sodium hydroxirle its ribbon-like fibre, with reticulated walls, swells 
out into a smooth walled cylinder. 'I'his was first noticed in 1844- 
1850 by John Mercer and in 1889 H. A. Lowe discovered that 
simultaneous stretching, to resist the contraction consequent on 
the swelling, imparted characteristic lustre to mercerized cotton. 
The cjuantity of sodium hydroxide thus taken up by the cellulose 
((irrespond-s to some such profiortiims as (CoHiofLjzNaOH; l>ut 
whether or not it is in chemical combination or in some physical 
assodation with the cellulose is not finally decided though more 
recent investigators appear to think the available evidence is 
more in accord with chemical combination than with physical 
association, and the work of J. R. Katz, referred to above, tends 
toward that conclusion. Oxide.s such as those of lead, manganese, 
barium, iron, aluminium and chromium are also taken up by cellu¬ 
lose in some sort of association, the cellulose scarcely changing 
in ap[)earance (excepting colour), and industrial application is 
made of the fact in the dyeing and jirinting of fabrics. These 
effects are mainly colloidal, adsorption elfects. 

Cellulose and Acids.—Acids act u{)on cellulose according to 
their nature and their concent rat ion.s. Dilute acids or acids dried 
on to the fibre produce chiclly hydrocellulose, which is an indefi¬ 
nite jiroduct, perhaps consisting of small quantities of bodies of 
the nature of dextriiies associated with unchanged cellulose. 
IStronger acids at first hydrate or parchmentize and finally hy- 
droly.se cellulo.se to form dextrines and simple sugars. Under con¬ 
trolled conditions strong acids will react with cellulo.se to form 
esti'rs. llydrucellulose produced by the action of dilute acids or as 
recovered by, e.g., the saponification of cellulose acetate, is soluble 
in alkali solutions, it reduces Fehling’s solution, it forms esters 
more easily than does cellulose to give brittle .sub.stances of no in¬ 
dustrial value and it has a greater affinity for dyes, such as methy¬ 
lene blue, than cellulo.se has. The constitution of hydrocellulose 
has been the subject of much investigation and much speculation 
with the only result that it has not been po.ssible to distinguish 
its elementary composition from that of cellulose itself. 

Cellulose and Oxidants.—Oxidizing agents such as nitric acid 
(Oo'Jrh chloric acid, chromic acid, permanganates, hypochlorites, 
hydrogen peroxide and even air itself in presence of moisture 
and certain salts (the rotting of moist cotton cloth or rojH; in 
contact with iron is well known) or under the inlluence of strong 
sunlight, as in the tropics e.specially, change cellulose into oxy- 
cellulose with ultimate disintegration of the fibre and the forma¬ 
tion of such substances, of low molecular weight, as carbonic and 
oxalic acids. Dxycelluloses contain free aldehydic groups, are eas¬ 
ily attacked by hjdrolysing agents and are decomposed by boiling 
with ililute hydrochloric acid to give relatively large yields of 
furfural. Oxycelluluses reduce Fehling’s solution, have alTmities 
for dyes and in general are difiicult to distinguish from hydrocellu- 
loses; esters also can be formed. The disintegration of cotton 
fabrics and of ovcrbleachcd paper is usually referable to the 
formation of oxycelluloses. 

Cellulose Esters.—Cellulose forms compounds called esters by 
reactions in which it behaves as a tri-hydric alcohol C6H702(OH)3x:. 
With, c'l:., nitric acid, the hydrogen of the acid and the hydroxyl 
of the cellulose are eliminated as water and NO3 groups replace 
one, two or three of the OH groups to form the mono-, di- or tri¬ 
nitrates. To get the higher nitrates it is not sufficient to use nitric 
acid alone but strong sulphuric acid mu.st be used with the nitric 
acid. After the reaction the cotton, which is usually used because 
of its freedom from hcmicelluloses, has hardly changed its ap- 
ixMirance, buf it will be soluble in alcohol-ether if the di-nitrate 
and insoluble if the tri-nitrate: commonly, various mixtures of 
the nitrates will arise with varying conditions of nitration and 
much resi'arch w'ork has been done in adjusting these conditions 
to sj)ccific purposes, particularly for the explosives industries. The 
di-nitrate, soluble in alcohol-ether, is familiar by the name of 
collodion and it is the basis of Chardonnet, collodion or nitro arti¬ 
ficial silk and also the celluloid, film, lacquer and plastic mass in¬ 
dustries. The tri-nitrate is insoluble in ether-alcohol but soluble 
in nitro-glyccrinc and in other solvents: it is, of course, of very 


great importance as an explosive. Cellulose reacts also with acetic 
anhydride to form mixtures (probably) of the acetate esters and, 
in presence of sulphuric acid or some other suitable subs^tance act¬ 
ing as catalyst, the tri-acetate may be obtained, which is insoluble 
in acetone but soluble in chloroform: this acetate on hydrolysis 
yields 62-5% of acetic acid. If, however, this acetylation is car¬ 
ried out in the cold and, after completion of the acetylation, the 
product then heated, a change occurs which is probably a change 
of aggregation accompanied by partial hydrolysis and the tri¬ 
acetate, insoluble in acetone, passes into a form soluble in acetone 
and of good spinning quality. On hydrolysis, it yields about 55- 
58% of acetic acid. 

Viscose.—The sodium xanthogenatc ester, or viscose, is the basis 
of the viscose artificial silk industry which provides about 88% 
(1927) of the world’s output of artificial silk. The reaction w'as 
patented by Cross and Bevan in 1892. High grade, bisulphite, 
wood-pulp is most usually, and cotton linters sometimes, used in 
making viscose industrially. It is treated with mercerizing (17%) 
.sodium hydroxide solution for two hours, the surplus solution is 
then squeezed out and the resultant alkali-cellulose is torn into 
crumbs which are matured for 24 hours or more in a closed ves¬ 
sel: at this stage 6occ. of carbon bisulphide per 100 grams of air- 
dry cellulose used, are added and the crumbs then gradually 
swell and become deep-orange coloured and gelatinous. After 
the further addition of an aiipropriate quantity of water and so¬ 
dium hydroxide solutions, and waiting a day or two, the Iluidity 
will have increased so that the viscose may be spun: after some 
days the viscose begins to become more and more viscous until, 
finally, cellulose (reverted, hydrated cellulose) .separates out as 
a congealed mass which can be dried to a very hard and dense 
material called “Viscoid.” In the artificial silk indu.stry the spun 
visco.se filaments are immediately reverted (0 cellulose by im¬ 
mersion in a “.setting” solution of sodium sulphate and sulphuric 
acid or other appropriate substances. The reactions of this re¬ 
markable process are not yet well understood. The quantity of 
sodium hydroxide required in the mercerizing stage is in the pro¬ 
portion of a-Cs cellulose units to i-NaOH: the reactions there¬ 
after, with carbon bisulphide and the reversion to cellulose (hy¬ 
drated), may be represented as follows: 

[ 2 (C 6 H,o 05 )x]-A:NaOH-fxCS 2 ~^r(C,;H,oO,,) 2 C-SSNa),. 

->2(Ct;Hio06)u-+xNaOH-l-2-CS2 

It is noteworthy that it has been possilile to prepare only the 
mono-sodium xanthogenate ester. Ollulosc esters of formic acid 
and also esters of the higher fatty acids, such as stearic acid, have 
been prepared; the latter are of interest as being probable con- 
.stituents of cork and other cuticular “compound celluloses.” Ben¬ 
zoyl and other aromatic esters have been also ])rcpared. 

Cellulose Ethers.—A true ether results when cellulose, acting 
as a tri-hydric alcohol, is condensed with the residue of another 
alcohol (R OH) in presence of a suitable condensing agent; with 
elimination of water. One, two or three R OH residues may react 
and R may be any of the legion of groups that confer alcoholic 
proptTlies on the OH group. Thus the number of possible ethers 
of cellulose that can be prepared is also legion and a very large 
number hav’-e actually been prepared and described. Many of 
them are known to have valuable intrinsic qualities and only the 
relatively high cost of preparing them prevents their industrial 
utilization in competition with the esters (nitrate, acetate and 
xanthogenate). The reaction of formation may be represented as 
follows: 

[C6H702(OH)3]x+3.rR OH-[CoH70:(OR)3].+3.t H 2 O. 

COMPOUND CELLULOSES 

The celluloses from the cell walls of the phanerogams are 
generally associated with incrustants of complicated structure: 
e.g., with pectins to form pecto-celluloses; with lignone to form 
ligno-celluloses; and with fatty acids to form adipo- or cuto- 
celluloses. These cellulosic materials are usually called “compound 
celluloses.” 

Pecto-celluloses. —The pectins with which cellulose is asso¬ 
ciated are complicated substances containing less carbon and 
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more oxygen than cellulose itself and their properties resemble 
those of the oxy-celluloses. The typical pecto-cellulose is flax 
fibre {linum usUatissimum). 

Ligno-celluloses.— The typical ligno-cellulosc of simplest type 
is jute fibre (currhorus). Ligno-celluloses constitute the main 
substance of the wood of trees. A great deal of work has been 
done in investigating the constitution of lignone after its separa¬ 
tion from cellulose; its constitution in sitn must be, of course, 
different. In the product obtained by the action of sulphurous 
acid on spruce wood various reactions indicate the presence of 
such groupings as 

C.,H.A(SO.H) (OH ),(CH.OH) (CHOH) (CHO)(OCH,)a 

The Cj,H,r,Oa-residue is probably a complex of multiple ring 
nuclei of benzene type. Chlorine reacts with the lignone of jute 
to form chlorides of constant composition CiJIisCLOy and 
CiiHihCCOo the latter of which reacts with sodium sulphite solu¬ 
tion to form a soluble substance of characteristic magenta-red 
colour. Cellulose is thus isolated; and this is the standard method 
commonly employed for the evaluation of cellulose content in 
raw materials and known as “cellulose by chlorination.” Indus¬ 
trially, the removal qf lignone is of immense importance in the 
manufacture of pulp from wood, for the paper industries: the 
three important processes being the so-called “bisulphite,” “soda” 
and “sotlium sulphate” proces.ses. 

Adipo- or Cuto-celluloses.—These comix)und celluloses are 
resolved by alkali-saixinification into cellulose and a mixture of 
fatty acids of peculiar and little known constitution; among 
which, however, such acids as stearic acid may be ingredients. 
They occur chiefly, but by no means solely, in corticular and 
cuticular tissues, leaves and stems. 

Decomposition Products of Celluloses.—The formation of 
coal and the distillation of wood are special decompositions, dealt 
with in the articles Coal and Coal Mining and Distillation. 
The hydrolysis of cellulose by acids has been mentioned above. 
Oxalic acid is prepared industrially by fusing sawdust with a mix¬ 
ture of sodium and potassium hydroxides in flat, iron pans and, 
from the mixed salts of oxalic acid thus obtained, the free acid 
is prepared by subsequent treatment. The bacterial decomposi¬ 
tion of cellulose, known for a long time in connection with the 
digestive processes of the Herbivora, in the decompositions of 
sew’age and marshland and in the processes of soil humus, have 
latterly attracted new interest, with the object of bringing them 
under productive control. Methane producers, hydrogen pro¬ 
ducers, denitrifiers and thermophilic species of organisms arc 
known among the bacteria that attack cellulose; and in some 
instances attempts have been made to make industrial applica¬ 
tions of their action. It is said that cellulose is not essentially 
more resistant to bacterial attack than are starches and sugars 
and the products obtained from its decomposition are closely re¬ 
lated to conditions; thus, with limited aeration acetic acid is the 
main product, whereas, increased aeration favours the production 
of ethyl alcohol. Deterioration of quality in badly stored cellulose 
materials, the decay of wood and the formation of coal are no 
doubt related to these general phenomena. An aerobic organism 
isolated from Rothamsted soil decomposes cellulose rapidly with 
formation of a yellow pigment, fatty acids and a mucilage re¬ 
sembling pectin, at an optimum temperature of 30®C.: other car¬ 
bohydrates do not support growth. These facts have been applied 
to the preparation of synthetic farmyard manure, and other 
artificial fertilizers, from garden refuse. 

Cellulose in the Arts and Industries. —This is the age of 
cellulose as much as it is the age of iron and steel: e.g., cotton is 
now the basis of the largest item of international trade. The cel¬ 
lulose material of British industries is mostly exotic; practically, a 
small proportion of the wood for structural work is home grown 
and a considerable proportion of the flax of the linen industry; 
within the Empire a very large proportion of the world’s jute crop 
is produced, about 12% of the cotton used in British mills and 
much wood and pulp. The applications of cellulose and cellulose 
materials to the necessities, amenities, and luxuries of. modem 
life may be classified as follows: 


A- Cellulose .'vnd Compound Cellulose Materials: 

(a) Foodstuffs: The foodstuffs of animals, and therefore of man, 
arc produced ultimately by plants; but the average plant turns most 
of its sugars not into starch which Is dige.stihle but into cellulose which 
is not; hoofed animals, however, harbour in their digestive tracts 
bacteria that attack cellulo.se, on the drcompo.sition products of which 
the animals live; and hence it is through their flesh that cellulose 
becomes ultimately a .source of food for man. 

(b) Textiles: 

Fine:—Cotton, flax (hemp, ramie) for clothing, drcs.s and 
other decorative materials. 

Coarse;—Lower grades of the above and also especially jute 
for wrappings, balings, mattings and coverings of all 
kinds. 

Manila, si.sal, phormium for cordage, ropes and twines. 

Miscellaneous:—Cereal .straws, wood materials (canes), raffia, 
for hat-making, basket work. Coir, hast, kapok, for mat¬ 
making, stuffing, packing and upholstery. 

(c) Paper Making: —Many of the above materials, usually the 

wastes of other arts and industries, are us<‘d up for the 
manufacture of paper, straw boards, papier mache. 
Pulps from wood and gra.sscs (eg., esparto). 

(d) Constructional: —Timber structures, carpentry, joinery, cabinet- 

making (woods). 

(c) Linoleum and Cork Industries. 

B. Cellulose Derivatives: —Either the esters or reverted cellulose, 

(a) Explosives: —Tri-nitro cellulose. 

(b) Artificial silks :—Chardonnet, collodion or nitro-artifici.d silk; 

cuprammonium silk; viscose silk; acetate silk. 

(r) Films, tissues: —Celluloid, inflammable film made from nitro¬ 
cellulose; acetate, non-inflammable film made from cell¬ 
ulose acetate; Cellophane, wrapping tissue made from 
viscose; bottle-caps (hermetic closure) from viscose. 
Safety glass, a three-ply material made by cementing 
nitro or acetate film between two sheets of glass. 

(d) Lacquers: —Nitro-cellulosc dissolved in special solvents w’ith 

.special softeners, pigmented and applied by brush, or 
patent sprayer, for motorcar bodies and other high-class 
work out-of-doors; cellulose acetate, used .similarly, espe¬ 
cially as “dope’’ for aeroplane wings, to which it gives a 
shrunk finish and is also non-inflammable. 

(c) Plastic masses for moulded or/rV7cj.'—Nitro-cellulosc often, 

mixed with camphor, pigments and other .substances in 
great variety—celluloid. Also cellulose acetate as lon- 
aritc. 

(/) yVaterproofing and sizing of fabrics: —Willcsden goods by the 
cuprammonium process, of military, webbing-equipment 
by the viscose process; artists’ canvases and other fabrics, 
by viscose. Vulcanized fibre, from paper hydrated by 
zinc chloride or other .solution. 

C. Decomposition Products of Cellulose and Compound Cel¬ 

lulose. 

(a) Coal. 

(h) Wood distillation products :— Oxalic acid. 

(c) Bacterial decompositions: —Power gas, industrial alcohol, or¬ 
ganic acids, .synthetic farmvard manure. 

See Plants and Plant Science: Piiysiolocv ; Anatomy; Cvtolocv. 

BiBLioGRApnv:—C. F. Cross and E. J. Bevan, Cellulose and Re¬ 
searches on Cellulose (iSqs-iqio) : pioneer work in the chemistry of 
cellulose; A. W. Schorger, Chemistry of Cellulose and Wood (1026) 
full account of chemistry of cellulo.se; A. J. Hall, Colton Cellulose 
(1927): full account of cotton cellulose; W. Fuchs. Die Chemie des 
Lignins (t() 26); authoritative monograph on lignone and lignifiratinn; 
A. C. Thaysen and H. J. Bunker, The Microbiology of Cellulose 
(1Q27); monograph on action of organisms on cellulose. 

(C, J. I. F.) 

CELSIUS, ANDERS (i-oi-i 744 \ Swedish astronomer, 
was born, on Nov. 27, 1701, in Uppsala, where' he was professor of 
astronomy (1730-44). At Nuremberg he publi.shcd in 1733 a col¬ 
lection of 316 observations of the aurora borealis made by himself 
and others 1716-32. In Paris he advocated the measurement 
of an arc of the meridian in Lapland, and took part, in 1736, in 
the expedition organized for the purpose by the French Academy. 
Six years later he described the centigrade thermometer in a paper 
read before the Swedish Academy of Sciences (see Thermom¬ 
etry). Celsius died at Uppsala on April 25, 1744. He wrote ; Nova 
Methodus distantiam solis a terra determinandi (1730) ; De obser- 
vationibus pro figura telluris determinanda (1738); besides many 
less important works. The centigrade thermometer is often called 
the Celsius thermometer, as other thermometers are named after 
Fahrenheit and Reaumur. 

See W. Ostwald’s Klassiker der exacten Wissenschaflen, No. 57 
(Leipzig, 1904), where Celsius’s memoir on the thermometric scale 
is given in German with critical and biographical notes. 
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CELSIUS SCALE: see Thermomftry. 

CELSUS {r. A.D. 178), an eclectic Platonisl and opponent of 
Christianity known mainly through the reputation of his work. 
The True Word (or Account; aXTjOrjs 'Khyos)^ brought to light in 
248 by Origen who in his Aifairnt Celsus quotes, paraphrases and 
rcproflu( cs about nine-tenths of it. On internal evidence the work 
seems to be of Alexandrian origin and to date between 176-180. 

Its attack on Christianity is opened by a rehearsal of Jcwi.sh 
taunts levelled at the Christians. Jesus was the natural son of 
Mary and Joseph. He did not convince even His own countrymen. 
His comiianions as W'ell ns His poverty were inconsistent with 
divine dignity. The Incarnation is absurd, for God stands in no 
s[)ecial relation to man as again.st animals. Christ’s miracles, like 
His resurrection, were inventions of His disciples. The Christians 
lack unity among themselves and their teachers have no power 
over educated men. Their doctrine comes from Plato and (he 
Stoics, e.specially their belief in the future life and the spirituality 
of God. Their resurrection of the body is a corru[)tion of the 
doctrine of transmigration and ignores the fact that matter is 
evil. Celsus ends his work by inviting the Christians to join the 
religion of the majority, to become good citizens, to give thanks 
to the jiowers of nature- and to abandon the idea of establi.shing the 
universal rule of their doctrines. His work, which shows the 
strength of the Church in his day, is conspicuous for its lack of 
bitterness against the Christians, its recognition of the abuses 
of paganism, and its knowledge- of the Old Testament and the 
Synoi)tic Gospels and also of the gnostic w-ritings. Echoes of it are 
founeJ in Tcrtullian and Fcli.x Minucius {q.v.}, but it lay forgotten 
until Origen gave it new life. 

(a-lsus wa.s not a professed philosopher but a man of the world 
whose religion wa.s the empire. His keen mind combined an 
intimate knowledge! and appreciation of the various national re¬ 
ligions and mythologies with many genuine moral convictions as 
well as a sceptical tendency. For him, philosophy alone could 
impart some notion of the Father of the universe, a notion which 
the elect soul mu.st develop, 

Hiui.ior.RAPTiv, -The True Word is contained in Origen’s work 
Agaimt Celsus, published in Micme: Patrol. Grace, xi. The text ha.s 
been reconstructed, and trans. into (lor. liy T. Keim Celsus Wahres 
Wort (187,0. See J. PatrUk The Apolon,y of Ori^’en (1802); L. 
Rougier Celse (Paris, ; F. S. Miith, Der Kampf des heidnisrhm 

Philosophrn Celsus gegen das Ckristenlutn (Mainz, 1890); A. llarnack 
Gesch. der allchristlichen Lit. /.; and Herzog, RealencyelopUdie. 

CELT or KELT, (he generic name of an ancient people, the 
bulk of whom inhabited the central and w'estern parts of Europe. 
(For the sense of a primitive stone tool, see the separate article, 
CrLT.) Much confusion has arisen from (he inaccurate u.se of the 
terms “Celt” and “Celtic.” It is the practice to speak of rather 
short and dark-complexioned Celtic-speaking people of F'rance, 
Great Britain and Ireland as Celts, although the ancient writers 
seem to have applied the term “Celt” chiefly to folk of great 
stature and with fair hair and blue or grey eyes. 

The ancient w-riters regarded as homogeneous all the fair-haired 
peoples dwelling north of the Alps, the Cireeks terming (hem all 
Kfltoi. Physically they fall into tw'o loosely-divided groups, which 
shade off into each other. The first of those is restricted to north¬ 
western Europe, having its chief seat in Scandinavia. It is dis¬ 
tinguished by a long head, a long face, a narrow aquiline nose, 
blue t-yes, very light hair and great stature. Those are the peoples 
usually termed Nordic. The other group is marked by a round 
head, a broad face, a nose often rather broad and heavy, hazel- 
grey eyes, light chestnut hair; they arc thick-set and of medium 
height. Thi.s race is often termed “Celtic” or “Alpine” from the 
fact of its occurrence all along the great mountain chain from 
south-west France, in Savoy, in Switzerland, the Po valley and 
Tirol, as w-ell as in Auvergne, Brittany, Normandy, Burgundy, the 
Ardennes and the Vosges. It thus stands geographically and in 
physical features between the “Nordic” type of Scandinavian and 
the so-called “Mediterranean race” with its long head, long face, 
its rather broad nose, dark brown or black hair, dark eyes and 
slender fomi, and medium height, In the Alps and the Danulie 
valley some of the Celts or their forefathers had dwelt from the | 
Stone Age. But it was during the development of the La T6ne 


culture that the Celts attained their maximum power, and it was 
the La Tene [xiriod (500 b.c.-a.d. i ) that witnessed the tremen¬ 
dous and remarkable expansion of these people from their home¬ 
land in Central Europe. Much of their power has Ixien ascribed to 
great skill in metallurgy, especially as reganls the working of the 
native iron resources. 

The beginning of the 3rd century b.c. was the period of the 
greatest Celtic movement, but the expansion had no doubt begun 
long before that period. One of the earliest advances was directed 
against the Mediterranean coast of France, and at much the 
same time other bands of the Celts spread southwards into Spain, 
penetrating into that country as far south as Gades (Cadiz), 
.some tribes, c.g. Turdentani and Turduli, forming permanent 
settlements and being still powerful there in Roman times; and in 
northern central Spain, from the mixture of Celts with the native 
Iberians, the population henceforward was called Celtiberian. 
About this time also took place a great invasion of Italy; Sego- 
visus and Bcllovisus, the nephews of Ambigatus, led armies 
through Switzerland, and over the Brenner and by the Maritime 
Alps, rcsix-ctively (Livy v. 34). The tribes who sent some of their 
numbers to invade Italy and settle there were the Bituriges, 
Arverni, Senones, Aedui, Ambarri, ("arnuti and Aulerci. 

Certain material remains found in north Italy, c.g., at Sesto 
Calende, may belong to this invasion. The next great wave of 
Celts recorded swept down on north Italy shortly before 400 b.c. 
These invaders broke up in a few years the Etru.scan jiower, and 
even occupied Rome herself after the disaster on the Allia (390 
B.C.). Bought off by gold they withdrew from Rome, but they 
continued to hold a great part of northern Italy, extending as far 
south as Sena Gallica {Simgaglia), and hcneeforw'ard they were a 
standing source of danger to Rome, csvjccially in the Sarnnite 
Wars, until at last they were cither subdued or expelled, e.g., the 
Boii from the plains of the To. At the same time as the invasion 
of Italy they had made fresh descents into the Danube valley and 
the upper Balkan, and perhaps may have pushed into southern 
Rus.sia, but at this time they never made their way into Greece, 
though the Athenian ladies copied the style of hair and dress of 
(he Cimbrian women. About 280 b.c. the Colts gathered a great 
host at the head of the Adriatic, and accompanied by the Illyrian 
tribe of Autariatae, (hey overthrew the Macedonians, overran 
Thessaly, and invaded Phocis in order to sack Delphi, but they 
were finally repulsed, chiefly by the efforts of the Aetolians (279 
B.C.). The remnant of tho.se who returned from Greece joined 
that part of their army which had remained in Thrace, and 
marched for the Hellespont. Here some of their number settled 
near Byzantium, having conquered the native Thracians, and 
made Tyle their capital. The Byzantines had to pay them a 
yearly tribute of 80 talents, until on the death of the Gallic king 
Cavarus (some time after 220 b.c.) (hey were annihilated by the 
Thracians. The main body of the Gauls who had marched to the 
Hellespont crossed it under the leadership of Leonnorius and 
Lutarius. Straightway they overran the greater part of Asia 
Minor, and laid under tribute all west of Taurus, even the Seleucid 
kings. At last Attains, king of Pergamum, defeated them in a serie; 
of battles commemorated on the Pergamene sculptures, and hence¬ 
forth they were confined to a strip of land in the interior of 
Asia Minor, the Galatia of history. Their three tribes—Trocmi, 
Tolistobogians and Tectosages—submitted to Rome (i8q b.c.), 
but they remained autonomous till the death of their king Amym- 
tas, when Augustus erected Galatia into a province. Their descend¬ 
ants were probably St. Paul’s “foolish Galatians” (.yce Galatia.) 

Nor was it only towards the south and the Hellespont that the 
Celtic tide ever .set. They passed eastward to the Danube mouth 
and into southern Russia, as far as the Sea of Azov, mingling with 
the Scythians, as is proved by the name Cclto-scyths. Mithridates 
VI. of Pont us seems to have negotiated with them to gain their 
aid against Rome, and Bituitus, a Gallic mercenary, was with him 
at his death. 

The Celts moved westwards likewise and two divisions of 
them reached the British Isles, namely the Brythons and the 
Goidels, The Brythons crossed the channel and established them¬ 
selves in England and Wales but the Goidels, probably in the 4th 
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century b.c., passed directly from the mouth of the Loire to Ire¬ 
land where they quickly became a ruling caste. At a much later 
period there were settlements of Goidels from Ireland on the 
western fringe of England, Wales and Scotland. The Celtic 
invasions of the British Isles are in all probability to be correlated 
with the advent of the La T^ne culture (though this is a disputed 
point,), and it is now thought to be unlikely that the invaders 
came over in large migrating hordes that displaced the older popu¬ 
lation. It is more probable that the new Celtic strain was quickly 
merged in the native races and that the principal result of the 
iin asion was that the Celtic over-lords imposed the Celtic language 
on the indigenous folk. 

Sec Ridgeway, Early Age of Greece, vol. i., and Oldest Irish Epic; 
Ripley, The Races of Europe; Sergi, The Mediterranean Race; Eoin 
MacNcill, Phases of Irish History; T, D. Kendrick, The Druids. 

CELT (kelt, also self), as once used by British and French 
.'irchaeologists, described the hatchets, adzes or chisels of chipj>ed 
or shaped stone used by primitive man. The word i.s variously 
derived from the Welsh edit, a flint stone (the material of 
which the weapons are chiefly made, though celts of basalt 
fel.stonc and jade arc found), from being supposed to be the 
implement peculiar to the Celtic peoples; or, more probably, from 
a Low Latin word cc.ltis, a chisel. The term is somewhat loosely 
applied to metal ns well as stone axe-heads. In general form, 
stone celts ap[)roach an oval in section, with sides more or Ics.s 
St raight and one end broader and sharper than the other. In length 
they vary from about two to as much as i6 inches. Some were 
hxed in waiodcn handle.s, and in the later stone adzes, holes are 
sometimes found pierced to receive the handles. 

The term “celt” has been largely superseded by *‘axc,” though 
if is by no means certain that all “celts” were “axe.s.” Some, such 
as the larger ones of ground stone, may well have been used in 
agriculture for moving the soil. Many were doubtless mounted 
as adzes, particularly tho.se of the “.shoe-last” type (Schuklasteth 
hcil), which have a. very wide European distribution from (he 
Balkans to Scandinavia. 

Bronze cells are found in Europe, in Siberia, India (the Shan 
States) and China. They are flat, flanged, winged and socketed. 
An intermediate form is called “palstave”; and it has been sug¬ 
gested that the socketed celt was derived from the palstave by a 
natural transition, the invention being attributed to the people of 
the Lausilz culture of Germany. It is equally possible that the 
snckeled celt was suggested by the beating over of the wings of 
the winged celt of Switzerland and Bavaria. Both explanation.s 
may be correct. The socket itself had been independently 
invented in England in the early bronze age, where it was applied 
to the spearhead. 

In the west of England the country folks believe that the wea¬ 
pons fell originally from the sky as “thunderbolts,” and that the 
water in which they are boiled is a specific for rheumati.sm. In (he 
north and in Scotland they arc safeguards against cattle diseases. 
In Brittany a stone celt is thrown into a well to purify the water. 
In Sweden they are regarded as a protection against lightning. In 
Norway the belief is that, if (hey are genuine thunderbolts, a 
thread tied round them when placed on hot coals will not burn but 
will become moist. In Germany, Spain, Italy, the same beliefs 
prevailed. In Japan the stones are accounted of medicinal value, 
while in Burma and Assam they are regarded as thunderbolts and 
as infallible specifies for ophthalmia. In Africa they are the weap¬ 
ons of the Thunder God. In India and among the Greeks the 
hatchet appears to have had a sacred importance, derivetl, doubt¬ 
less from the universal superstitious awe with which these weapons 
of prehistoric man were regarded. 

See Sir J. Evans, Ancient Stone Implements of Great Britain; 
Lord Avebury, Prehistoric Times (1865-1900) and Origin of Civiliza-^ 
lion (1870); E. B. Tylor, Anthropology and Primitive Culture. 
For the history of polished stone axes up to the 17th century see. 
Dr. Marcel Baudouin and Lionel Bonncmcre in the Bulletin de la 
SocUti d’Anthropologic de Paris (Aprll-May, 1905). 

CELTES, KONRAD (1459-1508), German humanist and 
Latin poet, was born at Wipfeld, near Schweinfurt. After study¬ 
ing at Heidelberg Celtes led the wandering life of a scholar of 
the Renaissance, teaching in various universities, and everywhere 


establishing learned societies on the model of the academy of 
Pomponius Laetus at Rome. Among these was the Sodalitas lit- 
terarid Rhcnana or Ccltica at Mainz (1401). In 14S6 he pub¬ 
lished his first book, Ars vcrsificandi ct t arminiim, which g.iined 
him the honour of being crowned as the first poet laureate of 
Germany, the ceremony being performed by the emperor, Fred¬ 
erick 111 ., at the diet of Nuremberg in 14S7. In 1407 he was 
appointed by the emperor, Maximilian 1 ., professor of poetry 
and rhetoric at Vienna, and in 1502 was made head of the new 
Collegium Poetarum et Malhcmaticorum, with the right of con¬ 
ferring the laureateship. He did much to introduce system into 
the methods of teaching, to purify the Latin of learned inter¬ 
course, and to further the study of the classii s, especially the 
Greek. But he was more than a mere classicist of tlie Renaissance. 
He was keenly interested in history and topography, especially 
in that of his native country. It was he who first unearthed (in 
the convent of St, Emmeran at Regensburg) the Latin poems 
of the nun, Hrosvitha of Gandersheim, of which he published an 
edition (Nuremberg, 1501). He also published an historical poem, 
Ligurinus sive de rebus gestis Fredcrici primi imperatoris lihri x. 
(Aug.sburg, 1507), and the map of the Roman empire known as 
the Tabula Peutingcriana (after Konrad Peutinger, to whom he 
left it). He projected a great work on Germany; but of this only 
the Germania gencralis and an historical work in pro.se, I)c origitte, 
situ, moribus et institutis Nurimbergae libellus, appeared. As a 
writer of Latin verse Celtes far surpassed any of his predecessors. 
His epigrams, edited by Hartfelder, were published at Berlin in 
1881, His editions of the classic.s arc now, of course, out of date. 

For a full list of Celirs’s works see Engelbert Kiiipfcl, De vita el 
scriptis Conradi Celtis (Freiburg, 1K27) ; also Johann Aschbach, Die 
friiheren Wanderjahre des Conrad Celtes (1869); Hartmann, Konrad 
Celtes in Niirnhcrg (Nuremberg, 1889). 

CELTIBERIA, a term used by Greek and Roman writers 
to denote sometimes the whole north-east of Spain, and some¬ 
times the north-east part of the central iJl^itcau. The latter 
wais the correct use. The Ccltiberi were the most war-like people 
in Spain, and for a long time offered a stubborn resistance to 
the Romans. They served both Carthaginians and Romans as 
mercenaries, and Livy (xxiv. 49), states that they were the 
first mercenaries in the Roman army. In 179 n.c. (he whole 
country was sufiducd by T. Sempronius Gracchus, who by his 
generous treatment of the vanquished gained their esti.arm and 
affection. In 153 they again revolted, and were not finally over¬ 
come until the capture of Numantia by Scipio the younger (133 
13 .C.). After the fall of Numantia, and still more after the death 
of Sertorius (72 n.c.), the Celtiberians became gradually roman- 
ized, and town life grew up among their valleys; Clunia, for 
instance, Viecame a Roman municipality, and ruins of its walls, 
gates and theatre testify to its civilization; Bilbilis (Bambola), 
another municipality, was the birthplace of Martial. 

The Celtiberians may have been descendants of Celtic immi¬ 
grants from Gaul into Iberia (Spain), or a mixed rare of Celts 
and Spaniards (Iberians); that a strong Celtic element existed 
in Spain is proved both by numerous traditions and by the more 
trustworthy evidence of place-names. 

Their country was rough and unfruitful as a whole (barley, 
however, wa.s cultivated), being chiefly used for the pasture of 
sheep. Its inhabitants either led a nomadic life or occupied .small 
villages; large towns were few. Their infantry and cavalry were 
both excellent. They carried double-edged .swords and short 
daggers for use hand to hand; their defensive armour was a 
light Gallic shield, or a round wicker buckler, and greaves of 
felt round their legs They wore brazen helmets with purple 
crests, and rough-haired black cloaks, in which they slciit on 
the bare ground. They were said to offer .sacrifice to a nameless 
god at the time of the full moon, when all (he h()u.schold danced 
together before the doors of the houses. 

Although cruel to their enemies, they were hospitable to 
strangers. They ate meat of all kinds, and drank a kind of mead. 

E. Hubner’s Article in Pauly-Wissowa’s Realcncyklopddie, iii. 
(1886-93), collects all the ancient referenres. 

CELTIC LANGUAGES. The Celtic languages form one 
group of the Indo-European family of languages, intermediate 
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between the Italic and Teutonic groups, but distinguished from 
these and other branches of the family by certain well-marked 
characteristics, the most notable of which are the loss of initial 
and inter-vocalic p, and the change of l.-E. e to i, the I.-E. labial¬ 
ized velar is re{)resenl(;d by b, while the medial aspirates hh, 
dh^ result in simple voiced slops. I.~E. sonant r ind / become 
ri, li. The initial mutations which are so characteristic of the 
living languages arose after the Romans had left Britain. The 
Celtic languages and the Italic dialects stand in a close relation¬ 
ship to one another. The features common to both Celtic and 
Italic are; (r) the gen, sing, ending -i of ma.se. and neul. stems in 
o; (2) verbal nouns in -tion; (3) the h- future; (4) the i»assive 
formation in -r. 

The various Celtic dialects are; (1) Gaulish; (2) Goidelic, in- 
(luding Iri.sh, Scottish Gaelic, and Manx; (3) Brythonic, including 
Welsh, Breton, and Corni.sh. Gaulish and Brythonic change the 
I -E. labialized velar guttural (/// to p, whilst the Goidelic dialects 
retain the (in, which later gives up the labial elememt and be¬ 
comes k. 

S('r Indo-Evkoi'kans ; GAF.i.re LANe.UAC.F.; CouNisn LANe.UAC.F; 
Manx LANocAia. and LfrcHArriu.; Wkfsfj IvANOUAOe and Literature. 
See also Windisch’s article “Keltische .Sprachen” in Ersch und (iruber’s 
AllKftitnnr Encyklopiitiit' der Wissensrhnjtrn und Kioisle, and V. 
'louineur, lis(]uissr d'ltnr histoirr dcs (‘ludrs ccUiques, vol. ii. with full 
bibliography (Liege, 100=;); Zeusss Grummiitini Celtica as revised by 
EIk-I; a comparative grammar ot the Celtic dialects by H. Pedersen 
((Jiittmgen, lOoK) ; H. Zimmer, “Die Kelt, latteraturen” in />/> Kullur 
d Gcj^ien'vart, T. i. AI)h. xi. I. (Berlin and Leipzig, iqoo). See also 
Whitli’y Stokes and A. Bezzenbergor, Wortschdtz der keltischen sprach- 
rinheit ((iotlingcii, 1894) ; A. Meillet and M. Cohen, Les Lanfiues du 
Monde (1024). 

CELTIC LITERATURE: vc, Breto.v Literature; Irish 
LrrrKATtJKi;; Cor.msh LwotrAiJi;; Welsh Lanouace anp Lit¬ 
erature and Scottish Literature. 

CELTIUM is the name given by G. Urltatn and A. Dauvillier 
to the element of atomic number 72, for which the former ob¬ 
tained some evidence from A'-ray spectra in Their claim to 
have discovered this element was, however, di.sputed by D. Coster 
and G Hevesy ( ip.;3) who named it Ildfuiiim, under which head- ' 
ing it is flestribed. Of the resulting polemical papers only a few 
are suggested for refereiue. 

Bnn.KxatAi’in' - 1 ). Coster ;ind G. Hovesy, Nut urn, in, iip. 7^. 252, 
4f)2 (i().’,G- G. I'rbain and or A. Dauvillier, ibid., p. 218, Comptes 
rendus, 170, j). OyL (iti.’.D ; Chemistry and Industry, 42, p. 764 (1923). 

CEMBAL D’AMORE or CEMBAL D’AMOUR, a key¬ 
board instrument invented by the famous organ anrl clavier 
maker, Gottfried Silbermann, who was later so prominently iden¬ 
tified with the earlier pianofortes. It was a kind of clavichord 
with strings of double the usual length, and its other mechanism 
modilied to (orrespoiid, but it w'as not a success. 

CEMBALO or CIMBALO, the Italian names for a dulcimer 
iff. cymbal); whence, in due cour.se, clavicembalo for a piano¬ 
forte, otherwise a keyed dulcimer. Hence, too, the frequent u.sc 
of “(embalo” in earlier d.ays in (he case of pianoforte music, (he 
word as u.'ccd in such c.ises being merely a contraction of “clavi¬ 
cembalo.” {See Dui.uumer, ) 

CEMENT. The word “Cement” apiiarently was first used 
of a mixture of liroken stone, tiles, etc., with some binding ma¬ 
terial. and later it was used of a material capable of adhering to, 
and uniting into a cohesive mas.s, jmrlions of substances not in 
themselves adhesive. The use of cementing material dates from 
very early days, and it is probable th.at adhesive clay was one of 
the first materials used for uniting stones, etc. Bitumen [irobably 
w.is also used for the s.ame purpose, while the use of burnt gyp¬ 
sum. and also lime, dates back to the time of the Egyptians. 

In its widest .'^ense the word “cement” includes an infinite va¬ 
riety of materials and ranges from the clay used to bind stones 
and other materials together to form the natives’ huts in tropical 
countries, or the clay in the sand used by small boys to make sand 
models, up to the modern rapid hardening cements which are 
capalilc of biruiing three times their own weight of sand together 
in such a way that, at the end of 24 hours, they will stand a com¬ 
pression of several thousand pounds per square inch. It also 
includes those materials which join individual crystals together to 


form masses of rock, etc.j such as the cementitious material which 
joins the grains of sand together in a sandstone, and ultimately 
merges into glues, solders and adhesives in general, between which 
there is no sharply defined line of demarcation. 

In its more restricted sen.se, particularly if it is unqualified and 
used in connection with building and engineering, the word prac¬ 
tically always means Portland cement, as this is by far the most 
important cement used at the present time, the world’s output 
amounting to millions of ton.s per annum. i\ fairly full descrip¬ 
tion of this cement is therefore justified, and a brief description 
of other cements will be given towards the end of this article. 

Portland Cement.—Portland cement is made by burning a 
mixture of calcareous and argillaceous material to clinkering tem- 
perature, and grinding the resulting clinker. The mixture may be 
a natural one, such as the marls, or an artificial one, such as chalk 
or limestone, for the calcareous material, and day or shale for 
the argillaceous material. The binding qualities of modern ce¬ 
ments are very considerable, and it is possible to make good con¬ 
crete from properly graded sand and ballast wath the use of 1 part 
of eimcnt to 12, or more, parts of aggregate; but, as it is not 
always possible in practice to obtain a thorough distribution of 
cement throughout the mass, it is cu.stomary to u.se a larger pro¬ 
portion of cement, e.g., 1:3:5 parts of cement, .sand and gravel, 
and, for a better quality concrete, 1 part of cement to 2 or 3 parts 
of .sand, and 3 or 4 parts of gravel. A good cement mortar can be 
made from i part of cement to 4 or 5 parts of clean sharp sand, 
free from clay. If (he mixture is too rich, e.f'., equal parts of sand 
and cement, there is danger of cracks due (0 shrinkage, and apart 
from (his the extra .strength gained by using a greater proportion 
of cement than i to 3 of sand is so small that the additional 
cost is not ju.stificd. 

History.—Very little definite information about the prepara¬ 
tion and u.ses of cement can be found before the i8th century. 
Various districts gained reputations for the special qualities of 
their lime cements, such as (he power of .setting hard under 
water, but the reasons for thc.se special qualities were not knowm 
until the last century. John Smeaton w'as one of the first to make 
.my .serious attempt to grapple with the question of (he cause of 
(he varying hydraulic properties of different lime cements. In 
1756, whilst engaged on (he construction of the Eddystone light¬ 
house, he made a series of exix*riments to find the best, cement 
capable of hardening under water. The result of the.se experi¬ 
ments revealed the fact that the best hydraulic limes were made 
from limestone containing an appreciable quantity of clay. This 
led to a number of investigators carrying out experiments. In 
1796 Parker invented his “Roman cement,” w'hich was made by 
“reducing to powder certain burnt stones or argillaceous produc¬ 
tions called ‘noddles’ of day.” This cement “will set ... in 10 
or 20 minutes either in or out of water.” The raw materials for 
Roman cement were burnt to just short of the vitrifying tempera¬ 
ture, whereas for hydraulic lime the raw materials were heated 
to a much lower temperature, which was just sufficient to decom- 
po.'^e the calcium carbonate. This was a distinct advance, as the 
overburnt or vitrified pieces of lime had formerly been picked 
out and rejected as being useless for mortar. 

Vicat, in 1813, made a scries of experiments on the effect of 
adding different clays in varying proportions to slaked lime, and 
then burning the mixture. The success of these experiments led 
other investigators to try artificial mixtures of clay and cal¬ 
careous materials and in 1822 Frost brought out his “British 
cement,” which was soon followed by Aspdin (1824) with “Port¬ 
land cement.” Both of these, however, were hydraulic limes, in 
that the mixtures were only calcined and not clinkered. Aspdin 
was apparently the first to use the word “Portland” to define a 
particular (ypie of cement, although Smeaton, over half a century 
earlier, had said that cement made from these materials would 
“eciual the best merchantable Portland stone in solidity and 
durability.” His “Portland cement” was, of course, quite differ¬ 
ent from modern Portland cement, but nevertheless the colour and 
properties of concrete made from this cement were somewhat 
similar to Portland stone. 

By this lime (1820-30) works were springing up in various 
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PRELIMINARY STEPS IN 

1. Diagram of successive steps In the manufacture of cement (part one) 

2. Blasting rock at the quarry. As much as 400.000 tons, enough to fill 

8,000 standard gondola cars, is sometimes loosened in a single blast 

3. Large power shovel loading rocks into cars at the quarry 


CEMENT MANUFACTURE 

4. Gyratory crusher. The rocks are dumped directly from the cars into 

the crusher (a steel cable and life belt protect the workman) 

5. Quarry rock being dumped into the hopper of a jaw-crusher, sometimes 

used instead of the gyratory crusher shown In fig. 4 
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GRINDING THE ROCK 


1. Diagram of luccetilve itept in the manufacture of cement (part two) 3. Battery of tube mill* In operation. The pieces of rock are ground into 

2. Interior of a tube mill, showing the charge of steel balls that grind particles finer than flour, as the cylinders revolve at a rate of 23—26 

the tock after it has been crushed and hammered revolutions per minute 
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•r couRTisT or thi Portland tcmcnt association 


BURNING AND COOLING 

1. Diagram of tuccetsive steps in the manufacture of cement (part three) 3. Burner foreman observing the condition of clinker in a kiln 

2. A rotary cement kiln. The pulverized raw material goes into the kiln, 4. View of the inside of a kiln through an observation port. The tempera- 

where It Is burned Into small, glass-hard balls called cement clinker. ture ranges between 2,500” and 3.000” F. 

The fuel (oil, natural gas or powdered coal) is blown into the kilns 5. Rotary cooler through which the hot cement clinker passes before going 

under pressure to storage. Other types of coolers are also used 














STORING AND PACKING 


nent (part four) 
the addition of a 
stored in large 


3- Filling cement sack* by machines which force the cement thro 
self-closing valve at the botfom. The machine nozzle shuts off 
matically when exactly 94 lb. of cement has entered the sad 
4. General view of a cement plant 
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parts of the country where the raw materials were suitable; 
Parker’s “Roman cement” was manufactured at Northfleet, Kent, 
“British cement” was made by Frost at Swanscombe, and the 
Aspdins were making “Portland” cement at Wakefield and Gates¬ 
head. This Portland cement, as mentioned above, was more of the 
nature of hydraulic lime; but about 1845 Mr. I. C. Johnson, who 
was then manager of Messrs. White & Sons’ works at Swanscombe, 
Kent, produced a cement of the modern Portland cement type, 
by burning the raw materials “with unusually strong heal until 
the mass was nearly vitrified," and this clinker, when finely ground, 
made a cement which was far in advance of the ordinary type 
produced at that time. 

During tj^c next few years many works started making true 
Portland cement, both in Britain and in other countries. In 
France, Dupont and Dcmarlc were delivering fairly large quan¬ 
tities of Portland cement in 1850 from their works at Boulognc- 
sur-Mer and the demand continued to grow. Naturally with such 
a demand, and with such scanty knowledge as to the special re¬ 
quirements necessary for ensuring the production of good sound 
cement, a large (juantity of inferior material came on to the 
market, and failures resulting from this gave the cement a doubt¬ 
ful reputation. Investigations for improving the ciuality of ce¬ 
ment continued wdth moderate results. Grant’s tests, in 1865, 
show an average tensile strength of 353-2lb. for 2I .sq.in. (i^in.X 
lUn.) cement and sand briquettes (1:1) at seven days (isylb. 
per sq.in.), while in 1878 a tensile strength of 5oolb. (2|in. bri¬ 
quettes), i.e., 2 2 2lb. per sepin., was si)ccified for briquettes made 
from 6 parts of cement to 10 parts of sharp sand. This may be 
compared with modern rapid hardening cement, which, with i 
jiart of cement to 3 parts of standard sand, has a tensile strength 
of over soolb., and sometimes over Ooolb. per sq.in. after 24 
hours. 

Manufacture.—When cement was first made from “stone 
noddles,” as in Parker’s method, the stone was placed in a bottle 
kiln or dome kiln ordinarily used for burning lime. When at a 
later date artificial mixtures of chalk and argillaceous materials 
were used, it was found that the best and most intimate mixtures 
were made by beating clay and chalk into a thin slip or slurry 
with water. This .slurry was then allowed to stand in large set¬ 
tling tanks, or “backs,” until the material had settled, and the 
water was drawn off and the deposit dried and burned. The time 
taken for the settling and drying of the raw materials was .so 
great that efforts were made to improve the kiln (which, of course, 
could only be fed with dry material) by utilizing the waste heat 
for drying the slurry. One of the first of these was the chamber 
kiln of I. C. Johnson, which consisted of a long horizontal cham¬ 
ber connected with the top of the ordinary kiln, so that the hot 
gases from the latter had to pass through the chamber on the 
way to the chimney stack. The liquid slurry, either from the 
“backs” or direct from the wa.shmill, was placed on the floor of 
the chamber and was effectively dried by the hot gases passing 
over it, providing the layer of slurry was not too thick. The 
chamber had to be of considerable length in order to provide floor 
space to dry sufficient slurry for a full charge of the kiln, and im¬ 
provements in the direction of shortening this were made by 
Batchelor and others, by providing two or three floors one above 
the other. Coke was used for burning the raw materials and 
ranged from S-qewt. per ton of clinker. In 1870 Goreham pat¬ 
ented his method of grinding his slurry with burr stones, thereby 
producing a better slurry and containing only 40-42% of water, 
a proportion much less than was usual at that time, which, of 
course, facilitated drying. The construction of the bottle kiln, 
even in its improved form, the chamber kiln, necessitated inter¬ 
mittent firing, as each charge of fuel and dried slurry had to be 
built up by hand. Experiments withiUhe object of doing away 
with this costly intermittent method led to the development of 
shaft kilns, with continuous burning of the raw material- The 
shaft kiln, as its name implies, consists of a vertical shaft, the 
top of which leads into a chimney. A few feet from the ground 
level removable bar's are fixed across the shaft. On to these bars 
is placed a layer of coke, then alternate layers of dried slurry 
and coke until the kiln is filled. The coke at the bottom is fired. 


and this burns the raw material above it, while the hot gases pass 
through and heat the layers above. As the coke burns away the 
cement clinker drops on to the bars and heats the incoming air, 
while the burning zone rises to about half way up the shaft. The 
partly cooled clinker on the bar.s is removed froni time to time 
and fresh layers of dried .slurry and coke are put in on top. The 
process thus becomes continuous, and the loss of time in wait¬ 
ing for the kiln to heal up and 
cool down, together with the re¬ 
sultant loss of heat, which is 
un:i\’oidal)le with the chamber 
kiln, is entirely overconTc in the 
shaft kiln. Modifications of the 
shaft kiln were- patented by 
Dietszch (fig. i), Stein, Schneider 
and others, and the different 
types became known by the 
names of the patentees. The next 
improvement was the use of 
forced draught histead of natural 
induced draught from the chim¬ 
neys, and tests on a standard 
.Schneider kiln showed an in¬ 
crease in output from the normal 
70 tons per week to j 50 tons per 
w'cek when using mechanical 
draught. 

One of the weaknesses of the 
.shaft kiln—or a fixed kiln—is the 
difficulty of ensuring even burn¬ 
ing of the clinker, some of it being under burnt while other por¬ 
tions were heavily dinkered, and various mechanical improve¬ 
ments have been made in the grate with the object of keeping the 
whole of the material in the kiln on the move by the continuou.s 
withdrawal of the clinker. The imprctvcmcnls in the shaft kiln 
reduced the quantity of fuel required from 70 to 8o(:,' of the 
weight of good clinker produced by the old kiln to 20 to 
(dried slurry being used in both cases). This economy of fuel and 
the small amount of handling required, together with low capital 
cost, render the shaft kiln method suitable for use where the small 
output does not justify the cost of the rot.ary kiln. 

Other methods of preventing the waste of heat resulting from 
the healing up and cooling of (he old type of kiln were investi¬ 
gated. One of the most successful was the Hoffman Ring kiln, 
which consisted of a number of kilns arranged in a ring 
round a central chimney. The flues from the kilns are so arranged 
that air, which is heated by being drawn through clinker which 
is cooling, i.s used for burning the fuel in the next kiln or two, 
and the hot gases are drawn through the other kiln.s to heat the 
raw materials before passing into the main flue. These ring kilns 
arc very economical with regard to fuel but require skilled hands 
for charging, and the lalmur costs are high. 

Another method, which laid the foundations for the modern 
rotary kiln process, was devised by Thomas Russell Crami)lon, 
who in 1877 patented a method for burning “rortland and other 
cements in revolving furnaces heated liy the gases resulting from 
the combustion of coal or carbonaceous material” or “by (he 
combustion of air and powdered carbonaceous material.” 

In 1885 Frederick Ransome patented a method of burning dry 
F>owdered materials in a rotating cylinder by means of which 
he hoped to obtain the finished product from the kiln in a powder 
form sufficiently fine for use without further grinding, evidently 
overlooking the fact that clinkering is an essential process 
in the manufacture of true Portland cement. He also stated that 
the raw material might be fed in cither at the chimney end of tho 
kiln or at the firing end, which suggests that he had not appre¬ 
ciated the full value of feeding the kiln at the end opposite to that 
used for burning the fuel. Further improvements were effected 
by F. W. S. Stokes who, in 1888, patented a method of drying 
the slurry by passing the hot gases from the rotating kiln through 
a revolving drum on to the outside of which the slurry was fed. 
He also used another revolving drum for cooling the clinker, 



Fresh layers of ooke and slurry are 
added frorr) the top as soon as the 
coke at the bottom is burned away, 
thus keeping the burning process 
continuous 
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ANALYSES OF TYPICAL MATERIALS 
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utilizing; the* waste heat for heatini? the air suj)pliccl to the fuel in 
the kiln. In iH(j 5 and iSg6 E. H. Murry and H. J. Seaman ob¬ 
tained various patents for improvements in tooling the clinker, 
urraiiKemfrnts for usint? powde;re(l coal with an air blast for burn- 
inp, etc., and various other developments have been made with 
the rotary kiln, until it has very nearly displaced all others where 
a lar^e output of I'ortland cement clinker is recjuired. Among 
the Ijrst rotary kilns erected was that at Arle.scy (1H87), This 
was 2t)ft. lonx and 5ft. in diameter, and forms an interesting com- 
f)ari.son with those now in common use, which are 200 to 300ft. 
long, and 8Ut. to I2^ft. in diain»‘ter. 

Modern practice is to grind a mixture of suitable calcareous 
and argillaceous materials, either wet or dry, in such proportions as 
will give the correct composition to the finished cement. The 
wet ground material is pumped, in the form of a slurry contain¬ 
ing about 40';^ of water, into a series of large mixing tanks having 
a capacity of i.ooo to 2.000 tons of .slurry, and from these it is 
pumii<*(l into the kiln. The dry ground raw material is carried 
by a conveyor to the storage bins, and from the bins it is fed 
into the kiln after having been damped to prevent too much dust 
Ix-ing blown up the chimney. The raw material, either in the 
form of slurry or damp meal, enters the kiln at the top end close 
to the chimney and meets the oncoming hot gases. As the kiln 
revolves the raw materials fall down towards the dinkering zone, 
having been tirst dried by the hot gases, and then having the 
carlnin dioxide driven off from the calcareous materials. In the 
dinkering zone, where the heat is maintained by the combustion 
of powdered coal carried in by a blast of air. the lime of the 
calcareous materials combines with the silica and alumina of the 
argillaceous materials, and at this stage they partially fuse or 
clinker together, an action which is facilitated by the alkalies and 
iron oxide, etc., in the materials. The ])artially fused product or 
“cement clinker” passes from the lower end of the kiln to the 
cooler, where it {)arts with some of its heat to the air going to the 
kiln 'I'he clinker, with the addition of a little gypsum or water 
to regulate the .setting time, is then ground in ball and tube mills 
to such a lintmess that the finished product—I’ortland cement— 
leaves a residue of under 10',', usually i-3/r, on a sieve having 
32.400 me.shes (o the sc]uare inch. 

The raw materials consist of argillaceous or alumina and silica 
bearing materials and calcareous materials, the former including 
day. shale, slate, etc., and some forms of slag, and the latter in¬ 
cluding chalk, limestone, marine shells, etc., while many materials 
such as marls, gault days, cement rock, etc., contain natural mix¬ 
tures of both the calcareous and argillaceous constituents. 

The method of obtaining the raw materials will depend on 
whether they are hard or soft. With soft materials, such as cky, 
marl, and .soft chalk, a steam digger or scrai)er is used. After the 
“overburden” or top refuse material ha.s ])ecn removed, a face is 
oiK'ned uj) im the material. The steam digger is brought up to 
this face, and the teeth of the digger bite into the material, and, 
on being lifted uvnvards, break or cut away lumps which fall into 
the buiket, The bucket, which holds from A to 3 or more cubic 
yard.s, is swung round and emptied into a truck which is then 
taken to the wa.shmill. For very soft materials, such as mud or 
day under water, a dredging machine—a form of chain bucket 
excavator—is used. For hard materials, e.g., limestone, etc., the 
rock is blasted with an explosive such as gelignite, which will 


break it into pieces sufficiently small for the crusher to take. If 
the pieces arc too large they are very difficult to handle or break 
again, and it is in regulating the position and dcjith of the bore¬ 
holes, and the size of the charge, that the good quarry foreman 
shows his skill in obtaining the greatest quantity of loose rock of 
the right size with the least cost. The broken rock lying at the 
base of the quarry is picked up by a power shovel or a grab, 
taking up 3 or more cubic yards at a time, put into trucks and 
taken to the mills. 

Grinding Raw Materials.—The mclhotls u.sed depend on 
whether the materials are soft or hard. Soft materials are usually 
washed down with water until they form a slurry of the consist¬ 
ence of cream, containing about 40Vi of water. 'Fhe trucks of 
marl or chalk and day are tijiped into a washmill, which consists 
of a large circular tank of concrete about i4fL. or more in diam¬ 
eter, with baflles and slotted .screens (^in. to^^ffin. slots) let into 
the sides. Water is allowed to run into the mill and a number of 
harrows suspended on chains from radial arms from the centre of 
the mill are caused to revolve at a rapid rate. These harrows break 
up the large pieces of chalk, etc., and by da.shing the raw mate¬ 
rials, suspended in the w-ater, against the screens and bailies, 
break up the day and chalk into .such fine particles that about 
gJiVi will pass through a sieve having i.So meshes to the linear 
inch. If, owing to the presence of coarse particles of sand, etc., 
the slurry is too coarse, it may be necessary to finish it off in a 
tube mill. In America the 200 mesh sieve is commonly used. 

Hard materials are first put through a crusher which may be 
of (he jaw type, in which the stone is fed in between two steel 
jaws set at an angle, one of which moves backwards and forwards 
with a rocking motion, or through a gyratory crusher, in which 
the gyratory motion of a central jaw causes a crushing action 
against an outer jaw, or through some other form of crusher suit¬ 
able for large stone. The crushed stone is fed into smaller crush¬ 
ers which may be one of the above types, or a hammer mill in 
which rods with hinged hammer heads are allowed to .swing round 
rapidly and break the stone against stationary bars on the outer 
edge of the mill, or if the material is sufficiently soft it may be 
fed into crushing rolls. 

From this fine crushing the small stone is taken by a conveyor 
to the tube mills, and thence to the kiln. The process differs ac¬ 
cording as the dry process or the wet process is used. In the dry 
process the limestone and shale, etc., are fed into the mills from 
the weighing machines or feed tables (which regulate the quan¬ 
tity) in such proportions as will give a fini.shed product of the cor¬ 
rect composition. The mills may be of various types. In the ball 
and tube mill, separate or combined, steel balls falling over each 
other in a revolving cylinder have a pounding or hammering ac¬ 
tion on the particles of stone between the balls. In the centrifu¬ 
gal type of mill a heavy mass of steel is caused to revolve rapidly, 
and centrifugal force causes it to press against a stationary 
ring and exerts both a crufhing and grinding action on the stone 
Ixitween the revolving weight and the ring. In the Fuller mill the 
revolving weights are large steel balls, in the Griffin mills they 
are large pestles, while in mills of the Hercules, Huntingdon, 
Sturtevant and Kent types they consist of movable or swinging 
rolls. 

The finely ground raw meal from the mills is passed into the 
storage bin, whence it is fed into the kiln, after being damped if 
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necessary. From this pwint the treatment is the same as the wet 
process. The advantage of the dry process is a saving of fuel, 
and of water, if the water supply is limited. Also, where waste- 
heat boilers are installed, more heat is available for power gen¬ 
eration. For a long time it was generally believed that dry raw 
materials could not be mixed sufficiently well to ensure even com¬ 
position, but since the introduction of compressed air devices for 
conveying these materials (cement pumps), and the “floating” of 
the materials in storage bins by use of compressed air, a state of 
practical fluidity is obtained which results in dr>’ blending as 
thorough as can be accomplished by the wet process. 

In the wet process the limestone and shale from the feed 
tables, or weighing machines, are fed into the ball mill and then 
the tube mill, or into a compound mill where the two are com¬ 
bined, and the requisite quantity of water added at the same 
time. The normal slurry coming from the mills contains about 
40% of w'ater, and leaves under 2% residue on a sieve having 180 
meshes to the linear inch, but as it occasionally contains coarse 
particles which have passed through the mills, it is customary to 
put the slurry' through a separator, usually of a centrifugal type, 
which rejects all the coarse particles. The slurry from the sump 
of the w-ashmill, in the case of soft materials, the tube mill in the 
case of hard materials, or the separator, is pumped to the mixers, 
which are large tanks capable of holding 1,000 to 2,000 tons of 
slurry. These mixers serve three purpose's—(i) they allow of 
corrections being made in the composition of the slurry, (2) they 
overcome any temporary variation in the composition by dis¬ 
persing it and mixing it with the large bulk, and (3) they give 
efficient storage, allowing the grinding plant to be shut down over 
the week end (and at night, if required) while the kiln continues 
to run. To prevent settlement in the tanks the slurry is continu¬ 
ously kept on the move. 

This is done either mechanically by rotating arms with paddles, 
or by the release of compressed air in the bottom of the tank, 
which bubbles up through the slurry. 

Until recently cement manufacturers obtained slurry mixtures 
entirely by blending natural raw materials. In 1934, a process 
of flotation, long employed in the concentration of ore, was 
adapted to the concentration or benefication of limestones. In 
fine grinding rocks they are largely broken down into their min- 
eralogical constituents such as calcite, quartz, mica, etc. By 
employing the principles of froth flotation, the calcite can be 
tloated off, so that a slurry containing originally perhaps only 
40% calcium carbonate (lime material) can be concentrated to 
75%. Similarly, excesses of silica, alumina, iron oxide, magnesium 
bearing minerals like mica, etc., may be separated and u.sed, or 
discarded. The flotation process applied to cement raw materials 
has greatly widened possibilities of cement manufacture from 
rock deposits previously rejected. It also makes possible manu¬ 
facture of various kinds of Portland cement—that is cements 
adapted for special purposes such as low heat of hydration, sul¬ 
phate resisting, etc., cements. 

From the mixers the slurry is pumped to a small tank at the 
top end of the kiln, whence it is fed into the kiln at such rate as 
the burner thinks necessary. The usual method of doing this is 
by a spoon feed, the revolving spoons dipping into the tank and 
delivering the slurry' into the kiln. Occasionally the feed is regu¬ 
lated by a variable orifice leading into a delivery pipe. Whichever 
of these two methods is used, it is the regular practice to keep the 
tank at constant level by over pumping and allowing the excess 
of slurry to run back to the mixer through an overflow pipe. 
Other methods, such as the spray feed and dewatering the slurry 
by means of vacuum filters, have been tried with some success. 

Burning.—^The most essential part of the manufacture of Port¬ 
land cement is the complete chemical combination of certain con¬ 
stituents, viz., silica, alumina and lime. The other constituents, 
particularly the iron oxide and alkalies, play their part but are 
subsidiary to the three main constituents. These readily combine 
at a high temperature, but at this temperature it is difficult to get 
the kiln lining to stand up, and therefore every means should be 
taken which will assist the chemical combination to take place 
at a somewhat lower temperature, and also prevent any excessive 
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attack on the lining bricks. Fine grinding plays an important part 
in meeting the first of these two requirements, and the second is 
met by obtaining a coating of a more fusil)le slurry to adhere to 
the lining brick, and thus protect them. 

The kiln itself consists of a cylindrical shell made of steel 
plates, lined with fire bricks for nearly the whole of its length. 
The length varies from 150ft. to 350ft. or more, and the diameter 
from 8ft. to 14ft., usually with an enlarged diameter at the firing 
zone, so that the clinker may be allowed to “soak” at the high 
temperature. The kiln itself is carried on three to .six tires, ac¬ 
cording to its length, and is driven by a gear ring usually fixed 
a little below the middle of the kiln. The exfiansion of the kiln 
is considerable, and therefore the tires and gear ring are not 
riveted directly on to the kiln, lest they be fractured, but art* 
fixed to metal bands riveted at one end to the kiln, and are also 
supported by guide blocks. As the kiln is set at an angle u.^ually of 
1 in 25, the tendency of the kiln to slide dow’n, while revolving, 
is counteracted by having the faces of the tires and the support¬ 
ing rollers set at an angle. As a further precaution check rollers 
are fixed so that should the kiln slip down a little the.se rollers 
come into action on the side of the tires and stop the kiln from 
slipping off the supporting rollers. At the upper end. where the 
slurry, or damp meal, is fed in, the kiln passes into the dust cham¬ 
ber, through a joint which is reasonably tight to prevent loss of 
draught, and the hot ga.ses. having deposited a large portion of 
the dust, are led into the chimney. 

Before the chimney, flues are sometimes installed leading under 
boilers where steam is generated for turbine-generator units, 
which furnish sufficient power to operate the plant. Near cities 
and towns plants are frequently equipped with dust collectors, 
either mechanical or of electrical precipitation tyi)e. Otherwise 
dust losses may amount to 5% or more of the kiln output; and 
neighbours object to dust. The lower end of the kiln is fitted 
with a large adjustable hood, on rails, which allows access to 
the interior for relining, etc. The white hot clinker falls through 
an opening in the bottom of the hood into a clinker cooler. The 
old method of cooling was to allow the clinker to roll through a 
refractory-lined cylinder, similar to the kiln, but smaller, 
open at the lower end. Later installations use “air-quenching” 
devices, usually an enclosed slowly moving grate, through which 
a blast of cold air is blown. It is quite generally believed, 
in the United States at least, that quickly cooled clinker is 
superior. The kiln is fired through a pipe opening, usually in 
the centre of the hood, with a mixture of pulverized coal, nat¬ 
ural gas or oil, and air. This primary air is heated by being 
passed over or through the clinker. Secondary air to complete 
combustion is admitted through openings in or around the hood. 
Modem installations use heated primary air to dr>’ the coal in 
the pulverizer as well as inject it into the kiln. Burning formerly 
depended largely on the judgment of the attendant (the burner) 
but indicating and recording instruments now permit accurate 
control, and in the newest installations instrumental control of 
kiln speed, draft, and feed practically eliminate the personal 
equation of the burner. 

Clinker Grinding.—^The clinker as it comes from the kiln is 
in a fairly stable condition, and may be stored for months in the 
open if necessary without any appreciable deterioration. This, 
however, represents so much locked up capital, and it is therefore 
customary to grind the clinker soon after it is made. Very fresh 
clinker appears to be a little tougher than clinker which has been 
allowed to stand a week or two, and this sometimes affects the 
power required for grinding. The clinker from modern kilns is 
usually small enough to be fed directly into a ball mill or a high 
speed mill, but if it is too large it is pas.sed through a crusher 
first. As it is usually necessary to add a definite proportion of 
gypsum to the clinker in order to regulate the setting time of the 
cement, both the clinker and gypsum are passed over feed tables 
before being mixed and fed into the mills. The feed tables are 
simple devices for regulating the quantity of any material passing 
over them in a given time and consist of a revolving table, fixed 
scrap)ers and a vertical feed pipe, with an adjustable collar, just 
above the centre of the feed table. The material falls in a heap 
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in the centre of the table, and as it revolves a portion of the mate- 
cial is guided by the scrajM^rs away from the heap to the edge of 
the table, whence it falls on to a conveyor and is taken to the 
mills. The heaj) in the centre is at once replenished from the feed 
pipe, and the si/e of the heap, and therefore the quantity removed 
by the scraper, is regulated by the height of the adjustable collar 
of the feed piite above the fable 

The mills used for grinding the clinker are of the same types 
as those described for the grinfling of the raw materials. The type 
most frefluently used for clinker grinding in modem plant in 
ilritain is the cornpounfl mill, which is usually 7 or 8ft. in diameter 
and 30 to 40ft. Ifjtig. 

The fineness fif I’ortlanfl cement was formerly universally sjx'ci- 
fied as pertentages passing very line mesh testing sieves, but 
there is a tetulency to dro{) sieve sizes and specify ‘‘specific 
surface area,” which is the calculated surface area in square 
centimetres per gram. 

Storing and Packing.—I'inished cement from the grinding 
mills is cf)nveyed tf) storage bins t)r silos by belt conveyors, screw 
conveyors, bucket elevators, or in recent installations by a 
screw tf)nveyf)r-tf)mpressed air device knf)wn as a cement pump), 
which flelivers through piping a steady How of cfuiient susp)endcd 
in or made tluifl by air. Storage* bins are generally cylindrical 
reinforccd-concrete silos, hfclding 12,000 to i5,ooobbl. ^2,500 
to ;pooo tons) eaih. Storage was originally considered flesirable 
to “sf'ason” the cement. This is no longer essential with a prop¬ 
erly made cement, Imt storage f>f as much as one-fourth tf) one- 
half the annual ca[)aiity of the jjlant is desirable in order to 
[jrovide continuous and economic operation. Moreover, large p)ur- 
chtisers demand that the (crnent be held and tested before ship¬ 
ment, and some* tests require ,iO days’ time. 

7'he cement is withdrawn from the silcjs by screw conveyors or 
cement |)umps and convf'ved to small bins serving packing ma¬ 
chines, or is tonve\'ed directly to simuts or pipes ff)r bulk .ship¬ 
ment in spef ially designetl railway cars, barges, and motor trucks. 
Most of thf.* Cf'tnenl nowaflaj's is patkod in cotton or paper valve 
bags, vvliif h in the Utiited States hold 941b. net, or approximately 
one cubic foot of cement. I'lit* tops of the bags or sacks are tiefi 
or sealed before filling and a turned-in corner, or valve, on the 
bottom prfw'ides the o|)ening for sli})ping the bag over the .spout 
of the bag-[)aiking m.ichine. These machines utilize the [)rincip)le 
that cement llf)ws freely when the proper amount of compressed 
air is injected intf) (he feeding df.’vice. A single operator can 
manij)ulate three to four loading spouts. The flow of cement 
into the bags is automatically cut off when the proper weight is 
reached, the material in the bag clo.ses the corner valve, and 
the bag drops off to a belt con\'e>'or below. The emp)ty bags must 
be slippefl over tin' filling sj)f)ut by the operator. In one typac 
of macliine this is the only manual {)art of the 0[)eration. Cf)lton 
bags are returned to the cement manufacturer (a discount being 
allowed on the purchase j)rice for their return), and are reused 
many times, 

Cement for ex{)ort is often packed in wooden barrels or steel 
containers, which stand on scales while being filled. Originally 
all cement was .shipjped in barrels, the standard American barrel 
holding -3761b. net. hour bags therefore are equivaletit to one 
barrel. The fact that the trademarks or brands of the older 
cement comj)anies are circular designs is because they were in¬ 
tended to he u.sed on barrel heads. 

Lay-out of Works. —For the i)urp)ose of economy and effi¬ 
ciency, considerable care must be exercised in the “lay-out” of the 
works, so that th(* raw maleri.ils and coal are delivered at the 
places where (hey are to be used, and the clinker and cement 
stores are in'the projxm i)Osition for the minimum handling of 
these materials. 

Analysis and Tests.—Drafting sp)ccifications to insure quality 
of Portland cement is complicated because qualities most desired 
are p)hysical—workability, strength, durability, impermeability, 
and density'in the mortar and concrete made with cement—and 
these may be obtained witli cements of various chemical composi¬ 
tions. After years of argument, the Cement Committee of the 
American Society for Testing Materials by 1939 had reduced its 


specifications to simr)le form covering only the following factors: 
(i ) chemical limits; (2) soundness; (3) time of setting; (4) ten¬ 
sile strength; (5) packaging and marking; (6) storage; (7) in¬ 
spection; (8) rejection; (9) methods of testing. 

The chemical limits are that the cement shall show on testing 
amounts not greater than indicated with the resr)ective tolerances 
in the following table; 

Limits (%) Tolerances (%) 


Loss on ignition .... 

400 

0-25 

Ins^iluble residue . 

085 

o-15 

.Sulphuric anhydride (SiO.,) . 

2-00 

010 

Magnesia (MgO) .... 

5-00 

0-40 


The A.S.T.M. .soundness lest consists of subjecting a pat of neat 
cement (cement mixed with water) to five hours’ steaming. The pat 
must not distort, crack, check, or disintegrate. A soundne.ss te.st u.sed 
by American cement manufacturers in their own laboratories for 
control purposes, and one included in many specifications, consists of 
subjecting one-inch square bars of neat cement, usually 10 inches long, 
to an autoclave test with steam at .ysolb. pressure for three hours. 
7 'hc bar .should not disintegrate, or expand in length over 1% (al¬ 
though no limit has been fi.xed). Elsewhere than in the United States, 
the Le Chalelier te.st is widely used, wherein the expansion of neat 
cement moulded in a small bra.ss cylinder, after immersion in boiling 
water for three hours, is measured. The chief causes of unsoundness 
of cement are a.ssumed to be free, dead-burned, or uncombined lime 
and magne.sia which remain unhydrated for a long time at ordinary 
temperatures. 

Time of setting as determined by a \’icat needle must not be less 
than 45 minutes, or by a Gillmore needle 60 minutes. In this test the 
penetration of a weighted needle during the setting period is the 
criterion. The final set must be attained within ten hour.s. 

The strengths of mortar specimens made of one part of cement and 
three parts of standard sand, according to the A.S.T.M. specifications 
for standard Portland cement, must equal or exceed the following: 


At(v ill llays 

StoraKi* of siH’dmcn 

Teiisilt- slri-nKth 

Pounds per s(| in. 

7 

.’8 

1 day in moist air 
f) (lays ill water 
f I (lay in moisi air 

1 J7 (lays in waicr 

,do 

For High Early StrcnuUi Portland cement the following; 

Agf in day*. 

Slorauf of s(x;cimi*n 

Opiioli .\o T 
'I'cMsilc strcnytli 

P SI 

.’VS 
,57 .S 

()pi ion No. 2 
( ''impressive 
sireiudh f'.S.I 

I 

1 day in moist air 
) I day in moist air 
(2 days in water 

1 , ioo 
s.ooo 


This was not considered necessary in the A.S.T.M. specifications 
for .several years prior to 1940. In that year new specifications were 
adopted covering five types of Portland cement, with requirements for 
fineness varying from minimums 1600 sq.cm, per gram to i><oo. 
While the A.S.T.M. specifications do not designate these five varieties 
of Portland cement by other names than type I, type II, etc., they 
conform closely to the five varieties defined by the U.S. Bureau of 
Reclamation in the table on page 110. excci)t that the order is differ¬ 
ent: Type I is so-called “standard” cement; type II, “modified”; type 
III, "high early strength”; type IV, “low heat of hydration”; type V, 
“sulphate resisting.” Modern cements are ground to sizes measured in 
microns rather than openings of the finest wire sieves, yet specifications 
requiring from 92 to 98% to pass a 200-mesh sieve (200 meshes to 
the linear inch, or openings of 74 microns on a side) are common— 
in .some instances to insure that a small percentage be retained on the 
sieve and the cement be not too finely ground. Many specifications 
define required fineness in terms of specific surface area per gram, as 
1,700 sq.cm, (calculated on the assumption that the particles are 
spheres). This estimation is made by use of an instrument known as 
a turbidimeter, which determines the turbidity of a suspension of 
cement in some non-reactive liquid medium, such as kerosene, by 
measuring the intensity of light penetrating the suspension. Determina¬ 
tion of the approximate percentages of the various sizes of particles 
I is also made by use of an elutriator using cither a liquid or air 
medium. 

Composition. —The essential chemical components of Portland 
cement are the oxides of calcium, silicon, aluminium and iron— 
CaO, SiOa, AI2O3, Fe 203 As a result of adding gypsum to control 
the setting time SO3, sulphuric anhydride, is also present. Other 
constituents such as magnesium oxide (MgO) and compounds of 
sodium and potas.sium are usually present in small amounts. Chemical 
analyses are made in terms of these oxides, although they do not exist 
in unhydrated cement as simple oxides but are in complicated com- 
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binations broupht about by partial melting, forming liquid and solid 
solutions and subsequent cooling to phase equilibrium, depending not 
only on the proportions of the various oxides but on the temperatures 
of the melt and of that of the “freezing” or crystallization. It is there¬ 
fore possible to obtain cements with quite different characteristics 
from the same proportions of the essential oxides. The chemical 
anah sis of a typical Portland cement is given by Lea and Dcsch as 
follows; 


Lime, CaO .... 
Silka, SKh .... 
Alurniim, AljOj 
iron Oxide, I’ciOa 
.Magnesia, MgO . 

Rutile, 'ri(->2 .... 
.Sodium oxide, NaiO 
Potassium oxide. KtO 
Suljjhuric Anhydride. SO:i . 
1,0?,. on ignition hy JilVerence 


(7 


From this analysis it is possible, by certain assumptions, to calculate 
the probable compound composition in the quaternary system 
Cii 0 .AI: 03 .Si 0 j-Fc:- 0 .i as 


araO-Al^OrFc.O,, . 9 “;% jCaO-.SiO?.42.0% 

.jCuUAliOj.67% aCaOSiOj.34-o% 

The two latter, tricalcium silicate and dicalcium silicate, arc the 
most e.s.sential and useful. Their actual identification can be made 
only by mit rosconic or X-ray analysis. 

Uses of Portland Cement. —The demand for Portland cement 
for use in structural work continues to grow, and, in addition to this, 
Portland cement is being used for an increa.sing variety of burpose.s 
(.sf’c CoNCKKiiO, which can only be briefly mentioned. Concrete, 
sometimes reinforced with iron or steel, is being used for all big 
structural buildings, engineering works, harbours, docks, ships, piers, 
bridges, piles, general building, artificial stone, roads (both founda¬ 
tion and surface), w'ater lowers, natatoria, lakes, etc,, and the facility 
with which the concrete can be placed in any position and the fact 
that local stone and sand can frequently be used to the extent of 5 
to 10 parts to I of cement are very important points with regard to 
cost of labour and carriage, as compared with that of stone. Concrete 
is also used for smaller articles such as telegraph poles, railway signal 
jiosls, sleepers, fencing posts, monuments, tombstones, coffins, troughs 
of various kinds, tiles, bricks, pijie.s (spun and moulded), paving 
blocks, manhole! covers, etc. Very considerable developments have 
also been made in the use of cement for ornamental work, including 
not only that required for buildings, but sculptural work of all de¬ 
scription, both large and small; and by the introduction of various 
aggregate's, excellent substitutes for elifferent ornamental stones have 
been made, freejuently having improved weathering properties. Port- 
Itind cement is particularly useful where there is much repetitiem of 
eirnamcntal work, e.fj., for the capitals of pillars, tracery, etc. In the 
case of stone each piece must be carved separately, w'hereas a few 
moulds will be sufficient for a large number of blocks of cement 
concrete. 

Theory of Setting. —The reason for the setting and hardening 
of Portland cement continues to afford abundance of scope for fas¬ 
cinating research work. The comparatively simple ternary system of 
the lime-.silica-alumina group becomes very complicated through 
thermal changes which arc very dependent on the temperature from 
which the clinker is cooled, and also on the rate of cooling. More¬ 
over, the balance of .solution of the variou.s constituents is modified 
by the different impurities included in the clinker. In addition to this 
there is some evidence that the constituents of the cement itself tend 
to acquire a more stable condition on .storage. The investigation of 
the setting and hardening of cement is .Still more difficult. The simple 
hydration theory of earlier days has, on closer investigation, resolved 
itself into an extremely complex system which includes an infinite 
number of partially hydrated compounds, together with the forma¬ 
tion of new compounds. A large amount of research work has been 
carried out on fairly pure preparations of the various silicates and 
aluminates of lime with good results; but their value is restricted 
because very different and complex action takes place when they are 
mixed, which accounts for the widely differing rilults obtained by 
the most recent rc.scarch. Some of the above compounds have helped 
in the identification of some of the constituents in set cement, e.g., 
small hexagonal plate crystals of tricalcium aluminate, fine needle 
crystals of mono-calcium silicate, colloidal masses of mono-calcium 
silicate, large hexagonal crystals of calcium hydrate, etc., and appar¬ 
ently the colloidal mono-calcium silicate plays a large part in the 
hardening of the cement. Thus the two schools of theorists—the 
crystalline and colloidal—are being brought together. Although no 
final conclusions have been reached, the general results of these in¬ 
vestigations have been valuable and have resulted in a very marked 
improvement in the quality of Portland cement. 

OTHER CEMENTS 

R&pid'hardcning Cements. —The demand for speed in con¬ 
struction during recent years has resulted in the development of the 
aluminous type cements—those high in alumina. They differ from 
Portland cements in the proportions of lime, silica, and alumina; the 
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lime var>’ing from .^6.5 to 44 %> the silica from 4.5 to and the 

alumina from 36 5 to 44%. Since impure bauxite is the .source ol 
the alumina there is usually a considerable percentage of iron prt^sent 
as FezOj, sometimes as much as 14%- Such cement.s develop tensile 
strengths in i;a mortar briquettes of over 500 p.s.i, in i day, or as 
much as ordinary Portland cement briquettes in jeS days. Concrete 
made with these cements is more resistant to the action of sea water 
and sulphate waters than that made with ordinary Ptntland cement, 
It also has refractory properties. It h\(lrates will) ihe release of much 
more heat than Portland cement, and for that reason is not suitalile 
for mass concrete under ordinary conditions. It has been used quite 
successfully for winter concrete construction liecause its heat of hydra¬ 
tion delays freezing and lu'cau.se it hardens so rapidly .-Muminous 
cements, like Portland cement, are made in rotar\ kilns and also 
in electric furnaces. The melting or slagging in the formation of the 
clinker is carried farther than in the manufacture of Portland cement, 
and it costs much more to produce. 

The success of aluminous cements led to development of Portland 
cements that also harden rapidly—known in the I’niled Stales, where 
most of this development has taken place, as High K.irh' Strength 
Portland cements. With these it is po.ssible to obtain i-day strengths 
comparable to tho.se of aluminous cements. They differ from .standard 
Portland cement in having a higher tricalcium silicate (.^CaO.SiO.O 
content and arc usually more fim;l\' ground. They abo dexelop more 
heat of hydration than desirable for mass concrete. 

Low-Hcat Cements. —To avoid .so far as po.ssible cracks in great 
masses of concrete, which are caused by tempeiature changes during 
the hardening and curing period, a “low luat of hydration" Portland 
cement has been developed. It w;is first used on a large scale tor 
(he construdion of (he Boulder dam in (,'oJorado river b\ the I'.S. 
Bureau of Reclamation. These low-heat cement.s arc tharacleri/ed !)> 
high percentages of dicalcium silicate (sCa-SiOj) and telracalcium 
alumino ferrite (4Ca()-Al'j0.i Fe:();i) and low percentages of Iriialcium 
silicate (.U’a-Si02) and tricalcium aluminate (,;('aO.AI;!():i). While 
the actual criterion i.s low heat of hyriration, which can be accur;itel>' 
determined by a special type of calorimeter, .specifications used by the 
United States Government aim to secure the desired quality through 
chemical limitations, which require a high percentage of silica, low 
lime and both alumina and iron oxide low or present in such pre¬ 
scribed ratios that the calculated :U.'aO.Al2C);j shall Ire low (6 to S'/b). 

For similar mas.sive concrete structures a “modified Portland ce¬ 
ment” has been developed and is extensively used by the United 
S(atc.s Government. The compound composition of “modified” ce¬ 
ment i.s characterized by low tricalcium aluminate (U^aO.ALO.i) 
and high tctracalcium alumino ferrite (4Ca0.Ak>0;t Fe':6:!) with the 
percentages of tricalcium silicate (.(Ga.SiO'H and diealcium silicate 
(2CaOSi02) approximately the same as in standard Portland cement. 
The hydration of tricalcium aluminate i.s the cause of merst of (he 
undesired heat and the object is to combine the alumina in the less 
active tctracalcium alumino ferrite, although it is known that this 
component has little value as a cementing material. 



The raw materleli are pround to a ilurry which l.» then pumped into the 
mixari and from there to the rotating kiln. In patting through the kiln It 
becomet dried, then decarbonated and finally, in the burning zone, clinkcred. 
The white hot ollnker pattei through oooleri, heating the air for the kilni, 
and when cool, It ground in tube mill* 

Sulphate Resisting Cements.— For concrete structures in re¬ 
gions exposed to alkali soils and waters it has been found that or¬ 
dinary Portland cements often proved unsatisfactory. Two types of 
cement have been developed to provide more resistant concrete. A 
Portland cement designed for this purpose is unusually high in 
tricalcium silicate (.jCaO-SiOz) and dicalcium silicate (zCaO-SiOz) 
and unusually low in tricalcium aluminate (.^CaO-AlzOa) and tetra- 
calcium alumino ferrite (4Ca0.Al20.i.F'c20.7), the sum of these two 
being less than for any other type of cement. It is difficult to manu- 
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facturc bccauiM; it i.s low in fluxing a^ncnts (alumina and iron). The 
second type of cement designed for sulphate resistance is “Portland- 
pozxolana." Jn the manufacture of these, Portland cement and a 
pozzolana, natural or artificial, arc intimately mixed or ground to¬ 
gether. A pozzolana is defined as a siliceous material which will react 
with lime in the prewnce of water at ordinary temperatures. Obvi¬ 
ously, there are variou.s degree.s of pozzolanic activity. This type of 
cement ha» been much marc extensively made and used in Europtr 
than in the United States. 

A comparison of the compound compositions of these cements 
(omitting the Portland-pozzolana) is given in the following tabic 
(Irom the Concrete Manual, U.S. Bureau of Reclamation), in which 
tricalcium silicate (.^CaO-Sif.):) is designated, a.s is now common in 
cement literature, as C;j.S; dicalciiim silicate (zCaO SiOi) as C2S; trical- 
tium aluminate {,<CaO.AhO,j) as CaA; tetracalcium alumino ferrite 
(4Ca(>.Al2()3 Ee2()3) as C^AE: 


. 


('oiniaiurul (ainitaisilioii (PcrccnlaKca) 



Type of Ci:mi‘rii 




CxA 

( 4 AF 

CaS04 

I'rei, 

CaO 

MkO 
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Max. 
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<7 

10 
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White Cements. —White Portland cements are of approximately 
the same composition as standard Portland cements except that the 
iron oxide content i.s very low, and siiecial care must he taken in 
proce.s.sing to avoid contamination which w'ould discolour the product. 
Cryolite and fluorsjnir are Irequently used as fluxing agents. Suitable 
i*uw muterial.s are f|uite scarce. 

Portland Blast-Furnace Cement.— A type of cement made 
largely in Oernrany (Eisenporlland) i.s a mixture of Portland cement 
clinker and granulated slug ground to the required fineness. It is a 
pozzolana cement, as unrlerstood in the United States. A similar 
cement, altliougli not a true Portland, is made of a mixture of hy¬ 
drated lime and granulated .slag. 

Masonry Cements.— A great variety of cements for brick and 
stone ma.sonry have been di veluped to overcome the harsh-working 
handicap of ordinary Portland cement mortars. They consist of 
mixtures of Portland cement with one or more of the following: 
hydrated lime, granulated slag, pulverized limestone, colloidal clay, 
diatomaceou.s earth or other finely divided form of .silica, calcium 
stearate, paraffin, etc. The variou.s ingredients and their proportioas 
are often kept secret or arc patented and they are frequently de¬ 
scribed as “patent mortar cement.s." 

Natural Cements.- In the United States the rapid tlevelopment 
of the Portland cement industry was caused in large measure by dis¬ 
covery of large deposits of “natural cement” rock, The Lehigh valley 
i.s a notable example, These argillaceou.s limestones contain the neces¬ 
sary mineral-s for Portland cement manulacture in approximately the 
correct proportions. Later refinements in manufacture have made it 
mjces.sary in some cases to add to the mix .small cjuantitics of higher 
grade limestones or to concentrate tlu' calcium carbonate in the 
original stone by flotation. For many years cement.s made from thc.se 
limestones in vertical .shaft kilns, like lime, were used, and are still 
used to jioino extent, as natural cements, without attempting to 
.simulate Portland cement. 

Lime Cements. -These include various grades, from the pure 
“fat” white lime through the gray limes to the hydraulic limes which 
have alrcufly been referred to under Portland cement. White lime 
consists of o.xide of calcium, or, in its .slaked form, hydrate of cal¬ 
cium. It i.s prepared by calcining calcium carbonate (chalk or lime¬ 
stone) until all the carbonic anhydride has been driven off and only 
the oxide is left. Thi.s oxide (quicklime) has great affinity for water, 
with which it combines reailily, forming calcium hydrate, or slaked 
lime. Thi.s aetibn is exothermic, ir., gives out heat, and is very vigor¬ 
ous unless it i.s properly controlled. The rlry .slaked lime occupies 
two or three times the volume of the original quicklime, according to 
the method hy which it is slaked. Gray lime is an impure form 
of white lime, and, according to the quantity and nature of the im¬ 
purities, its pro|XTtie,s vary between w'hitc lime and hydraulic lime. 
The latter differs from white or gray lime in that, owing to the 
amount of argillaceous material contained in it, the lime slakes com- 
jjaratively slowly, and when used for making mortar is capable of 
hardening under water. 


Lime, probably on account of its long history, is frequently made 
in the simplest form of kiln, the bottle kiln, which is extremely ex¬ 
travagant with both coal and labour, particularly if w’hite lime is 
being produced, as this must be kept free from the ash of the fuel. 
Various other kilns, such as those described under Portland cement, 
are also used, but the rotary kiln is now in very general use for lime¬ 
stone burning, fired either with producer gas or with pulverized coal, 
and lime i.s obtained from this kiln with great economy of labour and 
fuel, provided the raw material is sufficiently pure. Another great 
advantage of this kiln is that it will take “smalls,” i.e., material which 
is so .small that it would choke a stationary kiln, and therefore has to 
be rejected. On the other hand, a rotary kiln is not suitable for burn¬ 
ing large lumps of chalk or limestone, and as there is a certain demand 
for large lumps of lime (probably because of the uncertain quality 
of the fine stuff in the earlier days), it is still necessary to use fixed 
kilns if this demand Ls to be met. 

Lime, before it is used for mortar, must be slaked, and this was 
formerly done at the place where it was to be used. On account of 
the irregular way in which this was sometimes carried out, portions 
of the less pure lime used to slake and expand after the mortar bad 
been used and cau.se the work to “blow.” To overcome this trouble, 
architects and others frequently specify that the mortar should be 
made up 2 or 3 months before use. This method of overcoming the 
difficulty was at the expense of the strength of the finished mortar, 
for the lime was carbonating and deteriorating during this period. 
The modern method is to slake the lime mechanically at the lime 
work.s and remove the slaked lime from the unslakcd by air separa¬ 
tion. The slaked lime is then stored in bulk for 10 to 14 days, after 
which it is ready for use, yielding a lime which is free from any 
risk of ■“blowing,” and at the .same time retaining its hardening 
properties unimpaired. 

Mortar made from w'hitc lime and the purer forms of gray lime 
works very easily under the trowel, and, if nece.s.sary, can be floated 
off to a very smooth surface for facing walls, etc., and on account of 
this property the white lime is frequently spoken of as “fat” lime 
because it is supposed to suggest the smoothness of butter. Experi¬ 
ments have been made to improve the lime for mortar purjxises, etc., 
by the addition of various substances to the water used for slaking, 
or to the slaked lime. 

The setting of white lime and gray lime is largely due to “drying 
out,” and to a small extent calcium hydrate recry.stallization. The 
hardening appears to be almost entirely due to the lime combining 
with the carbon dioxide in the air and forming calcium carbonate, 
although this is sometimes assisted by a slight pozzolanic effect of 
the silica in the sand or other material u.sed with the lime. In 
hydraulic lime the .setting and hardening properties arc due to a 
combination of the above with that of tho.se constituents which are 
similar to Portland cement. For most purposes Portland cement has 
taken the place of hydraulic lime; hut there are still certain conditions 
where the latter is preferable to the former, particularly for embedding 
large steel sections, where the hardening effect should not take place 
until the .steel has finally settled into position. 

Selenitic Cement. —The addition of 5 to 10% of plaster of 
Paris to lime increases the hardening properties of the latter by 50 to 
loo^r, and this mixture is sometimes known as Selenitic cement. 

Pozzolanic Cement. —Lime, in the presence of water, readily 
combines with silica in the active state and forms a calcium silicate 
similar to that in Portland cement. Various natural and artificial 
materials, such as pozzolana, tra.ss, kicselguhr, pumice, tufa, santorin 
earth, granulated slag, etc., contain active silica, and where the cost 
is low they make a useful addition to lime mortar. To obtain the 
best effect the granulatcxl .slag, or other material, should be ground 
with the lime until both materials are in a fine .state of division and 
intimately mixed. When properly made, pozzolanic cements will 
attain a strength approaching that of Portland cement; but frequently 
the material is simply mixed with the lime, and the bulk of the 
pozzolanic material acts as an aggregate instead of an active constitu¬ 
ent of the cement. 

Calcium Sulphate Cements. —This class includes all those ce¬ 
ments which primarily depend on the hydration of calcium sulphate 
for their setting and hardening properties, and includes plaster of 
Paris, Keene’s cci#ent, Parian cement, etc. The raw material is gyp¬ 
sum (g.v,), which may be almost chemically pure, in which case it 
is suitable for Keene’s cement and other special brands, or may con¬ 
tain a small quantity of foreign matter, when it is suitable for or¬ 
dinary plaster of Paris. The mode of preparation is to calcine the 
gypsum at a comparatively low temperature, viz., about 205“ C for 
plaster of Paris, at which temperature the gypsum loses three-fourths 
of its combined water, and at about 500° C for the Keene’s cement 
cla.ss, w'hen the whole of the combined water is driven off. At a 
higher temperature the gypsum becomes “dead burned” and will then 
only hydrate very slowly, or in some cases not at all. The gypsum 
for plaster of Paris is usually calcined cither in ovens or in kettles, 
and for Keene’s cement in kilns, w'here the ash of the fuel can be 
kept away from the finished product. These methods are inferior in 
economy to the rotary kiln, and this type of kUn will probably be 
the fnethod of the future, as, if fired with producer gas, the product 
is not contaminated with ash. The setting of plaster of Paris depends 
on the fact that when 3CaSo4<H20 is treated with water it dissolves, 
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forming a supcr*saturated solution of CaS0i.3H20. The excess held 
temporarily in solution is then deposited in crystals of CaSO^ ^HeO. 
In the light of this knowledge the mode of setting of plaster of Paris 
becomes clear. The plaster is mixed with a quantity of water suffi¬ 
cient to make it into a smooth paste; this quantity of water is quite 
insufficient to dissolve the whole of it, but it dissolves a small part 
and gives a super-saturated solution of CaS 04 - 2 H 20 . In a few minutes 
the surplus hydrated calcium sulphate is deposited from the solution 
and the water is capable again of dissolving 2CaS04 H20, which 
in turn is fully hydrated and deposited as CaSOi-iHaO. The 
process goes on until a relatively small quantity of water has by 
instalments dissolved and hydrated the 2 CaS 04 -H 20 , and has deposited 
CaS04-H20 in felted crystals forming a solid mass well cemented 
together. The setting is rapid, occupying only a few minutes, and is 
accompanied by a considerable expansion of the mass. There is rea¬ 
son to suppo.se that the change described takes place in two stages, 
the gypsum first forming orthorhombic crystals and then crystallizing 
in the mono.symmetric system. Gypsum thus crystallized in its nor¬ 
mal raonosymmetric form is more stable under ordinary conditions 
than the orthorhombic form. Corrclatively, in its proces.s of dehydra¬ 
tion to form plaster of Paris, monosymmetric gypsum is converted 
into the orthorhombic form before it begins to be dehydrated. The 
ussential difference between the setting of Keene’s cement and that 
of plaster of Paris is that the former takes place much more slowly, 
occupying hours instead of minutes, and the considerable heating 
and expansion which characterize the .setting of plaster of Paris are 
much less marked. 

It is the practice in Great Britain to burn pure gypsum at a low 
temperature so as to convert it into the hydrate 2 CaS 04 H20, to 
soak the lumps in a solution of alum or of aluminium sulphate, and 
to recalcine them at about 500“ Centigrade. Instead of alum various 
other sails—borax, cream of tartar, potassium carbonate, etc.—may 
be used. On grinding the recalcinod lumps they give Keene’s cement, 
Parian cement, Keating’s cement, etc. The quantity of these ma¬ 
terials is so small that analyses of Keene’s cement show it to be 
almost pure anhydrous calcium sulphate, and make it difficult to 
explain what, if any, influence these minute amounts of alum and 
the like can exert on the .setting of the cement. 

These cements form excellent decorative plasters on account of 
their clean white colour and the sharpness of the castings made from 
them, this latter quality being due to their expansion when .setting. 
Keene’s cement is especially adaptable for surfaces where a hard 
polished finish is required. AH cements having calcium sulphate as 
their base are suitable only for indoor work because of their solubil¬ 
ity in water. 

Oxychloride Cements. —In 1853 Sorel discovered that zinc 
chloride solution, when mixed with zinc oxide, formed a very hard 
cement, and later he found that magnesium chloride, magne.''ia and 
various other metallic oxides and chlorides did the same, an oxy¬ 
chloride being formed in each case. Of these the most important is 
the magnesia oxychloride, commonly known as Sorel cement, and on 
account of its great strength and unusual binding properties it is 
u.sed for such widely different purposes as uniting carborundum for 
grind-stones, where great strength and rigidity are required, and 
binding wood sawdust together to form monolithic floors which 
have a certain amount of spring in them. It is also used for making 
artificial marble and other ornamental stone, and if cast on glass 
which has been waxed to prevent adhesion the material, on removal 
of the gla.s.s, will have a highly glazed surface. 

The magnesia, which should be freshly calcined and ground, is 
mixed with several times its volume of carborundum, wood sawdust, 
.sand or other material, and is then moistened with a .solution of 
magnesium chloride having a density of 25°-3o“ Baumc, and thor¬ 
oughly mixed so that each grain of material is covered with the 
magnesia oxychloride. The plastic mass is then put into mould.s, or 
placed in position and “floated” off. The speed of setting and hard¬ 
ening is dependent on the freshness of the magnesia and the strength 
of the solution of the magnesium chloride, and when the right strength 
has been found for any particular batch of materials this should be 
rigidly adhered to for the work. 

Adhesive Cements. —Mixtures of animal, mineral and vegetable 
substances are employed in great variety in the arts for making 
joints, mending broken china, etc. A strong cement for alabaster and 
marble, which sets in a day, may be prepared by mixing 12 parts 
of Portland cement, 8 of fine sand and 1 of infusorial earth, and 
making them into a thick paste with silicate of soda; the object 
to be cemented need not be heated. Casein, with some solvent, 
usually an alkali, forms the basis of many waterproof cements and 
cold water glues. For stone, marble and earthenware a strong cement, 
insoluble in water, can be made as follows:—skimmed-milk cheese Is 
boiled in water till of a gluey consistency, washed, kneaded well in 
cold water, and incorporated wfth quicklime; the composition is 
warmed for use. A similar cement is a mixture of dried fresh curd 
with one-tenth of its weight of quicklime and a little camphor; it is 
made into a paste with water when emjidoyed. A cement for Derby¬ 
shire spar and china, etc., is composed of 7 parts of rosin and 1 of 
wax, with a little plaster of Paris; a small quantity only should be 
applied to the surfaces to be united, for, as a general rule, the thinner 
the stratum of cement the more powerful its action. Quicklime mixed 


with white of egg, harden^ Canada balsam, and thick copal or 
mastic varnish arc ^so used for cementing broken china, which should 
be warmed before their application. For small articles, shellac dis¬ 
solved in spirits of wine is a very convenient cement. Cements such 
as marine glue are solutions of shellac, india-rubber, or asphaltum in 
benzine or naphtha. For use with wood which is cxpo.sed to moisture, 
as in the case of wooden cisterns, a mixture may be made of 4 parts 
of linseed oil, boiled with litharge, and 8 parts of melted glue; other 
strong cements for the .same purpo.se are prepared by softening gela¬ 
tine in-cold water and dissolving it by heat in linst'od oil, or by 
mixing glue with one-fourth of its weight of turpentine, or with a 
little bichromate of potash. Mahogany rrrnrni, for tilling up cracks 
in wood, consists of 4 parts of beeswax, 1 of Indian red, and yellow 
ochre to give colour. Cutler’s cement, used for fixing knife blades 
in their hafts, is made of equal parts of brick-dust and ro.sin, melted, 
or of 4 parts of rosin with i each of beeswax and brick-dust. For 
covering bottle corks a mixture of pitch, brick-dust and rosin is 
employed. A cheap cement, sometimes used to fix iron rails in stone¬ 
work, is melted brimstone, or brimstone and brick-dust. For pipe- 
joints a mixture of iron turnings, sulphur and sal ammoniac, mois¬ 
tened with water, is employed. Japanese cement, for uniting surfaces 
of paper, is made by mixing rice-flour with water and boiling it. 
Jewellers’ or Armenian cement consists of isingla.ss with mastic and 
gum ammoniac dissolved in spirit. Gold and silver chasers keep their 
work firm by means of a cement of pitch and rosin, a little tallow and 
brick-dust to thicken. Temporary cement, for lathe-work, such as 
the polishing and grinding of jewellery and optical gla.s.se.s, i.s com¬ 
pounded thus:—rosin, 40Z., whitening previously made red hot, 402., 
wax, 5;40 z. 
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CEMENTATION, a metallurgical term which described 
processes by which one substance is. by exposure to great heat in 
a furnace, caused to interpenetrate and change the character of 
another. Although a high temperature is employed, the process 
is not one of melting materials together, but of combining them 
through contact at a temperature which is below their melting- 
points. Thus, in the manufacture of blister steel by cementation, 
a rod of iron becomes steel because exposed at a temperature of 
aborut i,ooo°C. to carbon which penetrates its substance. {See 
Blister Steel; Iron and Steel.) 

CEMETERY, literally a slccping-place, the name applied 
by the early Christians to the places set apart for the burial of 
their dead. These were generally extra-mural and unconnected 
with churches, the practice of interment in churches or church¬ 
yards being unknown in the first centuries of the Christian era. 
The term cemetery has, therefore, fieen appropriately aiiplicd in 
modern times to the burial-grounds, generally extra-mural, which 
have been substituted for the overcrowded .churchyards of pop¬ 
ulous parishes both urban and rural (see Burial). 

From 1840 to 1855, attention was repeatedly called to the in¬ 
sanitary condition of the London churchyards by the press and 
by parliamentary committees, the first of which reported in 1843. 
The vaults under the pwivements of the churches, and the oixjn 
ground surrounding them, were crammed with coffins. Coffins 
were placed tier above tier in the graves until they were only 
just below the surface. To make room for fresh interments the 
sextons had recourse to the .surreptitious removal of bones and 
partially-decayed remains. The neighbourhood of the church¬ 
yards was usually unhealthy. In all the large towns the evil pre¬ 
vailed more or less, but in London it forced itself more readily 
upon public attention, and after more than one partial meas¬ 
ure of relief had been passed the churchyards were, with a 
few exceptions, finally closed by the act of 1855, and the ceme¬ 
teries which now occupy a large extent of ground to the north, 
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south, east and west became henceforth the burial-places of the 
metropolis. Several London cemeteries had been established by 
private enterprise before the passing of the Burial Act of 1855 
(Kensal (Ireen cemetery dates from [83^;, but that enactment 
form.s the epoch from which the general development of ceme¬ 
teries in (ireat Britain and Ireland began. Burial within the 
IhniLfi of cities and towns is now almost everywhere abolished, 



Communal vaults. Guatemala 

In thono concrolo walU with rowi of recoptaclei for coffins, the remains 
of the dead aro loft Intact so long as rant is paid. On failure to pay the 
rant, thu bones are romnvod and buried in a common heap, and the “pigeon 
hole" it rented again 

and when; it is still in use it is surrounded by such safeguards 
as niak<‘ it jirattically innocuous. The increasing practice of 
cremation (f/.v.) has assisted in the movement for disposing of 
the dead in more sanitary conditions; and the practice of bury¬ 
ing the dead in more ofien coHins, and abandoning the old system 
of family graves, has had considt'rable effect. 

In 1‘Jigland a cemetery is either (he jiropcrty of a private 
company incorporated l)y Act of Tarliamcnt or of a local authority 
and is subjei t to the Cemeteries Clauses Act 1847, the Public 
Health Act, 1S75 and the I’ul)li(' Health (Interments) Act. 1870. 
by of the Burial A(t, iS5_’, a burial board under such con¬ 
ditions as it thinks proix'r may sell the exclusive right of burial, 
either in iKTpetuity, or for a limited period, in grave spaces; 
the right of constructing any vault or place of burial with the 
exclusive right of burial therein in perpetuity, or for a limited 
p(‘rio(l; and also (he right of erecting and plat ing any monument, 
gravestone, tablet or monumental inscri(ilion. By S. 38 the gen¬ 
eral management, regulation and eonlrol of a burial ground is 
vested in the burial board. Regulations are made by the Minister 
of Health and Rules may he made by the board. By S. 44 of the 
('erneteries (.'lauses Act 1S47 the grant of the right of burial, 
whether in perpetuity or for a limited time, Itecomes the personal 
estate of the grantee. Under such a grant (here is implied the 
right to visit the grave, and to plant shrubs and plants and to 
keep the surface in order, and if there is a monument, head or 
curl) stones to keep them in repair (see. Ashby v. Harris ( 186SJ 
L.R. 3 C.l*. 5^3). This ease was discussed, but not overruled in 
hfi Gough V. Lancaster Burial Hoard (1888) 21 Q.B. D. 323 where, 
in consequence of a rule t)f the board, made j)rior to the grant, 
prohibiting the placing of glass shades on graves, it was held 
that the grant of burial in a gr.ive space to the plaintiff did not 
include a right to place a glass shade on his grave. Although a 
burial board cannot sell the freehold of a grave .space, the propx?rty 
in a vault, tomb, monument, headstone, curb or any other erection 
remains in the person who erected them. See Spooner v. Brewster 
(1825) 3 Bing. 136 and Sims v. The London Necropolis Co. 
(1885) T T.L.R. 584; but see also Hoskyns Abrahall v. Paignton 
U.D.C. (i9*vS) 2 Uh. {See J, B. Little, Law of Burial, 1902.) 

UNITED STATES 

In the United States cemeteries were the final outgrowth 
of individual burial places on the farms or near the homes of 
the earliest settlers. Later the burial place was connected with 
the church, which custom is not entirely obsolete. Prominent men 
were buried beneath the church building for a long time during 


the 17th and i8th centuries, but the crowded conditions together 
with the fact that the practice was recognized as unsanitary caused 
it to be abandoned. In villages and small towns the church “grave¬ 
yards” grew into disrepute many years ago because of the neglect 
they were subjected to. There was no provision for care of such 
burial places, except the slight attention a sexton would give, and 
disorder resulted. Detached cemeteries have been in use in the 
United States since 1831 when Ml. Auburn was established 
in Boston. Philadelphia soon after set up some notable large 
burial places and Greenwood in New York had its beginning in 
1840. From i860 churchyard burials have gradually been dis¬ 
continued until to-day they are but exceptions to the rule of beau¬ 
tiful community cemeteries. From single burial plots on private 
property, to church graveyards, to cemeteries and now to 
“memorial parks” has been a notable transition. 

During the days when cemeteries were maintained by and in 
connection with the church, members and their families were 
entitled to a burial site. No expense was attached to the burial 
e.xcept the cost of opening the grave. No funds were available for 
upkeep which acrounts for the deterioration of the property, and 
the ultimate abandoning of that tyjie. In the cemeteries of to-day 
lots are sold by the city or village, if owned by such a body, or by 
the association, which has charge. A definite fee is charged for 
perpetual care and a charge is made for opening the grave and 
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Entrance to valhalla memorial park in burbank, California 


other duties performed by the sexton or superintendent. Generally 
speaking cemeteries are suppo.sed to be maintained with no idea 
of profit, and that holds good in a great majority of places. 

Some churches have their own cemeteries, though not in con¬ 
nection with the church, notably the Catholic church. The Jews 
have many beautiful burial sites, and now and then one comes 
across a cemetery maintained by one or another of the Protestant 
societies. Throughout the country there are many beautiful ceme¬ 
teries maintained by the Masonic or other fraternities for their 
own members and members of their families. There are many 








CEMETERIES IN THE EAST AND WEST 




CENACLE—CENSOR 


State and national cemeteries in the United States provided by 
statute, given over to the burial of departed army and navy men, 
and men connected with State institutions, usually attached to 
soldiers’ homes or army posts. 

CENACLE, the term applied to the eating-room of a Roman 
house in which the supper {cena) or latest meal was taken. It 
was sometimes placed in an upper storey. The Last Supper in 
the New Testament was taken in the cenacle, in the “large upper 
room” cited in St. Mark (xiv. 15) and St. Luke (xxii. 12). 

CENCI, BEATRICE (chen'che) (t 577-15Q9), a Roman 
woman, famous for her tragic history, was born on Feb. 6, 1577, 
in the Cenci palace in Rome. She was the daughter, by his first 
wife, of Francesco Cenci (1549-1598), a vicious man of great 
wealth. He w'as tried in 1594 for sodomy, hut was released on 
payment of a fine of 100,000 scudi. Cenci had 12 children by 
his first wife; his second wife, Lucrezia Petroni, a widow with 
three daughters, brought him no children. He w'as embroiled with 
his sons and after the trial he (^ecided to remove his wife Lucrezia, 
with Beatrice, to La Petrella, a lonely castle on the road to 
Naples which he obtained from Marzio Colonna. There in 1595 
he shut up his wife and daughter in the upper rooms of the castle, 
and there he visited them from time to time treating them, 
especially Beatrice, with great brutality. There is no evidence for 
the charge of attempted incest with his daughter, but the details 
of life at La Petrella, as given in the subsequent trial, were 
revolting, and might well have given colour to the accusation. 
Beatrice seems to have found refuge in a liaison with the keeper 
of the castle, Olimpio Calvetti. At intervals the two younger 
Cenci children, Bernardo and Paolo, visited La Petrella. Olimpio 
was expelled by Colonna from the castle at the demand of Fran¬ 
cesco Cenci, who does not, however, seem to have known of his 
relations with Beatrice. At length, Beatrice, with her stepmother 
and with her brother Giacomo and Bernardo, decided to secure 
the murder of their father. He was killed in his bed (Sept. 9, 
1598) by Olimpio and a hired assassin named Marzio. 

Information having been communicated to Rome, the whole of 
the Cenci family were arrested early in 1599. Lucrezia, Giacomo 
and Bernardo confessed the crime; and Beatrice, who at first 
denied everything, even under torture, also ended by confessing. 
Great efforts were made to o!)lain mercy for the accused, but the 
pope (Clement VHI.) refu.sed to grant a pardon; on Sept, ii, 
1599, Beatrice and Lucrezia were beheaded, and Giacomo, after 
having been tortured with red-hot pincers, was killed with a mace, 
drawn and quartered. Bernardo’s penalty, on account of his 
youth, was commuted to perpetual imprisonment, and after a 
year's confinement he was pardoned. The property of the family 
was confiscated. There is a study by Guido Reni or Guercino in 
the Palazzo Barbcrini said to represent Beatrice, but it is unlikely 
that Reni saw her. 

The history of the Cenci family has been the subject of poems, 
dramas and novels. Shelley found in it material for his great 
tragedy. The most famous of the novels is F. D. Guerrazzi’s 
Beatrice Cctici (Milan, 1872). The first attempt to deal with the 
subject on documentary evidence is A. Bertolotti’s Francesco 
Cenci e la sua Jami^lia (2nd cd., Florence, 1879), containing a 
number of interesting documents which place the events in their 
true light; c/. Labruzzi’s article in the Nuova Antologia, 1879, 
vol. xiv., and another in the Edinburgh RevieWj Jan. 1879, 
also C. Ricci, Beatrice Cenci, 2 vols. (1923), where new docu¬ 
ments and new information arc to be found. 

CENOBITES, monks who lived together in a convent or com¬ 
munity under a rule and a supierior—in contrast to hermits or 
anchorets who live in isolation (from Gr. kolpos, common, and 
/ 3 ios, life). See Monasticism. 

CENOMANI (Ken-6-mah'ne), a branch of the Aulerci in 
Gallia Ccltica, whose territory corresponded generally to Maine 
(department of Sarthe). Their chief town was Vindinum, after¬ 
wards Civitas Cenomanorum (whence Le Mans). They assisted 
Vercingetorix in the great rising (52 b.c.) with a force of 5,000 
men. Under Augustus they formed a civitas stipendiaria (tributary 
community) of Gallia Lugdunensis. About 400 b.c., under the 
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leadership of Elitovius (Livy v. 35), a large number of the 
Cenomani crossed into Italy, drove the Eiruscans southwards, 
and occupied their territory. The limits of their territory arc not 
clearly defined, but were probably (he Adige on the east, the 
Addua on (he west and the Padus (Po) on the south. Their chief 
towms \vere Brixia (Brescia) and Verona. They assisted the 
Romans in the Gallic war (225 b.c.). when the Boii and Insubres 
took up arms against Rome, and during the war against Hannibal. 
They joined in the revolt of the Gauls under Hamilcar (200), 
but after they had been defeated by the consul Gains Cornelius 
(197) they finally submitted. In 49 b.c., with the rest of Gallia 
Transpadana, they acquired (he rights of citizenship, 

Bibliographv.—A. Desjardins, G^ographif histarique de In Gaule 
romaine, ii, (1876-93) ; Arbois de Jubainville, Lea Premiers Unbitants 
de VEurope (1889-04) ; article and authorities in La Grande Encyclo¬ 
pedic; C, Hiilscn in Pauly-Wissowa’s Realencyklopiidir, iii. pt. 2 
(iSoq); full ancient authorities in A. Holder, AU-celiischer Sprach- 
schatz, i, (1896). 

CENOTAPH, a monument or tablet to the memory of a jier- 
son whose body is buried elsewhere (Gr. Ktvbs, empty, 
tomb). The custom aro.se from the erection of monuments to 
those whose bodies could not be recovered, as in lht“ case of 
drowning. The term is often used of the monuments raised in 
many places in memory of those who peri.shed on (he field in the 
World War, c.specially of the cenotaph in Whitehall. London, the 
scene of an annual memorial service on the anniversary of Ar¬ 
mistice Day {(j.v.). 

CENSOR. I. In ancient Rome, the title of the two Roman 
officials who presided over the census (from Lat, censere, assess, 
estimate), the registration of individual citizens for the jHirpose 
of determining the duties which they owed to the community. 
This idea of “discretionary power” was never entirely lost; 
although it came to be intimately as.sociatcd with the appreciation 
of morals. The ccn.«;orship w'as the Roman manifestation of the 
state control of conduct. 

The office was instituted in 443 b.c. to relieve the consuls of 
the duties of rcgi.stration. The election always took place in the 
Comitia Centuriata {sec Comitia). The censorship, although 
lacking the imperium, was one of the higher magistracies, and 
was regarded as the crown of a political career. It was an irre¬ 
sponsible office; and the only limitations on its powers were the 
restriction of tenure to a year and a half, and the restraint im¬ 
posed on each censor by the fact that no act of his was valid 
without the assent of his colleague. 

The original functions of the censors were (i) the registration 
of citizens in the slate-divisions, such as tribes and centuries; 
(2) the taxation of such citizens based on an estimate of their 
property; (3) the right of exclusion from public functions on 
moral grounds, known as the regimen morum; (4) the solemn 
act of purification {lustrum) which closed the census. 'I'wo other 
functions were subsequently added: (5) the selection of the 
senate {lectio senatus, see Sknatk ), and (()) certain financial 
duties such as the leasing of the contracts for tax-collecting and 
for the repair of public buildings. The census involved a de¬ 
tailed examination of the citizen body as represented by the 
heads of families. In connection with thi.s review the censors 
[lublished their edicts stating the moral rules they intended to 
enforce. Disqualification might be the result of offences in private 
relations or in public life. Certain kinds of employment (e.g., 
acting) caused a stigma. Infamia, the general name for the penal¬ 
ties inflicted by the censors, varied in degree. A senator might 
lose his seat, a citizen his place in tribe and century, and so his 
vote. All disabilities inflicted by one pair of censors might be 
removed by their successors. 

The censorship lasted as long as the republic; and it was only 
suspended, not abolished, during the principale. Although the 
princeps exercised censorial functions he was seldom censor. Yet 
the office itself was held by Claudius and Ve.spasian, Domitian 
assumed the title of life censor, but he was not followed. 

Bibliography. —Mommsen, Rdmisches Staatsrecht (1887), ii., 331, 
et seg.; A. H. J. Greenidge, Roman Public Life (igoi) ; J. E. Sandys, 
Companion to Latin Studies (1921), with useful bibliography; W. E. 
Heitland, Roman Republic (1923). 
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II. In modem times the word “censor” is used generally for 
one who exercises .supervision over the conduct of other persons. 
In the Universities of Oxford and Cambridge it is the title of the 
.supervisor of those students who are not attached to a college, 
hall or hostel. In Oxford the cen.sor i.s nominated by the vice- 
chancellor and the proctors, and holds office for five years; in 
Cambridge he is similarly appointed, and holds office for life. 
The censors of the Royal College of Physicians are the officials 
who grant licences. 

Council oj Censors, in American con.stitutional history, is the 
name given to a countiJ provided by the constitution of Penn- 
sylvaniu from 1770 to 1700, and by the constitution of Vermont 
from 1777 to 1870. Under both constitutions the council of cen¬ 
sors was elected ome in seven years, for the pur|M)se of enquiring 
into the working of the governmental departments, the conduct 
of the state officers, and the working of the laws, and as to whether 
the constitution had been violated in any particular. The Ver¬ 
mont (ouncil of censors, limited in number to thirteen, had power, 
if they thought the constitution required amending in any par¬ 
ticular, to call a convention for the purpose. A convention sum¬ 
moned by the council in 1870 amended the constitution by abolish¬ 
ing the censors. 

For the censor.ship of the press, .sec Pkkss Laws; for the censorship 
of plays, d'liKAiKKs, Laws Ki.laiinc; to, and Loko (.’uamjo.ki.ain. 

CENSORINUS, Roman grammarian and writer, nourished 
(luring the .pd (cnlury a.o. He was the author of a lost work 
De Accenlihus and of an extant treatise Dc Die Natali, written 
in 2.^8, dedicated to his patron as a birthday gift and dealing with 
the natural history of man, the inlluence of the stars and genii, 
music, religious rites, astronomy and the doctrines of the Greek 
philoso[)hers. The second part deals with chronological and 
mathcMoatical (juestions and has been u.seful in determining the 
principal epochs of ancient history. The chief authorities used 
were Viirro and Suetonius. Some s( holars hold that the work is 
practically an adaptation of the lost Praluin of Suetonius. The 
fragments of a work De Natali Institutione are not by Uensorinus. 

The onlv good edition with commentary is still that of H. Linden- 
brog (1(114); the most recent critical editions are by O. Jahn (i.S.^O, 
F. Hultsch (iHo?), and j. Cholodniak (iH.So). There is an English 
translation of tiie De Die Natali (the first ti chapters being omitted), 
with notes bv W. Maude (New York, 1900). 

CENSORSHIP in modern practice may be generally defined 
as action taken by any governing authority to prevent the dis¬ 
semination of false statements, inconvenient facts or displeasing 
opinions among the governed (for derivation and history sec 
Cf.nsok above). 

Censorship of Printed Publications,—In Great Britain al¬ 
most entire freedom of the I’rcss has existed since 1695—except 
in time of W'ar. Milton'.s eloquent protest in his Areopat^itica 
against the tyrannous censorship of (he Long I’arliamcnt had no 
effect at the time; it had its effect after the Revolution. Since 1695 
there have been no oftui:d restrictions except in so far as all 
publishers of criminal or injurious matter are answerable to the 
laws of libel and bla.sphcmy and must comply with certain statu¬ 
tory requirements framed with a view to the identification of 
offenders (.see I’kess Laws). In 1771, however, the house of com¬ 
mons attempted unsuccessfully to prevent the publication of its 
deliates; and in 1819 the tax of fourpence a copy on all periodicals 
(retained until 18.^(1) amounted to a censorship of readers, if not 
of the I’ress. 

In other Europc'an countries, control by Government of printed 
publications has in the past been almost universal. Its stringency 
has varied greatly according to the country and the time, but the 
right of Governments to attempt to control opinion has seldom 
been in si rious c|uestion. Books have been freely suppressed, their 
authors lined and imprisoned, on sueh grounds as Idsc majesU, 
and news]iapers and periodicals have been subjected to a censor¬ 
ship. always political and military, and often religious and 
“moral” as well. Such a system was seen in full flower in Germany 
during World W'ar I, and as censorships arc generally stronger, 
because more necessary and more easily tolerated, in time of war, 
it ma> U‘ well to describe it in detail. When war w’as declared the 
control of the censorshij) was transferred to the military command 


and administered from the headquarters of the army corps dis¬ 
tricts into which Germany was divided. Every two or three days 
instructions were issued to the Press in every district on (i) what 
they were definitely forbidden to publish, (2) the attitude they 
were to take up with regard to certain questions, (3) in.spired arti¬ 
cles—often taken from other newspapers—which they were re¬ 
quested or given permission to reproduce. 

The methods of exercising this Press censor.ship, which were 
much the same as those adopted in peace time, are typical of most 
censorships in highly centralized and bureaucratic countries. Edi¬ 
tors were allowed to produce their pajHjrs without preliminary 
examination of proofs. If they transgressed any regulations (hey 
could be prosecuted and their paper suspended or placed under 
“preventive censorship.” Except where purely military subjects 
were involved, it was impossible for an editor to escape responsi¬ 
bility by submitting hi.s copy to the censor by way of precaution. 
“Preventive censorship” involved the submission of all proofs 
before they were passed for press. The censor was thus in a posi¬ 
tion to strike out all matter to whicfi he objected, whether action¬ 
able or not. Generally no di.scussion of doubtful topics was al- 
Icjwcd, no criticism of the Government and above all no criticism 
of the higher command. All information which might be of mili¬ 
tary value was excluded, though in spite of the efforts of the con- 
.sors, much military information was obtained by the British War 
Office from the German Press. An organization was created in 
London to scrutinize all enemy periodicals, and a similar institution 
existed in Berlin, Both organizations were able to obtain much 
information from the indiscretions of (he enemy Press. 

A peculiar feature of the German censorship was the censors’ 
insistence that the jiublished periodical should bear no obvious 
traces of censorship. This was not so in the Allied countries, where 
most papers appeared daily either heavily caviare, as it was called 
in Russia (i.e., with paragraphs blacked out), or with large num¬ 
bers of blank spaces. In Germany it was considered bad for moral 
that censorship should be so obvious. 

In Great Britain a system was devised which first established a 
scries of offences—communicating military information, spreading 
fal.se reports or publi.shing statements likely to cause disaffection 
or to undermine moral —and then supplied a practical line of de¬ 
fence for editors and publishers against such charges by setting up 
an “Official Press Bureau” to which matter of doubtful legality or 
expediency could be submitted for “censoring” or for an official 
imprimatur. The Bureau, however, had no power to insist on sub¬ 
mission to censorship and its imprimatur did not relieve an offender 
from the liability to prosecution. On the positive side, the Bureau 
issued from time to time secret instructions for the guidance and 
information of editors. 

Dramatic Censorship.—The censorship of st.age plays still 
surviving in Great Britain is one exception to the now vanished 
tyrannies which sought to regulate opinion in the mediaeval world. 
The theatre has in some way been controlled by authority in this 
country since the time of Henry VH., but the office of Licenser 
of Plays and the foundations of the present system of dramatic 
censorship dates from 1737. The Licensing Act of that year was 
the direct result of Henry Fielding’s attacks on Walpole at the 
Little Theatre in the Flaymarket. It prohibited under a penalty of 
£50 for each performance the acting for gain of any play or 
theatrical performance not sanctioned by letters-patent from the 
Crown or licensed by the lord chamberlain. Lorcl Chesterfield in 
his speech on (he bill pointed out that there were already remedies 
at hand for the abuses at which it was aimed, and declared that the 
powers with which it was proposed to invest the lord chamberlain 
were more absolute than those of the monarch himself. The “Ex¬ 
aminer of the Stage” then appointed had in jiractice little to do 
for the age was not squeamish and the theatrical world w'as entirely 
taken up with the fight for freedom of enteriirise against the two 
“patent” houses, Drury Lane and Covent Garden. In 1832 the 
chairman of a royal commission appointed to examine the situation 
was strongly against the continuance of the office of Licenser of 
Plays, but of the 1 s witnesses examined ten were in favour of re¬ 
taining the censorship and only five against it. Ten years later, 
the Theatres Act of 1843 at last defined the lord chamberlain’s 
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powers as a licenser of plays, and he was forbidden to witlihold his 
license unless “he shall be of opinion that it is fitting for the 
preservation of good manners, decorum or of the public peace so 
to do.” Twenty-one dramatic authors of note petitioned for the 
abolition of the censorship in 1865, but a select committee of both 
Houses in i866 recommended no change. In 1907—there had been 
much intermediate agitation—71 authors joined in a letter of 
condemnation of the censorship which they sent to the Times. 
They included Meredith, Swinburne and Hardy and their language 
(fid not err on the side of mildness. As a result another select com¬ 
mittee was appointed and reported in 1909. The central feature 
of the scheme they proposed was that “it should be optional to 
submit a play for license and legal to perform an unlicensed play, 
whether it had been submitted or not.” 

Since that time the question has found a working solution by the 
appointment of a representative committee of arbitrators to which 
the lord chamberlain can refer any play about which any doubt 
appears to exist in his own mind or in that of his reader. Prag¬ 
matically regarded, the censorship may be said to have justified 
itself; and the lord chamberlain’s licence is probably generally 
preferable to the mercies of ignorant watch committees and an 
uninstructed police. The examiners during the 19th century were 
Larpent, George Colman the younger, Charles Kemble, John 
Mitchell Kemble, William Smyth-Pigott and G. A. Redford. Lar¬ 
pent was ca.sy-going, Colman a little ridiculous becau.se of his ex¬ 
aggerated notions of decency; but the Kembles and Smyth-Pigott 
were men of letters and men of tact and manners, well acquainted 
with the world they lived in. Redford was very much out of place 
and it was largely the gaucherie with which he carried out his 
duties that led to the protest of 1907. His successors have given 
critics of the office little ground for complaint. 

Religious Censorship. —It would be a mistake to suppose that 
religious censorship has ever been confined to one section of 
avowed Christians. But the Roman Catholic Church having at 
many times asserted its authority regarding the temporal as well as 
the spiritual welfare of Christians, has naturally worked out its 
own system of censorship through the ages pari passu with the 
secular censorships of national States. The Index Librormn Ex- 
purgandorum (or Prohibitornm) is published by papal authority 
as a catalogue of printed publications prohibited to professing 
Christians whether on doctrinal or moral grounds. In the past 
there have no doubt been other grounds of prohibition. The first 
Roman Index was undertaken at the Council of Trent, and when 
it could not be completed was handed over to Pius IV., who pub¬ 
lished the first complete list of prohibited books in 1564. Books 
named in the Index may be either absolutely condemned or pro¬ 
hibited until they have been “corrected.” In modern times it has 
been found quite impossible for the Congregation of the Index to 
keep pace with the output of the printing presses of the world, 
but on the other hand there already exist general rules regarding 
the use of books which the positive prohibitions of the Index are 
only intended to supplement. 

WAR CENSORSHIPS 

The outbreak of the World War in 1914 necessitated censor¬ 
ships from a purely military point of view in all belligerent coun¬ 
tries, to deal with (i) postal communications; (2) telegrams and 
wireless communications; (3) printed publications. With (3) we 
have already dealt above. 

Postal Censorships. —In peace time censorship of letters and 
cables is comparatively uncommon, though even in such a country 
as England the Home Office may empower the postmaster general 
to seize and open specified correspondence while it is in his hands. 
In war time, however, postal censorships were almost universal. 
In most of the armies field censorships were established to deal 
with the correspondence of the combatant forces. The censoring 
was performed in the area of military operations by regimental 
officers, or if necessary at the base by staff officers specially ap¬ 
pointed for the purpose. In Great Britain only such letters arriving 
from the area of military operations as appeared to have escaped 
the eyes of the field censors were submitted by the post office for 
scrutiny to the censors in London. 


*15 

This part of the censorship’s activities was really a part of the 
contrc'^spionnage, a service designed to defeat the enemy’s at¬ 
tempts to extract useful information from behind the lines. Such 
services were general in all belligerent countries, and neces.sitated 
a strict examination of any suspicious documents which might 
convey, by the use of cipher, code, sympathetic ink or any other 
device, a message to the enemy. In the Briti.sh, French and 
German postal censorships special branches were organized to deal 
with these problems, and as a result many enemy agents were ap¬ 
prehended and enemy channels of communication closed. In Great 
Britain arrangements were made by which communications in¬ 
tended for enemy persons might be placed in open enveloixis and 
enclosed in covers addressed to a neutral country. All such letters 
were submitted to examination. Mails for neutral countries con¬ 
tiguous to the enemy were censored from the first, and as the 
areainvolved by the War extended, it became necessary to examine 
practically all outgoing mails. Communications obtained from 
known enemy agents were in many cases altered so as to convey 
false information and then allowed to proceed. Printed publica¬ 
tions emanating from enemy sources and found in postal packets 
were often of a highly propagandist nature, and were therefore 
seized and condemned. Others, less objectionable, were condemned 
because of the extreme ease with which secret communications can 
be made (by code and derivation) through printed matter and the 
difficulty of detecting such messages. Certain neutral publications 
were placed on a “black list” and destroyed whenever found. 

In other belligerent countries the methods adopted were some¬ 
times more radical and based on the principle that no correspond¬ 
ence can be dangerous which the addressee never receives. 

Cable Censorship. —The position of Great Britain gave her 
a valuable control over enemy communications by cable. A cable 
censorship was establi.shed at the beginning of the War under a 
military chief responsible to the Army Council. The action taken 
by the censors, however, was based on the International Tele¬ 
graph Convention of 1875. Great importance was attached to 
commercial cables. The principle adopted was purely to withhold, 
as far as British cables were concerned, all facilities for carrying on 
trade with an enemy country. In spite of much neutral protest 
the British policy was upheld and shown to be in accordance with 
the International Convention. Trade cables often contained mili¬ 
tary, and especially naval, information. (W. E. Bar.) 

Irish Free State Film Censorship. —The Censorship of Films 
.Act (1923) established the office of Official Censor of Films, the 
holder to be appointed by the Minister of Home Affairs. No film 
can be exhibited in public until it has received a certificate from 
this official. For certain kinds of films a limited certificate may 
be issued authorizing the showing of the picture under certain 
restrictions (which must be expressed on the certificate). The 
Act also established a Censorship of Films Appeal Board of nine 
commissioners appointed in the same manner to which the film- 
renter may appeal a decision of the Censor. In 1929 a Censorship 
of Publication Act was passed. 

THE UNITED STATES 

Preventive censorship, or the examination before publication of 
some form of communication (book or periodical, theatrical pre¬ 
sentation, moving-picture or radio broadcast) by an official licens¬ 
ing agency with power to approve, change or suppress the offering 
has not been a characteristic American method of controlling the 
public mind or morals. Freedom of communication has generally 
been limited by the police power, acting after publication, to 
protect the State, public morals or public j^eace. Such police inter¬ 
ference has been called punitive censorship, for the fear of punj.sh- 
ment often acts as a deterrent to publication. 

Censorship in the American Colonies. —Preventive censor¬ 
ships have existed from Colonial days to the present. The first 
printing-press (Cambridge, 1639) was licensed by the Massachu¬ 
setts theocracy. Religious books were censored until 1695; and 
after that special manuscripts were submitted to authority. The 
Crown governors acted as licensers; and from 1686 to 1730 were 
instructed in their charters that “no book, pamphlet or other 
matter be printed without your especial leave and consent.” The 
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first newspaper, Ptiblkk Occurrences^ Boston, 1690, was sup¬ 
pressed after one issue. “Published by Authority” appeared on 
newsiiapers until about 1725. Since, pre-publication censorship 
has exi.sted only in war-time. 'I'he trial of John Peter Zenger, 
publisher of the New York Journal, in i7S5> ended one kind of 
post-i)ubIi(alion control by establi.shing the right of the jury to 
delerrnine not only the fact of publication, but whether the 
worfis constituted a libel. The judge had hitherto claimed this 
dangerous prerogative. Since 1776 the State Constitutions have 
a/ojost univ'crsally gi;aranteed freed(im of the pre.ss. In 1791 
the Finst Amendment (o (he Constitution of the United States 
declared; “Congre.ss shall make no law . . . abridging the free¬ 
dom of speech or of the ])ress.” This ended all censorship. The 
courts agnaal with the narrow dictum of Black.stone: “The liberty 
of the press consists in laying no previous restraints upon publica¬ 
tions, and not in freedom from censure for criminal matter when 
published.” Liberals have maintained that this is a fooli.sh and 
unhistoric interpretation since the censor had disapf)cared from 
the colonies about and that (he clause meant a much 

largc'r freedom, with protection from po.st-publication punish¬ 
ments unless the; publication could be proven a clear and imminent 
danger to the Slate or [)ublic niorals. The extreme libertarian 
holds that ccjinmunic ations may be punished only when they 
(au.se an overt act since no other objective criterion of their 
[psychological tendency can l)e found. The courts have generally 
acce[)tecl the con.servative Hlackstone view (see Patterson v. 
Colorado, *0/5 I'nitvd States 45^0. 

Military Censorship.—War has generally re-establi.shed some 
principle of censorship. During the Hurry with France in 1798, 
the Federalist parly jcas.sed the Sedition Act, which [irovided 
[junishments for publications, oral or j)rinted, that reflected on the 
(jovernment, prornolc'd seclition or resistance to law. About ten 
[cersons, chielly Republican lalitors, were convicted. The issue 
defeated the' I'ederalisl.s in 1800, and the law lap.sed, without inter¬ 
pretation by the Sui»renie C'ourt. I’re.sident Jefferson released 
every [H'rson under punishment or prosecution. During the C'ivil 
War the [jostmasler general barred from the mails 

several Northern periodicals oicposcd to the war. Certain editors 
were imjerisorjed on the mere orcic-r of the secretary of State or of 
War. News|xiper olTues in Missemri, Chicago and New York 
city were actually seized by troops, and issues of papers sup¬ 
pressed. Certain correspondents had to submit articles to the 
military for api)roval. Telegraphic dispatches were censored in 
Washington. In Colorado, i()04, and West Virginia, 1912, Slate 
militia under so-called martial law arrested editors, or .sui)i)re.ssccl 
and censorc'd labour newspaiu’rs during strikes. In the World 
War the pre.ss esiabli.shed a voluntary censorship. Informal con¬ 
trol was exiTcised through a governmental instrument, the Com¬ 
mit tie on J’ublic Information. The news[)a[)C‘rs, press associa¬ 
tions and other organizations co-oin'rated to prevent the dis¬ 
closure of military or naval information, or matter calculated to 
wi'aken [lublic morale. Strict military censorship was applied to 
news frojn c()rres[n)ndents with the American forces abroad. 
Foreign language periodicals in the United States were regulated 
by the Tr.iding with the Enemy Act (United States Compiled 
Statutes, 1918, .^,115^ j.) and had to file English translations. 
The Department of Justice declared, however, that the con¬ 
stitutional right of free speech existed in war as in peace. 

The Postal Censorship.—The so-called “postal censorship” 
is ba.sed on the i)owcr of the postmaster general to deny the sec¬ 
ond-class mailing-privilege to publications that contain matter 
forbidden by certain Federal statutes. The idea was born in 1835 
when Southern rejiresentatives in Congress tried to pass a law 
forbidding Federal postmasters from distributing “incendiary” 
matter advocating the abolition of negro slavery in States that 
had banned such agitation. The law failed of passage, but in fact 
Southern postmasters never delivered Abolitionist pa[)ers. In 
the (,'ivil War. a (Tnigrcs.sional committee upheld the postmaster 
general’s power to bar recalcitrant northern journals from the 
mails. In iSfiS lottery information was forbidden the mails by 
law; and in 1873 the famous “Comstock Law” against obscene 
matter and contraceptive information was passed. This has pro¬ 


duced many prosecutions and punishments. Later, matter further¬ 
ing frauds, or the sale of alcoholic liquors, or advocating criminal 
anarchy was proscribed by statutes. The final extension came dur¬ 
ing the World War when Title XII. of the Espionage Act of 
June 15, 1917 made non-mailablc any matter violating these 
specifications in Title I: 

(i.) making false statements or reports with intent to interfere 
with the operations or success of the armed forces of the United 
States; (ii.) wilfully causing or trying to cause insubordination, 
disloyalty, mutiny, or refu.sal of duty in the armed forces; (iii^) 
wilfully obstructing the recruiting or enlistment services of the United 
States. 

He.avy penalties (fine or imprisonment) were to be imposed on 
(ho.se attempting to use the mails for these purposes. The Sedition 
.'\c(, May 16, 1918, added nine other specifications, such as, ob¬ 
structing the sale of United States bonds; publi.shing language 
intended to cause scorn or contempt for the Government, Con¬ 
stitution, flag or uniform; urging curtailment of (Jie production 
of war needs. The postmaster general could act on “evidence 
satisfactory to him.” Under these acts, the niailing-priv’ilege was 
denied to one or more issues of (wo Socialist dailies, to many 
Socialist and radical magazines and even journals of liberal 
opinion. Teriodicals had (heir second-class privilege absolutely 
suspended. Books and f)am[)hle(s were barred. More than 100 
publications were interfered w'ith to some degree—(he widest 
interference with the press in the nation’s history. 

The Courts have always held that the.se statutes do not limit 
freedom of Ihe press and refuse to review such exclusions as 
they are held legitimate exercises of an executive function. The 
post office avoids the position of a censor by refusing to define 
objectionable matter in advance. The liberal view holds (hat since 
Ihe Government enjoys a postal mono[)oly, the publication denied 
this preferential rale (granted publications to encourage the dis- 
.seminalion of knowledge) cannot compete with those enjoying the 
privilege. 

Censorship of Motion Pictures. —The I'ederal Government 
under the interstate commerce power, has forbidden the importa¬ 
tion or tran.sportation of prize-fight films, and lewd or obscene 
films. (Penal Code, Section 245. Revision of June 5, 1920.) Few 
cases have arisen under these statutes. Pro[)Os:ils to establish a 
Board of Censors in the Bureau of Education have been defeated. 

Preventive, censorships exist in Pennsylv.inia (tqii), Ohio 
(1913), Kansas (1914), Maryland, Virginia, and New York. 
Boards of apiwinted “well-qualified” persons, receiving salaries, 
preview all films for public exhibition, and may ban an entire film, 
delete scenes or words, or prescribe revision. The Supreme Court 
has held such censorships constitutional. Since certain of the large 
Stales with censorships are important sources of revenue, the [>ro- 
ducers edit all films to conform to their codes, and thus six States 
influence the character of the films offered in all the States. In 
1935 the Legion of Decency, the Catholic Church, and the Na¬ 
tional I'ederation of Churches united to combat what they deemed 
low moral standards in motion ])ictures, by establishing a listing 
of a[)i)roved or disapproved productions that the res[)ec(able [)ub- 
lic might support or boycott. The producers have set up a volun¬ 
tary self-censorship under a strict code. Certain municipalities 
control motion [fictures through police powers, esix-cially through 
licensing ordinances for exhibitions. Cases have arisen on films 
dealing with birth-phenomena, and tho.se viewed as inflammatory 
of race, religious, or international controversy. 

Censorship of Radio Broadcasting. —^The Federal Commu¬ 
nications Commission created by Public Law 416, June 19, 1934. 
is empowered to license public broadcasting stations to use wave- 
channels and time periods as “public convenience, interest, ©r ne¬ 
cessity requires.” (Section 303). Its censorship powers are ex¬ 
plicitly limited to prohibiting profane or obscene language, and to 
enforcing equal rights for legal candidates for public office. It 
has intervened in cases of alleged obscenity or profanity, and to 
correct advertising abuses. Its acts reveal no political motives. 
Liberals declare the commission exercises an indirect censorship, 
since station owners, required to secure renewal of licences at short 
intervals, will conform to the program standards implied by the 
commission's acts or utterances. They oppose as legally unwar- 
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ranted the commission’s order (May 1939) that short-wave broad¬ 
casts “reflect the culture of the United States and international 
good will.” As for the stations, they scrutinize materials before 
broadcasting them, at times censor offerings, and even bar speakers. 
Labour and socialist organizations have charged that these i>re- 
cautions, defensible as preventives of libelous or scandalous ut¬ 
terances, have sometimes limited their air freedom. The self- 
regulatory code adopted by the National Association of Broad¬ 
casters (1939.) sets high standards for the handling of controver¬ 
sial issues, and religion, with fairness and freedom. 

Censorship of Plays and Books.—No formal censorship of 
(he theatre has ever existed in the United States. Interference has 
been by local prosecutors or the police, who have, on complaint, 
viewed exhibitions, and sometimes ordered them withdrawn or 
amended, or instituted proceedings against both producers and 
actors that have in certain cases resulted in fines or jail sentences. 
The New York statute (ig:?;) included matter dealing with sex 
perversions under obscenity. The su.siX'nsion of the licences of 
theatres offering alleged immoral burlesque shows revealed the 
commissioner as a potential censor. 

Interferences with the distribution of books and periodicals 
have been under the postal law, the customs law (it now provides 
for judicial review), and local morality ordinances. Liberal court 
decisions have limited the activities of the New \"ork V’ice Society 
against alleged pornographic publications that in the past had sup- 
pres.sed books of admitted literary worth. In Boston. The Watch 
and Ward Society, by agreement with the prosecutor, listed books 
for the sale of which booksellers might be prosecuted. Later the 
police established their own censorship under which in 1927-jS 
over 50 volumes were proscribed, although many were sold every- 
where else in the United States. 

In recent years the Supreme Court has extended the free press 
guarantee; by a decision in the Minnesota “Gag Law” ca.se (j.SG’ 
United States 6 gj) that the due process clause of the 14th Amend¬ 
ment protected the press against invasions by State action; in 
Liras jean v. American Press Company, Inc., it nullified a discrimi¬ 
natory Louisiana tax on the advertising revenues of certain news¬ 
papers because it denied constitutional press freedom; and in 
Georgia protected the distribution of leaflets, although the police 
power control over such distribution is not finally defined. 

BiiiUoc.RAimv.—Z. Chafec, Jr., Freedom of Speech (1920); Leon 
Whipple, The Story of Civil Liberty in the United States (i()27), and 
Our Ancient Liberties (1927); Horace Kallen, editor, Freedom in the 
Modern World (192S) : M. Ernst and Wm. Scagle, To the Pure (1928); 
Ruth Brindzo, Not to Be Broadcast (1937). (L. R. W.) 

CENSUS. In modern usage, primarily denotes the periodical 
survey of the number and condition of the people—more fully 
described as “census of population” where necessary to distinguish 
it from the census of production, census of agriculture and similar 
institutions. 

History.—Numberings of the people and national stocktakings 
are known to have been conducted from very ancient times. The 
Old Testament records the enumeration at the Exodus of the 
fighting strength of the Children of Israel and of the non-military 
Levites, and the famous enumeration of fighting men, conducted 
by Joab at the command of David, on which the divine wrath 
was visited. Records survive of a complete cadastral survey and 
census of Babylonia comprising agriculture, stock and produce, 
which appears to have been carried out for fiscal purposes in the 
third millennium b.c., and in the Persian empire, in China and 
in Egypt similar surveys arc known to have taken place for the 
assessment of fiscal, military or labour liabilities. A most notable 
example was the Roman census, from which the modern institu¬ 
tion derives its name: under this sy.stem the members and 
property of every family were enumerated quinquennially for 
the purpose of determining their civil status and corre.sponding 
liabilities. Dating from pre-republican Rome, the Roman census 
was extended by Augustus in 5 b.c. to the Roman empire and 
thus covered the whole of the civilized world of those times. 
The Roman census perished in the wreck of the Roman empire. 
Feudalism may have rendered the revival of census-taking, even 
when practicable, less necessary; and superstition may have con¬ 
tributed to its abeyance. The Christian Church remembered the 
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punishment of Israel; and even in the Briti.sh House of Commons 
in 1753 it was possible for the fear to be exiiressed that a 
numbering of the people would be followed by “some great public 
misfortune or epidemical distemper.” It is, of course natural that 
objections to taxation or military service should assume the cloak 
of religious scruple; but there must have been more than this. 
It is imiwssible not to infer that in the Old reslamenl story and 
in the purificatory sacrifice concluding the Roman census folk- 
memory lingered of a primitive taboo. And these siieculations 
receive interesting suf)port from the announcement, in connection 
with the Kenya census of 1026, that the authorities anticipated 
trouble with certain tribes among whom there was a strict 
taboo against counting either them.selves, their wives or their 
cattle. 

Thus, apart from undertakings such as Charlemagne's Breviary 
and the English Domesday Book (an inquest upon geld assess¬ 
ments) there was a long interval in census history until the mid- 
17th century, when a periodical census of the modern type was 
instituted in La Nouv'elJe France ((^)uebec) and Acadie (Nova 
Scotia). Enumerations of pojnilation took place in .several of the 
German States from 1742 onwards, in Sweden in 1748, Denmark 
in 1700 and Spain in 1787. In Great Britain, after projiosal.s had 
been made and defeated in i7.v^, the census was definitely estab¬ 
lished in 1801. From the.se and similar beginnings in other 
countries the institution of the census rapidly gained a permanent 
place in the organization of nearly all modern States, the most 
recent convert being Turkey in 1027. It will be seen that the 
precursors of the modern census were almost wholly executive 
operations discharging essential functions of gov'ernment such as 
military recruitment and taxation, But in the long interval which 
preceded the revival these functions cut for themselves other 
channels of administration; and w’hen inquests and surveys upon 
a national scale were again resumed it was with a very diiTerent 
object, viz., to supply knowledge for the guidance of public 
policy and to “.substitute certainty for conjecture” upon the 
vexed que.stions of fact which arc vital to political action and 
foresight. 

CONCEPTION AND EVOLUTION OF MODERN CENSUS 

The census, as now conceived, has two main objects. It jirovides 
an instantaneous picture of the community—a cro.ss-seclion of 
the body-politic exhibiting it.s constitution at the point of time 
when it is made. It thus affords knowledge of numbers and 
conditions which is valid for the particular point of time and, 
with approximations, for adjacent periods. But all things are 
subject to change; and knowledge of the force and direction of 
changes in (he community are even more important than the 
facts at any given date. A single sounding will disclose what 
depth of water is below the keel; but not without repeated sound¬ 
ings is it known whether the water is shoaling, and how rapidly. 
Hence in the modern census each enumeration is conceived not 
only as a .source of static knowledge but as an item in a con¬ 
secutive series. From the succession of these alone can be as¬ 
certained and measured those great drifts and currents in the 
national life which, whether deemed good or evil, whether resistible 
or irresistible, must at least be known and'reckoned with. 

House to House Visitation. —The first among the questions 
upon which certainty was deemed requisite was the number of 
the population. Such a numbering entails a house-to-house visita¬ 
tion coupled with enquiries of the inmates. This process (primi¬ 
tive, but not to be bettered) affords opportunities, on the one 
hand, and imports limitations on the other, which have sub¬ 
stantially determined the .scope and evolution of census-taking. 
In the first place, the'itinerary may be planned so as to group 
the dwellings visited according to any designed arrangement of 
boundaries: thus information obtained respecting (he population 
of each areal group may be separately recorded and becomes 
available, not only as a component part of (he national total, 
but also by itself, or as a component part of larger areal units, 
for the purpose of exhibiting the local distribution of that total 
Further, the need to ensure that no dwelling is omitted leads to 
a record being made of all premises on the itinerary. It is but 
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a step to include particulars of each dwelling, e.f^., whether in¬ 
habited or vacant, and the number of its rooms, thus affording, 
in combination with other material, statistics as to housing con¬ 
ditions, overcrowding, etc. The convenience of obtaining partic- 
ular.s from one spokesman on behalf of each family or household 
leads to a .system of household return.s which themselves afford 
a count of such families. But the germ of the fertile elaboration 
of cen.sus enquiries is to be found in the fact that the information 
is obtained by direct enquiry of the persons concerned, thus 
r)ermitting of the inrlusion of every .subject on which the indi¬ 
vidual can reasonably be expected to state his own po.sition and 
that of his dependants. Age may be asked and given: the relation¬ 
ship and marital statu.s of persons compri.sed in the household 
group can be described. Birthplace and nationality may be stated. 
A further group of personal particulars has furnished a great 
body of statistical material relative to occupation and industry. 
Every occupied [lerson ran state his job in terms which permit 
of precise occupational cla.s.silkafion. And in addition to stating 
that he is, for example, a crane-driver, he can add that he is 
cmj)loyed by a firm of brewers, thus enabling himself to be classed 
to the industry which he serves. Other enquiries arc regularly 
included where the conditions render Ihtm suitable, such as 
religion, language sjxtkcn and literary. Comparatively compli¬ 
cated enquiries may he included such as the '‘fertility of mar¬ 
riage” enquiry in English, French, Netherlands, Spanish and 
Norwegian censuses (date of marriage: number of decea.sed and 
number and ages of living children of the marriage). 

The Personal Aspect.—The common element in all these 
enciuirie.s is that they are personal. It has been suggested that 
the whole field of statistics can be viewed as concerned with 
either prrsonnrl or with material: this is not an entirely water¬ 
tight division, but it accurately rejtresenfs an important difference 
between the main points of view from which statistical informa¬ 
tion is .sought and studied. 'Phe census as an instrument for the 
collection of information is predominantly concerned with aspects 
of prrsonttri and covers the major portion of that province. It 
is unable to elucidate any subject except as an attribute of the 
individual man or woman. The inclusion of agricultural statistics 
in some countries is an apparent exception: but such enquiries 
may be in a sense an extension of the record of dwellings. The 
homestead is visited; it is noted that so many acres of arable, 
etc., are annexed and that there is stock of a certain kind and 
number. 'Phis is consistent with the census procedure, which 
must locale as it counts; it cannot de.il with wealth which is 
everywhere and nowhere. Subjects such as exports and imports 
are clearly out of the picture. But there arc some limitations in 
the field of personal attributes. The enquiry must be capable 
of being simply put and answered. Intrinsically there is nothing 
to prevent the use of the census to ascertain the distribution 
of the national w'calth or income; but the preparation of a 
slafement in the form ncccs.s.iry to furnish the answer upon a 
uniform ba.sis would be beyond the power of most individuals. 
If all particulars needed for the calculation were asked they 
would need a census schedule to themselves; and if the final 
figure alone w'ere to be given there would be no security that it 
w'.'is properly arrived at. An eniiuiry of all wage-earners as to 
the rate of p;iy received ('as in the Spanish census) would not be 
subject to the same objection. 

Difficulty of Verification.—But in many countries another 
general limitation would apfily. Census return.s cannot be verified, 
in view of the magnitutle of the operations; and it is useless to 
make any enquiry respecting which individuals may have any 
conscious motive, real or fancied, for su]ipre5sing or distorting 
the facts. Hence information which in the popular apprehension 
might be used by the authorities for enforcing individual liabili¬ 
ties. such as taxation, cannot profitably be asked; and truthful 
information upon subjects, such as illegitimacy, which are felt 
to be dl'licatc is often unobtainable owing to a fear of it becoming 
public. These considerations have tended to emphasize the 
character of the modern census as a source of abstract statistical 
information only. Whatever exf)ectations may have been formed 
in the early days of the census revival as to its incidental utility 


for executive purposes, census administrators have had to choose 
between making it an effective instrument for the collection of 
statistics only and making the worst of both worlds. Another 
minor limitation applies to the doubtful ability of the individual 
to give reliable answers to enquiries as to infirmities such as 
blindness, deafnes.s, etc. Even if no bias due to prejudice arises, 
the terms employed are unavoidably indefinite; and the con¬ 
ditions themselves cannot be properly assessed save by trained 
medical judgment. It is becoming recognized that the census 
can afford little a.ssistance of value in this sphere. 

Advantages.—Within limitations the census has the peculiar 
and enormous advantage that all the varied attributes which it 
records are related to the individual to whom they jointly belong. 
Hence every type and class of information obtained can be pre¬ 
sented in combination with every other type and class. If it be 
assumed, for the sake of illustration, that the collection of occu¬ 
pational data is omitted from the census and separately organized 
by means of return.5 from employers, information might still be 
forthcoming of the number of metal spinners, while the census 
would continue to state the number of men aged 40. But between 
the two sets of figures there would be a gulf; it would be im¬ 
possible to obtain the number of metal spinners aged 40. Given, 
however, (he inclusion of both enquiries in the census any com¬ 
bination of these and other results is possible; and a census en¬ 
quiry, as distinct from one separately promoted, not only afford.s 
the de.'^ired information but adds a fuller and richer .significance 
to all those which it su[)j)leincnts. 

Utility of Census.—And as the scope of the census has 
expanded, so the sphere of its utility has been enlarged. It still 
discharges its original function as an intelligence service of the 
government by which it is promoted in both legislation and 
administr.ition. Estimates cannot be framed, for c.xample, of 
the money provision requisite in future for the payment of old 
age pensions, or of the school provision needed for the rising 
generation, without the help of census material. .Social insurance 
schemes equally rely upon such material fcir their actuarial 
foundation. Electoral redistribution must be hirgely based upon 
population distribution; in South Africa constituencies are re¬ 
arranged on the results of each census. Census statistics arc the 
common tools and material of the business of government in 
ways too numerous to detail; but they arc equally indispensable 
to the direction of State policy. In matters of defence the most 
pacific nation cannot afford not to know where it stands and 
whither it is tending. Questions of unemployment cannot begin 
to be considered without a knowledge of the industrial disposition 
of the people. Policy respecting migration still depends upon a 
recognition of the forces of population pressure which have so 
often changed the face of history. Knowledge of all these fads, 
even where not directly contributing to the solution of the prob¬ 
lems of statecraft or state-policy, nevertheless forms a back¬ 
ground against which they must be viewed. And for the public 
service in its widest significance the census provides material 
for research and study, helping to define and clarify the issues 
on the great questions to which there is as yet no agreed answer, 
and which, so far from having been admitted within the sphere 
of government responsibility, are but vaguely stirring in the 
conscience of the community. Not among the least of the serv¬ 
ices of the census is that which it renders to statistical method 
whereby, for example, mortality data may be converted into 
mortality rates, thus eliminating variables and reducing to a com¬ 
parable basis a wealth of material which for many purposes would 
otherwise be useless. 

CENSUS METHOD AND PRACTICE 

Within the essential framework of the census system—^house- 
to-house visitation coupled with enquiries—diversities in national 
practice are for the most part of little moment. But in one 
case, at any rate, a question of method is also a question of 
principle. Populations are represented in some countries de jure, 
in others de facto. A de facto enumeration, following the principle 
of the instantaneous picture, allocates individuals to the areas in 
which they are physically found at the census date, regardless 
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of their usual residences. A de jure distribution, on the other 
hand, is that which assigns the population to the respective areas 
of usual residence. Where populations are immobile, one set of 
figures serve.s both purposes: but in most industrially developed 
countries there is much, and increasing, population movement. 
It is usual in de facto enumerations to select a census date which 
so far as possible avoids population movement and on which 
de facto thus approximates to de jure: otherwise a de facto 
distribution is apt to be fortuitous and meaningless. But de jure 
as a norm is not valid for all purposes. What, after all, is the 
population of Blackpool? The number of its permanent winter 
residents, or its doubled or tripled complement of the holiday 
season upon whom so much of its existence and conditions de¬ 
pends? The great daily migrations between home and workplace 
raise a similar question; what, it may again be asked, is the 
population of the City of London—the 13.000 night residents, 
or the 400,000 who spend there a third of the most active por¬ 
tion of their lives? The truth is, of course, that there is no one 
answer; the purpose to be served determines the choice. But it 
will be clear, at any rate, that the meaning of the term “popu¬ 
lation” admits of some refinements. 

Typical Systems.—The following outline will afford an indi¬ 
cation of the scope and salient features of a few typical census 
systems. The English census has been hitherto decennial, though 
quinquennial powers are now available. The return is made by 
the householder, the enumeration being dc facto. The schedule 
(t02i) includes name, relationship to householder, age, sex, 
marital condition, orphanhood, birthplace, nationality, school at¬ 
tendance, occupation, industry, industrial status (whether em¬ 
ployer, employee or working on own account), place of work, 
and number and ages of living children and stepchildren under 16. 

France.—In France the census is quinquennial; a skeleton 
household return is made by the householder, supplemented by 
a separate return by each member. The former includes absent 
members and distinguishes temporary residents, thus providing 
for a dc jure distribution. The individual schedule (1921) re¬ 
quires name, sex, date and place of birth, nationality, marital 
condition, date of marriage, number of deceased and number 
and ages of living children of the marriage, usual residence (if 
temporarily present 1, literacy, and principal and secondary occu¬ 
pations, together with particulars of principal industry, industrial 
status, number of employees, or if employee, whether un¬ 
employed. 

Italy.—In Italy the regular census is decennial: the return, 
which is made by the householder, includes particulars as in 
France for a dc jure distribution. The schedule (1921) requires 
name, father’s name (and whether alive or dead), relationship 
to hou-seholder, sex, date and place of birth, marital condition, 
literacy, principal and secondary occupations, whether owning 
property (distinguishing land and buildings), and nationality. 

Germany.—Germany affords an interesting example of a quin¬ 
quennial census of alternately greater and lesser scope. In 1Q19 
the schedule comprised (apart from special post-war enquiries) 
name, relationship to householder, sex. date of birth and marital 
status, with the distinctions requisite to provide a de jure dis¬ 
tribution. In 1925 these enquiries were supplemented by religion, 
nationality, mother tongue, last residence before the World War, 
principal and secondary occupations and industry and industrial 
status. The return is made by the householder. 

Population Registers.—^As seen in the foregoing examples, 
the frequency of the census series is usually decennial or quin¬ 
quennial; the latter is generally deemed desirable on statistical 
grounds, but the census is an expensive and laborious undertak¬ 
ing. The attractive prospect has at times been indulged of the 
creation of population registers, containing in respect of each 
individual the particulars usually elucidated by the census, and 
accurately maintained, as a mirror of the people and of the 
passing phases of their lives, by reports of all changes in the 
personnel or in the particulars recorded about them. Given such 
registers, it has been urged, a census of the written records 
could be taken at any time, however frequent, to ascertain the 
current position regarding all or any of the recorded particulars 
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without the labour and exi>ense of the census visitation. The 
prospect, though attractive, is hardly realizable. Were it the 
case that all the requisite information is already available through 
one channel or another, nothing would be needed but their com¬ 
plete co-ordination for the maintenance of the registers. But in 
all countries there are great gaps in the essential information 
which could not be filled without a revolution in national habits 
or administrative machinery. Maintenance of the occupational 
and industrial record, for example, would inxolve a dut)’ to 
notify change of occupation or employment in the case of every 
individual. Maintenance of accurate particulars as to local dis¬ 
tribution would involve an obligation to report every change of 
address. 

Population registers with a limited scope exist in some coun¬ 
tries, such as The Netherlands, Belgium and Sweden; and many 
systems of public supervision require the registration of resi¬ 
dence, arrival and departure. But such countries do not dispense 
with a census, and it .seems doubtful whether removals are 
notified with sufficient completeness for statistical purposes. It 
will be clear that in Great Britain, at any rate, and in other 
countries similarly situated, the proposition would impose upon 
every individual a host of new obligations which though trilling 
in themselves would not be discharged without legal enforcement, 
and which, for want of sympathy 'lIMith their purpose, would 
appear meaningless and oppressive. Such a system even if prac¬ 
ticable would not be less laborious and costly than the census; it 
w'ould be rigid, moreover, and lacking the valuable ca|)acity of 
the census proper to experiment in new methods and new fields 
of cnejuiry on each successive occasion, 

But while the census remains indispensable, the essential ele¬ 
ment of value in such proposals is well recognized, viz., the co¬ 
ordination of all continuously available demographic material, 
such as (hat of vital registration, with the periodical census re¬ 
sults. The census population of a given date may be corrected by 
allowance for births and deaths over any subsequent period to 
show the population at a later date as modified by net natural 
increase or decrease. Allowance for the remaining factor of mi¬ 
gration is neces.sary to complete the adjustment; and, given 
adequate records of migration, a population figure may thus be 
con.structcd which is as correct and authoritative as any census 
product. The process could be carried into further detail were 
the migration records fully complementary to the registration 
data. But if inadequate for the construction of fully authentic 
intcrcensal statistics, the supplementary sources are invaluable 
in the framing of estimates to bridge (he intercensal gap. Vital 
registration is closely related to the census both in subject-matter 
and through their association for joint or mutual service; and 
cannot be ignored in any study of the census system. 

See the articles Povulatio.x; Hikiu-kail; Ukaui-kate and Mar- 
ria(;e-Rate; see also official census publications ol the rc.spcctivc 
national governments (census of ('ommonwcalth of Au.slralia mn ; 
vol. i.: Statistician’s report contains extensive commentary on census 
hisiory and practice) and League of Nations series of “Statistical 
Handbooks” dealing with the official vital statistics of various coun¬ 
tries. (S. P. V.^ 

UNITED STATES. 

The Federal census, which began in 1790 and has been taken 
every ten years since under a mandate contained in the U.S. Con¬ 
stitution, was the outgrowth of a controversy in the convention 
which prepared the document. Representatives of the smaller 
States as a rule claimed that the vote, and so the influence, of 
the States in the proposed Government should be equal. Repre¬ 
sentatives of the larger States as a rule claimed that their greater 
population and wealth were entitled to recognition. The con¬ 
troversy ended in the creation of a bicameral legislature in the 
lower branch of which the claim of the larger States found rec¬ 
ognition, while in the upper, the Senate, each State had two 
votes. In the House of Representatives seats were to be dis¬ 
tributed in proportion to the population, and the convention, fore- 
,‘seeing rapid changes of population, ordained an enumeration of 
the inhabitants and a redistribution or reapportionment of seats 
in the House of Representatives every ten years. 
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Thv provision of the Constitution on the subject is as follows; 

R« prihontativT'- and direct taxes shall he apportioned amonn the 
several slates whu h may be included within this Union accordinR to 
their re.-^[)e< live numbers, which shall be determined by addinR to 
the whole number of free persons, including' those bound to service 
for a term id years and excluding' Indians not taxed, three-fifths of 
all other per-ons. The actual enumeration shall be made wdthin three 
years after the first meeting of the Congress of the United States, 
anrl within every subseciuent term of ten years, in such manner as 
(hey shall by law direct. 

In 1790 the j)0[)uIation wa.s reported classed as slaves and free, 
the free classed as white and olht^rs, the free whites as males and 
females, and the free white males as under or above sixteen years 
of age. In 1800 and iSicj the same (lassificalion was preserved. 
exce[jt that five age-gr()U[)s instead of two were given for free 
white males and the same live were afiplied also to free white 
females, In connection with the census of 1810 an attempt was 
made to gather certain industrial statistics showing '‘the number, 
nature, extent, situation and value of the art.s and manufactures 
of the I'nited .Stales ” In i8jo a sixth age class W’as introduced 
for free while males, an age (la.ssifuation of four periods wa.s 
applied to the free coloured and the slaves of each sttx, and the 
mimb<-r of aliens and of persons engaged in agriculture, in nianu- 
faitiires and in commerce was callecl for. I’he irujuiry into in¬ 
dustrial statistics begun in^iSio wa.s also rejx*ated and extended. 

In i8;?o 13 age classes were emiiloyed for frc'C whites of each 
sex, and six for the free coloured and the slaves of each sex. The 
numbers of aliens, of the deaf and duml), and the blind were also 
gathered- 

Tfie law under which the census of 1S40 was taken contained a 
novel provision for the preparation in connection with the census 
of statistical tabh's giving “such information in relation to mines, 
agriiullure, conimene, manufactures iind schools ns w’ill exhibit 
8 full view of the juirsuils, in(Iu>try. education and resource's of 
the country.” 'I'his wa.s almost the first indication of a tend«*ncy. 
which grew in strength for half a century, to load the Federal 
census with inriuiries having no c^'Sential or necessary connection 
with its main purpose, whiih wa-e to secure an accurate enumera¬ 
tion of the population as a basis for a reapportionment of seals 
in the House of Represent:itives, This tendency was largely due 
to a iloubl whether the Fedi'ral (lovernment, under the Constitu¬ 
tion, {)ossessed the ])Ower to initiate general .statistical inquiries, 
a doubt well expressed in the 9th edition of the Encyclopcrdia 
HrHanniai by I’ranci.s A. Wnlker, himself a prominent member of 
the parly whose contention he states;— 

The reservation liy the states of all rights not granted to the 
general government make.s it lairly a matter of question whether 
pun'ly statistical imiuiries, other than for the single purpose of appor¬ 
tioning reprc'sentation, could be initiated by anv other authority than 
that ot tiie states them,selves, Tlial large party which advocates a 
strict and jealous construction of the constitution wotdd c'ertainly 
oppose any independent legislation by the national Congress for 
providing a registration of births, marriages and deaths, or for 
obtaining social and industrial statistics, whether for the satisfaction 
of tlu' publicist or for the guidance of the legislature. Even though the 
.su|)reme court .slioulci decide- such Ic'gislation to be within the grant 
of ptnvers io the general govt-rnmenl, the distrust and oppo.silion, on 
eonstituiional grounds, of so large a portion of the people, could not 
but .go far (o defeat the object sought. 

The dilTicultv stated in the foregoing quotation, although now 
mainly of hi.sloric importance, exerted great influence upon the 
development of the American census prior to igoo. The pioneer 
work of the census of 1840 in the fields of educational statistics, 
statistics of occ'upations, of defective classes and of causes of 
death, suffered from numerous errors and defects. Public dis¬ 
cussion of them contributed to secure radical modifications of 
scope and method at the census of 1S50. Before (he census law 
was passed, a census board, consisting of three members of the 
president’s cabinet, was appointed to draft plans for the inquiry, 
and the ("^sential features of its report prepared after consultation 
with a number of leading statisticians and based largely upon the 
Boston*census of 1845;, which had introduced many innovations 
from the Irish census of 1841. were embodied in the law. 

The census of 1850 was taken on six schedules; for free in¬ 
habitants. slaves, deaths during the preceding year, agriculture, 


, manufactures and for social statistics. The last asked for returns 
j regarding valuation, taxation, educational and religious statistics, 
pauperism, crime and the prevailing rates of wages in each munici¬ 
pal division. It wa.s also the first American census to give a line 
of the schedule to each pcr.son, death or establishment enumerated, 
and thus to make the returns in the individual form indispensable 
I for a detailed classification and compilation. The results of this 
census were tabulated with care and skill, and a preliminary 
analy.sis gave the salient results and in some cases compared them 
with European figures. 

The ccn.sus of i860 followed the model of its predecessor wdth 
slight changes. When the lime for the next census approached it 
was felt that new legislation was needed, and a committee of the 
Hou.se of Representatives, with James A. Garfield, afterwards 
president of the United States, at its head, made a careful and 
thorough study of the situation and reported an excellent bill, 
which pa.ssed the House, but was defeated by untoward influences 
in the Senate. In consequence the census of 1870 w'as taken with 
(he outgrown machinery established 20 years earlier, a law char¬ 
acterized by Francis A. Walker, the superintendent of the census, 
who administered it, as “clumsy, antiquated and barbarous.” It 
suffered also from the fact that large parts of the country had not 
recovered from the ruin wrought by four years of civil war. In 
con.scqucnce this census marks the lowest ebb of American census 
w'ork. The accuracy of the results is generally denied by com¬ 
petent experts. The serious errors were of omission, jirobably 
confined in the main to the Southern States, and cs];)ecially fre¬ 
quent among the negroes. 

Since 1870 the development of census work in the United States 
has been steady and rapid. The law which had been prepared by 
the House committee for tht* census of 1S70 furnished a basis 
for greatly irnfiroved legislation in 1S79, under which the census 
of 1880 was taken. By this law the census office for the first time 
was allowed to call into existence and to control an adequate local 
staff of supervisors anti enumerators, The scoiie of the work was 
so extended as to make the 22 quarto volumes of the tenth census 
almost an encyclopaedia, not only of the population, but also of 
the products and resources of the United States. Probably no 
other census in the w'orld has ever covered so wide a range of 
subjects, and perhaps none except that of India and the succeeding 
American census has extended through so many volumes. The 
topics usually contained in a census suffered from tlie great 
addition of other and less ix*rtincnt matter, and the reputation 
of the work was unfavourably affected by the length of time re¬ 
quired to prepare and puhli.sh the volumes (the la.st ones not 
appearing until near the end of the decade), the original under¬ 
estimate of the cost of the work, which made frequent supple¬ 
mentary appropriations necessary, the resignation of the superin¬ 
tendent, Francis A. Walker, in 1882, and the disability and death 
of his successor, Charles W. Seaton. The eleventh census wms 
taken under a law almost identical with that of the tenth, and 
extended through 25 large volumes, presenting a work almost as 
encyclopaedic, but much more distinctively statistical. 

SCOPE or CENSUS NARROWED 

Competent discussion between i8qo and 1900 fastened on this 
point, and under the law' of 1899 the si ope of the census of 1900 
was greatly narrowed. This was secured not bv abandoning any 
f the numerous inquiries which had overloaded the two preced¬ 
ing censuses, but by dividing them into major and minor groups, 
the major group embracing those inquiries, population, vital statis- 
tic.s, agriculture and manufactures, for making which enumerators 
were needed in the field; the minor grouj) embracing those which 
could be conducted by corres[>ondcnce supplemented to a slight 
iegree, if necessary, by field agents at strategic points. 'The law 
required the completion of the major inquiries in three years (the 
two preceding censuses had taken more than twice as long to 
finish) and postponed the minor inquiries until the major group 
was completed. Tne new law thus foreshadowed, but did not 
establish, an office functioning without interruption, and as a 
natural consequence of it, in 1902 the bureau of the census w'as 
made permanent. This important and salutary change has been 
maintained in all subsequent legislation. 
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In no field of census work has it been more beneficial than in 
that of vital statistics. The registration of births and deaths is 
under the jurisdiction of the states, only ii of which had regis¬ 
tration systems in 1900 adequate to meet the requirements for 
admission to the death registration area which was set up at that 
time. Model registration laws were formulated, however, and 
these were adopted and put into effect year by year in additional 
States until, in 1933. all the states were included in both death 
and birth registration areas, giving a complete coverage of the 
United States. Statistics of deaths and births compiled from 
state records are published by the bureau of the ccn.sus in its 
annual volumes entitled, respectively. Mortality Statistics and 
Birth, Stillbirth, and Infant Mortality Statistics. Statistics of 
marriage and divorce have been collected for the years from iSh; 
to 1906. for 1916 and for 19’’ to 1932—the latter appearing in a 
series of annual reports. These reports were resumed on an annual 
basis beginning with 1940. 

The census of 1910 was the first decennial census taken under 
the permanent census bureau. This census covered four subjects, 
namely, population, agriculture, manufactures and mines and 
quarries, many of the other subjects included in earlier decennial 
censuses having b(‘en taken care of either by annual reports, 
;is in the case of vital statistics, or by inquiries conducted be¬ 
tween the decennial census years, as in the case of the statistics 
of religious bodies and of benevolent and corrective institutions. 
The most significant additions to the list of questions a.sked on 
the 1910 population schedule, as compared with that of 1900, 
were mother tongue and ability to .speak English, with special 
reference to the foreign-born; and for the gainful workers, 
industry as well as occupation, and unemployment. The data 
on gainful workers were tabulated by occupation in combination 
with industry, though only a limited publication was made, by 
re.ison of insuflicicncy of funds at the close of the census period. 
Tor a similar reason the unemployment data were not publi.shed 
at all. A new basis of distinction between urban and rural popu¬ 
lation, in which all incorporated places having 2.500 inhabitants 
or more wTre counted as urban (substantially the present basis), 
was set uj); and many details were added to the tabulations 
published for counties and the smaller cities. 

The population census of 1920 was patterned very closely after 
that of 1910, except for the omission of questions on unemploy¬ 
ment and (he introduction of a new category in the cla.ssification, 
namely, the farm population, that is, the population living on 
farms. In order to exi7ediU* the publication of (he new census 
data, the text in the main reports of this census was limited to 
such descriptive and explanatory matter as was required for the 
understanding of the figures. These reports were supplemented 
by more detailed analysis of important topics in a series of 12 
monographs, which appeared at intervals during the decade. 

In 1930 one significant question, namely, the value or rent of 
the home, was added to the population schedule; and there was a 
separate schedule on unemployment, going into this subject in far 
more detail than ever before. The 1930 reports were published, 
like those of 1920, with little analytical text. There were, how¬ 
ever, many added details in the 1930 tabulations, including a 
tabulation of gainful workers by counties, increased age data for 
cemnties and the smaller cities, a brief classification of the popu¬ 
lation of townships and an entire volume devoted to statistics 
of families, in addition to two volumes on unemployment. The 
classification of the population as farm and nonfarm, introduced 
in a limited way in 1920, was carried much further in the form 
of an almost universal subdivision of the rural population into 
rural farm and rural nonfarm. 

An important innovation in 1940 was the cen.sus of housing, 
which was taken in close connection with the census of population 
and in which were incorporated certain items previously a part 
of the population census reports, in particular, tenure and value 
or rent of home and mortgage debt. This cen.sus covered also 
various items descriptive of housing units, including exterior 
material, year built, type of structure and state of repair. There 
were also questions with regard to such facilities as plumbing 
equipment; water supply; and heating, lighting and refrigeration 


equipment. Some items from the housing census are publislu^d 
for the larger cities by blocks, this being the first instance in 
which census statistics have been published for such small areas 
A new feature in the 1940 population census itself wn.s the pro¬ 
vision for asking a part of the question^ with respect to one per¬ 
son in tw’enty rather than for the entire population, thus providing 
a 5% random sample as a basis for the tabulation of st.atistics. 
This device was introduced primarily to take care of additional 
questions for which there was no space on the main schedule. 
The sample questions included usual occupation (in distinction 
from pre.sent occupation), veteran status, .social security regi.s- 
tration. mother tongue, place of birth of parents, and a group of 
questions on fertility. These additional questions were asked of 
tho.se persons whose names fell on certain numbered lines of the 
main .schedule. Brief preliminary cards containing the basic items 
of colour, sex. age and work status were also punched from these 
.selected lines and tabulated many months in advance of the date 
on which these important characteristics of the po{)ulation could 
have been obtained from the complete tabulation. New questions 
contained on the main population schedule included one on high¬ 
est grade of school completed (which rej)laced the old question 
on illiteracy) and a question on place of residence in 1935, vvhich 
formed the basi.s for the first direct statistics of population migra¬ 
tion. The .section on work status provided the basis for a (ount 
not only of persons seeking work but also oi those employed on 
emergency work projects, as well as of those employed in pri¬ 
vate industry or on regular government work. Persons not in the 
labour force were for the first time classified into significant cate¬ 
gories, such as housewives, students, persons unable to work, etc.; 
and there were sui)plemcntary questions on extent of unemploy¬ 
ment, number of weeks worked in 1939 and amount of wage or 
.salary income during 1939. 

The federal cen.sus has lojig made periodical reports ui)on agri¬ 
culture and manufactures. Between 1840 and 1925 these reports 
w'ere made only a.s parts of the decennial censu.ses, but in i(ji9 
provision was made for quinquennial censu.ses of agriculture, those 
taken in each mid-decade being much narrower in range than 
the others. Twenty years earliiT a similar change had l)een made 
in the field of manufactures, and between 1900 and 1920. reports 
on that subject were issued quinquennially. But after the later 
date and beginning with 1921, reports on manufactures apjicared 
biennially. The earlier decennial inquiries aimed to cover not 
merely all manufacturing establi.shments or factories, but also 
hou.seliold or hand industries. The enumeration of the latter was 
far from complete, and after the census of 1900 the hand indus¬ 
tries were excluded. 

A ccn.sus of di.stribution was authorized by the act providing 
for the 1930 census. This cen.sus covered wholesale and retail 
trade and construction in 1929. Censu.ses of di.stribution or of 
‘ business,” as the later ones have been termed, were taken in 
1^33, *935, 1937 and 1939. These censuses covered service busi¬ 
nesses, in addition to the classifications listed above for 1929. 

(W. E. W ; L. E. T.) 

CENSUS OF AGRICULTURE: SVC Agric ulture, Cen- 

SU.S OF. 
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CENT. A small copper or bronze coin. In the United States 
and Canada, it is the one-hundredth part of a dollar, approxi¬ 
mately equivalent to a British halfpenny. In Holland the guilder 
is divided into one hundred cents. 

CENTAUREA, a genus of the family Compositae, contain¬ 
ing about 500 species, almost all natives of the Old World, 
with the principal centre in the Mediterranean region. The plant.s 
are herbs with entire or cut, often spiny-toothed, leaves and ovoid 
or globo.se involucre.s surrounding a showy head of tubular, oblique 
or two-lipped florets, the outer of which are usually large and 
neuter, the inner bisexual. Pour species are native in (Ireat Britain. 
C. wfgra is the knapweed, common in meadows and pastureland; 
C. Cyanus is the bluebottle or cornflower, well-known as a weed, 
much grown as a garden annual and the national floral emblem 
of Germany; C. Calcitrapa is the star-thistle, a rare plant with 
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rose-purple tlower-heads enveloped by involucral bracts which 
end in a k>ng, stiff >>|)»ne. 

In eastern North America, in addition to the s|X*cie9 mentioned, 
the Itrown knapweed (C. Jacva), the scabious knapweed (C. Sea- 
bio.ui), the Tirol knapweed (C. Vochinmsis), the spotted knap¬ 
weed (C. rnaculosd), the yellow star-thistle (C. solititialLs) and 
the rayless centaury (C. melitemis) are more or less extensively 
naturalized. On the Tacific coast C. melitensis, there known as 
Napa thistle, is a troublesome weed, csi.Mxially in California, as is 
also C. sohlitialis; less pernicious are the star-thistle, the blue¬ 
bottle and the Turkistan thistle (C. repens). The only native 
North American sitecies, the basket-flower or American star 
thistle (C. americana) is a robust annual 2 ft. to 6 ft. high, with 
very showy rose-coloured or purjjlish flower-heads, 3 in. to 5 in. 
across. 

It is lound in dry plains from Missouri to Loui.siana, and west¬ 
ward to Arizona and Mexico, and is also grown as an ornamental 
plant. 

The best known garden plants are a dusty miller (C. Cineraria), 
the bluebottle (C. Cyanus), the sweet sultan (C. moschata) and 
the mountain bluet (C. montana). 

CENTAURS (Clr. K^vravtsoi), in Greek mythology, a race 
of beings part horse, part man, dwelling in the mountains of Thes- 
.saly and Arcadia. The centaurs are usually said to he the off- 
.spring of Ixion and Nephele. I'hey are best known for their 
fight with the Lapithae, caused by their attempt to carry off 
Deidameia on the day of her marriage to Peirithous, king of the 
Lapithae, himself the son of Ixion. In later times they art* often 
represented drawing the car of Dionysus, or bound and ridden by 
Eros, in allusion to their drunken and amorous habits. Their gen¬ 
eral character is that of wild, lawless and inhospitable beings, the 
slaves of their animal jiassions, with the exception of J'holus and 
Che iron. 

They are variously explained by a fancied resemblance to the 
8ha|)es of clouds, or as spirits of the rushing mountain torrents 
or witids, etc. I’erhaps the likeliest suggestion is that they are a 
distorted recollection of some savage tribe, reputed by its neigh¬ 
bours to be composed of monsters. Like the defeat of the Titans 
by Zeu.s, the contests with the Centaurs lypilied the struggle 
between civilization and barbarism. In early art they were repre¬ 
sented as human beings in front, with the body and hind legs of 
a horse attached to the back; later, they were men only as far 
as the w'aist. 

Sff Ko.scher’» Lexikon, s.v. Kenlaurfn. 

CENTAURUS (the ‘Tentaur”), in astronomy, a southern 
constellation (invisible in northern lands) rich in bright stars and 
globular clusters. The two stars a, are known as the southern 
Pointers since they point to the Southern Cross. One of these, 
a Centauri, is the third brightest star in the sky, and it is found to 
be our nearest neighbour; the distance is 4 light years (parallax 
««o,7.C'). It is a double star of which the brighter component is 
almost a rejilica of the .sun, ha\'ing nearly the same brightness and 
ma.ss but .slightly lower surlaie tem^)erature; there is also a third 
widely separated faint companion called Proxima Centauri, tx- 
cause it is slightly nearer to us than the main star. 

The constellation also contains at Centauri which is the finest 
example of a globular star-cluster; it is probably the nearest ob¬ 
ject of this class, but the distance is no less than 20,000 light years. 

Photographs of it show more than 6.000 stars within a circle of 
20' diameter, but the number must be much greater, (A. $. E .) 

CENTAURY, any herb of the genus Centaurium family 
Gentianaceac; also, esjx'cially in America, the milkwort {Polygala 
paueijolia). 

The common centaury of Euroi>e, C. ennfertum, occurs in dry 
pastures and on sandy coasts in (ilreat Britain and is often culti¬ 
vated for ornament. 

The centaury ])resents many varieties, differing in length of 
stem, degree of branching, width and .shape of leaves, and laxity 
or closene»HS of the inflorescence. 

CENTENARY, the celebration of an event after a hundred 
years. Phe word “centennial" (from Lat, centum, a hundred, 
and annus, a yearC though usually an adjective as in “the 


Centennial State,” the name given to Colorado on its admission 
to statehood in 1876, is also used as a synonym of centenary. 

CENTERING, a term applied to the erection of temporary 
woodwork to support arches, etc., while they are setting. Thus, 
in the case of an arch, the carpenter forms a “turning-piece” 
shaped to take the bricks or masonry, and properly lied and 
braced. This is strutted in position, when the arch is completed 
by the bricklayer or mason. As soon as the work is set, the 
centering is carefully removed, which is called “striking the center¬ 
ing.” The same method is used in building brick sewers. The 
origin of the word “centering” is obvious from the primary use 
in centred arches, but the same term is applied to the use of 
scaffold-boards to support concrete floors while they are setting 
hard. (See Carpentry.) 

CENTERVILLE, a city of south central Iowa. U.S.A., 88 
mi. S.E. of Des Moines; county seat of Appanoose county, served 
by the Burlington, the Rock Island and the Iowa Southern Utili¬ 
ties railways. Pop. (1940) 8,413. Large quantities of coal and of 
pure gypsum are mined in the vicinity. Quarrying of limestone, 
stock rai.sing and dair>'ing, railway shops, iron works, a soybean 
mill, creameries are among the indu.stries. There is a municipal 
airport. The town was platted in 1846, and chartered as a city 
in 1870. Until 1849 it was called Chaldea. 

CENTIGRADE SCALE: see Thermometry. 

CENTIME. The one-hundredth part of a franc, the monetary 
unit of France, Belgium, and Switzerland, is termed a centime. 
It is from Lat. centum, hundred. In Italy the hundredth part of 
the lira is called a centesimo; in Spain the hundredth part of the 
peseta is called a centimo. (Sec Metric Systf.m.) 



Fig. 1.—^THE HYPOTHETICAL ANCESTOR OF THE MODERN CENTIPEDE 

CENTIPEDE, an animal with a distinct head, one pair of 
feelers (antennae) and a long segmented body, each typical seg¬ 
ment of which is provided with a single pair of walking legs. 
The Centipedes form in the phylum Arthropoda (q.v.), the dis¬ 
tinct class Chilopoda in which 
well defined subdivisions may be 
made as follows;— 

First Sub-class Epimorpha, in 
which the young leave the egg 
with the full number of body 
segments and walking legs. 

This sub-class comprises two 
orders:— 

(1.) Geophilomorpha (contain¬ 
ing ten families) with Geophilus 
as the typical genus, and 

(«.) Scolopendromorpha (con¬ 
taining two families), Scolopen- 
dra being the typical genus. 

Second Sub-class Anamorpka, 
in which the young leave the egg 
with 7 pairs of legs. Afterwards there arc periods of growth each 
of which is followed by a change of skin, resulting in an increase 
in the number of pairs of limbs until the adult condition is 
reached. In this sub-class, also, there are two orders:— 

(i.) Lithobiomorpha (containing three families). 

Lithobius is the typical genus, and 

(li.) Scutigeromorpha (consisting of one family), with the 
genus Scutigera as type. 

In considering the anatomy of the centipedes, we picture a 
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Fig. 2.--A TYPICAL MEMBER OF 
THE GEOPHILOMORPHA (ORYA BAR. 
BARICA), ONE OF THE LUMINOUS 
CENTIPEDES 


CENTIPEDE 


hypothetical ancestor without a distinct head but provided in 
front of the mouth with a single undivided projecting lobe, the 
prostomium (seen to-day in the earthworm and its allies); the 
body otherwise consisted of a long scries of similar ring-like seg¬ 
ments or somites, each provided externally with a single pair of 
limbs and internally with its own share of the gut, and of the 
muscular, nervous, excretory, respiratory, blood-vascular and re¬ 
productive systems. 

In the modern centipedes the head is distinct and may be re¬ 
garded as a concentration and fusion of a pre-oral lobe (prosto- 
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inium), one pre-antcnnal somite, one antennal somite, one inter¬ 
calary somite and three somites bearing masticatory appendages 
(mandibles, first maxillae, second maxillae). 

The segment immediately behind the head bears the poison 
claws or maxillipedes and this is followed by a variable number 
of segments, each bearing a single pair of limbs. 

The head, body and limbs are invested with cuticle which 
remains Ilexible wherever movement of the parts is necessary 
and elsewhere is thickened by a 
deposition of horny chitin. In 
a typical limb-bearing segment 
consisting of a roof, a floor and 
side walls, the cuticle covering 
these is reinforced to form 
definite protecting and support¬ 
ing plates or sclcrites, differently 
arranged in different forms. Ex¬ 
cept at the joints the cuticle of 
the limbs is similarly hardened. 

The last three segments of the 
body (called pre-genital, genital 
and anal segments) are without 
walking legs. 

Eyes occur in most Lithobio- 
morpha, all Scutigeromorpha and 
in all Scolopcndromorpha except 
one family (Cryptopidae). They 
are absent in Geophilomorpha. 
A simple eye (ocellus) or a group 
of separate ocelli is usual but in 
Scutigeromorpha the external 
lenses of the group of units fuse 
into a single facetted lens. 

, on each side of the head in 
Fig. 4 — A TYPICAL MEMBER OF Anamorpha a sense organ (organ 
THE LiTHOBiOMORPHA. THE COM- of Tomosvary) of unknowH func- 
MON CENTIPEDE OF EUROPEAN tion occuTs; it coDsists of a group 
FIELDS AND GARDENS of cclIs below the chitin associ¬ 

ated with an external hollow near the antenna. The frontal organ 
of Lithabius and Scolopendra consists of a group of deep-seated 
nerve cells behind each eye—its use is unknown. 

The digestive tube is simple; it receives, in front, the products 
of the salivary glands and, further back, those of the excretory 
(Malpighian) tubules. Its opening is in the anal segment. 
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The main nerve-cord lies below the gut and ends in front in a 
nerve mass (the sub-ocsophageal ganglion) united with the supra- 
oesophageal ganglion or “brain,” which lies above the front of 
the gut, by a pair of stout nerve cords. 

Breathing is by air tubes or tracheae which open at the sides 
of the body except in the Scutigeromorpha in which the open¬ 
ings are in the middle line of the 
back. 

The heart, which lies above the 
gut, is a simple lube and the 
blood-circulation is in the direc¬ 
tion usual in invertebrates—for¬ 
ward dorsally and backwards 
vcntrally. 

The reproductive system, 
which lies above the gut. varies 
in different centipedes, In the 
male the number of testes ranges 
from one to twenty-four. In the 
adult female the ovary is always 
unpaired. The reproductive sys¬ 
tem opens in the genital .segment. 

From any detailed considera¬ 
tion of anatomy it is clear that 
the centipede’s nearest relatives 
are in.sccts and that the relation¬ 
ship with millipedes is much 
more distant. 

Owing to the retiring habits of 
centipedes comparativ'cly little is 
known about their reproduction. 
Although the satisfactory obser¬ 
vation of copulation has never 
been recorded, on anatomical 
grounds it is believed to take 
place. In the Anamorpha the 
female after laying each egg car¬ 
ries it about between the special¬ 
ised claws at the hinder end of her body and eventually, when it 
has been smeared with a secretion or earth, or both, lays it down 
where its covering is sufficient protection against enemies. 

The eggs of Epimorpha arc laid in an open nest and the female 
guards them faithfully until 
hatching takes place. 

The egg is rich in yolk; thi.s 
serves as food for the ilevelop- 
ing centipede which grows from 
a special area in the lower part of 
the egg. An examination of the 
developing animal when the proc¬ 
ess has been some time in prog¬ 
ress may reveal the beginnings 
of the various head segments and 
of the walking limbs. When the 
animal at length leaves the egg 
its form varies as already indi¬ 
cated, accorrjing to the order to 
which it belongs. 

Centipedes as a class have a 
world-wide distribution. 

Fossil centipedes occur in am¬ 
ber of Oligocene age but all older 
remains tentatively referred to 
the clas.s Chilopoda are proble¬ 
matical. The least generalised 
centijwdes (the Lithobiomor- 
pha) are the shortest and we are 
Jed to conclude that in the evolu¬ 
tion of the race the principle of contraction has been at work 
gradually reducing the numl)cr and similarity of the segment.s of 
the centipede’s body. 

Many Geophilomorpha have the power to give light, but as 


Fig. s.—a typical member of 

THE SCUTIGEROMORPHA (SCUTI- 
GERA;, THE HOUSE CENTIPEDE 



Fig. e ,—digestive tract of a 

CENTIPEDE (LITHOBIUS FORFICAT- 
US) 
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these animals arc blind the property is perhaps accidental. The 
light is produced by the simultaneous discharge upon the lower 
surface of the body of two kind.s of glands, which occur in the 
floor of the body segments. When the two fluids mix outside the 
body a light is produced. 

When the gardener hunting for slugs at night with a lantern 
sees Lithobius carrying off a small slug and shaking it as a terrier 
shakes a rat he rightly a.s.sumes that the centipede is his friend; 



but Lithobius may kill and eat beneficial insects ns well. Geophilo- 
niorpha are certainly carnivorous at limes, but one species 
{I/apiophiltts subtorraneus) has been known to damage growing 
celery, lettuce and onions, and other species are likely to be 
similarly injurious at times. 

The painful l)ile of large centipedes m 
danger to life. “The part bitten should be 
bathed in a solution of ammonia—about i 
in 5'’ (Hirst). rseudo-i)arasitism in Man 
may be due to accidental iinasion of the 
ear or nasal t>asages and adjacent sinusc's 
by Chilopocia ; or (0 swallowing them either 
ac cident .illy or in a state of imi>aircd men- 
(yjiiy ' Fig. e.—LiTHOBius eat. 

lirief mention of cenli^iedes is made by 
early writers (Aristotle, Pliny, Aelian). Oviedo, the companion 
of Columbus, describes the occurrence of centipedes in the island 
of St. Domingo, where he was supervisor of gold smeltings, and 
mentions the bright light emitted by some of them. 

The literature in English is very scattered—most of the best 
modern accounts are in German. 

.SVe E. (i. Sinclair, “Myriapod.s" in Cumbritigr Satural History, vol. 1 
5 (iKosb umMuI intormatiun in arrcssihle form; K. W. V’erhoeff, | 
‘•('hilojHida’’ in Bronn's fChiivrw un<i Onfuungrn des Tier-Rcichs; K. 1 
(Iraf V. .Atterns, “C'hilopoda" in Handbuch dfr Zoologie, vol. 4 (1026); j 
for lumino^ty in Centipedes, S. G. & H. K. Brade-Birks, ^‘Luminous j 


ay on occasion cause 





Fig. 9.—DEVELOPMENT OF A CENTIPEDE ( SCOLOPt.NDRA CINGULATA) 
Above, the embryo in the act of leaving the egg. The front part of the 
egg-thell It already removed, and the back part thrown into folds. The 
embryonic cuticle it still attached to the end of the antennae. The numbers 
indicate leg-bearlng somites. Below, developing embryo 

('hilopoda” in Annals and Magazine of Natural History (1020) ; fo.s.si] 
Ccnlipodc.s; Zittel’s Text Book of Palaeontology ((;dit. Ea.stman, 1013)• 

(S. G. B.-B.) 

CENTLIVRE, SUSANNA (c. 1667-1723), English dra¬ 
matic writer and actress, married at 16 the nephew of Sir Stephen 
I'ox, and on hi.s death within a year she married an officer named 
Carroll, who was killed in a duel. Left in poverty, she began to 
support herself by writing for the stage. Some of her early plays 
are signed S. Carroll, In 1706 she married Joseph Centlivre, 
chief cook to Queen Anne, who survived her. Her first play was 
a tragedy, The Perjured Hiishami (1700), and she herself ap- 
{>eared for the first time at Bath in her comedy Love at a Ven¬ 
ture (1706). Among her most successful comedies are: The 
Gatnester (1705); The Busy Body (1709); A Bold Stroke for a 
Wife (1718); The Basset-table (1706); and The Wonder! a 
Wotnan keeps a Secret (1714), in which as the jealous husband, 
Garrick found one of his best parts. Her plots, verging on the 
farcical, were always ingenious and amusing, and the dialogue 
fluent. She never seems to have acted in London, but she wa.s a 
friend of Rowe, Farquhar and Steele. Mrs. Centlivre died on 
Dec. I, 1723. Her dramatic works were published, with a biog¬ 
raphy, in 1761 (reprinted 1872). 

CENTO, a town of Emilia, Italy, province of E'errara, 18m. 
S.E. direct from the town of Ferrara, 50ft. above sea-levcl; it is 
reached by road (6m. to the west) from the station of S, Pietro 
in Casale, 15m. S.W. by W. of F’errara, and also by a steam tram¬ 
way (18m. N.) from Bologna to Pieve di Cento, on the opposite 
bank of the Reno. Pop. Ud^b) 5,677 (town); 22,371 (commune). 
It is connected by a navigable canal with Ferrara. It was the 
liirthplace of the painter Giovanni Francesco Barbieri (Guertino), 
and there are several of his works in the town. 







CENTO—CENTRAL AMERICA 


CENTO, a composition made up by collecting passages from 
various works. The Byzantine Greeks manufactured several out 
of the poems of Homer, among which may be mentioned the life 
of Christ by the famous empress Eudoxia, and a version of the 
biblical history of Eden and the Fall. The Romans of the later 
empire and the monks of the middle ages were fond of construct¬ 
ing poems out of the verse of Virgil. Such w^ere the Cento Nup- 
tialis of Ausonius, the sketch of biblical history which was com¬ 
piled in the 4th century by Proba Falconia, wife of a Roman 
proconsul, and the hymns in honour of Gt. Quirinus taken from 
Virgil and Horace by Metcllus, a monk of Tegernsee. in the 
latter half of the i2lh century. Specimens may be found in the 
work of Aldus Manutius (Wnice, 1504; Frankfort, 1541, 1544). 
In 1535 Laelius Capitulus produced from Virgil an attack upon 
the (Ii.ssolute lives of the monks; in 153!) there apf)eared at Venice 
a Prtrarca Spirituale; and in 1634 Alexander Ross (a Scotsman, 
and one of the chaplains of Charles I.) publi.shed a Vir^ilius 
Evangelizans, sen Uistoria Domini nosiri Jesu Christi Virgilianis 
verbis ct versihus descripta. 

CENTRAL AMERICA, geographically that portion of the 
(Xmerican continent lying between the Isthmus of Tehuantepec in 
Mexico, and the Isthmus of Panama, or Darien, in the republic 
of Panama; politically, the live republics of Costa Rica, Nicaragua, 
Honduras, Salvador and Guatemala, and the British crown colony 
of Belize, or British Honduras. The geographical division is com¬ 
monly known as “the isthmus,” lying as it does betw'een the nar¬ 
rowest portion of Mexico (Tehuantepec), immediately north of 
which Mexico broadens to continental i)roportion.s. and Panama, 
the narrow neck of land now cut by the canal, immediately south 
of which Panama and then Colombia broaden into the South 
Amerii an continent. The imlitical delimitation of Central America, 

I hat is. the giving of the name to the live republics and British 
Honduras, is based, like most of the present boundaries of Span¬ 
ish America, on the old Si)ani.sh colonial administrative areas. 
Central America is now, roughly, what was comprised in the cap¬ 
taincy general of Guatemala, on the north of which was the 
vireroyalty of Mexico, or New Spain, and on the south the 
viceroyalty of Nueva Granada, out of which have since been 
carved Panama, Colombia, Venezuela and Ecuador. The inclusion 
of Panama in Central America, while now common, is the result 
of a loose lumping of the smaller Caribbean republics of the 
isthmus into one grouf) in our common thinking, but Panama w'as 
never politically associated with the Central American countries 
and until 1903, indeed, had no political life separate from 
Colombia. Geologically and climatically, however, Panama might 
|)roperly be included in C'entral America, owing to the fact that 
the geographical division which is called “the isthmus” is thus, 
also, the natural geological and climatic} unit. 

Central America, as politically delimited, lies between 8° and 
T.S° 3' north latitude and between 82” 50' and 92® 17' longitude 
west. The easternmost point of Central America is thus almost 
directly south of Florida, in the United States, and the most 
w-esternly point is almost directly south of Galveston, Texas. 
The northf'rn boundary is Mexico for a portion of the distance 
(north of Guatemala and British Honduras), and the Caribbean 
sea for the long northern boundary of Honduras. On the east is 
the Caribbean and on the south and west the Pacific ocean. British 
Honduras stands vertical, north and south, along the eastern 
edge of the almost uninhabited wilderne.ss of Peten, in northern 
Guatemala, once the .seat of the great “old” Maya empire, and 
the British colony faces on the Caribbean, The five republics, 
on the other hand, trail off from north-west to south-east, some 
600m. long and 250m. wide at their widest point (between the 
north-eastern corner of Honduras and the south-western coast of 
Nicaragua). The longest straight north and south line in the 
entire isthmus is between the northern coast of Honduras and the 
peninsula of Nicoya in Costa Rica, about 450m. The total area 
is approximately 185,000 square miles. 

Physical Features. —The main cordillera of the American 
hemisphere traverses Central America, leaving the countries divid¬ 
ed into the high plateaux in the centre and the lowland coastal 
country on either side. Tehuantepec (far to the north), Nicaragua 
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and Panama (to the south of Central America proper) each 
present, however, the anomaly of low passes through which a 
transcontinental railway, a river and an intcroceam'c canal cross, 
respectively, between the Atlantic and the Pacific. The mountains 
are elsewhere continuous, and the high plateaux in each country 
are marked with hundreds of .•imall, fiTtile valleys, enjoying 
salubrious climates and great fertility. Part of the fertility is due 



The church of la merged at antigua. Guatemala, the chief 

CHURCH OF the OLD CAPITAL AND ONE OF THE FEW THAT RESISTED 
THE EARTHQUAKE OF 1773 


to the volcanic ashes which form the subsoil and often the soil 
itself, in these areas. The high jieaks of Central America, rising, 
some of them, far above the granite and conglomerate rocks 
of the mountains, are volcanic cones, some reaching a height 
of 13.000ft. above sea-level (the mountains are described in the 
articles on each of the countries). Volcanoes smoking or silent, 
mark the landscape in every country, .sometimes as many as a 
dozen volcanoes being visible from one. spot, while eruptions in 
relatively recent years have in some cases caused the rebuilding 
of railw’ays around or across the blackened lava beds. 

Central America boasts the largest lake south of the great lakes 
of Canada and the. United States, and north of Lake Titicaca in 
Peru and Bolivia. 1 'his is Lake Nicaragua, iiorn. long i>y 45m. 
wide, wdile Lake Managua. 38m. long by i6m. wide, is connected 
with it by a short river. Salvador has a number of beautiful lakes 
as has Guatemala, Lake Atitlan being one of the most beautiful 
spots in (he Central American mountains. The rivers on the 
Pacific side are most of them short and swift, as the coa.st is nar¬ 
row, the Lernpa, in Guatemala, Hondur.is and .Salvador being llie 
most important. On the t'aribbean side tlie river.-, are longer and 
more important, the Segovia, or Wanks, being some 450m, long. 
The Caribbean coast is marked by lagoons ami great bays, which 
are virtually landlocked salt water lakes. (W. Tiio.) 

Geology. —The trend of the structural lines in South America 
is not continued in Central America, where the strata are bent 
into folds whose axes extend nearly east and west. The mountain 
ranges in Central America are therefore assigned to what is called 
the Antillean system, as distinguished from the Andean .system. 
I'wo submarine ridges that extend a(:ro.ss the Cariblx'ari sea, one 
between Honduras and the Sierra Maesfra range in Cuba anrl the 
other between Cape Gracias a Dios and Jamaiia, are regarded as 
submarine Antillean ranges. An excejition (0 the general eastern 
direction of the folding is seen in the dejiression that cros.ses 
Honduras from the Gulf of Fonseca to Puerto Cortes, where the 
trend of the folding is generally northward. This depression may 
be a trough formed by faulting. 

In Guatemala there is a group of eastward-trending ridges 
composed of old granite and schist, and areas of similar rocks, 
presumably Archaean or Palaeozoic, arc found in British Hon¬ 
duras, Honduras and Costa Rica. In Guatemala these old crys¬ 
talline rocks are at some places overlain by bed.s of ( arboniferous 
limestone. The oldest Mesozoic rocks are some i.solated beds of 
sand and clay, possibly of Triassic age, containing the remains of 
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pknts. Large areas of Cretaceous clay, sandstone and conglomer¬ 
ate and an overlying series of beds of limestone are found in 
Guatemala, Honduras and Costa Rica. The Tertiary rocks, which 
are widespread, may be divided into two parts. The lower part 
consists of Eocene and Oligocene bed.s, chiefly sand and clay, 
which W'ere evidently laid down in .shallow water, near the shore. 
The upper part inriudos Pliocene beds, which were also laid down 
mainly in shallow water. 

All the beds U[) to those of the ()Iigo((‘ne series are involved 
in the structural folds. T’he I'liofene beds are generally undis- 
1ur!)ed. 'I’he Miocene epoch apijears to have been a time of uplift 
and great disturbance throughout the (airibbean region. The two 
(ontinents were probably f)rought together by the Isthmus of 
Panama during that epoch. The re( ord disclosed by a study of the 
fossils of .North and South America confirms this conclusion. It 
shows that the mammals of South America in middle Tertiary 
(Oligotene) times int hided none of those that then inhabited 
North America. 'I'he South American mammals of this time 
in< luded armadillos, sloths, ant bear.s and a number of jK'culiar 
rodents, among them the waiter hog, the largest rodent known, 
none of which are represented by middle Tertiary fossils found 
in North America. The middle Tertiary North American mam¬ 
mals, on the other hand, included several species of deer, wild 
hogs, wolves, rabbits, scjuirrels and other well-known animals. 
The (le|)osits of late Tertiary (T’liocene) times of both continents, 
however, show a mingling of animals belonging to both grouf)s. 
confirming the conclusion indicated by the geologic record—that 
the two (ontifients were joinca) late, in Miocene times by an uplift 
of the land that made possible the migr;iiion of animals from one 
to the other. I’urthc'r (onfirmation of this conclusion is found in 
thc‘ results of the .studies of the .sea fi.shes on b<»th sides of the 
Isllunus of Panama, which show differences indicating a sejearation 
of the fishes in Miocene times. 

The volcanoes in ('c-ntral Amc rii a st.ind along the* w'est coast. 
The N’ohanic dejiosits are extensive ami dec-p. The eruptions 
began near the end of the Oetaceous period and .still continue 
inlerrnitlc'tttly. 'Phe- eruf)tive lavas and ashes are mostly andc'site 
and ba.salt but include; also rhyedite and trachyte, and, at a few 
plac e's, some' i)honolile, ((». Me. L. Wo.) 

Population.—'I’he total jwpulation of Central America (e.v- 
cepting british Honduras) as estimated by official bureaux of 
the government of the countries, is fi.c^i^o.ooo. Its com|iosjtion is 
varied, from virtually pure b!c»oded Sp.mish whites (»n the high¬ 
lands of Costa Rica to a mixture of Indian and negro which calls 
il>elf ’’t'arib Indian ” on the Caribbean coast of Nicaragua, Hon¬ 
duras and (luatemala (vec- Ethnology, p. i:.S). 

HISTORY 

Central America was disccevered by Chri.sfc)phcr Columbus 
bim.sc'lf on that last fateful voyage when he drove dc'sjx'rately 
W'est ward from the Caribbcaan islands in a determination to find 
the strait (o the Chiii.i seas which he IcelievcMl existed ju.st beyond 
the' barrii'r of Ihc' great continent that h(' had n'vealc'cl to the 
world, lb' skirtc'd the coast of Cc'iitial Amc'rica for virtually its 
full length, exploring the inlets and the immense lagoons, to the 
grc'atest of which his own crew' gave a name in his honour—the 
Laguna' del Almirante (/‘the Lagoon of the Admiral”). On this 
xoyage, in 150-’, Columbus founded in Costa Rica, the first colony 
in Central America, leaving hi.s brother IJarlholomew, in com¬ 
mand. but the' Indians, whose gold cjrnamc'nts had been accepted 
by the Sp.cniards as assurance that gold was abundant there. 
f|nickly dispersed the colony and its survivors rejoined Columbus. 
No rich sourc e of the gold (»f these ornament.s—rare archaeological 
treasures to-day—has ever been found in Costa Rica, and the 
ab.seuvc' of tir.isurc' in Cc'uir.d Amc'rica was doubtless largely 
n'sponsiblc' for (he fact that C'eniral America was not the .subject 
of spoliation Its location close to what was to become the chief 
route' of .shipment to Spain of the treasures of Peru and of the 
Orient, made its rontrol and it.s wise political administration im¬ 
portant in the evo of M.ulrid, 

Guatemala was cotugiered b\- Pedro de .\lvarado. as lieutenant 
and representative of Hernando Cortes, who himself led his army 


for part of the way from Mexico through the jungle wilderness 
in 1522 and 1523. Alvarado was opposed by the highland Indians, 
and a terrible battle was fought not far from Quezaltenango be¬ 
tween the Spaniards and the Indians under Tecum, resulting in a 
defeat of the Indians which was apparently decisive. Costa Rica 
was conquered in 1513 by Pedro Arias de Avila, but the entire 
region from Mexico to Panama was made a portion of the vice¬ 
royalty of New Spain or Mexico, and after its organization a^i a 
captaincy general Costa Rica was included in the admini.strativc 
unit. The conquest of the other Central American provinces was 
largely perfunctory, little opposition being encountered excepting 
on the Caribbean coa.st, where the Carib Indians were virtually 
exterminated. 

The captaincy general of Guatemala, including all of present day 
Central America and a portion of Mexico, declared it.s indepc'n- 
clenre of Spain, w'ith little bloodshed, on Sept. 15. 1821, and almost 
immediately thereafter came under the domination of (he Emperor 
Iturhide of Mexico, and w’as part of hi.s empire. The ov'erthrow of 
(he Mexican empire, however, returned the autonomy of Central 
America to its own people, the Mexicans retaining the former 
Guatemala territory now incoqiorated in the recognized national 
boundaries, kmg regarded as a Ciuatemalan “irredenta.” 

Central American Union. —On July i, 1823, the first Central 
American union was formed, comprising the five old Spani.sh 
province.s, now (iuatemala, Honduras, El Salvador, Nicaragua 
and (.'osta Rica, the only boundaries between the provinces anti 
between Central America and the outside, being those of the 
old Spani.sh administration; Belize had been occupied by British 
traders engaged in the hardwood lumber trade since the T7th 
century, and the eastern coast of Nicaragua was practically a 
British protectorate, under the name of “the Mosquito kingdom.” 
By the Clayton-Bulwer treaty of 1S50 between the Unit<'d States 
and Great Britain, Belize was recognized as a Briti.sh imssession 
and became British Honduras, while the protectorate of the Mos- 
(|uito coast was surrendered by Great Britain and the territory 
eventually reverted to Nicaragua. The boundary between C'o^ta 
Rica and Colombia was then, and continued to be. in question. 
The Mexican boundary and that of British Honduras, w'hilc some¬ 
what vague in actual location, owing to the undeveloped condition 
of the country, were firmly established along parallels of latitude 
or degrees of longitude. 

The lirst Central American union, as formed in .1823. w'as 
dominated by the conservative elements of Guatemala, including 
the clergy and Spanish administrators, and this domination proved 
irksome to the elements which, distant from Giiatt'mala. had a 
more liberal idea of the independence and its potential possibilities 
for themselves. The first opposition to this union broke out in 
Honduras, where the Federalist, or Liberal, parly had grown power¬ 
ful and had evolved strong leaders. Since that date, the political 
parlies of all the Central American countries have sprung from 
the.se two parent stems, and continue the use of the names Con¬ 
servative and Liberal. Thus, even to-day, it may be safely said 
that the Conserv’alives of any one of the countries are closer to 
the Con.serv’alives of the other countries than they arc to the 
Liberals of their own country, the same being true of the Liberals 
ITie complicated politics of Central .America, with its wars and 
revolutions, are understandable only if that fact is rememljered 
and counted upon. 

The bitter struggle w'hich began in the 1820’s came to a head 
the following decade in a rivalry betw-ecn the great Liberal ex¬ 
ponent of union, Francisco MorazAn, of Honduras, and the spectac¬ 
ular Conservative champion of secession, Rafael Carrera, of 
Guatemala. 

As dictator of the Federation of Central America (1832-1842), 
Morazan resorted to force to maintain the union after 1838, when 
Honduras, Nicaragua and Costa Rica seceded, but when Carrera 
rose to power in Guatemala and withdrew' that state in 183c) and 
1S40, the union was lost. Morazan tried to reduce Guatemala to 
Submission, but was defeated by Carrera, and lorced into exile. 

Returning, he attempted once more to revive the union but was 
captured and executed in Honiluras in 1842. Carrera, as dictator 
of Guatemala (1839-1865), restored the power of the Church, 
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suppressed Lilxjralism and union throughout Central America, 
and maintained political control over all live of the theoretically 
sovereign republics. 

The battle for the union was die occasion of the landing in 
Nicaragua in 1856 of the American ftlibustcrer. William Walker 
(q.v.), who joined forces with the Liberals in the struggle for 
the control of Nicaragua and was for a lime the Liberal presi¬ 
dent of that Republic, and was attacked by the Conservative 
forces of all the countries of Central America, ultimately suffer¬ 
ing defeat and death at their hands. 

The efforts to form the Central American union lapsed after 
about i860, until 187O, when Justo Rufino Barrios, the great 
Liberal leader of Guatemala, endeavoured to revive the old federal 
union, under various plans. He was killed in battle in 1885, in 
the course of an invasion of Salvador, .then ruled by the Con- 
serv'utives, in a final effort to impose the union by force. Futile 
efforts at union were made in 1887, 1892, 1895, ^897 and 1898. 

In 1902, a move of considerable significance in Central American 
history took place at Corinto, Nicaragua, when representatives 
of Costa Rica, Nicaragua. Honduras and Salvador drew up a 
treaty creating a tribunal of Central American arbitrators for 
the pacific settlement of international disputes. Four years later, 
a dispute between Guatemala and Salvador reached a point where 
war was avoided only by the intervention of President Roosevelt 
of the United States and President Diaz of Mexico. This was 
followed by a conference on the high seas aboard the U.S. crui.ser 
“Marblehead," one of the shortest and mo.st effective peace con¬ 
ferences on record and known in Central America as the "Peace 
of the mal dc mcr.” As a result there was drawn up in San Jose, 
Costa Rica, on Sept. 15. 1906, a new treaty between Costa Rica, 
Honduras, Salvador and Guatemala, under the provisions of 
which the presidents of the United States and Mexico were agreed 
upon as umpires in any future international disputes between the 
signatory nations. 

Nicaragua was not a party to the San Jose pact, and its presi¬ 
dent, Jose Santos Zelaya, declined to join in it. Therefore, in 
1907, when Zelay.i became involved in a controversy with Hon¬ 
duras over revolutionary activities in the ill-defined borderland 
between the two countries, Nicaragua offered to arbitrate under 
the Corinto plan liefore a commission of Central Americans, while 
Honduras was willing to arbitrate only under the San Jose plan, 
before the presidents of the United States and Mexico. No arbi¬ 
tration was taken, therefore, and the situation grew more .serious, 
involving Salvador and threatening to involve Guatemala. The 
ultimate result was the mediation of the United States and the 
calling of the first Central American conference at Washington, 
which met on Nov. 13, 1907. representatives of all five of the 
republics being present. 

The conference resulted in the signing of a general treaty of 
peace and amity, including a provision that recognition should be 
withheld from revolutionary governments until the country suffer¬ 
ing the revolution had been reorganized by constitutional means. 
It also resulted in the creation of a Central American court of 
justice, located at Cartago, Costa Rica, and composed of one 
judge from each of the five republics. 

The court (later removed to San Jos6) was establi.shed on May 
25, 1908, and functioned .smoothly until Costa Rica and Salvador 
brought before it their claims for alleged damages from the sign¬ 
ing by Nicaragua of the Bryan-Chamorro treaty of 1916, under 
which Nicaragua ceded to the United States in perijetuity the 
right to build an interoceanic canal following the channel of 
the San Juan river, and granted to the United States the right 
to locate naval bases at the Corn islands in the Caribbean, and 
on Fonseca bay on the Pacific, u|K)n which Honduras and Costa 
Rica both fronted. 

Costa Rica contended that its rights to the mouth of the San 
Juan river had not been given due consideration and that the Fon¬ 
seca bay naval base would constitute a threat to her peace and 
sovereignty. 

In the controversy before the Central American court Nicaragua 
held that its treaties and relations with other powers were not 
subject to the scrutiny of the court, and when defeated in this 
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stand, by a vote of four to one. withdrew from the court, and 
shortly thereafter the court cea.sed its functions. 

Again, in 1920. new agitation for the formation of a Cenlr.1l 
American Union developed, this time with Guatemala as its cen¬ 
tre. In that country, President Manuel Estrada Cabrera, dictator 
for 22 years and an opponent of union, wa^ overthrown. 

Under his .succes.sor a pact of union wa.'^ drawn u{), with Guate¬ 
mala, Salvador and Honduras adhering to it, but the immediate 
overthrow of the new Guatemalan (iovernment brought, about col¬ 
lapse t)f the whole {)!an. 

In 1922 a second Washington conference of Central American 
.suiie.s was called, and met in December, .\mong the 14 treaties 
and conventions drawn up was a gener.il treaty of peace and amity 
providing for non-recognition of governments coming to power by 
revolution or coup d’etat. While not signed by the United States, 
that country announced its intention to adhere to the principles 
of the treaty. 

The political developments in Nicaragua following the with¬ 
drawal of the American marines in 1925 (.ver Nicaragim ) were 
ba.sed theoreficall\’ on tin* literal support of Wa.shington of this 
policy, and this in turn has brought forward the criticism that with 
Wa.shington’s effort to eliminate the right of revolution as the 
escape-v'alve of oppressed peo[)les, there should go a correspond¬ 
ing provision, by Washington, of the assurance of fair elections 
at which the majority might express itself, and that W.ishington 
should support the legitimate succession when imperilled. The 
former dictum was accejJled by Henri' L. Stimson, the investi¬ 
gator sent by President Coolidge in 19-7, and an electi(»n guarded 
by U.S. marines was assured for 192S, but the policy of .sui)port- 
ing legitimate governments wa.s declared an impossible develop¬ 
ment of the situation enunciated in the ca.se of Washington’s re- 
fu.sal of aid to Vice President Juan B Sacasa when he was driven 
out of Nicaragua hy the Chamorro revolution in 1925. 

The impact of the econojnic depression w-hich shook the world 
in 1929 brought about revolutions or at least serious disorders dur¬ 
ing the revolutionary years 1930 and 1931. Except in Costa Rica, 
a trend away from democracy was evirlenced by the ri.se of .self- 
perpetuating dictators who effected constitutional changes to 
protect their own personal interest.s. The.se same dictators, how¬ 
ever, consistently furthered i)ublic work.s, especially highway de¬ 
velopment, and education. 

Communications—The geographical situation in Central 
America is such that i)eace between the countries, freedom from 
domestic disturbance within and, probably, the i)os.sihility of a 
federation of the five countries in a union at some future date, 
is more dependent on communications than on politics. It is 
probable that peace will be assured with an adetjuatc .system of 
roads within the countries and that international wars w'ill end with 
the building of railways between countries. 

Two of the countries, Guatemala and Costa Rica, have trans¬ 
continental railway .systems. Practically all the commercial rail¬ 
ways in Central America are 36in. gauge. One country, Honduras, 
has only one general commercial line, the others being owned and 
operated by banana companies on the Caribbean coast. Nicaragua 
has only one railw'ay, paralleling the Pacific coast, from the port 
of Corinto to Le6n, Managua and Granada. Salvador and Guate¬ 
mala have comparatively adequate railway .sy.stems, all—excepting 
the British-owned line from San Salvador to Acajutla in Salvador 
—owned by the International Railways of Central America, a 
United States enterpri.se. 

Since 1930 highway development in Central America has made 
great advances. Salvador has achieved tht; most, with a national 
.sy.stcm w^cll on the way to completion. Guatemala is .second, with 
a fairly general highway plan, partially cxecutc*d. Honduras has 
depended more on highways than have the other countries, and 
has a magnificent and extremely exi)ensive road from the Pacific 
port of Amapala (San Lorenzo on the mainland is the terminus of 
the highway) to Tegucigalpa. 

In the past Nicaragua has suffered more than any of the other 
countrie.s from lack of adequate communications, and excepting 
for the highway from Managua to Matagaljia, ofien during the dry 
season and usually passable in the wet season, has Inm almost uii« 
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dcvflofied. On the Atlantic and Pacific sides, the lack of rock 
for road construction has l>een a serious obstacle, and in the 
mountains the absence of settlements has made the construction 
of roads expensive in proportion to their benefit. The railway to 
the Atlantic coast has lonp; been an unattainable ideal, and ade¬ 
quate highway dc-velopment a serious government problem. Costa 
Kica. with its transcontinental railway system, has been virtually 
without feeder railways or roads, and concentration of the life 
of the country on the plateau has been a necessary result. It has 
I)lanned an adeciuate highway .system, but so far development has 
been slow 

Construction of the Inter American Highway, which will even¬ 
tually link the iH indc*penflent republics of th(“ American mainland, 
has progre.s.secf rafjidly .since iq.io, and the I'an American Highway 
Confederation was al)le to report the following mileage and road 
condition in the latter part of 
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Economic Development. —Eiommiically, Central America is 
still in an era (;f [Kiternalistic [)lantation {troduction, having few 
fa( lories, a small variety of agricultural products, and imi)orting 
a great vat idy of goods in exchange for its stajile products: coffee, 
sugar, hides and bananas, ('osia Rica produces little exce[)ting 
coffee and bananas and a small quantity of gold, importing cattle, 
wheat, rice and beans from Nicaragua and Salvador. Nicaragua 
is a producer of toffee and .sugar, while cattle and foodstuffs are 
also listed in its exjiorl products. Honrluras is a cattle and banana 
country, but produces much of the food and cofp.-e consumed and 
considerable tobacco and .sugar 

Salvador is a producer of coffee, although it also produces and 
exports foodstuffs and certain specialties like balsam and indigo. 
(Jualemala is a jiroducer of toffee, sugar and bananas; cattle are 
fattened on its ranges and slaughtered for the market in Mexico. 
The countries are as a whole, however, producers of but (wo 
crops; coffee and bananas. Coffee is grown under plantation con¬ 
dition:') with many disadvantages to (he working population. The 
coffee of Cetitral America is of an exieptional quality, that of 
Costa Rica being virtually all .sold in London for special blends, 
and that of Guatemala finding its best market in Germany. 

The banana industr\', while highl\' productive, is a foreign- 
owned enterprise, highly organized and not do.sely identified with 
the countries. 

The op[)orlunilies for (he dev'clopment of Central America have 
always seemed tempting, and British and German capital has 
found a ready investment as has, in more recent years, American 
capital, in increasing amounts. The l.ick of abundant lal)our sup¬ 
plies has been a deterrent to Central .America’s economic develop¬ 
ment, but (he proximity of the producing regions to the long 
coastline and the possibilities of machine dewlopmenl of the 
agricultural resources have been templing. Little mining has been 
done on a large scale, owing to the character of the country, 
which has few mineralized sections, and the.se, not of great rich¬ 
ness. The chief im[)or(ance of Central .America as an economic 
unit seems to be derived from its proximity to the Panama canal, 
and from the possibility of the building of another canal through 
Nicaragua, placing the countries close to (he inferest and possible 
economic development of the United Stales, 

Hibtioor.aphy. —H. H. Hancroft. History of Central America (.< 
vob , San Francisco, i88,^-oo) ; C. Beals, Banana Cold (Philadelphia, 
S. Bon.sal, 7 'ite American Mediterranean (New' York, 1912); 
Cor|H)rntiotv ol foreign t>ondholders. Annual Reports (London, 
annual); C. W Donu-ille-Fife, Guatemala and ike states of Central 
Amerini (London, Foreign bondholders protective association. 

Annuid Report (Now \ork. annual); C. L. Jones, Caribbean back- 
j(rounds and prospects (New York, ig.ti); C. L, Jones, Caribbean in¬ 
terests of the Vnited States (Now York, 1916); C. L. Jones, Caribbean 
since iq<x> (Now' York, i9.{6); W, H. Kelchner, Latin American re¬ 
lations u-ii/i the Leai;ue of Nations (Bo.ston, 1930); C. D. Kepner, Jr. 


and J. H. Soothill, The Banana Empire (New York, 1935) ; W. H. 
Koebel, Central America (London, 1917); W. R. Manning, ed.. Diplo¬ 
matic Correspondence of the United States: Inter-American Relations, 
iftjo-j86o, vols. III-IV (New York, 1933-34); P- A. Martin, Latin 
America and the War (Baltimore, 1925); L. Montufar y Rivera 
Maestre, Reseha kisldrica de Centro-America (7 vols., Guatemala, 
1878-1887); L. A. Moreno, Hisloria de la relac.iones inlerestaiuales de 
Centro-America (Madrid, 1928) ; D. (i. Munro, The Five Republics of 
Central America (New York, 1916) ; D. G. Munro, 7 'he United Slates 
and the Caribbean Area (Bo.ston. 1934); D. Perkins. 7 'he Monroe 
Doctrine, i82_^-iS26 (Gambridge, Mass., 1927) ; D. Perkins, The Mon¬ 
roe Doctrine, i820-iS0y (Baltimore. 193,3); J. F. Kippy. Historical 
Evolution of Hispanic America (Now York, 1932); J. F". Rippy, 
Latin America in World I^olitks (3d ed., Now A’ork, 19.)^) '• J- L- 
Rippy, Rivalry of the United States and Great Britain over Latin 
America, iSoS~iS^o (Baltimore, 1929); VV. S. Robertson, hlispanic 
American Relations with the United Stales (New A^ork, 192,3) ; W, S. 
Robertson, History of the Latin American Nations (rev. ed., New 
York, 19,32); A. B. RuhJ, The Central Americans (New A'ork, 1928); 
E. Sejuier, The. States of Central America (New York, 1858); J. L. 
Stephens, Incidents of Travel in Central America (2 vols.. New York, 
1841); CJ. H. Stuart, iMtin America and the United States (rev. ed.. 
Now York, 19,38); M. W. Williams, Anglo-American Isthmian Di¬ 
plomacy, i 8 js-iqi.‘! (Washington, igib); M, W. Williams, Ih’ople 
and I^olitics of Latin America (rev. ed., Now York, 1938). See, also, 
publications of the Pan American Union (WasJjington), Foreign 
Policy A.ssociation (New York), and Department of Overseas Trade 
(London). (L. W. Be,, M. L. M.) 

ETHNOLOGY 

The aboriginal inhabitants of Central America differ in speech, 
in physical type, and in manner of life. Before the .Spani.sh coloni¬ 
zation these contrasts \v(>re much more marked, and from the 
study of linguistic and archaeological evidence it is clear that 
the district comprising southern Mexico and ('cntral America 
never was an isolated and self-contained ethnic unit, (dn the 
contrary, to this focus of highly developed civilizations barbarian 
tribe.s had prcs.sed from both the north and the south Hence to 
ex|)lain the prc.scnt it i.s nece.s.sary to examine the jjast. 

The most ancient jieople as yet revealed by the spade in Middle 
America have lost their very name in the mists of (he jiast, and 
(heir culture is known to-day simplj' ns the “archaic.” It has 
been traced under lava Hows and huge beds of volcanic ;ish from 
the Valley of Mexico to Salvador. These people were not primi¬ 
tive, for (hey understood the arts of weaving and pottery making. 



Natives of Guatemala at a market 


Their cultural status may Ix' compared to that of the present 
Pueblo Indians. How long ;igo they tlourished cannot be said. 
There is also reason to believe that at least one other stream of 
culture existed contcmyjoraneously in Middle America. 

Before the beginning of the Christian era there began an influx 
of population from South /America, represented by archaeological 
remains and by many tribes sjx’aking dialects of the Chibchan 
tongue of Colombia and Ecuador. In the i6th century they occu¬ 
pied practically all of Panama and Costa Rica, eastern Nicaragua, 
and possibly eastern Honduras. These various historic groups 
probably do not represent the spearhead of the thrust northward. 






URBAN AND COUNTRY SCENES IN CENTRAL AMERICA 


1. Air view of Managua, capital of Nicaragua, on the louthern ihore of 

Lake Managua. In the left centre it the main cathedral with It* 
double tower* 

2. A typical street in Tegucigalpa, Hondurai, with the gutter in the centre 

instead of along the side* 

3. Panoramic view of Guatemala City. Guatemala 


4. Overlooking Lake Amatitlan, 17 mi. from Guatemala City 

5. Workmen drying and ripening coffee beam In Costa Rica 

6. Residence on a coffee tinea (plantation) on the outskirts of S 

dor. El Salvador. In the coffee-picking season, the larger tn 
hire as many as 2,000 men 

7. The main cathedral In Panama City 
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The first comers either may have been the Maya and Chorotega 
(ser, beloW), or else some of the small isolated tribes living in 
areas of refuge, such as the Xinca. 

By the beginning of the Christian era two large linguistic 
groups, Maya and Chorotega, had assumed a definitely historic 
pattern. Owing to their use of writing and the calendar, definite 
dates can be apjilicd to their archaeological remains thencefor¬ 
ward. The Chorotega then livTd in western Honduras and pos¬ 
sibly parts of Guatemala. From this region they were displaced 
by the Maya, who forced them to move to the north and south. 
At the time of the Spanish conquest they had settled in southern 
Mexico and also on the south coasts of Costa Rica, Nicaragua and 
Honduras. The first great Maya cities arose on the plains of 
northern Guatemala, to-day an almost uninhabited jungle. Here 
they erected a host of well-built edifices of stone and concrete. 
About the beginning of the 6th century a.d. construction'ceased, 
and it has generally been assumed that the Maya immediately 
abandoned these cities. Recent archaeological studies, however, 
indicate that they continued to occupy some at least of the older 
towns. At any rate, it is known, from ancient writings, that the 
Maya had discovered and partly colonized Yucatan as early as 
the 4th century. They now proceeded to populate it and also the 
highlands of southern Mexico and Guatemala. By the nth cen¬ 
tury both in Yucatan and Guatemala the Maya had established a 
series of powerful principalities and again were housed in well- 
built cities of stone. In Yucatan there.* aro.se a league of three 
Iirincely hou.ses, the Itza, Xiu, and Cocom, who dominated the 
peninsula in unity for 200 years. In a.d. uor, a civil war broke 
out, the Itza capital was sacked with the aid of Toltec mercen¬ 
aries, and the Itza were forced to withdraw to the jungles of Gua¬ 
temala. where they maintained their ancient civilization against all 
attacks until the end of the 17th century. In 'S'ucatan the Cocom 
iamily became the overlords of the peninsula, but th(*y were 
overthrown in turn by a coalition of petty princes organized by 
the Xiu in [45S. When the Spaniards reached Yucatan it w'as 
badly disorganized politically as it had been ravaged for over 300 
years by intermittent warfare. 

In Guatemala by the 12th century there had also arisen a series 
of W('ll-organized kingdoms and principalities, of which those of 
the Quiche {q.v.), Cakthiquel, and Zutuhii were the most note¬ 
worthy. Here again was enacted a series of bitter wars which ter- 
mi/iated only with the Spanish conquest. 

According to their traditions the Toltec settled in central Mexico 
in A.D. 752, and there developed a kingdom which lasted until 
1070. By all accounts, it is clear that the Toltec and Maya 
princes of both Yucatan and Guatemala were friendly, and that 
intermarriages took place occasionally. Indeed it has f)een sug- 
ges'ed that the Toltec were a Maya tribe who wandered to Mexico 
and there borrowed the Nahua tongue of their neighbours. Upon 
the downfall of their empire part of the Toltec went to Yucatan 
as mercenaries. Others pushed southward and settled in Guate¬ 
mala, Honduras, Salvador and Nicaragua, where they were en¬ 
countered by the Spaniards. 

The Aztec, the last comers in the Valley of Mexico, founded 
their capital in 1325 and rapidly rose in military power. Like the 
'Toltec they spoke Nahuatl, a tongue related to Indian languages 
of the United States, such as the Ute. Although they overran 
Central America with semi-military trading expeditions, they made 
no permanent settlements except two small colonies in Salvador 
and I'anama. Two other tribes, the Subtiaba of Nicaragua and 
the 'Tlappanec of Guerrero, both small and obscure peoples, .show 
linguistic connection with the United States. Their tongues have 
recently been connected with the Coahuiltecan languages of 
northern Mexico and 'Texas as well as with the Hokan of Cali¬ 
fornia. Other small tribes exist in Central America but their 
linguistic relationship remains doubtful. These include the 
Xicaque, Lenca and Paya of Honduras and the Xinca of Guate¬ 
mala. It has been suggested that they are related to each other 
and to the Mixe-Zoque tongues of southern Mexico. 

Finally, oh the north coast of Honduras and adjacent portions 
of British Honduras there live Carib Indians. They came origi¬ 
nally from St. Vincent where they caused the English much 
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trouble. In 1796 they were deported at a cost of nearly $5,000,00a 
Many of them show a strong infusion of negro blood. 


Indians of Central America 


Stock and dialect 

j Location 

Number 

Nahiia 



Alaguilac 

< iiialemala 


Tipil 

Guatemala. Salvador 


Nicarao, Nahuallaco, 1 )esiigua- 



(lero. 

Nicaragua 


Bagaces . 

Costa Rica 


Sigua. 

I’anama 


Coahuilterllokan 



Subtiaba ... 

Nicaragua 


Maribichieoa. 

N icaragiia 


rerhaps Mixf-Zoque 



Paya. 

Honduras 

1 -SOO 

Xieatjue. 

Hoiuiuras 


1 -cnca. 

Honduras. Salvador 

2 ^ ,000 

Xinca . 

(iuatcmala 

10.000 

(' It or otcj^a 



Cholufeca. 

Honduras 


IVIanguc. 

Nicaragua 


()rotina. 

Costa Rica 


Moya 



1 .acundon. 

Mexico, Ciuatcmala 

500 

Mam. 

Mexico, (iuatcmala 

11 ?; ,000 

('huj. 

Mexico, (iuatcmala 

1 ^.ooo 

Jacaltec. 

Mexico, (iuatcmala 

j(i.CX 50 

Molozintloc. 

Mc.vico, (Iuatcmala 

3,000 

Jxil. 

(iuatcmala 

l 2,000 

Aguacatcc. 

(iuatcmala 

4.000 

Chorti. 

(iuatcmala, Honduras 

30,000 

Quiche*. 

(iuatcmala 

.’7S,ooo 

(akchiciuel 

< iuatcmala 

131.000 

Zutuhii. 

(iuatcmala 

i .j ,000 

Uspantcc. 

(iuatcmala 

3,000 

Kekchi. 

(Iuatcmala 

So,000 

Pokonclii .... 

(iuatcmala 

20,000 

Pokoman 

(iuatcmala 

50,000 

Perhaps Cliilx lian 



l,is)i(|Uo .... 

Salva'lor 

t .3,000 

( aeaopera 

Salvador 

c .5,000 

Matagalpa. 

Nicaragua 


Ulva. 

Nicaragua 


jMosquilO. 

Nicaragua 


Sumo. 

Nicaragua 


('itiheha 



kam.i. 

,\i( .-iragua 


Guntuso (Corobici),Gurlav, Voto, 



1 Suerro. 

■Northern Costa Rica 

300 

1 Cab^ccra. 

Costa Rica 


Hril)ri. 

Costa Rita 


d6naba. 

Costa Rica, I’anama 


Boruca. 

Costa Ric a, I'anama 


Doras* |uc. 

Panama 


i ('luavmi. 

Panama 

5.000 

i Guiia 

Panama 

,'5,000 

! Carili ... 

britisli Honduras i 



The conditions under which individual Indian triln-s live 
to-day in Central America depends on their inherited culture, their 
environment, and their culture-contacts with Europeans. In 
Guatemala throughout the highlands the Indian has been forced 
to support the European i)opulation through a .system of jn'onage 
little better than slavery. However, he has maintained his racial 
purity, his language, his distinctive and beautiful costumes, and 
beneath a veneer of Christianity, much of his ancient religion. In 
this region, the European domination has meant for the Indian the 
introduction of new food plants such as coffee, the substitution of 
taskmasters of his own race by foreigners, and the suppression of 
certain liberties .such as intertribal warfare and religious ritual. 
Their lot is not enviable, but probably they are as well off mate¬ 
rially, excepting the ancient nobility, as before the Conquest. In 
Honduras, Salvador (except the west) and Nicaragua, most of 
the Indian population ha.s fused with European blood to form the 
ladifw class, which makes up the bulk of the population. Aspiring 
to a European scale of living, these people often retain many 
traits of their Indian ancestors, and through poverty are forced to 
exist in the same manner as the Indians themselves. There is 
little social discrimination against the ladino, so, as he usually 
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owns little or no property, he often resorts to violent political 
rut ion as a short [ ut to wealth. Indeed it is said (hat the present 
poliiiial flivision^ in Nicaragua are based on the pre-Columbian 
hostility oi the Mangue and Ni<arao tribes. 

Along the At!anti( coast of Central America from central Hon¬ 
duras to the .south-east there exist scattered Indian tribes who 
maintain a serni-independeru e They live chiefly by hunting and 



1 Bribri 

2 Cakchiqucl 

3 Chorotega 

4 Guatuso 

5 Guaymi 
€ Kekchi 

7 LacANOON 

8 Lenca 

9 Mam 

10 Mosquito 

11 Paya 

12 PiPIL 

13 POKOMAN 

14 Quiche 

15 Rama 

16 San Blas 

17 XINCA 

18 ZUTUGIL 



CHAKT SHOWINC. TMC. DISIRIBUTION OF THC CHItl INDIAN TRIBES OF 
CENTRAL AMERICA 


lishiitg All ol them are agrit ulluralisis, but in general their food- 
plants [loint towards South Arnmha rather than North America, 
EiiropiMn disiMses, alcohol, and a jungle environment are leading 
them towards «‘xtimtion. The San Idas, who have excluded 
Europeans from their territory, are the largest and most vigorous 
ol these hunting tribes. 

All of the Central American Indians have come uniler the in- 
nuetue of Christianity. ICven some of (he v,alder tribes call ihem- 
seKcs Christians. In general the Indian has not been hostile to 
the new religion, but has seen no reason for abandoning his own 
The result lias bei'U a curious blend, finding expression in exotic 
culls siK h as the famous Hlaik (’hrist of I'isi]uipulas. In Central 
America, as long ago in Kiiroix.', the church has had to extend its 
mantle over ji.igaiiism which it could not extirpate 

Urni.TooKAi'iiN' I). Ci. Ilrinlon, ed,, The Maya ChronicJr<; (T’hila- 
tlelpliia. i.H.S.’); abo .[nthih of the Cukchiqutls ( I’hiladelphia, JS.K5) ; 
Brasseiir de Moiirlioiirg, cfl , Popol Vuft (iSoi); E. (i, Sqiiier. Motiw 
on Crniral Amfrira (i8s.s); Walter Lehmann, ZcnlruPAmrriku 
(i</-o); Cvriis 'I'lmmas and J. R. Swariton, “Indian I.angiiage.s of 
Me\ico and Central Aineriia.’’ Rul. 1. 4.J. Bureau of American Eth¬ 
nology (1011) ; \V. M. (lalil). On tin Jmliin tribes and /<;;;g;ei,[;c\ of 
Costa’Rira. Proe. Am. Philos. Soc. vol .\iv. (Philadelphia, iH?*:) ; Kirl 
Sapper. Mittelamerikanischr Rtisrn aus Stndirn aus den Jahren iSSS 
bis luoo ( |{raunselnveig, iqo:), “Der gegenwiirlige Stand der ethno- 
gniphi.scheri Kenntnis von Mitlelanierika,’' in Arihiv. fur Anthropolo- 
^ir. N.F. ltd. iii. (Braun.sehweig, u^oj) (S. K. L.) 

ARCHAEOLOGY 

The arehae<ilogy of Mexico and C'enlral America cannot be 
discusst’d in terms of modern geograjdiy. The southern half of 
Mexico, with (luatemala, British Ilomluras, the north of the 
re])iiblie of Honduras (at least) and Salvador, constitute an 
ar< haeologii al (omplex which can only he e.xamincd as a whole. 
FurthtT south, the ancient culture of Nicaragua is still ver-y 
obscure, although it was evidently subjected to inHuences from the 
north. These intUiences extended into certain regions of Costa 
Rica, and even of Pan.ama. although, in the two last-named 
Republics, they were clearly of late introduction, and the indige¬ 
nous culture displays increasing affinities with that of the Southern 


I Continent. The region as a whole is characterised by great lin- 
i guistic diversity, but certain main groups may be distinguished 
which appear to coincide fairly accurately with the archaeological 
areas. Details may be obtained from the linguistic surveys 
published by Thomas. Swanton and Lehmann. 

The Antilles, ethnologically and culturally belong to South 
America, and their archaeology is treated in connection with that 
of (he Southern Continent. 

The Ancient Maya.—The earliest manifestation of a superior 
form of culture in the area is associated with the Maya. The term 
is linguistic, and includes a large number of tribes speaking differ¬ 
ent dialects spread over a wide area. I'he culture, in its earliest 
known pha.ses, attained a high level and is characterised by great 
proficiency in architecture, stone-carving, pottery and the textile 
arts, in spite of a complete ignorance of iron, of the principle of 
the wheel (either for pottery or traction), and of the true arch. 
A .siK'cial feature of this semi-civilization was an elaborate 
“hieroglyphic” script, and a very complicated calendar. The 
greater part of the recorded inscriptions consist of elaborate 
calcndrical computations, which can now he read, and many of 
the monuments can he placed in their chronological sequence. 
The correlation of Maya dating with European chronology, how¬ 
ever, is still somewhat ob.scure, though the most likely theories 
differ by less than three lenluries (see Chronology and 
Cale.ndar ). 

Early History.—The earliest phase of Maya culture, to judge 
from recorded dat(‘s, occupicfl a very definite area, roughly in the 
shape of an inverted triangle, the base of wliich extends almost 
horizontally from th(‘ ruined site of ralen(]ue, in the Mexican 
stale of Chiapas, to the Atlantic, with its ajiex resting on the site 
of ('opan, in the Republic of Honduras. The earliest dates so far 
recorded have be(‘n found at Tikal and Uaxactun towards (he 
north-eastern corner of the area. The continuity of dates at 
various settlements indiintes that (he region was in continuous 
(xcupation for over four tenturies. This jieriod is known as the 
Early Maya Enifiire. I'owards the close of the period, thert; is 
evidence of an extension northwards, resulting in an abrupt descT- 
lion of (he ancient sites, and a Jransfenmec of tlu' jiojmlation to 
Yucatan. The latest dales at the important Old Em|)ire sites are 



Mayan monument discovered in the junole of quirigua. Guate¬ 
mala 


covered by a very short span of years. I'he cause, or combination 
of causes, which led to this migration, arc still obscure. 

The Maya occupation of Yucatan is generally known as the 
“New Empire,” and is distinguished by a modification of the dat¬ 
ing system, and certain architectural and artistic peculiarities, 
best expressed in the important settlements of Chich6n Itza and 
Uxmal. A further development occurred later, owing to Toltec 
influences emanating Iroin the Valley of Mexico (see below). For 
this period there exist certain semi-historical documents, the 
chronicles of the Tutul-Xiu tribe (known as the Books of Chilian 
Balam^, which w'ere reduced to writing in post-conquest times and 
the invaluable account of Bishop Landa (1566) (see Bibli« 
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ography). Though the main body of the early Maya migrated 
north, it is clear that a branch travelled west, because monuments, 
bearing dates later than any of those within the early Maya area, 
have l^en discovered at Sacchana in the direction of Oaxaca. In 
fact the Maya calendar, and much of Maya culture, appears to 
have been adopted by the Zapotec tribes of Oaxaca, and to have 
spread thence to the Valley of Mexico, though in attenuated form. 
Here it was developed by the Toltec, the first wave of a stream 
of immigrants from the north (all speaking dialects of a common 
language, known as Nahuatl) of which the final WMve was repre¬ 
sented by the Aztec. The ultimate rise to power of the /\ztec 
resulted in the emigration of large bodies of Toltec from Mexico, 
and the spread of Toltec influence among the Totonac peoples of 
Vera Cruz, and the later Maya of Yucatan. An interesting prob¬ 
lem is provided by the Huaxtec people, inhabiting the Panuco 
Valley, north of the Totonac, and separated by them from the 
main body of Maya to whom they belong linguistically. Stone 
sculpture has been found in this area, but no trace of a script. 
Their pottery bears a close resemblance to the pre-Toltcc remains 
of the Mexican Valley, and to certain, apparently, very early pot¬ 
tery discovered in the Maya Area. They represent apparently, a 
very early branch of the Maya stock, isolated by the intrusion of 
immigrant tribes before the great development of Maya culture. 
Further results of the successive incursions of Nahuatl-speaking 
tribes from the north are indicated in subsequent paragraphs. 

Mexican immigration into Yucatan heralded the disruption of 
the later Maya Empire. For two centuries the country was con¬ 
trolled by a “triple alliance” between the settlements of Chichen 
Itza, Uxmal and Mayapan. Dissen.sion aro.se and the rulers of 
Mayapan employed Toltec mercenaries to coerce their allies. The 
Toltec received Chichen Itza as the reward of their aid, and 
erected there some of the most imposing buildings in their own tra¬ 
ditional style. Subsequent history is concerned with the inter¬ 
necine feuds of the various clans, and internal strife, complicated 
by pestilence, had seriously reduced the level of Maya culture by 
the time that the arrival of the Spaniard.s extinguished it for ever. 

Architecture. —The stone-built settlements consi.st for the 
most part of a complex arrangement of pyramidal mounds, often 
crowned by temples, and other buildings, usually arranged round 
open court.s, in which were erected monolithic stelae and altars. 
The pyramids are of the “stepped” variety, faced with cut stone 
blocks, and usually furnished with a stairway on one or more 
sides. These American mounds, though superficially re.sembling 
certain of the pyramids of Egypt, performed a different function. 
The Egyptian pyramid was fundamentally a tomb; the American 
pyramid was a substructure for a temple or an altar. Such erec¬ 
tions, as a settlement grew in importance, were often enlarged by 
the addition of another “skin” of masonry. Stone tools alone were 
available for quarrying and carving, and the remains so far dis¬ 
covered represent a remarkable achievement on the part of a 
primitive people. The Maya mason was ignorant of the true arch. 
Buildings were roofed by means of a series of over-stepping 
courses, which approached one another until they could be united 
by a series of single slabs. Above this was added a thick layer of 
solid ma.sonry, and in many cases a lofty “roof-comb,” the weight 
of which kept the false arch firm. But the system entailed great 
thickness of walls (to withstand the outward thrust of the false 
arch), and provided for interior chambers only of very restricted 
width. But the deep entablatures and lofty roof-combs provided 
a wonderful space for exterior ornamentation, and of this the 
Maya builder took full advantage. At some sites ornamentation 
in stucco was applied (notably at Palenque), but in the Later 
Empire, when the desire for decoration lost all re.straint, the stone 
blocks were carved .so that the whole facade of a building became 
a kind of architectural mosaic^ Doorways were usually bridged 
with wooden lintels, the decay of which has led to the collapse of 
many of the heavy entablatures. The pillar, as such, was prac¬ 
tically non-existent in Old Empire times; broken sections of the 
wall served the purpose. But as, in later times, buildings became 
lighter and more commodious, Toltec influence introduced serpent- 
forms and caryatids (notably at Chichen Itza). In the erection 
of buildings relatively small blocks of stone were employed, the 
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bonding of corners was not practised, and mortar was not used. 
The rapid growth of tropical vegetation, thrusting its roots be¬ 
tween unmortarcci blocks, is mainly responsible for the collajisc 
of Maya structures. In one site alone, the newly-explored site 
of Lubaantun in British Honduras, has meg.ilithic building been 
found. Here a hill-terrace, concealed by later masonry, was 
revealed by excavation, constructed of huge blocks some of 
which measure 5X4X2 feet. But the stelae and altars lound at 
most of the important sites are mcgalithic; huge blocks of stone, 
covered with intricate carving, the largest of whii h (at Quirigua) 
measures some 25 ft. above ground. I'hese stelae were erei ted to 
mark the pa.ssing of a /cafun (a period of, roughly, .^0 years). At 
the site last mentioned they were replaced for a (eriain period 
by the monolithic figures of grotesque monsters. Tlie quarrying, 
transport, and sculpturing of such huge blocks constitute a re¬ 
markable achievement on the part of artisans working by stone- 
age methods. ( 5 tr Holmes in the Bibliography ) 'J'he Maya 
“cities” were not cities in the ordinary sense. They cannot have 
been citadels, because the. most elementary rules of defence are 
neglected. They were probalily observatories and ceremonial cen¬ 
tres, inhabited by the priests and chiefs, whither the population 
at large repaired to j^erform their religious ceremonies at slated 
times. 

Religion.—^Thc early Maya religion can only be guessed from 
the accounts given of the beliefs of the later Maya (overlaid by 
Mexican influence), recorded by Landa and Cogolludo; such 
echoes as arc provided by Mexican ritual; the tribal traditions 
of the Q)uiche }K?ople of western Guatemala (contained in the 
Popol Vii//, reduced to writing in [lost-contjucst times, but ob¬ 
viously Toltec in origin); and the Maya sculptures and three 
surviving Maya manuscripts. (For details see (he Biivi.I(K';kai*hy.) 
The great creator-god of the Maya was Kukulcan {kukui^ the 
quetzal-bird; faw~-snakc), whose name was literally translated 
by the Toltec and Aztec as Quetzalcoatl. It ajijiears in the Quich6 
legends as Gucumatz. His emblem was a feathered serpent, and, 
in later times, a man with bird and serpent attributes. He was 
“the feathered snake that goes in (he whalers,” (he riiiple, born of 
wind and water, representing breath and movement and therefore 
life. Another high god was Itzamna, a sky-god, corresponding to 
the Greek Zeus. He is represented by the Hurakan of the Quiche 
legend, and exactly paralleled by the Aztec Tezcatlipoca. But 
more important in popular ritual was the rain-god Chac, who.se 
portrait with pendulous nose is the most frequent in Maya art. 
The no.se was borrowed from the rudimentary trunk of the tapir 
which was believed to be closely associated with lightning. Highly 
important also was the death-god, whose portrait as a skull or 
skeleton is almost as frequent in the sculptures. The sun-god and 
maizc-god appear to have played less important parts, though the 
former had considerable significance in connection with the 
calendar. Many other deities of le.sscr importance are mentioned 
by the early chroniclers, as presiding over cerlain arts and occu¬ 
pations (see especially the account of (he seasonal festivals 
given by Landa). On the whole, Maya religion was a worship of 
the powers of nature, plus a mysterious creator- and culture-god, 
who.se worship was of rather an esoteric nature. In the life of the 
ordinary individual the rain-god was probably of jirimary impor¬ 
tance, because economic life was based on the maize-plant. Of 
ritual in the early times practically nothing is known, but all 
evidence seems to indicate that human sacrifice was not prac¬ 
tised. On the other hand blood-offerings were made on the part 
of individual worshippers by piercing the ears or tongue. Human 
.sacrifice seems to have been introduced into Yucatan from 
Mexico, and was certainly prevalent there at the lime of the 
Spanish conquest, though it was not practised on the same scale 
as among the Aztec. Burial customs arc obscure, because the 
climate, both humid and tropical, is not favourable to the preserva¬ 
tion of human remains. Both inhumation and cremation were 
practised by the Maya of Yucatan at the Conquest, but crema¬ 
tion seems to have been restricted to certain ruling families who 
had immigrated from Mexico in Toltec times and later. Certainly 
there is no evidence which would associate cremation with the 
Early Maya. 
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Social Life.—The social life of the Early Maya can only be 
guessed. Stone-huilt settlements of such size, bearing evidence of 
long occupation, could only have been erected and developed by 
a large, settled population, held under strong control. The evi¬ 
dence of the monuments implies that this control, in early times, 
was religious. Presumably many of the figures in Maya sculpture 
repre,sent chiefs, but in every case the priestly aspect of chief- 
tainshij) is accentuated. Their equipment is of a highly ceremonial 
nature, even to their stone-bladed spears and axes. In the Later 
Pirnpire, the reliefs carved under Toltec influence show real 
fighting-weapons, barbed throwing sp(‘nrs and hooked s[)ear- 
throwers 'I'he Si)aniards found I he inhabitants of Yucatan 
e<iuipi)ed with bows, which do not appear on the monuments. 
In brief, the (‘vidence seems to inriicate that the early Maya were 
a peaceable peo{)le, ruled by priest-kings. Mexican immigration 
into V'ucalan accentualetl the secular side of rulcrship, especially 
in connedion with leadershi[) in war. Later still, the bow was 
introduced, again from Mexico, and this wt'apon, at the time of 
the Conquest, was particularly associated with the upper classes, 
who were of immigrant fNahuall), stock. The introduction of 
the bow into Mexico and the Maya region marks a definite phase 
in the cultural development of Central Amc‘rica. As regards the 
daily life of the late Maya at the lime of the Conquest, details 
ciin be found in the works of Cogolludo and Lancia and in the 
Popol Vuh. They are epitomized in Joyce f.vee Bibliography), 
But the pr:i(ti(c‘ of artificial deformation practised by the Maya 
from the earliest times needs especial mention. A receding fore¬ 
head was a canon of beauty, and the desired effect was produced 
by fastening a board ai ross the head of the infant in its cradle. 
Henc(‘ the rather displeasing fto European eyes) physiognomy 
.shown in the monuments 'I'he tiling and inlay of the front 
teeth (with turciuoise or obsidian) was also practi.sed, and inlaid 
teeth are not infrecjuent in Early Maya burials. 

Economic Life.—The basis of the economic life of the M;iya 
W'as the cultivation of the maize-phint, of which many varieties 
were found in America at the time of the Discovery. The wild 
parent■i)lant has only rc'cenlly been identified as the ‘beosinte” 
(Etuhlacm tnrxicnna), indigenous to the uplands of Mexico and 
(iualemala. But the wide gap which separates the two suggests 
a long period of intensive cultivation, which would relate the 
beginnings of Americtm culture to a period far anterior to the 
earlic'st dated Maya monument, and has a distinct bearing on the 
question of the indigenous nature of Maya culture. But though 
rnai/e was (he staple, other food-plants w'cre cultivated, such as 
cacao and beans. Hunting and (rai)ping occupied much of the 
time of the male population, and bee-kc‘eping was an important 
industry. Fishing, where rivers and lagoons provided (he oppor¬ 
tunity, provided a further food-supply, and various food-animals, 
such as turkeys and geese, w'ere kept in domesticity. The early 
monumt'iits, which rejiresent in the main only ceremonial scenes, 
shed little light on the daily life of the early Empire, but there is 
no reason to suppose that it differed in essentials from that of 
their desceiulants in ^'ucatan as described by Lancia and Cogol¬ 
ludo. 

Arts and Crafts. —Judged by the highest .standards, the Maya 
were eminent as wood-carvers, stone-workers, potters and weavers. 
'I'heir achievements are the more remarkable because they were 
ignorant of any "useful” metal, of the potter’s wheel, and of any 
but the' most primitive form of loom. Examples of early Maya 
wood-carving are excessively rare, owing to climatic conditions, 
but the few specimens preserved (mostly from the early site at 
Tikal) show an extraordinary delicacy in relief-treatment. In the 
handling of stone, especially the monolithic stelae, the Maya 
mason showed an almost contemptuous mastery of his material. 
The mere (|uarrying of such huge blocks, by means of stone tools, 
is a remarkable feat, apart from subsequent transport and carv¬ 
ing, The earliest dated stel.ie exhibit a "wood” technique; 
quadrangular ]nllars with a human figure in relief practically 
enclosed in the block. Later sculptures show the figure emerging 
from the block and approximating to the "round.” The earliest 
sculptures show' a highly-.sophisticated art. conventionalized and 
overlaid with s>'mbolical details. It is probable that during the 


long years which went to the development of Maya culture, 
wfioden monuments were erected which have not .survived the 
climate. In low-relief carving the Maya excelled, and the examples 
from such sites as Palenquc and Menche surpass, in point of per¬ 
spective, the reliefs of Egypt or Mesopotamia. Sculpture in the 
round, on a life-.size scale, is rare, except at Palenque, but many 
of the lesser carvings in basalts and jadeites exhibit the same 
purity of line and aloof dignity 
as the reliefs. Maya sculptural 
art is essentially static, and, ow¬ 
ing to its religious basis, often 
overlaid with symbolical detail; 
but many of the sculptures ex¬ 
press movement, although this 
feature was lost in the more 
highly conventionalized sculp¬ 
tures of the New Empire. 

The Early Maya were masters 
in the art not only of stone¬ 
cutting and polishing, but of stone-flaking. The implements of 
chert, chalcedony and obsidian, fashioned both by primary and 
secondary flaking. Van hardly be surpassed throughout the world. 
The art of pottery-making was highly developed under the 
Early Maya regime. The wheel was unknown, but the various 
processes of modelling, coiling and even moulding were prac¬ 
tised from early times. Ornamentation was provided by means of 
painting in slip, by incision in (he damp clay, by engraving after 
sun-drying or firing, or by means of stamp.s. Forms were ex¬ 
tremely varied. Tripod bowls and vertical-sided beakers are 
e.specially characteristic, but vases in animal form were not un¬ 
common. Apart from the coarse domestic utensils, Maya pottery 
shows good quality in paste and firing, and certain of the poly¬ 
chrome varieties are excellent, exarnjiles of sli[)-painting. At 
jiresent, investigation has not proceeded far enough to enable 
Maya pottery to be classified, save very roughly, in any sort of 
chronological sequence. An intensive study of Maya ceramics 
from (his point of view would undoubtedly produce results of 
the highe.st importance. There is strong indication that certain 
di.stricts wdthin (he Maya area were centres of pottery manu¬ 
facture, whence the products of the local industry were distrib¬ 
uted far and wide by exchange and trade. Further investigation 
in this direction provides a very promising field of inquiry. 
Pottery figurines, often in the form of ocarinas, are common, 
and it is recorded that idols on a comparatively large scale were 
made by (he late Maya in this material. ( 5 ec Joyce in Bibliog¬ 
raphy.) 

No specimens of textile art belonging to the Maya Period have 
.survived the climate. But the monuments provide ample evi¬ 
dence that the weaver’s art had reached a high degree of pro¬ 
ficiency. Many of the figures are .shown with garments orna¬ 
mented with inwoven patterns and furnished with embroidered 
borders and tasselled fringes. All of these exhibit a perfection 
of technique which, like the stone-carving, implies a long period 
of development. 

It is a little uncertain whether the Maya of the early period 
were acquainted with metal in any form. The late Maya cer¬ 
tainly knew gold, worked it both by hammering and by the 
dre-perdue process, and also useii copper to a limited extent, 
principally for ornaments. But only a single object in gold has 
been discovered at an early Maya site and this may well be rela¬ 
tively late in date. 

MEXICAN PEOPLES 

The Nahuatl-speaking Peoples. —In this section the centre 
of interest is the Valley of Mexico, where Mexico City (Tenoch- 
titlan) was, at the time of the Conquest, the seat of Aztec power. 
Excavation, principally at Azcapotzalco, has demonstrated that 
the earliest remains show close affinity with those of the Huaxtec 
region, of the Tarascan area (in Guadalajara), and with certain 
archaic pottery found in the Maya district. Superimposed are 
objects which can be related with the Toltec, which exhibit a 
close relation to Maya art of the finer period. Above these are 
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the inferior relics of the Aztec regime. So far these results sug¬ 
gest that a common culture, based on agricultural life (with maize 
as the staple plant), extended throughout. The development of 
Maya culture in the south had very far-reaching effects upon 
the Mexican Valley, th(‘ Zapotec tribes of Oaxaca acting as inter¬ 
mediaries. The successive waves of Nahuatl-speaking tribes, im¬ 
migrants from the north (fundamentally hunters) adopted this 
culture when they became sedentary ancl developed it, though in 
rather degraded form, according to their own p.sychology. In 
brief, the history of the Nahuatl, summarized from legends col¬ 
lected by the early chroniclers (such as Sahagun and Ixtlilxochitl) 
supplemented by native pictographical manuscripts, appears to be 
as set out in the accompanying chronological table. This table, 
taken from Joyce’s Mexican Archaeology, is exijlained in detail 
in that work. The first wave pf immigrants appears to have 
been constituted by the people known to history as Toltec, who, 
establishing themselves at the “city” of Tulan, gradually ex¬ 
tended their i>ower over the Valley of Mexico, and absorbed, to 
the best of their ability, those elements of early Maya culture 
which had percolated to that region. Three centuries of develop¬ 
ment followed, during which arts and crafts were brought to a 
high pitch of perfection. So that, when eventually the Toltec 
“empire” collapsed under further pressure of hunting tribes from 
the north, the name of the Toltec survived in tradition as the 
great exponents of culture. The generic name given to these 


later immigrants is “Chichimec.” Like the Toltec, they were 
speakers of the Nahuatl tongue, and the name survived in Aztec 
times as applied to the rude hunting-tribes on the northern 
borders, who still lived under the primitive, conditions which 
characterized the earliest Nahuatl immigrants. The terminology 
is confusing, because in the widest sense the term Chichimec is 
equivalent to Nahuatl; in the narrower sense it applies to that 
branch of Nahuatl w'ho settled at Tenayocan, under the “Chichi¬ 
mec” chief Xolotl, at the time of the Toltec'downfall, and who 
appear to have exercised a loose suzerainty over the remaining 
Toltec, whose legitimate ruler had moved to Colhuacan. The 
population of this settlement were termed “Acolhua,” but the 
term was later expanded to include all those “Chichimec” who 
adopted settled life. 

The “Chichimec” (using the word in the narrower sense) in 
course of time transferred their seat of power to Tezcoco. The 
next wave of immigration, the Tepanec, settled at Azcapotzalco 
and later at Tlacopan. The final wave, the Aztec, after some 
years spent in subordination to the earlier immigrants, finally 
established themselves on the islands of Tenochtitlin and Tlalte- 
lolco in the Lake of Mexico, and eventually became rulers, not 
only of the Valley, but suzerains of countries far to the south. 
(For details sec Bibliography, Joyce.) 

The break-up of the Toltec “empire” led to a whole-sale emi¬ 
gration of Toltec clans, which had far-reaching effects on the 












134 CENTRAL AMERICA cmexican peoples 


populations to the south and east, resulting in the introduction of 
Toltec art into Yucatan and Salvador. Further pressure sent 
Nahuatl influence further afield, with the result that, at the time 
of the Conquest, tribes six?aking Nahuatl were found in Nica¬ 
ragua (Riva.s) and even in I’anama (Chiriqui Lagoon). It seems 
certain that the Nahuatl were responsible for the introduction of 
the bow into the areas previously dominated by Maya culture, 
and this weapxjn no doubt facilitated their progress as conquerors. 
There is ikj trace of the bow among the early Maya, but refer- 
ence.s (kc ur in the tribal legends of the Quiche (Popol Vuh) and 
Kak( hiquel (Afttuils of Xahila) in the region of Lake Atitlin in 
Cuatemala; and the bow was the weapxm of the immigrant 
aristocracy in Yucatan at the time of the Conquest. Further, 
the Aztec hi.storical manuscripts show, in pjictographic form, the 
immigrant Aztec, skin-clad and armed with the bow, overcoming 
the valley-dwellers clothed in cotton garments but armed only 
with the macqiiauitl, a wooden club edged with obsidian. 

Settled on their islands in the Lake of Mexico, for a century 
the Aztec played an unimportant jtart in the politics of the 
Mexican Valley. But under their fourth historical ruler, Itzcoatl, 
in th»! early part of the 15th century, owing to intertribal con¬ 
flicts, they rose to prominence. A league was formed between 
Tenochlitlan (including TIalteloIco), the Acolhua settlement of 
Tezcoco, and the Tei)anec settlement at Tlacopan, and this con¬ 
federation endured until the C'onquest. The Aztec reserved for 
themselves the direction of the military p)olicy of the confedera¬ 
tion, and thereby became the p)aramount power, owing to the in- 
limate connection of war with religion. Tezcoco, however, was, 
to the end, regarded as the seat of learning and culture, the 
Mexic.an “Athen.s.” One settlement alone held its independence, 
the "city” of Tlaxcala, where Toltec tradition* still survived. 
I'hoiigh the league maintained continual hostilities against the 
Tlaxcularis, no very serious effort appears to have been made to 
(onquer them, owing to the ceremonial nature of Mexican war¬ 
fare as explaint'fl below. The long-enduring hostility felt by the 
'I'laxcalans for the Aztec led them to oily themselves with the 
Spaniards to whom they gave invaluable a.ssistance. 

The final step in the consolidation of the. Aztec "Empire” was 
the imoriKjralion of the island of TIalteloIco, which had previ¬ 
ously been ruled by its own chiefs, with that of Tenochtitlan. 
This occurred in 1473, w-hen Axayacatl attaclj;ed TIalteloIco, 
killeil the ruler Moctuiuix and incorporated the smaller island 
with Tenochtitlan. Axayacatl, by means of various expeditions, 
extended Aztec influence far beyond the confines of the Valley, 
and his policy of expiansion was continued by his successors. 
Such expeditions were not conquests in the normal scn.se of the 
word, owing to the Mexican attitude towards war; but they re¬ 
sulted eventually in a complex system of trade and tribute, extend¬ 
ing from the Panuco River to Central Guatemala, The "tribute- 
lists" of the Mexican ms. known as the Codex Mendoza (preserved 
in the Bodleian Library at Oxford) shows the enormous extent of 
territory from which Mexico City drew "tribute” at the time 
of the Conquest. 

Architecture.—Mexican architecture followed the same 
lines as that of the Maya, but, in Toltec times led to a develop¬ 
ment of the pyramid fonn of substructure to huge dimensions. 
The site of San Juan TeotihuacAn, not far from Mexico City, in¬ 
cludes in an enormous complex of mounds, two of the largest of 
the American pyramids. Aztec tradition associated this site with 
the name of the Toltec, and recent excavation has revealed sculp¬ 
tured ornament in pure Toltec style. To the west of Mexico, is 
the well-known low pyramid of Xochicalco, with sculptured 
decoration of the Toltec period: and in Oaxaca is the large site 
of Monte Alban, recently excavated, and showing, as regards 
its plan, a close similarity with that of TeotihuacAn. Near to the 
last is the puzzling site of Mitla. The mosaic-sculpture ornament 
of Mitla is unique in Central America and bears little relation, 
from the- artistic .standpoint, to either Maya or Toltec. It is 
clearly based on textile designs, and resembles very closely the 
mural decoration of the Northern Peruvian coast, and the painted 
designs on certain |wttery of the Pueblo area of Arizona and New 
Mexico. This feature, taken into consideration with the fact that 


the Mitla buildings were obviously flat-roofed, by means of beams, 
renders them rather exceptional. It is more than probable that a 
properly-conducted exploration of the Zapotec sites of Oaxaca 
would shed much light on the development of early American 
culture. 

Of Aztec buildings, little trace has remained. The two great 
pyramids of Tenochtitlan and TIalteloIco, each supj^orting two 
shrines, were utterly destroyed by the Conquistadores, but con¬ 
temporary accounts suggest that they were built on the Toltec 
model, i.e., stepped pyramids, with a stairway on the west. As 
regards the shrines, native manuscripts suggest that they were 
small and flat-roofed, with an embattled pediment, or roof-comb, 
and built probably of wood. One sole survivor of Aztec religious 
architecture remains, in ruined form, at Tepoztlan and has been 
described by Seler. The same author has recorded buildings be¬ 
longing to (he Aztec period in the Huaxtec and Totonac settle¬ 
ments of Papantla and Cempoala. Both here, and in Mexico 
City, stucco was freely used as a coating to masonry, and the 
facing of the Totonac buildings was so perfect that the spies sent 
in advance by Cortes, reported that they were faced with silver 
plates. 

As regards secular buildings, the reports of the Conquistadores 
provide the only source of information. The houses of the upper 
class were built on terraces and constructed of stone. The build¬ 
ings usually enclosed a court, where the girls of the household 
could walk under the supervision of duennas; and the roofs of 
the more important buildings were flat and batilemented. In fact 
there is little trace of the Maya false arch in Aztec buildings. 

Less pretentious dwellings were constructed of sunbaked bricks 
{adobe), while the poorest class lived in flimsy structures of reeds 
and mud, roofed with straw of leaves of maguey. 

A remarkable architectural achievement on the part of the 
Aztec was the series of causeways which connected the island 
with the mainland. In building them, a double pali.sade was first 
erected and the space between filled with earth and rubble and 
faced with stones. The great dam. which led from Iztapalapa to 
Atzacualco (built by Montecuzoma I. on the advice of Neza- 
hualcoyotl of Tezcoco), was ten miles long, perforated by sluices 
and was erected in an attempt to control the inundation.s to which 
Tenochtitlan was subject. Another work of great economic im¬ 
portance was a double stone aqueduct, which brought water to 
the city from Chapultcpcc. 

Religion and Burial.—Mexican religion, at the time of the 
Conquest, was of a highly composite nature; this feature is 
founded on the history of the people in their role as immigrant 
conquerors, and is apparent even in Toltec times, although little 
detail has survived concerning this early people. The Toltec, like 
all the Nahuatl tribes in their migratory days, were led by chiefs 
who were also priests. In the case of the Toltec, after they 
settled in the Valley of Mexico, the priestly side of "kingship" 
became accentuated, and the gods who presided over the seden¬ 
tary arts and crafts (which were of necessity borrowed from the 
people of the valley), became of greater importance. So Quetzal- 
coatl, the god of Arts and Crafts, of the Calendar, and of general 
culture, was adopted by the Toltec as their own particular di¬ 
vinity. The word Quetzalcoatl, as explained above, is a literal 
translation of the name of the great Maya god, Kukulcan, who 
bore the same attributes of combined bird and snake. Of almost 
equal importance was the god Tlaloc, the god of rain, the counter¬ 
part of the Maya Chac. The Nahuatl nomads, when they took to 
settled life based on agriculture, were forced to borrow the gods 
of the sedentary population upon whom they imposed themselves, 
and these gods, or at least the most important of them, were 
almost certainly derived from the Maya.» The original tribal 
gods of the Nahuatl people were hunting- and war-gods, con¬ 
nected with the stars rather than with the sun, and they could 
hardly be expected to know anything about agriculture or the 
arts based on settled life. All evidence seems to show that the 
Toltec, being the first-comers were more influenced by such 
elements of Maya religion as had permeated to Mexico than the 
subsequent immigrants. The latter, especially the Aztec, while 
accepting the local deities of agriculture and craftsmanship, main- 
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tained the worship of their tribal god, whom they often invested 
with qualities and powers borrowed from the adopted deities. A 
case in point is the Aztec tribal god, Uitzilopochtli, at first a 
stellar- war- and hunting-god; later associated with the sun, and 
finally imposed as the most important deity in ritual upon all the 
tributaries within the Aztec “Empire.” The growth of sun-wor¬ 
ship is interesting. Certainly the early Maya worshipped a sun- 
god. and there are indications that he was associated with war. 
but there is little evidence that either the sun-god or war were of 
great importance in religious or secular life. But, under the 
Aztec regime, war, intimately connected with sun-worship, be¬ 
came a religious duty, because the belief had arisen that the sun 
needed the blood of human hearts as nourishment, and war was 
necessary in order to procure prisoners for sacrifice. The cere¬ 
monial nature of war is a most important feature of Aztec “civ¬ 
ilization.” The object of war was the capture of prisoners, not 
the killing of enemies, and warriors obtained promotion in accord¬ 
ance with the number of prisoners which they took. A state of 
jieace within the sphere of Aztec influence would have been a re¬ 
ligious calamity; the Aztec therefore held their dependencies very 
lightly and were not in the least averse to revolt, but rather wel¬ 
comed it. The introduction and development of human sacrifice 
(which was not practised by the early Maya) into the Mexican 
valley, is. according to tradition, responsible for the breakup of 
the Toltcc “Empire” and the migration of Toltec clans eastwards 
and southwards. In Aztec times the practice was the normal ac¬ 
companiment of nearly all religious festivals, and had attained 
such proportions that, according to the native mss. no less 
than 20.000 human victims were slaughtered on the occa.sion of 
the dedication of the great pyramid in Tenochtitlan in the reign 
of Auitzotl. In Mexican sacrifice, the essential feature was the 
offering of the heart, but variations of the normal ritual pre¬ 
vailed in ceremonies held in honour of specific deities, many of 
which had been adopted from surrounding tribes. For instance, the 
victims offered to the firc-god were thrown into a huge fire before 
the heart was extracted; the female victims offered to the fer¬ 
tility goddesses were decapitated (a rite representing, symboli¬ 
cally, the reaping of the maize-cob); the prisoners offered to Xipe 
(the god of young vegetation) were flayed, and their captors wore 
the skins for the duration of the festival. The casting off of the 
dead skins, which was performed ceremonially, was a magico- 
rcligious act, and was supposed to assist in the resurrection of 
the food-crop. Mexican religion, though often revolting in its 
expression, was based on the idea that the powers of nature 
needed continual regeneration which could only be afforded by 
human aid in the form of personal sacrifice. Death on (he sacri¬ 
ficial stone was the same as death in war; the normal death of a 
fighting-man; and each was the avenue to the Paradise of the 
Sun. Mo.st of the victims were identified with the god to whom 
they were sacrificed, but the principal in.stance is the youth who 
was offered up at the feast of Toxcatl held in honour of the High- 
god Tezcatlipoca. Tezcatlipoca was the “Jupiter” of the Nahuatl 
pantheon, worshipped by all in common, a creator- and sky-god. 
The chosen victim was not only his representative, but the vehicle 
which enabled the god-spirit to associate with mankind, and so 
ensure the prosperity of the community. But it was essential 
that the god-spirit should not be weakened by the decay which is 
the heritage of mortals, consequently the human vehicle, after 
living in divine state for a year, was sacrificed, and the spirit 
transferred to another predestined victim in the prime of youth. 

Ceremonial cannibalism was an occasional feature of sacrifice, 
certain individuals being privileged to partiike of the Iwdy of the 
victim. But the act was purely ritual, and, in fact, an act of com¬ 
munion, for which many parallels can be found in other parts of 
the world. 

To Quctzalcoatl no human sacrifices were made, and, as it is 
clear that this god was originally adopted from the early Maya, 
further support is given to the theory that human offerings were 
introduced into Mexico by the Nahuatl immigrants. 

The composite nature of Aztec religion is equally expressed in 
the method of disposing of the dead. Both cremation and in¬ 
humation were practised, but the two methods bore a definite 
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relation both to the method of death of the individual, and to 
the worship of certain gods. The fate of the soul varied accord¬ 
ingly. Men killed in battle or by sacrifice reached the Paradise 
of the Sun; women dying in child-birth had a paradise of their 
own, because their death was considered a warrior-death. Persons 
who were drowned, or who perished of dropsical affections were 
accommodated in a separate paradise belonging to the pre-Aztec 
fertility- and rain-god Tlaloc. People dying normally had only 
the dim underworld of the death-god, Mictlantecuhtli, as their 
future abode. Cremation was the fate of all except those who 
were destined for Tlaloc's paradise. This fact affords a clear 
indication that inhumation was the early form of funerary rite, 
and that cremation was introduced by the Nahuatl immigrants. 
Much has been recorded on the subject of Mexican religion, the 
gods, their respective ritual and feast, their attributes and tribal 
affinities. For details see Bibliography under Sahagun, Seler 
and Joyce. 

In their contest with the Spaniards the Mexicans were, in a 
sense, betrayed by their own religion. There was an ancient 
legend that the great culture-god, Quctzalcoatl, after instructing 
the people in the useful arts, departed eastward over the sea, 
promising to return in a year of a certain date, .\ccording to 
tradition, Quctzalcoatl was white-skinned and bearded and the 
arrival of the Spaniards, in the appropriate year, led Montecu- 
zoma II., who had been trained as a priest, to adopt a fatally 
hesitating policy towards them. Again, the fact that the Aztec 
fought, not to kill, but to capture, on more than one occasion saved 
the small force of Cortes from annihilation. 

Economic Life.—As in the case of (he Maya, (he economic 
life of (he Mexicans was ba.sed fundamentally on maize-cultiva¬ 
tion. Since (he Aztec, in (he earlier fx^riod of their settled life, 
occupied only a verj’’ restricted land-area, cultivation was inten- 
.sive, and the practice of manuring the fields, rare among primitive 
peoples, had been systematically developed. Even the waters of 
the lake were pressed into service, and many food-plants were 
grown on floating rafts loaded with soil. The lake and its mar.shcs 
provided abundance of fish and wild-fowl, and on the mainland, 
deer, rabbits and various game-birds afforded a plentiful supply 
of flesh-food. Two plants of great economic imjmrtnncc need 
mention. First the cacao, from which the drink known as choco- 
latl (whence our “chocolate”) was prepared. Second the nidf^uey 
or Mexican aloe (af;ave amrriraua), the various uses of which arc 
best de.scribed in the words of one of the conquerors. “This tree 
is of the greatest utility. From it is made wine, vinegar, honey, 
a syrup-like grape-juice. They employ it (i.r., the fibre) in the 
manufacture of garments for men and women, for foot gear, 
ropes, the tics used in building houses, the roofing of these houses 
(the lcave.s), for sewing needles (the spines), for dressings for 
wounds and other purpo.ses.” From the .sap an intoxicating drink 
was prepared, known as octli (at the prc.scnt day, pulque), indul¬ 
gence in which, however, was controlled by law. Tobacco was 
smoked in tubes. The hunting instinct of the Aztec, after they 
became a settled people, found a free vent in trade, and one of 
the most important sections of the community was the guild of 
Pochteca, or travelling merchants. These grew to be a privileged 
class, worshipping special gods, and practising private ceremonies. 
Their extended wanderings helptxl to spread Aztec influence far 
into Guatemala and other districts to the south and cast, and, 
apart from their position as traders, they played the part of mili¬ 
tary spies. The death of one of these merchants, at (he hands of 
a foreign tribe, was never left unavenged in (he days of the Aztec 
supremacy, but afforded an cxcu.se for a military exp(*di(ion which 
brought further tribute and .sacrificial victims to Tenochtitlan. 
The economic prosp)erity of this city at the lime of the ronque.st 
is amply illustrated in the account of the great mart at Tlaltelolco, 
described by the so-called “Anonymous Conc}ueror,” and the 
tribute lists of the Mendoza Codex. 

Arts and Crafts. —The Nahuatl tribes, after their settlement, 
knew and worked gold, silver and copper. Of these, copjxrr alone 
is useful as a tool, and its use is very limited. In the main, there¬ 
fore, implements were made of stone or of the natural glass known 
as obsidian. Exfxjrt as they were in the flaking of these materials, 
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I heir products do not attain the perfection of the Maya or Zapo- ! 
tec; l»ut their lethnique in the manufacture of implements, masks, 
bowls and so forth, of [)olished stone, obsidian jadeite and crystal, 
is remarkable Such works of art were produced by the lengthy 
process of rubbing and the free use of sand. Hollows were cut by 
means of tubular drill of cane, also armatured with sand, and the 
bnal fHjlish W'a.s given with bamboo. To the Aztec, the Toltec were 
the great masters of stone-cutting, and most, if not all. of the 
late Mexican lapidaries were of Toltec descent. The Aztec them¬ 
selves were warriors and political organizers. Nearly all the in¬ 
dustrial pursuits were in the hamls of close clan-cor])orations, the 
great majority of which claimed Toltec ancestry. The.se industrial 
corjKiralions worshipped sjK?cial gods, and practised ceremonies 
of their own (details in Sahagun and Joyce). Perhaps the most 
s()ectacular examples of the lapidaries’ art arc the mosaics of 
turquoi.se, lignite, shell and pyrites, applied, usually, to a wooden 
foundation, which are amply described in Saville’s monograph 
(srr bibliography). 

Metal-working in Mexico was, in the main, confined to gold, and 
there were two separate “guilds ’ of gold-workers, the beaters and 
the casters, ( asling was done by means of the “cire-iK'rdue” 
method, and the same process was employed, e.spccially by the 
Tolonac. in dealing with copper, which, owing to the prc.scnce of 
a percentage of tin (as an impurity) was, in fact, an accidental 
bronze. Hold-foil, of extreme thinne.ss, was produced by the 
beaters, and lre(|uenlly apjdied to wood-carving. Many works 
of art, known to us by description, have perished in the melting- 
pot being composed of a metal precious in Europc^an economy, 
with the result that Mexican gold-work is extremely rare in 
Museums. Wocjcl was u.sed both for building and in the manu¬ 
facture of various utensils and insiruments, especially gongs 
(ft fM)uaztli), but, owing to the jK'rishable nature of the material, 
sixicimens are .scarce' (.see Savilic, bibliography). The art of the 
potter nourished in Mexico, and though the wheel was unknown, 
certain classes of ware are remarkable for the perfection of their 
ixhape, firing and decoration. For the most part the coiling pro¬ 
cess was employed, but the uscj of moulds was also known. The 
pottery of the Aztec is distinctly inferior from every point of 
view. Toltec ware shows close affinities with the Maya, but 
exhibits in the most characteristic examples a peculiar “doi.sonne’’ 
techniejue, in which a dark .slip, added to the surface of the pol 
has been cut out to form outlines, and slips of other colours, 
principally tur(|Uoise-blue, inlaid l)ctween them. Ware of this 
class is found in the Tolonac area of \'era Cruz, and bears wit¬ 
ness to the clo.se a.s.sociation of the Totonac wdlh Toltec culture, 
but .such examiiles are rare, and as regards the two qualities of 
form and firing, Totonac pottery (of which the mo.st notable series 
is preserved in the liritish Museum), represents the finest achieve¬ 
ment of the Mexican potter. .In colour and burni.sh, however, the 
pottery of Cholula (in the state of I’uebla), and of the Zapotcc, 
are paramount. The two clas.ses of ceramic ware show very close 
similarities, and the colours employed are tho.se of the finest Maya 
|K)tt('ry. I’uebla W'as peopled by clans of Toltec origin and the 
Zajiotec country had been i>ermcatecl by Maya influence. The 
inference is that the population of I’uebla had received, through 
the ZaiHitec, the tradition of Maya colouration. In any case under 
the' late Aztec regime, the potters of Cholula were regarded as the 
masters of the ceramic art, and the table-ware of Montecuzoma 
and the A/lec nobles was provided by this province. 

Hood lottery was manufactured afso by the Huaxtec and Taras- 
cans, the large figurines of the latter people showing conspicuous 
freedom and originality in modelling. 

The textile art was developed to a high degree by means of a 
very sirniile .form of loom. Pat terns of the most intricate type 
were inwoven or embroidered, and one of the most important 
dyes was that jirocluced liy the cochineal insect, which consti- 
tutecl an important item of tribute to Mexico City, Very few 
Mexican textiles have survived, but the native mss. bear witness 
to the ^K-'rft'ciion of technique and brilliancy of colouring. 

The art of feather-mo.saic was extensively practised in Aztec 
limes. Complicated designs were produced by the meticulous 
application of the small feathers of tropical birds to a background 
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of cloth or maguey (aloe) paper. Practically all the surviving 
specimens relate to post-conquest times, when, under the influence 
of missionaries, numbers of sacred pictures were produced in this 
technique. Complicated arrangements of feathers, secured to a 
bamboo framework, were worn by warriors of different ranks 
attached to the back, and military standards were constructed of 
the same materials. Art r.in best be .studied in museums, or by 
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means of well-illustrated books devoted to this subject (see Joyce, 
Bibliography). Toltec art shows a very close correspondence 
with that of the Maya, with a tendency to stylization in angular 
form. The flowing line was not lost, hut the increa.scd convention¬ 
alism often gives to Toltec art a slightly “mechanical” aspect. In 
Aztec limes the angularity is accentuated in the mss., but in sculp¬ 
ture there is a great tendency towards simplification combined 
with a subtle suggestion of ferocity. 

Social Life.—The Nahuatl-.sj^eaking tribes, being nomadic, 
were controlled originally by chiefs who were skilled warriors 
and hunters, .supported by an advisory council of elders Since 
these tribes recognized gods of their own, who were regarded as 
tribal 'leaders, the function of the priest became immensely im¬ 
portant. In many ca.ses (he oflicc of chief and priest was com¬ 
bined and the priestly a.spect of the Toltec rulers is very clearly 
expressed in tradition. The Toltec were more affectecl by the 
eminently i)eaceful sociology of the Maya than their successors, 
and the priestly side of “king-ship” became accentuated. Later, 
successive immigrations of warlike tribes, and the development 
of the ceremonial importance of war, as the means of procuring 
victims for sacrifice, led, in Aztec times, to a reversion to tyfie. 
The Aztec ruler held his position as the supreme war-lord, while 
the religion, complicnied owning to the incorporation of alien 
gods and their respective ritual, fell into the hands of a specialist 
priesthood. When the nomadic Nahuatl descended on the Mex¬ 
ican Valley they were faced with a question which was outside 
their experience. In adopting a settled, agricultural life, they 
were suddenly aware of the value of land. None of their gods 
had any control over land, or its produce. The I'oltec were the 
first in the field; later intruders based their territorial claims on 
intermarriage with women of Toltec stock. The legendary his¬ 
tory. combined with the later Aztec practice, whereby brother 
succeeded brother (under normal circumstances), and, after the 
extinction of the generation, the succession reverted to the eldest 
nephew, suggests that rank-inheritance was transferred through 
the female line. In the latest times, however, this rule was not 
without exceptions, becau.se, owing to the growing importance 
of war as an integral part of religion, it was necessary for the 
candidate for ruler.ship to have passed a certain military rank. 
The fact that the last Montecuzoma had been trained both as a 
priest and a warrior, led him, when while strangers arrived in the 
year of prophecy, to adopt a vacillating policy which resulted in 
the downfall of his “empire.” 

The Aztec show'ed grent political genius in the system which 
they devised for the control of the various peoples from whom 
they extracted “tribute.” They dared not abolish war, because 
war brought the prisoners which their gods demanded as sacri¬ 
fice. So. as a rule, they allowed the subject tribes to maintain 
their own system of government and individual rulers, with the 
fixed intention of making “punitive” raids on the least excuse. 

The inner social system of Mexico under Aztec domination 
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CJironohf^ical Table showing, on the broadest lines, the Time-relation, between the Main CuUuraJ Areas of Central and South Atneru a, 
suggested by archaeological results so jar obtained 
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provides all the features which might be expected from the in¬ 
cursion of immigrants, who acquired land-interests, either by 
right of conquest or by intermarriage with the daughters of local 
chiefs. The conquering chiefs gave land to their principal re¬ 
tainers, and these formed an aristocracy who paid no taxes but 
owed feudal .servdcc to the ruler. Associated with them was a 
military nobility, who held estates at the ruler’s good-will, and 
whose tenants paid royal taxes. Next came a class of landed 
freemen, members of “clans,” known as calpulU. These cdpulli 
distributed the land over which they had rights among their 
members, but any member who, whether by carelessness or by 
change of abode, allowed his plot to go out of cultivation, lost 
his holding. The calpulU paid taxes in common. Below the free-- 
men ranked the tax-paying rent-holders, and, finally the serfs 
who paid taxes only to their feudal lords. Apart from these were 
the members of the official cla.ss and their families, who, ranking 
as warriors and “nobles,” paid no taxes, but contributed their 
personal services, and formed the suite of the ruler. To provide 
for the education both of the artisan and upper cla.sses full pro¬ 
vision W'as made. The exercise of certain pursuits w'as in the 
hands of close corporations (mainly of different tribal stocks); 
but apart from technical specialists, provision was made for the 
“higher education” of children. The institution known as the 
Calmecac provided the education for those who desired to adopt 
a priestly career, and was under the especial protection of the 
god Quetxalcoatl, while the candidates for military service 
entered the Telpochcalli, where, under the aegis of the god 
Tezcatlipoca, they received a military training. Details of the 
Aztec constitution are readily available in the works of Sahagun, 
and the compilation of Joyce (see Bibliography). 

Nicaragua, Costa Rica and Panama. —Archaeological re¬ 
search in these countries is not as yet sufficiently advanced to 
enable a connected picture to be drawn of the economic life of 
the more cultured inhabitants of this area. Intensive excavation, 
on scientific lines, has been carried out in certain areas, but the 
gaps arc wide. In particular so little is known about southern 
Honduras and Nicaragua that the southern limit of Maya cultural 
influence is undefined. Nahuatl colonies existed beyond doubt in 
the Department of Rivas in Nicaragua, in the peninsula of Nicoya 
(Costa Rica), and on the edge of the Chiriqui lagoon (Panama). 
In all of these districts the Nahuatl language was found. In 
Nicoya and Rivas the pottery shows strong Nahuatl affinities. 
And in Rivas religion and ritual were purely Mexican in char¬ 
acter, as is proved by Oviedo’s account. From central Costa 
Rica, southwards and eastwards, the flora, fauna and ethnography 
begin to approximate to those of the Southern Continent. The 
wall-less hut-shelter takes the place of the walled hut; the 
hammock makes its appearance; cassava (manioc) plays a more 
and more predominant role as a food-plant. The tribes inhabiting 
this region have been classified on linguistic lines, and show a 
great diversity of speech (for details see Thomas, Swanton and 


Lehmann, in the Bibliography). The archacoIogic;d area.s cro.s.s 
the political boundaries of the present Republics .so that it is 
impossible to discuss the archaeology of each in detail without 
constant repetition. All available material has been summarized 
in Joyce’s compilation (which includes a full bibliography), and 
Lothrop’s later work (see Bibliography). 

In Nicaragua stone-building {)n the scale practised Ijy the 
Maya and Aztec was unknown, but monolithic sculptures, some 
of considerable size, have been found on the islands in lakes 
Managua and Nicaragua. These are not Nahuatl in style, and 
are believed to have been the work of the Chorotega people, who 
probably occupied a wider area in ancient times than is indicated 
by later linguistic surveys. Archaeological evidence, slight as it 
is, suggests that their original territory was reduced by the 
expansion of the Matagalpa, Sumo and Ulua peoples. They manu¬ 
factured good painted pottery, and it is quite possible that their 
art was a reflection of that of the Maya; but far more explora¬ 
tion is necessary in Honduras before the connection can be 
proved. The Nicarao (or Niquirian) people in Rivas, were 
of comparatively late Nahuatl stock, but the pottery found in the 
area po.ssesses finer qualities than that of the Aztec. Though 
stone-carving on a large scale i.s rare, yet the Nicaraguans and 
Northern Costa Ricans produced smaller exaniph‘s of sculpture, 
in the form of figures, bowls and, cs{)ecially, nictates (tripod 
slabs for grinding maize). In the peninsula of Nicoya, jadeitc was 
worked with great skill, and pendants in the Nicoyan style have 
been found in regions north and south of the district. Probably 
more worked jadeite has been recovered from Nicoyan ceme¬ 
teries than anywhere else in America, yet the source of the 
material is still unknown. The Nicoyans represent a definite lin¬ 
guistic unit to-day, but archaeological evidence proves, that in 
the heart of the peninsula was an enclave of Nahuatl immigrants, 
who manufactured pottery of extremely good technique (both as 
regards paste and coloured decoration) in which the Mexican 
tradition is obvious. 

On the mainland, opposite the Nicoyan peninsula, is a strip of 
territory (in Costa Rica) occupied by the Guetar people whose 
ancient cemeteries have yielded quantities of polychrome pottery, 
which, though inferior in colour to that of Nicoya, and, again, 
inferior in quality of paste to that of the tribes to the south and 
east, nevertheless shows great variety and takes a high rank in 
the scale of primitive ceramics. In southern Co.sta Rica, and 
western Panama, inhabited for the most part by Talarnancan 
tribes, the potter’s art was developed to a degree which has its 
only parallel in Peru. In the quality of technique the so-called 
“biscuit-ware” of the Talamancans is unsurpassed in the history 
of hand-made pottery, and the sense of form exhibited in these 
vases is beyond reproach. In slip-decoration the brilliancy of 
colour is inferior to that of the ware of Cholula or Oaxaca, and, 
especially that of Southern Peru. But the Talamancans were 
masters of the so-called “lost colour” process, whereby elements 
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(»f a (IfsiRn WfTc “rcstTvcfl” l)y wax-painlinf? on a slip of a cer- 
laiti (olour I’pon this a second slip of another colour was added, 
whi( h. in the fiririK was released from the waxed portions. Pottery 
of this class is common in Colombia and Ecuador, and occasional 
in I'erii. while its occurrence in the Isthmian region emphasizes 
the connection of the Talamancan region with the southern con¬ 
tinent. Further evidem e of this connection is provided by the 
gold-work, recovered in large ({uantities from Talamancan ceme¬ 
teries. Pendants in human and animal form have been obtained 
in considerable bulk from this artsi. The raw material was ob¬ 
tained by the laborious process of pi< king out grains of gold from 
river-sands, and the ornaments were partly east (by the cirt'-prrdur 
Ijrocess), and tinished by hammering. The same processes pre¬ 
vailed in (’olombia, and it is not easy to distinguish the products 
of the two regions Hetw<-en the Talamancan district and the 
southern continent lay a densely forested area, peopled by tribes 
of lower culture, but oti the Pacific coast, esj>ecially in the gulf 
of San Miguel, the first Spanish explorers found settlements 
engaged in [>earl-fishery and a coastal trade southwards. From 
a chief named Tumaco they received an itinerary by sea to Peru, 
then undiscovered, and an allusion, in vague terms, to the great 
Inca Empire. (Scr Joyce, Bibliography.) 

Inter-tribal trafiic had attained a high degree of development 
in C'entral .America. I'he jadeite work of Nicoya is found sporadi¬ 
cally in .southern Costa Rica, while the gold-work of the Tala¬ 
mancan area has bei’n discovered, not only in Nicoya, but even at 
(’hiclu'n It/,a in A'ucatan. The I.sthmian region in every respect, 
flora, fauna and ethnography, combines The characteristics of 
both North and South America. Apart from the interchange of 
commercial products by hand-to-hand trade, Mc^xican influence 
from the north introduced the ]>racticc of crcmiation into certain 
restricted areas, where it impinged cm certain technical processes 
(pottery :ind gold-work) characteristic; of the Southc'rn Continent. 

Mibi loORAettv and Mexican: Ttie mo.st important bibliogra- 
phiciil work w Dr. Walter Lehmann’s Methods and results in Mexican 
reseanh, u version, in English, published in Pari.s, in ic;09, of a paper 
originally .lopearing in the Archiv fur Anthropalof^ie, vol. vi., 1907. 
The Mnnuc) d’Archt^ofojiie Amhitainr of H. Heuchat (Paris, 191.’) 
also <ontains a full hibliografihy. Mexican Archaeology by T. A. 
jovee (M04). is a compilation which gives a full account of Mexican 
and Maya culture, ol which the- bibliographies in the w'orks of 
]>ehrnann and fteuchat indit.ilc the- .sources. Special mention may 
be made ol Maucl, 4 .iv’s Hiolovla Centrali-Americana (iRK(j-u)02) ; 
Seler's Gesammelle Ahhandlunyj 0 (icjo.; onward) ; the British Mu.seum 
Guide to the Maudslay Collection of Maya Sculptures (icja^), with 
[carticular refcucnce to the select liibliography a|)pcndc*d thereto; 
Maya and Mexican Art, ley T. A. Joyce (19^7) deals in the main 
with I tie arts and crafts of tlie iicopic's. Some* of (he following works 
are civioled in the bibliograidiies mentioned above, but are repeated 
here lor convenience. For details concerning the life and beliefs of 
the Vucalfc Maya see especially Diego de Lancia, Relacidn de las 
Cosas tic Yuidtan, a Fic:nc fi translation ol which was published by 
Brasseiii clc* Boiubourg in 1.S64. (.'ogollucio, IJistoria de Yucathan, 
Madrid. i<>M.S Similar contemporary works relating to (he .Aztec arc 
Bernal Diaz. History of the Conquest of Neiv Spain, (eel. by A. P. 
Maudslay, Hakluvt Society, series IJ., vols. i.c, j.t, 35, (o and ^jo), the 
account ot ttie ' Anonymous (.\)nc|ueror,” published in F'rench by 
TVrnaiix Tomi»;tns, and in Fnglish liy the Cortez Society (edited by 
M, H. Saville, \c*w York, i<)i7); and those portions ot‘ the mss. of 
Hernadino de Sahagiin whicli have been published, viz., IIi\toire 
Ghtt’-rale des Chosrs de la Souveltr Espagne (edited by D. Jourdanet 
and K. Simeon. I’ari.s, 1.S80), and Seler’s posthumous edition, con¬ 
taining much hitherto unpufdished material (Stuttgart, 1927). Special 
works relating to Maya architecture (bedsides Maud.slay, mentioned 
alnivc) are as follow.s (a star indicates a bibliography):—W. H. 
Holmes, Arehaeological Studies amongst the Ancient Cities of Mexico 
(Field Museum. Chicago, iScy; and 1897) ; H. J. Spinden, .4 Study of 
Maya .'Irt*. Memoirs Peabc'cly Mu.seum vol. vi. (Cambridge, Mass., 
icp.D ; S. K. Lothrop, Tulum* (('arnegie Institution, Washington, 
1024) ; and cc'rlain chapters in Joyce*'s works (see above). As regards 
cither arts ahd crafts, the tlin*e monographs by M. H. Saville. pub¬ 
lished tiy the Museum of the American Indian, New York, are of im¬ 
portance. 7 he Goldsmith's Art in Ancient Mexico* (1920), Turquois 
Mosaic Art in Ancient Afexieo* (1922) and I'he Wood-Carver's Art in 
Ancient Mesico'^ (1035). Niearagua, Costa Rica and Panama; Exten- 
siv(‘ bibliographies, covering (he whole of the literature relating to the 
archaeology of these eountrif*s may be found in the following three , 
works: H. Bi'urhut, Manuel d'Arckt^ohgie Atniricaine (Paris, 1912); ' 
T. A. Joyce, Central A merit an Archaeology (London, iqi6); and S, K. 
Lothrop, Pottery of Costa Riea and Nicaragua (Museum of the Ameri- ' 
can Indian. Js'ew York, 11126). For linguistics .vee C. Thoma.s and J. R. 
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Swanton, Indian languages of Mexico and Central America (Bulletin 
44, Bureau of American Ethnology, Washington, 1911). (T. A. J ) 

CENTRAL AND NORTH AMERICAN LAN¬ 
GUAGES. The population of aboriginal America north of 
Mexico (about 1,150,000), at the time of the discovery of America 
by Columbus, spoke an astonishing number of languages, most of 
w’hich are still spoken, though in many ca.ses by only a bare hand¬ 
ful of individuals. Certain of them, like Sioux and Navaho, arc 
still flourishing languages. 

They consi.st of a number of distinct stocks, which differ 
fundamentally from each other in vocabulary', phonetics and 
grammatical form. Some of the.se stocks, such as Algonkin, 
Simian and Athabaskan, consist of a large number of distinct 
languages; others seem to be limited to a small number of 
languages or dialects or even to a single language. The so-called 
“Powell classification” of languages north of Mexico recognizes 
no less than 55 of these “stocks” {see the revi.sed map of 1915 
issued by the Bureau of American Ethnology), excluding Ara- 
wak, a South American slock originally represented in the West 
Indies and jx'rhaps also on the southwestern coast of Florida. 

The distribution of the.se 55 stocks is uneven; 37 of them are 
cither entirely or largely in territory draining into the Pacific, 
and of these have a coast line on the Pacific. Only 7 linguis¬ 
tic stocks had an Atlantic coast line. Besides the Pacific coast, 
in the lower Mississippi and Gulf coast, languages of ro stocks 
were spoken (apart from Arawak). The most widely distributed 
stocks are; Eskimoan, which includes Eskimo dialects ranging 
from east Greenland w'cst to southern Alaska and East Cape. 
.Siberia, as well as the Aleut of Alaska Peninsula and the Aleutian 
Islands; Algonkian, which embraces a large number of languages 
spoken along the Atlantic coast from eastern (Quebec and Cape 
Breton Island south to the coast of North Carolina, in the in¬ 
terior of Labrador, in the northern part of the drainage of the St. 
Lawrence, in the countiy of the three upper (Jreat I/ikes and the 
upper Mississippi, and w'cst into the plains of the Saskatchewan 
and the upper Missouri; Iroquoian, which consists of language.': 
originally spoken in three disconnected areas—the region of Lakes 
Erie and Ontario and the St, Lawrence, eastern Virginia and 
North Carolina, and the southern Alleghany country (Cherokee); 
Mtiskogian (including Natchez), which occupies the Gulf region 
from the mouth of the Mississippi east into Florida and (ieorgia 
and north into Tcnnes.scc and Kentucky; Siouan, divided into four 
geographically distinct groui)s—an eastern group in \^irginia and 
North and South Carolina, a small southern contingent (Biloxi) 
in southern Mississippi, the main group in the valley of the 
Missouri (eastern Montana and Saskatchewan southeast through 
Arkansas), and a colony of the main group (VV'innebago) in the 
region of Green Bay, Wisconsin; Caddoan, spoken in the southern 
Plains (from Nebraska south into Texas and Louisiana) and in 
an isolated enclave (Arikara) along the Missouri in North and 
South Dakota; Shoshoneatt, which occupies the greater part of the 
Great Ba.sin area and contiguous territory in .southern California 
and the .southwestern Plains (Texas), also, disconnected from this 
vast stretch, three me.sas in the Pueblo region of northern Arizona 
(Hopi); Athabaskan, divided into three geographically distinct 
groups of languages—Northern (the valleys of the Mackenzie 
and Yukon, from just short of Hudson’s Bay west to Cook Inlet, 
Alaska, and from Great Bear Lake and the Mackenzie delta south 
to the headwaters of the Saskatchewan), Pacific (two disconnected 
areas, one in southwestern Oregon and northwestern California, 
the other a little south of this in California ), and Southern (large 
parts of Arizona and New Mexico, with adjoining regions of 
Utah, Texas and Mexico)—besides isolated enclaves in southern 
British Columbia, Washington and northern Oregon; and SaJish- 
an, in southern British Columbia, most of WasWngton, and 
northern Idaho and Montana, with two isolated offshoots, one 
(Bella Coola) to the north on the British Columbia coast, the 
other (Tillamook) to the south in northwestern Oregon. 

The remaining 46 stocks, according to Powell’s classification, 
in alphabetical order, are: Atakapa (Gtllf coast of Louisiana and 
Texas); Beothnk (Newfoundland; extinct); Chimakuan (north¬ 
western Washington); Chimariko (northwe.stern California); 
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Chinook (lower Columbia river, in Washington and Oregon); 
Chitimacha (southern Louisiana); Chumash (southwestern Cali¬ 
fornia) ; Coahuiltecan (lower Rio Grande, in Texas and Mexico); 
Coos (Oregon coast); Costanoan (western California south of San 
Erancisco Bay); Esselen (southwestern California; extinct); 
Ilaida (Queen Charlotte Islands and part of southern Alaska); 
Kalapuya (northwestern Oregon); Karankawa (Texas coast); 
Karok (northwestern California); Keres (certain Rio Grande 
pueblos, New Mexico); Kiowa (southern Plains, in Kansas, Colo¬ 
rado, Oklahoma, and Texas); Kootenay (upper Columbia river, 
in British Columbia and adjoining parts of Idaho and Montana); 
Lutuami, consisting of Klamath and Modoc (southern Oregon and 
northeastern California); Maidu (eastern part of Sacramento 
valley, California); Miwok (central California); Piman or Sono¬ 
ran (southern Arizona and south into Mexico as far as the state 
of Jalisco); Porno (western California north of San Francisco 
Bay); Sahaptin (middle Columbia River valley, in Washington, 
Oregon and Idaho); Salinan (southwestern California); Shastan 
or Shasta-Achomawi (northern California and southern (Oregon); 
Takelma (southwestern Oregon); Tanoan (certain pueblos in 
New Mexico, Arizona, and originally also in Chihuahua, Mexico); 
Timuqua (Florida; extinct); Tlingit (southern Alaska); Ton- 
kawa (Texas); Tsimshian (western British Columbia); Tunica 
(Mississippi River, in Louisiana and Mississippi); Waiilatpuan, 
consisting of Molala and Cayuse (northern Oregon); Wakashan, 
consisting of Kwakiutl and Nootka (coast of British Columbia); 
lT(/.\ 7 /o (western Nevada and eastern California); Wintun (north 
central California); Wiyot (northwestern California); Yakonan 
(Oregon coast); Yana (northern (California); Yokuts (south- 
central California); Yuchi (Savannah river, in Georgia and 
South Carolina); Yuhi (western California); Yuman (lower 
Colorado River valley, in Arizona, southern California and south 
into all or most of lower California); Yurok (northwestern Cali¬ 
fornia); Znhi (pueblo of New Mexico). To these was later 
added, as distinct from Yakonan, iShtslaw (Oregon Coast). 

This complex classification of native languages in North Amer¬ 
ica is very probably only a first approximation to the historic 
truth. There are clearly far-reaching resemblances in both struc¬ 
ture and vocabulary among linguistic stocks classified by Powell 
as genetically distinct. Certain resemblances in vocabulary and 
phonetics are undoubtedly due to borrowing of one language from 
another, but the more deep-lying resemblances, such as can be 
demonstrated, for instance, for Shoshonean, Piman, and Nahuatl 
(Mexico) or for Athabaskan and Tlingit, must be due to a com¬ 
mon origin now greatly obscured by the ojx'rafion of phonetic 
laws, grammatical developments and losses, analogical disturb¬ 
ances, and borrowing of elements from alien sources. 

It is impossible to say at present what is the irreducible number 
of linguistic stocks that should be recognized for America north 
of Mexico, as scientific comparative work on these difticult 
languages is still in its infancy. The following reductions of 
linguistic stocks which have been proposed may be looked upon 
as either probable or very possible: i, Wiyot and Yurok, to which 
may have to be added Algonkian (of which Beothuk may be a 
very divergent member); 2, Iroquoian and Caddoan; 3, Uto- 
Aztekan, consisting of Shoshonean, Piman and Nahuatl; 4, Atha- 
baskan and Tlingit, with Ilaida as a more distant relative; 5, 
Mosan, consisting of Salish, Chimakuan and Wakashan; 6, Ata- 
kapa, Tunica and Chitimacha; 7, Coahuiltecan, Tonkawa and 
Karankawa; 8, Kiowa and Tanoan; 9, Takelma, Kalapuya and 
Coos-Siuslaw-Yakonan; 10, Sahaptin, Waiilatpmn and Ltituami; 
11, a large group known as Hokan, consisting of Karok, Chima- 
riko, Shastan, Yana, Porno, Washo, Esselen, Yuman, Salinan, 
Chumash, and in Mexico, Seri and Chontal; 12, Penutian, con¬ 
sisting of Miwok-Costanoan, Yokuts, Maidu and Wintun. 

A more far-reaching scheme than Powell’s, suggestive but not 
demonstrable in all its features at the present time, is Sapir’s, 

These linguistic classifications, shown in the next column, do 
not correspond at all closely to the racial or sub-racial lines 
that have been drawn for North America, nor to the culture 
areas into which the trilies have been grouped by ethnographers. 
Thus, the Athabaskan stock counts among its tribes repres- 


Proposed Classipcation of American Indian Languages North of Mexico 
{and Certain Languages of Mexico and Central Atncrica) 


I. Eskimo-Aleut 
II. Algonkin-Wakushan 


I. Algonkin-Ritwan 
(x) Algonkin 
(’) Beothuk ( ?) 
(3) Ritwan 

(a) Wiyot 

(b) Yurok 


2. Kootenay 

3. Mosan (Wakashan-Salish) 

(j) Waka.shan (Kwakiutl- 
Nootka) 

(2) Chimakuan 

(3) Salish 


HI. Naden*' 

1. Haida C'ontinental Nadene 

(1) Tlingit 

(2) Athabaskan 

IV. Penutian 


1. Californian Penutian 

(1) Miwok-('oslanoan 

(2) Yokuts 

(3) Maidu 

(4) Wintun 

2. Oregon Penutian 

(1) Takelma 

(2) Coast Oregon Penutian 

(a) Coos 

(b) Siuslaw 

(c) Yakonan 

(3) Kalapuya 


3. Chinook 

4. Tsimshian 

5. Plateau Penutian 

(1) Sahai>tin 

(2) Waiilatpuan (Molala- 
Catu.se) 

(3) Lutuami (Klamath- 
Modoc) 

(). Mexican Penutian 
(t) Mixe-Zor|iie 
(2) Huave 


V. Hokan-Siouan 


I. Hokan-Coahuillecan 

A. Hokan 

(1) Northern Hokan 

(Karok 

(a)-! Chimariko 
I Shasta Achoma 
(h) Yana 
tc) Porno 

(2) Washo 

(3) Esselen-Yuman 
(a) F.ssclen 
(h) Yuman 

(4) Salinan-Seri 

(a) Salinan 

(b) Chumash 

(c) Seri 

(5) Tequistlatecan 
(Chontal) 

B. Suhtiaba-Tlappanec 

C. Coahuiltecan 

(1) Tonkawa 


(2) Coahuilteco 

(a) C'oahuiltero 
pro|H‘r 

(b) Cotoname 

(c) Comecrudo 

el (3) Karankawa 

2. Yuki 

3. Keres 

4. Tunican 

(1) Tunica-Atakapa 

(2) Chitimacha 

5. Iroquois-Caddoan 

(x) Iroquoian 
(2) Caddoan 

6 . Eastern group 

(1) Siouan-Yuchi 
(a) Siouan 
(h) Yuchi 

(2) Nat(hez- 

Muskogian 

(a) Natchez 

(b) Muskogian 
(( ) Timurua ( ?) 


I. Uto-Aztekan 

(1) Nahuatl 

(2) Piman 

(3) Shoshonean 


VI. Aztec-Tanoan 

2. Tanoan-Kiowa 

(1) Tanoan 

(2) Kiowa 

3. Zuhi ( ?) 


entatives of four of the major culture areas of the continent; 
Plateau-Mackenzie area, southern outlier of West Coast area, 
Plains area and Southwestern area. 

The aboriginal languages of North America differ from each 
other in both phonetic and morphological • resfx'cts. Some are 
polysynthetic (or “holophrastic”) in structure, such as Algon¬ 
kian, Yana, Kwakiutl-Nootka, or Eskimo. Others, like 'rakelma 
and Yokuts, are of an inlleclivc cast and may be compared, for 
structural outlines, to Latin or Greek; still others, like Coos, 
while inflective, have been reduced to the relatively analytic 
status of such a language as English; agglutinative languages of 
modemte complexity, comparable to Turkish, are common, say 
Shoshonean or Sahaptin, 

The term “polysynlhetic” indicates that the language is far 
more than ordinarily synthetic in form, that the word embodies 
many more or less concrete notions that would in most languages 
be indicated by the grouping of independent words in the sentence. 
The Yana word ydbanaumawildjigummaha'nigi “let us, each one 
(of us), move indeed to the west across (the creek)!” i.s “ixily- 
synthctic” in structure. It consists of elements of three tyixys— 
a nuclear element or “stem,” yd- “several people move”; formal 
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flemcnfs lA mode i-ha-, hortaloryj and fMTson (-«i^ “we"); and 
flcrru'nls of a modifying sort which cannot occur indei>cndently 
l)U! which neverlhcless express ideas that would ordinarily be 
rendered by indejKmdent words (-fxinaurna- “everybody,” -ivil- 
“across,” -dji- “(o the west,’’ -giimmu- “indeed”). Such construc¬ 
tions are not umornmon in native America but arc by no means 
universal. 

I’honetically these languages differ enormously. Some, like 
J’awnee (Caddoan slock), have a simple consonantal structure, 
others make all manner of fine consonantal discriminations and 
possess many strange types of con.sonants, such as voiceless l- 
sounds, “glottalized” consonants, and velar A’-sounds, that are 
infr(a|uent elsewhere. Kutchin, an Athabaskan language of Ala.ska, 
posse.s.ses no less than 55 consonantal “phonemes,” distinct con¬ 
sonantal element.s of the total phonetic pattern. A considerable 
number of the native languages of North America are pitch 
language's, i.c., they use pilch difference.s in otherwise similar 
syllables to make lexical or grammatical distinctions. Such lan¬ 
guage's are Ilingit, Athabaskan (certain dialects of this group have 
lost [)ifth as an inhe-rently necessary element of language), 
'I'akelma, Sliasta-Aehornawi, "S'uman, Tanoan. Navaho may serve 
as an e'xample of such a leileh language. Every syllable in its words 
is elelmilely high or low iti pitch, or, less freejuently, has a falling 
or rising tone. Thus, means “his nostril” if the two syllables 
have a high tone', “his fae c” if they have a low tone, and “at his 
waist, ce'Mlre” if ther first syllable is low and the second high; 
yazid means “you jHiur it (sandy muss) down” if the first .sylla¬ 
ble is low and the second high, but “1 have poured it down” if 
both are low. 

'I'he six major linguistic groups of Sapir’s scheme may he 
(haraclerizc'd as follows; 

I . The Eskimo-Alrut languages arc “()oly.synthetic” and in¬ 
flective*; use sut'lixes only, never [irefixes, reduplication, inner 
stern moelilicalion, or compounding of inelt'iK'ndent stems; have a 
great c'laboration of the formal aspect of verb structure, partic¬ 
ularly as regarels menle anel i)erson; and make a fundamental 
elistinetion between the transitive and intransitive verb, to which 
corresponds the nominal case elistinetion of agcnfivc-genitive and 
abseilutive (or objective). 

II. The Ali!,onkin-\Vakiishaii languages, too, are “jxtlysynthetic” 
anel, esiH-cially as regard.s Algonki.in, inllective; make use of 
sulhxe's, to a much less exte'Ut, particularly in Algemkian and 
Rilwaii, of prefixes; have important inner stem modifications, in- 
clueliiig reeluplicatiein; have a weak development of case; and 
illustrate le) a rnarke'el de'gree the preicess eef building up noun 
anel ve'rb themes by siilhxing to steins local, instrumental, adver¬ 
bial, and eeineretely verbalizing elements. 

III. 'Ihe Aadi'fu’ languages, probably the me>.s( .s{x*cialized of 
all, are- tone languages and, while pre.senting a superficially “poly- 
synthetic” asjX'ct, are built up, fundamentally, of monosyllabic 
elements of im'vailingly nominal .significance which have fixed 
order with reference to each other and combine into morpholog¬ 
ically loo.st' “words”; emphasize voice and “a.spect” rather than 
tense; make a fundamental distinction betw-een active and static 
verb fprms; make abundant use of post^wsitions after both nouns 
and verb forms; and compound nominal stems freely. The radical 
element of these languages is probably always nominal in force 
and the verb is ty})ically a derivative of a nominal base, which 
need not be found as such. 

IV. 'I'he Penutiun languages are far less cumbersome in struc¬ 
ture than the preceding three but are more tightly knit, present¬ 
ing many analogies to the Indo-European languages; make u.se of 
suffixes of formal, rather than concrete, .significance; show many 
typt's of inner stem change; and possess true nominal cases, for 
the' most part. Chinook seems to have developed a secondary 
“polysynthelic” form on the basis of a broken dowm form of 
Penutian; while Tsimshian and Maidu have probably been con¬ 
siderably nntfuenced by contact with Mo.san and with Sho.shoncan 
and Hokan res|iectivcly. 

V. The HokdfhSiouan languages are prevailingly agglutinative; 
tend to use prefixes rather than suffixes for the more formal 
elements, particularly the pronominal elements of the verb; dis- 
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tinguish active and static verbs;-and make free u.se of compound¬ 
ing of stems and of nominal incorporation, 
j VT. The Aztec-Tanoan languages are moderately “polysyn- 
j thetic”; suffix many elements of formal significance; make a sharp 
formal distinction between noun and verb; make free use of 
reduplication, compounding of stems and nominal incorporation; 
and possess many postpositions. Pronominal elements, in some 
cases nouns, have different forms for subject and object but the 
subject is not differentiated, as in types 1 . and IV., for intransitive 
and tran.sitive constructions. (E. Sa.) 

Bibliography.—J. W. Powell, “Indian Linguistic Families of 
America north of Mexico,” Bureau of Ethnology, 7th Annual Report, 
pp. 1-1.42 (Washington, i8i;i); Franz Boas, ‘TIandbook of American 
Indian Languages,” Bureau of American Ethnology, liidl. 40 (pt. i, 
1911; pt. 2, 1922); P. Rivet, “Langucs de IWmerique du Nord,” 
pp. 607-628 of A. Meillet et M. Cohen, "Les Lanfiucs du Monde 
(Paris, 1924). 

Mexican and Central American Languages. —The classi¬ 
fication of the native languages of Middle America is not in 
quite so advanced a stage as is that of the many languages 
spoken north of Mexico. The languages are. some of them, 
spoken by large populations, numbering millions, as in the 
ca.se of Nahuatl (or Mexican) and the Maya of Yucatan; others 
are confined to very small groups, like the Subliaba-TIappanec 
of Nicaragua and Guerrero, or are extinct, as is VVaicuri in Lower 
California. Nahuatl, Maya (with Quiche, Kekchi, and Cakchicjuel, 
which belong to the Mayan stock), and Zapolcc were great culture 
languages which had develoiied ideographic methods of writing. 

The languages of Midiilc America may be conveniently grouped 
into three main sets: A., .southern outliers of stocks located 
chiefly north of Mexico; B., stocks six)ken only in Mexico and 
Central America, so far as is known at present; C., northern 
outliers of South American stocks. It is quite probable that rela¬ 
tionships will eventually be discovered between some of the 
languages of group B and languages lying furllier north. 

To group A belong three distinct slocks: Vto-Aztekan, with two 
subdivisions, Sonoran (or Piman), spoken in a large number of 
dialects in northern Mexico, and Nahuatl (or Aztek), spoken 
in central Mexico and in a number of isolated southern enclaves 
—the Pacific coast of Oaxaca (Pochutla), three disconnected 
areas in Salvador and Guatemala (Pipil), two arenas in Nicaragua 
and one in Co.sta Rica (Nicarao), and the Chiriqui region of 
Costa Rica (Sigua), of which dialects Nicarao and Sigua are 
now extinct—with CuitUitcco of Michoacan as a doubtful mem¬ 
ber of the stock; Hokatt-Coahuiltecan, represented by Ilokan 
proper, which includes Seri (coast of Sonora), Yurnan (in 
Lower California), and Tequistlateco or Chontal (coast of 
Oaxaca), by Coalmiltecan (Pakawan), of the lower Rio Grande, 
and by Subtiaba-Tlappaticc, which is spoken in two small areas 
in Guerrero, one in Salvador, and one in Nicaragua; and Athaba^- 
kan (Apache tribes of Chihuahua and Coahuila). 

The Middle American languages proper (group B) may, with 
reservations, be classified into 15 linguistic stocks, which in 
alphabetic order, are: Chinantcc (Oaxaca and western Vera 
Cruz); Janambre (Tamaulipas; extinct); Jicaguc (northern 
Honduras); Lnica (Honduras and Salvador); Mayan (Yucatan 
and neighboring states of southern Mexico, British Honduras, 
western Honduras, and Guatemala), with an aberrant dialect 
group, Iluastec, in the northeastern coast region of Mexico 
(Vera Cruz, San Luis Potosi, Tamaulipas); Miskito-Sunw- 
Matafialpa, consisting of three distinct language groups: Miskito 
(coast of Nicaragua and Honduras), Sumo-LJlua (eastern Nica¬ 
ragua and southern Honduras), and Matagalpa (Nicaragua; a 
small enclave, CacaojxTa, in Salvador); Mixe-Zoque-Uuavc, 
spoken in four disconnected groups, Mixe-Zoque (Oaxaca, Vera 
Cruz, Chiapas, and Tabasco), 'Tapachultcc (southeastern Chiapas; 
extinct), Aguacatec (Guatemala, extinct ), and ffuave (coast of 
Oaxaca); Mixtec-Zapotec, a group of languages that some con¬ 
sider as composed of four independent stocks: Mixtec (Guerrero, 
Puebla, and western Oaxaca), Amusgo (Guerrero and Oaxaca), 
Zapotec (Oaxaca), and Ctdcatec (northern Oaxaca); Olive (Tam¬ 
aulipas; extinct); Otomian, consisting of three distinct groups: 
Otomi (large part of central Mexico), Mazatec (Guerrero, 
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Puebla, Oaxaca; includes Trique and Chocho), and the geo¬ 
graphically distant Chuipatwc-Mangue (Chiapancc in Chiapas; 
Mangiic and related languages in three disconnected areas in 
Nicaragua and Costa Rica); Paya (Honduras); Tarascan 
(Michoacan); Totonac (Hidalgo, Puebla, and coast of Vera 
Cruz); Wdicuri (southern part of Lower California; extinct); 
Xinca (southeastern Guatemala). 

The outliers from South America are two: Carib (coast of 
Honduras and British Honduras; transferred in post-Columbian 
limes from the Antilles); Chibclum (Costa Rica and Panama). 
In the West Indies two South American stocks were represented. 
Carib and Arawak, the latter constituting an older .stream which 
had overrun the Greater Antilles and penetrated into Florida. 

As to the languages of group B, some connect Chinantec. 
Mixtec-Zapotec, and Otomian in one great linguistic stock, 
Mixtec-Zapotec-Otomi. Both Xinca and Lenca (also Paya and 
Jicaque?) may be remote southern outliers of the Penutian 
languages of North America. Waicuri may have been related to 
Yuman. It is by no means unlikely that such important Middle 
American stocks as Mayan, Totonac, and Tarascan may also 
belong to (ertain of the larger stock groupings that have been 
suggested for North America; c.g., Maya may fit into the Hokan- 
Siouan framework, 'I'arascan into Aztek-Tanoan. 

Middle America, in spite of its special cultural po.sition, is 
distinctly a part of the whole North American linguistic complex 
and is connected with North America by innumerable threads. 
On the other hand, there seems to be a much sharper line of 
linguistic division, distributionally s})eaking, between Middle and 
South America. This line is appro.ximately at the boundary be¬ 
tween Nicaragua and Costa Rica; allowances being made for 
Nahuatl and Otomian enclaves in Costa Rica and for an Arawak 
colony in Florida, we may .say that Costa Rica, Panama, and 
the ^^Yst Indies belong linguistically to South America. The 
Chibchan, Arawak, and Carib stocks of the southern continent 
were obviously diffusing northward at the time of the Conquest, 
but evidence seems to indicate that for Mexico and Central 
America as a whole the ethnic and linguistic movement was from 
north to south. Middle America may be looked upon as a great 
pocket for the reception of a number of distinct southward-mov¬ 
ing peoples and the linguistic evidence is sure to throw much 
light in the future on the ethnic and culture streams which 
traversed these regions. 

Two linguistic groups seem to stand out as archaically Middle 
Americrm; Miskito-Sumo-Matagalpa, in Central America, and 
Mixtec-Zapotec-Otomi, with its center of gravity in southern 
Mexico. The latter of these sent offshoots that reached as far 
south as Costa Rica. The Penutian languages, centered in Oregon 
and California, must early have extended far to the south, as they 
seem to be represented in Mexico and Central America by Mixe- 
Zoque, Huave, Xinca, and Lenca. These southern offshoots are 
now cut from their northern cognate languages by a vast number 
of -intrusive languages, e.g., Hokan and Aztek-Tanoan. The 
Mayan languages, apparently of Hokan-Siouan tyj)e, may have 
drifted south at about an equally early date. Presumably later 
than the Penutian and Mayan movements into Middle America 
is the Hokan-Coahuiltccan stream, represented by at least three 
distinct groups—Ccxihuiltecan (N.E. Mexico), Subtiaba-Tlap- 
panec (Guerrero, Nicaragua), and a relatively late stream of 
Hokan languages proper (Yuman; Seri; and Chontal in Oaxaca). 
Not too early must have been the Uto-Aztekan movement to the 
south, consisting of an advance guard of Nahuatl-speaking tribes, 
a rear guard of Sonoran-s[)eaking tribes (Cora, Huichol, Tara- 
humare, Tepehuane). The Nahuatl language eventually pushed 
south as far as Costa Rica. Last of all, the Apache dialects of 
Chihuahua brought into Mexico the southernmost outpost of the 
Nadene group of languages, which extend north nearly to the 
Arctic. (E. Sa.) 

Bibliography. —C. Thomas and J. R. Swanton, "Indian Languages 
of Mexico and Central America and their Geographical Distribution,” 
Bureau of American Ethnology, Bxdl. 44 (Washington, iqii); W. 
Lehmann, Zentral-Antfrika, I. Theil, "Die Sprachen Zentral-Amerikas” 
(Berlin, iq2o) ; P. Rivet, “Langues de I’Am^riquc Centrale,” pp. 629- 
638 of A. Meillet et M. Cohen. Less Langues du Monde (Paris, 1924). 
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CENTRAL BANK. Central banks are in.stitutions charged 
with the function of regulating (he supply, cost and use of mone\ 
with a view lo promoting national and internatioiLd economic 
stability and welfare. They differ from other banking in.stitutions 
in that they are vested with the ]iublic interest and are not oper¬ 
ated primarily as profit-making liusine.ss enterprises 

Evolution. —Modern central banks are the outcome of a long 
evolution. Originally many of them were established for the pur¬ 
pose of .serving the state by extending loans and of providing 
currency of uniform value in aiiequatc amount for the needs of 
the country. They became the principal, in many countries the 
only, i.ssuers <»f paper money. In modern times the priin ipal furu- 
lion of central banks is regulation of (he suppb' and use of mone\ 
in the service of commerce and industry, but in times of emer- 
genc\'. such as war, they become in the main instruments for 
facilitating government finame. 

Heavy reliance on central banks for government tinancing 
during World War I and the inflationary exce.sses which sub.sc- 
quenlly deveIo})ed led to a movement fur strict limitation of gov¬ 
ernment borrowing from central banks, but the nece.ssitie'^ of 
World War II largely subordinated such limitations. In wartime 
the central bank, as all other institutions, must support the gov¬ 
ernment's war needs and its stabilizing function becomes second¬ 
ary to (his purpose. 

During the i()2os and iq.sos most countries went through booms 
and dej)ressions caused largely by nonmonetary factors and not 
traceable to variations in the supply or cost of money, Thi* view¬ 
point gradually developed that a central bank is but one 4)f many 
public agencies w'hich must act in concert if the purpose of estab¬ 
lishing and maintaining a stable and expanding volume of national 
income and a rising level of economic wellbeing is to be achieved. 

Older in.stitutions have nothing in (heir charters indiiative of 
the broad modern con(e))t of central bank functions. Imt in prac¬ 
tice it has been widely recognized. In charters of more recently 
established central l)anks. such as the Bank of Canada, it is 
explicitly .slated. 

Functions.— With these broad objectives as their goal, central 
l)anks have the following principal functions and authorities: 
(1) creation of money by issuing notes and by creating bankers’ 
balances which through custom or law must be held by com¬ 
mercial banks as reserves in an amount j)roporlionate lo their 
li.ibilities; (-’) influencing the volume, cost and use* of money by 
ex|)anding and contracting bankers' cash, or reserves. This the 
central hank accomjjlishes by establishing and varying the rate at 
which it will make advances or discounts on the initiative of com¬ 
mercial banks or the market ; by purc hasing or .selling on its own 
initiative such securities as government obligations and acce))!- 
ances (or bills), and, in some countries, itrincipally the United 
Slates, by increasing or decreasing tlie ratio of reserces to deposits 
that commercial banks arc reejuired to hold. (3) In addition to 
these general influences on the use of money, some central banks 
have the power to influence sj)e(ific uses of money. For e.xample, 
in the United Stales the Federal Reserve board of governors has 
authority to prescribe margins for stock market loans, and also 
(on an emergency war basis) to regulate certain tyj)es of con¬ 
sumer credit. In some countries limited selective regulation of 
the use of money is undertaken by varying the rate at which 
paper originating from different types of transactions will be dis¬ 
counted by the central bank. Central banks (4) serve as fiscal 
agents of the government; (5) perform numerous services for 
the banking system, among which the most important is check 
clearance; (6) serve as corrcs[)ondents of central banks of other 
countries; and (7) supervise banks with a view to enforcing com¬ 
pliance with banking law's and maintenance of sound banking 
conditions. This function is performed by central banks of differ¬ 
ent countries in different ways. In England, for example, which 
has a highly centralized })ranch banking system, the central bank 
performs this function largely through its informal but potent 
influence on the management of the joint-stock banks. In the 
United States, where the vast majority of more than 14,000 
banks* are independent, responsibility for bank supervision is 
vested in the central bank by law; it i.s, however, shared wit!) certain 
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Other Kovernmeni a«(‘n< ies. 

Banks of Issue.—Most central hanks hold a monopoly of note 
issue, whifh in the ca.se of some older institutions was acquired 
hv jfradual at)sor[)lion or extinction of rival issues. In modern 
times the notes of new cerural hanks may be launched while the 
(irdjlafion of older currency, issued by hanks or government 
treasuries, continues temporarily or f»ermanently. 

Up to the end of io44 national governments of the following 
countries had granted a monopoly of issue to their central hanks; 
Europe: France, Helgium, the Netherlands, Switzerland, Norway, 
Sweden, Denmark, Fitiland, Estonia, Latvia, Lithuania, Sfiain, 
I'ortLigal, Italy, Hungary, Poland, (.’zechoslovakia, Bulgaria, Ru¬ 
mania, Yugoslavia, (Ireece, Albania; Middle F.ast : Turkey, Egypt, 
Iran; Ear East and Oceania: China fmonopoly to Central Bank 
of (T)ina, /g4 2L Japan. Australia, New Zealand; Africa: Union 
of South Africa; North and Central America: Mexico, Costa 
Rica. Nicaragua, Guatemala, El Salvador; South America: Argen¬ 
tina, Bolivia, Chile, ('olomhia, Ecuador, Peru, Paraguay (1043). 
Venezuela (]f)3Q)- 

Colonial central banks or hanks of issue exist in some E'rench, 
Belgian, Dutch, Portuguese and Jaiiane.se colonies. In 1044 the 
Cais.se ('entrale de la France d’Outre-Mer (formerly “Cais.se 
(’entrale de la Fraitte Libre’’) was authorized to function as a 
central hank of a unitjue type, directing the credit policy of 
colonial hanks of issue iti Free French territory. 

Some leading central hanks do not (104.')) have a monopoly of 
note issue. Note circulation of the 12 Federal Reserve banks of 
the United States, Dec. ^t, 1044, amounted to $21.482.000,000 
while other jiaper currency (silver certificates of the U.S. treas¬ 
ury and other note issues of the government) amounted to $2,- 
() I 5.000.000, only part of which was to he retired. 

The Bank of England has a rnonojioly of note issue for England 
and Wales hut eight Scottish hanks have fixed quotas totalling 
£2,67(1,350 and (juotns of six banks in Northern Ireland totalled 
£.?.167,702 (approved by treasury up to Dec. 23, 1044). Issues ex¬ 
ceeding these (juotas must he covered by gold or other legal 
fender, After the opening of the Bank of Canada in 1935, char¬ 
tered hank notes were being reduced by schedule and were 
eventually to he taken over by the central hank. A similar 
situation existed in Eire after the Central Bank of Ircdand was 
established in i()4 2. In British India, government notes circulate 
with those of the reserve hank. Currency of the State Bank of 
the U S S R serves only as hank or depo.sit currency. The circu¬ 
lating medium, besides coin, is rouble notes of the state treasury. 
Germany’s note circulation (1944) included, besides Reichshank 
notes, tiie notes of the Deutsche Rentenhank, the issue of which 
was extended by decrees of 1930 and 1939 

During World War II the axis powers .set up in several oc:cu- 
pied countries new hanks of issue or central hanks whose notes 
were designed to supersede (he national currency. Disposal of 
these superimposed c urreiic ies, as well as of the military currency 
circulated by Germanx’ and Japan in occupied countries and by 
the allies in liberated countries, pre.sented n complicated postwar 
problem 

Relation to the State. —Relation of the central bank to the 
state', more particularly to the fiscal authority, varies from coun¬ 
try to country, hut in general the central bank has responsibility- 
tor the volume and cost of money, W’hile the fiscal authority has 
respon.sihility tor meeting gox’ernmeiit e.xpenses through taxation 
and borrowing, It is generally believed that, since the (wo func¬ 
tions and responsibilities are distinct and may at times indicate 
ditferent courses of action, the public good is serx-ed best by keep¬ 
ing them in sep,irate institutions. It is increasingly recognized, 
however, that while the central liank has the obligation to formu¬ 
late its policic's in accordance with its own judgment and in 
ordinary times should have a large measure of autonomy, in 
times of national ( mergeiicy the will of the fiscal authority must 
prevail At such times the central bank must function chiefly as 
;m adviser, the degree of its influence depending on the confidence 
which it commands with other branches of the gON^rnmeef and 
the general public. 

In some countries the central bank is owned in whole or in 


part by the state, in others it is privately owned. Private owner¬ 
ship of central bank.s, however, is in effect merely a contribution 
of private capital to a public institution operated for a public 
purpose. 

Economic Intelligence. —Enlargement of the objectives which 
the central bank must aim to achieve has resulted in increasing 
emphasis on the maintenance of effective economic intelligence 
services at central banks. The interrelationships of economic 
forces make it necessary for the policy-making authorities of 
central banks to keep abreast of all important economic develop¬ 
ments, domestic and foreign, xvlth a viexv to enabling them not 
only to determine their own policies in the light of all available 
facts and analyses, but also to be in a position to give sound 
counsel to other public bodies that formulate other phases of the 
nation’s interrelated economic policies. (See Banca d’Italia; 
Banking and Credit; Bank of England; Banouf. df. France; 
Money; Reicusbank.j 

Bibliography.— Annual reports and other publications of central 
hanks; M. H. de Rock, Central Banking (1939) ; Staff members, Board 
of Governors, Federal keserxT System, Banking Studies (1941); Sir 
John Clapham, The Bank of England (1944). (E. A. Gk.) 

CENTRAL ELECTRICITY BOARD. A British body 
corporate ajipointed by the minister of transport under the terms 
of the Electricity (Supply) Acts, 1926 and 1935, to organize and 
control the generation of electricity throughout Great Britain. 
This it has effected by means of the “grid’’ system (see Elec- 
THiciTY Supply: Commercial Aspects) which, constructed at a 
cost of some £30.000.000, at the end of 1938 comprised 4.37H mi, 
of transmission lines and 304 swa’tching and transforming stations 
with an aggregate transforming capacity of 10,422.000 kva., and 
during the year had an output of 24,376.000.000 units compared 
with the 4,016 units sold in the same area in 1925. The lioard 
consists of a chairman and seven members; the first chairman, 
Sir Andrew Duncan, was succeeded in 1935 by Sir Archibald 
Page, the former chief engineer and manager. The board has 
borrowing pow-ers up to £60.000.000. Annual reports and state¬ 
ments of accounts are publi.shed. 

Before the passing of the 1926 act there were over 500 uncon¬ 
nected generating stations in (^Ireat Britain, 32 of xvhich supplied 
half the power; by means of the act much of the capital extrava¬ 
gance entailed by this lack of co-ordination was eliminated, the 
general level of the cost of production was lowered, and the 
availability of electricity throughout the country increased; the 
larger and more efficient generating stations became “selected 
stations” and were interconnected by the grid with each other and 
W'ith the systems of authorized undertakers not owning selected 
stations, and great economics were effected by the use of (be 
more efficient stations for (he long-hour or base load and the re¬ 
striction of the use of the less efficient stations to the short-hour 
or peak load, many of these latter being completely closed during 
(he summer months. The output of all selected stations is pur¬ 
chased by the board and is sold by them to the distributing 
authorities, including the owners of the stations thcmsclxTS, at a 
tariff fixed by (he board and approved by the Electricity Com- 
mi.ssioners (g-'o.) ; authorized undertakers have the right to de¬ 
mand .supplies from the board, and under the 1935 act the board 
is empowered to supply electricity to railway companies for trac¬ 
tion purposes, which it now does in the case of the Southern 
railway. 

At the end of 1938 the selected stations numbered 137 with a 
total installed capacity of 8,264,160 kw. (as against 3,096,000 kw. 
in 1925), and the board controlled in addition 35 nonselccted 
stations, the operation of the whole 171 being so controlled that 
only 30 ran for the full year. Of the 560 distributing undertakings 
217 w^ere supplied directly and a further 300 indirectly by the 
board, which in 1938 produced 97.2% of the electricity consump¬ 
tion of the country. 

The offices of the board are in Trafalgar Buildings, Charing 
Cross, London. 

CENTRAL FALLS, a city of Providence county, Rhode 
Island, U.S.A., on the Blackstone river, 5 mi. N. of Providence; 
served by the New York. New' Haven ond Hartford railroad. The 
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population in 1920 was 24,174» whom 9,456 were foreiRn-bom 
white; in 1940 it was 25.248. The river furnishes water power 
for large manufacturing industries (chiefly cotton mills), which 
in 1937 had an output valued at $11,714,238. A settlement was 
made there about 1763. About 1780 a chocolate mill was erected, 
and until 1827 the town was called Chocolateville. It was in¬ 
corporated as the Centra] Fails Fire District of Smithficld in 
1847, and in 1896 was chartered as a city. 

CENTRALIA, a city of southern Illinois, U.S.A., about 
60 mi. E. of Saint Louis, in Marion and Clinton counties. It is on 
federal highway 51 and state highway 161, and is served by the 
Illinois Central, Burlington, Southern and the Missouri-Illinois 
railways. Pop. (1940) 16,343. It i*’ in a fertile fruit-growing and 
clair>’ing region, and there are coal mines and oil wells in the 
vicinity. The city has a large wholesale trade. Two of the rail¬ 
roads have division repair shops there, and there are .several other 
manufacturing industries. Centralia was founded in 1853 by the 
Illinois Central railroad company, and was chartered as a city in 
1859. 

CENTRALIA, a city of Lewis county, Washington, U.S.A., 
on the Pacific highway, about halfway between Seattle and Port¬ 
land. It is served by four transcontinental railways: the Chicago, 
Milwaukee, St. Paul and Pacific; the Great Northern; the North¬ 
ern Pacific and the Union Pacific. The population was 8,058 
in 1930, and was 7,414 in 1940 by the federal census. Chehalis, 
the county seat, lies 4 rni. S,, and between the two cities are the 
southwestern Washington fairgrounds. Lumbering, eoal-mining, 
dairying, poultry-raising and berry-growing are some of the occu- 
j)ations of the region. Centralia has saw and shingle mills, furni¬ 
ture and concrete culvert factories and railroad shops. In Borst 
I)ark, I 1 mi. W. of the city, is a blockhouse built by the early set¬ 
tlers as a stronghold against the Indians. Centralia is .situated on 
(he Cochrain Donation Claim. It was laid out by George Wash¬ 
ington, a negro ('x-sl;jve of Cochrain, who became the owner of the 
land on the death of his master in 1S52, and at first it was called 
Washington's Addition. Later it wa.s known for a few j-ears as 
Skookumchuck station, and (hen as Centerville, until the present 
name was a(]oi)ted in 1887. In 1914 a commission form of gov¬ 
ernment was adopted. 'I'he JTiunici[)al water and power system is 
operated by the city. Once dependent upon lumber industry, the 
main industries are now railroading and retail trade. 

CENTRAL INDIA, a collection of Indian stales forming a 
separate agency, which must not be confounded with the Central 
ITovinces. The Central India agency was formed in 1854 and 
consists of two large detached tracts of country which, with 
Jhansi as a pivot, spread outwards cast and west into the penin¬ 
sula, reaching southward to the valley of the Nerbudda and the 
Vindhya and Satpura ranges. The total area, since Gwalior was 
removed from (he agency, is 52,047 Square miles. 

Central India (including for the moment Gwalior) may be divided 
into three great natural divisions; the highlands of the Malwa 
plateau, with a mean elevation of .some 1,500 ft. above sea-lcvcl; 
the low-lying country some 600 ft. above sea-lcvel, comprising 
the greater part of the eastern section of the agency; and the hilly 
tracts which lie mostly to the south. The Malwa plateau consists 
of great undulating plains, separated by flat-topped hills, whose 
sides are boldly terraced, with here and there a scarp rising above 
the general level. Its foundation is a bed of sandstone and shales 
belonging to the Vindhyan series, which underlies the whole of 
the agency except the northern part of Bundelkhand. On the 
plateau itself the sandstone is generally overlaid by the Deccan 
trap, a blackish-coloured basaltic rock of volcanic origin, the high 
k'vel tableland having been formed by a succession of lava flows, 
the valleys of Central India being merely “denudation hollows” 
carved out by the action of rain and rivers. It is apparently 
the northern limit of what was once a vast basaltic plain stretch¬ 
ing from Goona to Bclgaum, “one of the most gigantic outpourings 
of volcanic matter in the world.” The sandstone bed on which it 
rests is visible at a point just north of Goona, and in a small area 
round Bhilsa and Bhopal. The low-lying land includes roughly 
that part of the agency which lies to the east of the plateau and 
comprises the greater part of the political divisions of Bundel¬ 


khand and Baghclkhand and the country round Gwalior. The 
formation is .sandstone of the Vindhyan series, except in the north 
of Bundelkhand where the prevailing rock is gneiss and quartz. 
The quartz takes the shape of long serrated ridges, trap appearing 
here and there in intrusive dykes. The hilly tracts lie chiefly to 
the south of the agency, where the Vindhya. Satpura and Kaimur 
ranges are met with. The country is rough forest and jungle land 
little used for cultivation. The greater part of Central India is 
covered with the well-known “black cotton soil," produced by 
the disintegration of the trap rock. It is a very rich loamy earth, 
possessing great fertility and an unusual power of retaining 
moisture, which makes artificial irrigation little needed. The ordi¬ 
nary “red soil” covers a large part of northern Bundelkhand, and 
as it requires much irrigation, tanks arc a special feature in this 
country. 

Administrative Divisions.—The Central India agency is 
divided for administrative purposes into the residency of Indore, 
and the agencies of Baghclkhand, Bhopal, Bhopawar, Bundel¬ 
khand, Indore and Malwa. Gwalior was removed from the agency 
in IQ2J and put directly under the Governor-General. Besides 
Indore there are 13 states of importance, viz.. Rewa, Bhopal. Dhar, 
Barwani, Datia, Orchha, Charkhari, Chhattarpur, Panna, Dewas 
(.senior branch). Dewas (junior branch), Jaora and Rallam. At 
the close of the Pindari War in 1S18 the whole of this country was 
in great confusion and disorder, having suffered heavily from the 
extortions of the Mahratta armies and from predatory bands. It 
had been the policy of the great Mahratta chiefs, Holkar and 
Sindhia, to trample down into complete subjection all the petty 
Rajput princes. Many of these minor chiefs had taken refuge in 
the hills and forests, and retaliated upon the Mahratta usurpers 
by wasting the lands which they had lost, until the Mahratlas 
compounded for peace by payment of blackmail. In (his state of 
affairs all parties agreed to accept the interposition of the Hriti.sh 
government for the restoration of order, and under Lord Hastings 
the work of pacification was effected. The policy pursue<l was to 
declare the permanency of the rights existing at the lime of the 
British interposition, conditionally upon the maintenance of order; 
to adjust and guarantee the relations of sulmrdinate and tributary 
chiefs to their superiors so as to prevent all further disputes or 
encroachments; and to settle the claims of (he ousted landholders, 
who had resorted to pillage or blackmail, by fixing grants of land 
or settling money allowanced. The resultant states have no general 
ethnological affinity, such as exists in Rajputana. Their territoric.s 
are in many cases neither compact nor continuous, consisting of a 
number of villages here and there, with a nucleus of more or less 
importance round the chief town. Their relalion.s (0 the govern¬ 
ment of India and to each other present many variations. Ten of 
(hem are under direct treaty with the government of India; others 
are held under sanads and deeds of fealty and obedience; while 
a third class, known as the mediatized states, are held under 
agreements mediated by the British government between them 
and their superior chiefs. 

Population.—^The total population of the Central India agency 
in 1941 was 7,506,427, Hindus largely predominating; but a few 
Mohammedan groups still exist, either traces of the days when 
the Mogul emperors extended their sway from the Punjab (o the 
Deccan, or else the descendants of those northern adventurers 
who hired out their services to the great Mahratta generals. Of 
the first Bhopal is the only example, while Jaora is the only notable 
instance of the other. Roughly there are four great .section.s of the 
population; the Mahratta section, who belong to the ruling circles; 
the Rajputs; the trading classes, consisting chiefly of Marwari.s 
and Gujaratis; and lastly, the jungle tribes. The Mahratlas arc 
foreigners, and, though rulers of the greater part of Central India, 
have no true connection with the soil and are little met with out¬ 
side cities, the vicinity of courts, and administrative centres. The 
Rajputs with all their endless ramifications form a large portion 
of the population. On the Malwa plateau they are i)ure-bloodcd 
aristocrats; on the low country they have got their blood more 
mixed, and the plateau families as a rule will not intermarry with 
them. The Marwaris hold practically all the trade of Central 
India, with the exception of the Bora class of Mohammedans. 
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They are cither Vaishnavitc Hindus or else Jains. Their advent 
into Central India dates, except in the case of one or two families, 
from the time of the Mahratta invasion only. The Jain portion 
of this community is very wealthy. The last section, that of the 
jungle tribes, is semi-civilized and shy, little affected as yet by 
the Hinduism of the conquerors. 

'fhe British agent to (hr; governor-general re.si(Ies at Indore, and 
there are British cantonments at Mhow, Neemuch and Nowgong. 
CENTRAL PROVINCES AND BERAR. The Central 

Provirues of India were formed in and were augmented 

in by the Hyderabad a.ssigned districts of Herar, which 

are leased in perpetuity to the British government by the Nizam, 
at an annual rent of .;5 lacs of rupees. In 1905 most of the Sam- 
l)al|)ur (lisirnt and live Uriya-speaking states were transferred 
to Beng.al, and live Hindi-speaking states from C’hota Nagpur 
rereived in r-xr liangr- 'Fhe iirovime, llirmefore, now con.sists of 
thr’ four divisirins of Juhbulpore, Nagpur. Chhatlisgarh and 
Herar. whirh are divirir-d into the H) distrirts of Saugor. Jubbul- 
pore, Mandla, Hoshangaliad, Nimar, Betul, Chhindwara, Wardha. 
.Nagpur, (diantla, Bhaiuiara, Balaghat. Raipur, Bilaspur, Drug, 
Amraoti, Akol.i, Buldaii.i and Yr’ritmal 

'Ihr- feurlators' slatr-s of ('lihuikhadan. Kawardha, Khairagarh 
;ind Nandgaon, belonging to the Kastr-rn States Agency, and the 
state of Makrai, included in the Bhopal Ageney, are within its 
bordrTS. 

South of thr- Aindhv.in jjlateau are the Nerbudda valley dis¬ 
trirts extruiding from Jubbulpore on the east to North Nimar on 
th(‘ west. South of these again is the great Satpura range of hills 
anti plateaus upon whit h are situated the four plateau distrir ts of 
Betul, Chhindwara, Seoni and Mandla and the ujdands of Bala¬ 
ghat. South of the S.itpuras are the three great plains of Herar. 
Nag[)ur and ('hhattisgarh, all l>r»undi‘d h>' hills on the south. 
Chhallisg.'irh heing tlivirir-d from the rest of the provinre by the 
Maikal rangr*. 

'I'he provinre is praiticaily surrounded by states, and at only 
fhrer' points dries fhe boimrlary lonrh British territory proper, 
viz,, the Jhatisi anti Mir/.ipur rlisirirts of the United I’roviiues, 
in the north of Saugor, and north of the Sirguja state respectively 
Khanrlesh of the BnmliaN’ I'resitleiuy in South Nimar. and West 
Herar anti the Matlras /^amindari Kslates on the c.xtreme south¬ 
east of Raipur and B.isiar. Olherwisi' the province is hemmed 
in by fhe ('eniral Iririia slates on llit' iitirlh, Nizam's territory on 
the south, and the Orissa feutlalory slates on the east. Only the 
two Yinrlhvan districts drain into the O.ingelic jilain. The waters 
of the rest of the northern distrirts and West Herar are carried 
by the Nr-rluidda and llie T'apti, fed by their many tributaries 
rising in the S;it|)uras, into the .Araliian sea. South Herar and the 
Nag|uir division rlrain southwestwarils into the Oodavari, the 
priiuiiKil rivers being the W.iinguriga. the Wardha, fhe Pain- 
gunga anr! their numerous tributaries. The eastern and soulh- 
ea.^tern portion, ('hhattisgarh, is drained by the Mahanadi to the 
Ba\’ of BraiKal. I’..\r(]il for short rr-aches none of these rivers is 
navigahlr- throughout thr- >ear. 

Climate.—In climate the \’iiulhvan anti Satpura districts are 
comparatively temperate; the Nerbutltla \alley is hot, and the 
three great jilains south of (he Satpuras have the tem^K-rature of 
thr' Deccan, the heat from M.irch to the midrlle of June being 
excessive, but very rlry. The three northern tracts enjoy a very 
pleasant cohl season; in the three southern the coUl is limited to 
occasional snaps, and the season is cool rather than cold. But. 
except in the extreme south of Chanda and the tracts nearest 
Bengal, where the “rains” produce an exceedingly steamy atmos- 
[ihere, (hr' Province lias the advantage of a reasonably cool, 
rainy season, since both fhe cyclonic storms from the Bay of 
Bengal and the steady current of the south-west monsoon from 
the Arabian sea bring it moisture-laden clouds. The rainfall 
varies from in. to 30 in. in the west, and from 50 in. to 60 in. 
in the east. The monsoon jieriod is divided between early rains, 
often deficient, middle rains, seldom failing completely, and late 
rains, premature cessation of which frequently causes severe 
losses. In iS()6 the late rains failed completely, and in 1899 
three periods were failures. These caused the most extensive 


famines in the history of the Province since it came under British 
rule. 

Agriculture.—A line drawn from Katni in the north to 
Chanda in the south roughly divides the agriculture of the coun¬ 
try. East of that line the principal crop is rice, and the rainfari. 
is heavy. West of it, there are two sections—the northern in 
w'hich wheat, gram and cold-weather crops are the most impor¬ 
tant; the southern in which cotton and juar (big millet ) are the 
great staples. The Nerbudda valley and the Vindhyan districts 
arc the great wheat-producing areas; Nimar, Berar and Nagpur 
(West), mainly compo.sed of Deccan traji, are the great cotton 
and juar tracts, but while cotton and juar arc quite insignificant 
in the rice country, and rice is insignificant v;cst of the line of 
divi.sion described, practically every district in the Province con¬ 
tains some heavy black soil areas which produce wheat and cold- 
wcathcr crops. This variety of soil and cropping affords a certain 
degree of insurance again capricious rainfall. There are about 
five million acres of rice, thrce-and-a-half million acres of wheat, 
two-and-a-haif million acres of juar and one-and-a-quarlcr mil¬ 
lion acres of cotton. Besides these, there are large areas under 
oil seeds, linseed, sesamum and niger being the most important. 
There are pulses and peas of many kinds, and in the hills and 
light soils, small millet (Koclon and Kutki), the staple food of 
the aboriginal tribes. 

In Berar (he system of land revenue settlement is the Ryotwara 
system, on the Bombay model. In (he Central Provinces proper 
the proprietary system of Agra prevails, but the Central Provinces 
tenant enjoys by law and tradition a degree of protection greater 
than in any proprietary province, and with this security against 
arbitrary ejectment and arbitrary enhancement of rent, he has 
thriven wonderfully, in spite of fluctuations due to had seasons 
and (he debts which thc.se bring in their train. Much ha.s been ac¬ 
complished by the creation and expansion of the Agricultural 
Department from .small beginnings to a well-regulated service with 
exi)erimcntal seed and demonstration farms, model cattle farms, 
scientific research and education to improve the yields and better 
(he Jot of the cultivator, while co-operative banks and societies 
have s]>read all over the country, affording cheaper credit than 
the moneylender will offer. 

In the rice districts there are numerous irrigation works made 
by (he people them.selves, though few of these can stand against 
I>ro(racted drought. Government irrigation w'orks only began to 
be undertaken 25 years ago, and in that lime; three' large' canals 
and many large and small storage works have Ix'en constructed, 
mainly in the rice districts. These now protect half a million 
acres from the effects of drought. There are still several large 
projects under construction and investigation, principally in the 
Bilaspur district, which had been somewhat neglected in this 
respect. There are about 20,000 sep miles of Government forest 
re.serves, and about 9,000 sq. miles of private forests; to which 
must be added 15,000 sq. miles in the feudatory Stales. There are 
valuable .sal (SJiorca robusla) forests in the north-east, and teak 
{Tcklotia f^raiidis) in almost every district, though leak of fine 
girth is limited to a few famous reserves. There are many mis¬ 
cellaneous kinds of timber, bamboos and minor produce of com¬ 
mercial value, while there are edible fruits and roots with which 
the forest tribes supplement their food supply. The mohua tree 
(Bassia latifolia) has a flower which is edible, and from which 
country liquor is distilled, as well as a nut from which oil is ex¬ 
tracted. The Government forests yield an annual revenue of some 
50 lacs of rupees. 

Population.—Nearly one-fifth of the people arc of aboriginal 
and old Dravidian races, Gonds being the most numerous. Nearly 
all the rest are immigrants, mostly Hindus, who entered, some 
in very ancient days, others intermittently (notably when the 
Moguls conquered the Deccan and exercised suzerainty over the 
Gond chiefs). Many of these came from Malwa, some from 
Hindustan, but with the entry of the Mahrattas on the scene 
200 years ago, a large in.fiux of Mahrathi-speaking people poured 
in from the west. On the fringes along the east and south there 
are Oriya and Telugu immigrants. Mohammedans numbering 
only 31% of the population are to be found mainly in the towns, 
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being descendants of settlers who clustered round Mogul posts 
and certain seats of Government, or such special cities as Burhan- 
pur and Ellichpur. Individual Mohammedan families occupied 
land in the interior, but while only 9% of the total population 
is urban, ^1% oi the Mohammedans live in the towns. 

With such heterogencou.s elements and origins, there arc great 
diversities of language. There are ten major languages, with many 
separate dialects of the same. There arc 200,000 ijeople returned 
as speaking many minor languages. In round numbers there 
are nine millions who speak various dialects of Hindi, and five 
millions who speak Mahrathi of various degrees of purity, the 
remaining two millions being divided up among tribal and other 
minor languages. 

The first regular census was taken in the Central Provinces in 
1S72. in Berar a few years earlier. The figures of that census may 
be taken as representing the high-water mark of development be¬ 
fore railways entered the jirovirue. The contra.st provided by the 
T()41 census is notable ; 



T’()I)ulatiou 

PeijHilation 


1872 

1041 

C.P. British districts 

7,72.3,535 

1 <,2oH, 7 iS 

Berar 

2.227,654 

5,604,866 

iM'udalory States. ... 

028,105 


Totals 

10,870,584 

16.815,584 


This increase is shown in spite of a decrea.se during the decade 
T891-1Q01, due to the great famines and the first ravages of 
plague, and virtual stagnation in the decade 1911-1921, which 
included the World War. two serious crop failures, and the great 
influenza scourge of 1918-1919, which claimed i;^ million victims. 

Railways.—Before the railways came there was a burst of 
activity in the construction of some important trunk roads, 
.some of which were allow-ed to fall into disrepair when the trunk 
lines of railway were made. A branch of the Flast Indian Rail¬ 
way from Allahabad to Jubbulpore was the first railway made 
in the Province in 1870, while the G.I.P., bifurcating at Bhusawal, 
in Khandesh. sent one line to meet the East Indian at Jubbulpore, 
and a second branch through Berar to Nagpur. It was 20 years 
before thi‘ Bengal-Nagpur railway, absorbing a State meter gauge 
line from Nagjiur to the borders of Chhattisgarfi (opened in 
1S81) made a second connection between Bombay and Calcutta 
via Nagpur and Bilaspur, from which place a branch went over 
the Ghats and across the Rawa State to join the East Indian at 
Katni. The Indian Midland Railway, afterwards amalgamated 
W'ith the G.I.P., made a fresh connection from Itarsi in Iloshanga- 
bad, via Bhopal, Gwalior and Jhansi, with Agra and Delhi, and a 
branch from Bina. through Saugor and Damoh, connecting with 
Katni followed a few years later. Ten years later saw the next 
development by the Bengal-Nagpur Railway of narrow gauge 
line.s (2 ft. 6 in.) across the Satpuris from Gondia in Bhandara to 
Jubbuljwe, with branches to Seoni, Chhindwara and Mandla on 
the Satpura plateau. This was followed by a line from Gondia 
south-westwards to Chanda, where it met an extension of the 
Warora Coal Railway to the new coal-field at Ballaspur, a few 
miles south of Chanda. Connections on the same narrow' gauge 
with this branch to Nagfiur and on to Chhindwara followed. A 
further broad gauge connection betw’een Nagpur and Itarsi w-as 
completed in ig26, crossing the Satpura di.strict of BetuI with a 
branch into the Chhindwara coal-field. 

Two links, both under construction, alone remain to complete 
direct broad gauge connections between Southern India and the 
North, one from Warangal to Chanda, and the other from 
Vizianagram on the east coast to Raipur, One more link on the 
meter gauge is required to join the Hyderabad-Godaveri Railway 
at Hingoli w'ith the Rajputana-Mulwa Railway at Khandwa, via 
Basim and Akola. When this, too, is accomplished, the network 
of railways in the C.P. and Berar will be completed, representing 
a length of 3,000 miles inside the Province. There are also feeder 
lines in the cotton country of Berar and Wardha, controlled by 
private companies. All these works represent an outlay of at 
least £25,000,000 and only a few feeder lines remain to be con¬ 
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structed. There are also 8,000 miles of roads, half being metalled 
and half gravelled, but with the great increase of motor traffic 
which is now beginning to penetrate even the remoter areas, 
there is still an enormous scope for road construction before 
village cart tracks cease to be the main method of wheel traffic. 

Trade and Commerce.—The trade of the country has enor¬ 
mously increa.scd, the value of the rail-borne Iralfic being about 
60 crores of rupees annually. The bulk of the exports are cotton, 
wheat, rice, oil seeds and other agricultural produce, but coal 
and manganese are now important items, Coal is unfortunately 
of too poor a quality to be of any use for metallurgical pur¬ 
poses. There are coal-fields in Narsinghpur. Chanda and Wun 
(Berar), and in the Pcnch valley in Chhindwara (q.v.). It is 
used in cotton mills and factories and to .some extent on the rail- 
W'ays. The manganese deposits in Nagpur. Bhamlara, Balaghat 
and Chhindwara are being vigorously worked, and some 500.000 
tons a year are exported. There arc plentiful bauxite deposits 
in Jubbulpore and Balaghat awaiting exploitation. Iron ore is 
found in many districts, but worked only by indigenous methods 
in small charcoal furnaces, There arc large deposits of excellent 
ore in Chanda, but for want of coking coal it is practically un¬ 
touched. There is also v'aluablc limestone in many places, no¬ 
tably near Katni, where lime and cement works are important 
industries. 

Outside the cotton industry (which is represented by i.-; spin¬ 
ning and weaving mills and some 300 textile ami connected fac¬ 
tories, including ginning factories, employing in all about 60.000 
|)eoplc), the gun-carriage factory in Jubbulpore and the Govern¬ 
ment and railway workshops, organized manufacturing indus¬ 
tries are confinecl mostly to small concerns scattered about in 
various districts, but the motor trade and electrical installations 
are increasing. Rural and small hand industries include hand 
weaving, the manufacture of brass and copper utensils, jiottery, 
.shoes, baskets, bamboo matting, carpentry and smithy work, but 
the larger colonies of handicraftsmen have suffered from the 
competition of machine-made goods, both local and imported. 
In the mass, however, cottage and hand industries still have a 
large outi)ut. They depend on agricultural prosperity and suffer 
with agriculture from the effects of bad sea.sons. 

The Province has also made strides educationally, ('olleges 
and high schools and subsidiary institutions have multii)lied in 
numbers, and there is now a university at Nagpur, with institu¬ 
tions for scientific, and professional training, which have increased 
both in numbers and status. In the 40 years between 1S81 and 
1921 literacy among males increased from 51 to 103 per miile, 
and among females from i to 8 per miile. Literacy in English is 
confined to a few ca.stes. 84 per 10,000, or under 1%. of males 
can read English, but only 9 per 10,000 females, or under 1 per 
thousand. Great efforts have been made to extend medical relief 
in hospitals and dispensaries, better knowledge of hygiene and 
child welfare. The public revenue reflects the general advanci*- 
ment. Twenty years ago it was under two crores of rupees; it is 
now over six. 

HISTORY 

These two territories, now under a single a(lmini.stralig|, have a 
somewhat different history. The history of Berar is rriainly the 
history of the Deccan, to which it geographically belongs. The 
Central Provinces were known to the races of the north as the 
“Forests of the South,” inhabited by Rakshas or demons, but 
ancient Rajput dynasties penetrated to the more open parts of the 
country, and of these the famous Hai Hai Bansi dynasty ruled 
Chhattisgarh for many centuries until conquered by the Bhonslas 
in 1741. 

The Gonds.—The rest of the Central Provinces were known 
as Gondwana, the kingdom of the Gonds, who held the wildest 
parts of the country. The oldest Gond kingdom was that of 
Chanda in the south, to which a history of about 800 years is 
sometimes attributed. In the north was the kingdom of Gar- 
ha-Mandla, from which* sprang the two sub-kingdoms of Deogarh 
in Chhindwara and Kherla in Betul. This last was overthrown by 
Hoshang Shah of Malwa, the founder of Hoshangabad. The Gond 
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kin^s, who must have estahlished their rule over older Rajput 
dynasties, are fond of describing themselves as Rujgonds, and of 
(laiming a Rajput origin 

One of these Gond kings, said to have been the 47th of the 
Ciarha Mandla house, named Sangramsha, in 1480 extended his 
dominion over the Nerbudda valley and the Vindhyan districts, 
including even the tract now known as the State of Bhopal. San- 
gram.sha lived until 15.^0, but a successor of his, Chandrasha, was 
forierl to cede the two last-named territories to the Moguls in 
1570, but, though these Garha-Mandla chiefs owed a nominal alle¬ 
giance to the Mogul emperor, they maintained a virtual inde- 
jK-ndence until the weakening of the Mogul power let in the 
predatory forces of the Mahrattas and (in the north) the Bundela 
chiefs. 'I'he (iarha-Mandla Raj was linally overthrown by the 
Peshwa in 1780. 

d’he Good Rajah of Deogarh had paid a visit of homage to 
Delhi, and was so impressed with what he saw there, that he 
turned Mohamnu'dan, adojrting the name of Bakht Buland and 
e.stablishing a new capital at Nagpur. He w'as himself an enlight¬ 
ened chief, but one of his grandsons, quarrelling over the succes¬ 
sion, invited Raghoji Bhonslu from Berar to helj) him against his 
brother, 

The Mahrattas.—Raghoji and his Mahrattas accomplished this 
rni.ssion, and returnetl to their own territory, but later he estab¬ 
lished liimself at Nagpur. Raghoji 1 ., sprung from a peasant 
family in Satara, was a great leader, and by 1751 had conciuered 
the territories of Nagpur, Chanda and Chhattisgarh. He defied 
the I’eshwa, burnt Poona on the west, and on the east raided Ben¬ 
gal. and extended his sovereignty over Ori.ssa. He died in 1755 and 
his .son Janoji was forced to submit to the Peshwa, but the next 
rajah, Mudhoji, and, after him, Raghoji IP, acquired by pur¬ 
chase the northern territories as well, and the Nagpur State there¬ 
after comprised the w'hole of the (Central Provinces, Ori.ssa, and 
.some of the Chota Nagpur Stat(‘s. By joining Sindia against the 
British in iHo.l and us the result of Wellesley’s victories of 
Assaye and Argaon, Raghoji lost Cuttack, Sambalpur and part of 
Berar. His succe.s.sor, Mudhoji (known as Appa Sahib), by a 
treacherous attack on the Briti.sh in i«iH, was P)rcecl to cede the 
whole of the northern districts. Apjxi Sahib was allowed to hold 
the Nagpur territory, but on his further treachery being discov¬ 
ered, he lhal, and a minor grandson of Raghoji II. was recognized 
as rajah by the British government. During his minority the Nag¬ 
pur territories were administered by the Resident, Sir R. Jenkins, 
until 1840. Raghoji HI. died in 1S54, without male issue, and 
Lord Dalhousie declared the Nagpur State an escheat. 

Central Provinces Under British Rule.—The northern ter¬ 
ritories ceded in iSrH and known as the Sangor Nerbudda terri¬ 
tories were administered as part of the Province of Agra. When 
the Nagpur territories cscheatc'd in 1853, were administered 
by a commissioner as the Nagpur province. In 1861 they were 
amalgamated with the northern territories and became the Central 
Provinces. In 1004. Berar was added to the charge of the chief 
commissioner. In 1005, on the partition of Bcng.il, the Sambalpur 
district and the Priya Slates adjacent to it were transferred to 
Bengal in e.xchange for five Hindi-speaking Stales of Chota 
Nagijur.,^, 

The OTst chief commissioner was the energetic Sir Richard 
Temples. His succc'.ssor. Sir John Morris, governed the province 
for over 15 years, after which came a rapid succession of chief 
commissioners. Among these were men who made their mark in 
India, such as Sir Charles Crosthwaitc. Sir Alexander Mackenzie, 
Sir Anthony (afterwards Lord) Macdonnell, Sir John Woodburn, 
Sir Denzil Ibbetson and Sir John Hcwelt. Only four of the later 
chief coihinissioncTs were men previously .serving in the Central 
Provinces; Sir Andrew I'ra.ser, Sir Reginald Craddock, Sir Ben¬ 
jamin Robertson and Sir Frank Sly (in whose lime the chief com- 
missioner.ship was elevated into a governor.ship and council). The 
pre.sent gtiNernor, Sir Montagu Butler, is a Punjab officer. 

The fiioneer work of Sir Richard Temple and Sir John Morris, 
aided by a commission c onsisting mainly l)f military officers, pro¬ 
vided the provitue with several important trunk roads, and with a 
land settlement on the zamindari system. The Tenancy Act of 


1883 gave the tenantry of the province a degree of security in 
their holdings which no other zamindari province in India enjoys 
to a like extent. The land settlements then made have since been 
twice revised under a system which will always be associated with 
the name of Sir Bampfyide Fuller. 

The first railway was opened in 1870, and the railway system 
of the present day extends to nearly 2,000 miles. The two trunk 
railways between Bombay and Calcutta pass through the north 
and .south of the province resjjectively. The Marathi-si)eaking dis¬ 
tricts in the south and west are more advanced than the Hindi- 
speaking districts of the north and east. 

There have been serious setbacks, for most disastrous famines 
occurred in 1867, 1897 and igoo, while there were serious crop 
failures in 1007, 1913, 1918 and 1920, which would have produced 
similar results but for the vastly improved protection afforded by 
the increa.sed credit and prosperity of the peo{)le. Plague has also 
taken its toll of the large towns, the worst ei)icicmics known having 
l)een in 1903 and igog. 

I’he inlluenza outbreak of igr8 accounted for some 800.000 
cleat hs. 

The province came under the rule of a popularly elected Con¬ 
gress party ministry^ in 1937 w-ilh the inception of the act of 1935. 
The ministry resigned in 1930. 

History of Berar.—The fertile plain of Berar (the ancient 
Vidharba) has had a chequered history. It was under the sway 
of the various dynasties that ruled Southern India until the Mo¬ 
hammedan invasion at the end of the 13th century, w’hen it formed 
a province of the Bahmani dynasty, but about 1490 a rebellious 
governor, Imad ul Mulk, declared his independence and estab¬ 
lished a kingdom, which was again wrested from his descendants 
in 1572 by the Ahmednagar king. It was ceded by him to the 
Moguls in 1595, when his own capital was besieged by them, and 
the Emperor Akbar's sons governed it together with Ahmednagar 
and Khandesh until Akbar’s death in 1O05. It then came under the 
rule of Malik Ambar the Abys.sinian. On his death in 1020, the 
Emperor Shah Jehan once more annexed it. 

Towards the end of the 17th century, when Mogul power was 
waning, Berar began to be overrun by the Mahrattas, who won 
from Delhi their claim to blackmail {chanth). In 1724 Nizam 
Asaf Jah, establishing the independent line of Nizams of Hydera¬ 
bad, claimed de jure sovereignty over Berar. This claim was dis¬ 
puted by the Bhonsla rajahs, and for some 50 years the inhabitants 
were harried and ground down by this contlict of authorities. This 
W'as ended by Wellesley’s victories of Assaye and Argaon in 1S03, 
when the country west of the Wardha river was ceded to the 
Nizam. 

Pindari and Bhil raiders, and also the exactions of their dis¬ 
puting rulers, harried the people. The Nizam pledged the revenues 
as security for loans taken by him, the result being further exac¬ 
tions from the Farmers General to whom the revenues had been 
assigned. The British at last intervened, in 1853, and a treaty was 
made with the nizam by which these territories came under British 
administration under the title of the Hyderabad Assigned Dis¬ 
tricts. On the subject of boundaries this treaty was again revised 
in i860, and it was agreed that the British government should ad¬ 
minister Berar in tru.st for the Nizam, to whom was given the bal¬ 
ance of the revenues after the cost of the Hyderabad contingent 
and of the administration of these districts had been met. Lord 
Curzon later concluded a fresh treaty with the nizam whereby the 
latter agreed to give a perpetual lease of these districts to the 
British government in return for an annual payment of 25 lakhs 
of rupees. 

The six districts of Berar were reduced to four and a commis¬ 
sioner’s division attached to the Central Provinces, but the sov¬ 
ereign rights of the Nizam continued. By an agreement dated Oct. 
24, 1936. the King-Emperor reaffirmed the Nizam’s sovereignty 
over Berar, and the Nizam agreed to Berar and the Central Prov¬ 
inces being administered together as one province. 

Berar, after centuries of harassment, has become a peaceful and 
prosperous sub-province, made wealthy by the cotton crop and 
cotton industry, and cultivated by as prosperous a tenantry as can 
be found anywhere in India outside the roost highly irrigated 
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tracts. The revenue settlements of Berar are ryotwari, namely, 
made with the peasantry direct. 

The system follows generally that of the adjacent districts of 
Bombay, and village headmen in Berar perform, for a percentage 
remuneration on the revenue they collect, duties which, in the 
Central Provinces, are assigned to the malguzars, or village 
proprietors. (R- H. C.; X.) 

CENTRAL RAILROAD COMPANY OF NEW JER¬ 
SEY, THE. This American railway had its beginning in the 
Elizabethtown and Somerville railroad, incorporated in New Jersey 
in 1831, and in the Somer\nlle and Easton railroad, incorporated 
in 1847. 

By a supplementary act the name was changed, on April 23, 
1849, to The Central Railroad Company of New Jer.<5ey. It ex¬ 
tended its lines and opened them for operation, as follows; 1852, 
White House, New Jersey to Phillipsburg, New Jersey, 28 mi.; 
1864, Elizabeth, New Jersey, to Jersey City, New Jersey, 11.50 
mi.; 1872, Elizabethport, New Jersey, to Brills Junction, Newark, 
New Jersey, 5.45 mi. 

Since its incorporation, the company has grown in mileage 
largely through merger of other companies. In 1939 the system 
extended westward from Jersey City, New Jersey, to Scranton, 
Pennsylvania, and central and southern New' Jersey is served 
through lines extending from Jersey City and Newark, through the 
centre of the State to Bivalve, and to Greenwich Pier on Delaware 
bay. A line also serves the New Jersey coast resort points, and 
steamers are operated between New York and Atlantic Highlands, 
New Jersey, during the summer months. 

In all there were 478.65 mi. of road in New Jersey and 231.39 
mi. in Pennsylvania, a total of 710.04 mi. of road, and a total of 
1,971.40 mi. of tracks. 

The entire line from Jersey City, New Jersey, to Scranton, 
Pennsylvania, serves a highly industrial region, including steel 
and cement industries. It is also the route of heavy anthracite 
shipments from mines to tidewater. 

The capital stock outstanding on December 31, 1939, was $27.- 
436,800; the funded debt $50,798,000 ($1,267,000 in company's 
treasury), (E. W. Sc.) 

CENTRAL SCHOOLS. The central school in England Ls a 
development of the primary school. It is the successor of the 
higher standard, higher grade and higher elementary school.s, all 
of them being, like, the central school, growths at the top of the 
elementary school. It differs from them, however, in that: (i) it 
is selective, (2) an entrance age of 11-12 years is commonly used, 
(3) the curriculum, less academic than that of a secondary school, 
commonly has a “bias,” technical or commercial. At present it is 
mainly confined to the towns. 

Experiments in the way of selective transfer were made in 
Manchester, but the definite establishment of the central school 
dates from the London scheme, drafted in 1910, and begun in 
1911. The new schools gained from the beginning a high reputa¬ 
tion for efficiency. Their essential features are: (1) Entrance is at 
the age of 11-12 years (ii -f ), from the surrounding elementary 
schools, the “contributory schools,” (2) the course is planned for 
four years, (3) each school is either technical or commercial, or, in 
the case of large schools, technical and commercial (at first, the 
word “industrial” was used, but this was changed to “technical” in 
1927), (4) entrance is based upon (a) recommendations of head 
teachers and inspectors, (6) success in intra-school examinations, 
(c) relative success in the London junior county scholarship exam¬ 
inations. These last-mentioned examinations have for their chief 
object the distribution of scholarships to secondary schools. The 
“next best” are selected for the central schools. 

'The success of the London experiment has been due in the main 
to two facts; (i) That the London elementary education service, 
by virtue of its great size and its relatively high scale of salaries, 
contains a large number of extremely capable teachers, head and 
assistant. (2) The scheme was carefully prepared in detail before 
it was put in action; and the appointment of the staffs of the new 
schools, assistants as well as heads, was made with con.siderable 
care. The teaching of the staffs of these schools has stood at 
a remarkably high level since their formation. 


The curriculum in a commercial central school includes 4 hours 
a week French (or German) for the whole course, i ( hours short¬ 
hand (for the third and fourth years), 1 hour or more bookkeep¬ 
ing. in the third and fourth yeans, 3 to 5 houns ty[x‘wriiing. for the 
fourth or third and fourth years (optional, and out of school 
hours), 2 hours experimental (laboratory) science, 2 hours art, 
one half-day handicraft for the first and .second years (boys), or 
ddmestic economy for the first, second and third years (girls). On 
the technical side. 10 to 12 hours a week are given to practical 
work throughout the course. In the case of boys, this consists of 
“science (including mensuration), drawing, clay modelling, wood 
and metal-work,” leather work, printing, tile-making, bookbinding, 
and so forth. In the case of girls, it is described as consisting of 
“elementary science, dome.stic economy, drawing, practical hand¬ 
work, or other approved subjects.” If a foreign language is taken 
in a technical central school, a minimum of 3 hours a week must 
be given to it. In the ca.se of London central schools with a 
double bias, it w^as decided in 1927 to make the course of studies 
a common one for the first two years for both commercial and 
technical pupils. In 1927 there were in England 332 central 
schools (departments) offering a four-year course, and 277 offering 
a three-year course. 

Some of the children leave immediately on reaching the age of 
144-. This of course is commonest in the poorer areas, for eco¬ 
nomic rca.sons. A pledge signed by the parents, to keep the child 
at school until the completion of the course, has some moral effect, 
but it is not legally binding. A considerable number of pupils re¬ 
main to the age of 15 or 16 years, and in many cases a fifth year 
course has been added to the original four. 

See Spurley Hey, The Cenlral School (1924), and articles in The 
New Education (1920) and The Next Step in National Edneat ion 

(1927). (R. Jo.) 

CENTRE-BOARD or DROP KEEL, a drop board or iron 
plate employed in the smaller kind of sailing boats in place of a 
fixed keel; it is housed in a trunk or casing so as to be capable 
of being lowered through the boat’s bottom when required to give 
stability, or to prevent making leeway in a wind, and can be hoisted 
in shallow water or when running before the wind. 

CENTUMVIRI, an ancient court of civil jurisdiction at 
Rome. The word is derived from centum, hundrtal, and vir, man. 
The antiquity of the court is alteslecl by the .symbol and formula 
used in its procedure, the lance (liasta) as the sign of true owner¬ 
ship, the oath {sacramenturn), the ancient formula for recovery 
of properly or assertion of liberty. Its concern was with matters 
of debt and of the property of which account was taken at the 
census. The centumviri were never regarded as magislratt's, but 
as judices, and as such would be appointed for a fixed term of 
service by the magistrate, probably by the praetor urbanus. But 
in Cicero’s time they were elected by the Cnmitia Tributa. They 
then numbered 105. Their original number is uncertain. It was 
inrreascil by Augustus and in Pliny’s time had reached 180. The 
«)ffice was probably open in quite early times to both patricians 
and plebeians. 

RjBUooKAeilY. —A. H. J. Greenidge, Lenal Procedure of Cit era's 
Time, pp. 40 et seq., 58 et seq., 182 et seq., 264 (lyoi) ; J. E. Sanclys, 
Companion to Latin Studies (1921), with u.seful bibliography. 

CENTURION (Lat centurio), in the ancient Roman army, 
an officer in command of a centuria, originally a body of a hun¬ 
dred infantry, later the sixtieth part of the normal legion. There 
were, therefore, in the legion sixty centurions, who, though theo¬ 
retically subordinate to the six military tribunes, were the actual 
working officers of the legion. For the most part the centurions 
were promoted from the ranks: they were arranged in a compli¬ 
cated order of seniority; the senior centurion of the legion {pri¬ 
mus pilus) was an officer of very high importance. Besides com¬ 
manding the centuries of the legion, centurions were “seconded” 
for various kinds of special service ; e.g., for staff employment, the 
command of auxiliaries. (See Roman Army.) 

See also J, E. Sandys, Companion to Latin Studies (1921) Section 
7S2. 

CENTURIPE, a town of Sicily, province of Catania, 2.380ft. 
above sca-lcvel, 7m. N. of the railway station of Cutenanuova- 
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(’rnturiiK*, which is .’8 mi. VV. from Catania. It was formerly called 
Centorhi taru. Kfi'rdpiTra) or Centuripac. Pop. (1936) 9,255 
((own); io,Ho2 Oommune). Thucydides called it a Sicel city; it 
allied ii.self with Athens against Syracuse, and remained inde- 
fK'ndent (apart from Agathocles’ domination) till the first Punic 
V\ar Cicero, perhaps exaggerating, called it the largest and rich¬ 
est city in Sicily, with 10,000 inhabitants cultivating a large terri¬ 
tory. It appears to have suffcri-d much in the war against Sextus 
PomjH'ius, and not to have regained its former prosperity under 
the empire. I'reflerick II, partly destroyed it in 1233, and its ruin 
was completed by (,'harles of Anjou. Considerable remains of 
buildings, including Hellenistic houses with wall paintings, thermal 
establi.shments arul cisterns, and a number of substruction walls 
on the .sli-ep .slopes, mostly of the Roman period, still exist; 
Hellenistic irrra-cottas and finely jiainted vases, both of local 
manufacture, have b(‘en discovered, and a large number of tombs 
have been excavated. It is surrounded by deep ravines, due to 
erosion. 

.See (L Libertini, Centuripe (Catania, 1920). 

CENTURY, the name for a unit (centuria) in the Roman 
army, originally amounting to 100 men, and for one of the divi¬ 
sions into which the Roman jieople was .separated for voting 
purposes {^rc Comitia). The word is ajiplied more iiarticularly 
to a periejd of 100 years. The “century-plant” is a name given to 
the agave ((/.t'.), or American aloe, from the supposition that it 
dowers once only in every 100 years. 

CEOS, an island in the Aegean sea (Gr, Keevy mod. Zea or 
Tzia), 14 m. off (he coast of Attica, in the group of the Cyclades 
and (he e[jar(hy of Syra. Its greatest length is about 15 m. and 
its breadth about 8 m. Mount Elias in the centre is 1,864 ft. high. 
Among its productions are lemons, citrons, olives, wine, hemey and 
valoni.'i. Thc-re wc-re formerly four towns in the island;—lulls, 
about 3 ni. from the north-west shore, repre.scntc'd by the town of 
Zc-a, f'oressia, the harbour of lulls, Carthaea, in the south-east, 
at S’tais Polais village; and Poiees.sa, in the south-west. lulls was 
the birthplace of the lyric poets Simonides and Hacchylides, the 
philosophers Prodicus and Ariston, and the physician Erasi.stra- 
(us. I'rom its excellent code, the title of Cean Laws passed into a 
jjroverb. One of them forbade a citizen to protract his life beyond 
sixty years. Ceos fought on the Greek side at Artemisium and 
Salamis; joined the Delian League, and al.so (he Athenian alliance 
in 377 n.c ; revolted in 3()3--3():, but was rc’duced again. Athens 
then assumed monopoly of the ruddle, or red earth, the most val¬ 
uable product of the island. Ceos was divided in a.d. 1207 among 
four Italian .idvcailurers; was included in the duchy of Na.xos in 
1537; passed under Turkish rule in 1506 and (hence into the 
Greek kingdom; in 1941 it was occupied by German troops. Sil¬ 
ver coins (d Carthaea and Coressia date from the 6th century 
H.C’. See Pridik, Dc Cfi Insulae rebus (1892). 

CEPHALIC INDEX, the ixucentnge of breadth to lengdli 
in any skull. The longer diameter of a skull, the antero-i)o.sterior 
diameter is taken as too; if the shorter or transver.se diameter 
excec-ds 80 the skull is broad (brachycephalic), if between 80 and 
75, it is mesaticephalic, and if below 75, dolichocephalic {see 
Races of Mankind). 

CEPHALONIA, largest of the Ionian Islands on the W. of 
the Greek mainland (Ttal. Cejalonia, ancient and modem official 
Greek KephaUeni(i,Kf<Pa\\rjvla). Pop. (1928), last census before 
World War II. 66, 414. Its length is 31 mi. and its breadth varies 
from about 20 mi. in the southern portion to less than 3 mi. in the 
promontory oi)posite Ithaca. The whole island is mountainous, 
the main range running from northwest to southeast. The ancient 
Mount Aenos, now Elato or Monte Negro (5.315 ft.), frequently 
has snow for several months. There are few' permanent streams 
except the Rakli. and springs are likely to fail in dry summers. In 
(he west a gulf runs up from the south, a distance of about 7 mi.; 
on its east side is the chief town Argostoli (q.v.), and on its west 
the rival city of Lixurion. About a mile west of Argostoli, a 
stream of sea water running into a chasm in the .shore is made to 
operate “sea-mills, ’ About 5 mi. frenn Argostoli is the Venetian 
castle of St. George. The ruins of Crane are close to Argostoli; 
those of Pale to Lixurion. On the other side of the island the re¬ 


mains of Same are on the bay of the same name, those of Proni 
or Pronni, farther south above the vale of Rakli. All these have 
impressive walls, Cyclo[>can and Hellenic. Near the village of 
Scala is a nameless site with Roman baths and tessellated pave¬ 
ments, a brick temple and rock-tombs. The inhabitants of Cepha- 
lonia have always been indu.strious in the construction of cultiva¬ 
tion terraces. But only a small proportion of the soil is under 
cultivation, and the grain production meagre. The chief crop is 
the currant, in which Ccphalonia surpasses Zante. The fruit is 
smaller than that of the Morea, and has a peculiar flavour; it 
ordinarily finds a market in Holland, Belgium and Germany. The 
grape vine also is growm, for wine. The olive crop is of importvincc, 
and cotton is growm in the low grounds. Manufactures arc few ; 
lace from aloe-fibre, Turkey carpets, and ba.sket-work in the 
villages; and boat-building at both the principal towns. Of all the 
seven “Ionian Islands” Cephalonia and Zante (q.v.) are most 
jiurely Greek. 

History.—In the Homeric poems the Cephallenes are subjects 
of Ulys.ses, but Cephallenia is not mentioned: probably it is repre¬ 
sented by Same {see, however, under Ithaca). In the Persian 
War the island took but little part; in the Peloponnesian it sided 
with the Athenians. The town of Pale supported the Aetolian 
cause and was vainly besieged by Philip V. of Maccdon in 218 b.c.( 
In 189 R.c. all the cities .surrendered to the Romans, but Same 
afterwards revolted, and was reduced only after a siege of four 
months. The island was pre.sented by Hadrian to Athens, but it 
appears again later as “free and autonomous.” After the division 
of the Roman empire, it was attached to Byzantium till 10S2, 
when it was captured by Robert Guiscard, who died, however, 
during the revolt of 1085. In 1204 it was assigned to Gaius, prince 
of Tarentum, who accepted the protection of Venice in 1215; and 
after 1225 it was held with Santa Maura and Zante by the Tocco 
family at Naples. Formally made over to Venice in 1350 by the 
prince of Tarentum, it fell to the Turks from 1479 to 1500, but 
Venice held it again till the fall of the republic. 

For some time it was administered for the French government, 
but in 1809 it was taken by the British. Under vigorous governors, 
like Major de Bosset (1809-13) and Sir Charles Napier (1S18- 
827), the island advanced in material prosperity, but was several 
limes the scene of political disturbances. It retained longer than 
the sister Islands traces of feudal influence exerted by the landed 
proprietors, but has been gradually becoming more democratic. 
Under the Venetians it was divided into eight districts, and an 
laborate .system of police w'as in force; after its annexation to 
Greece it was broken up into twenty demarchics, each wdth its 
.separate jurisdiction and revenues, and the police system was 
abolished. In 1941 it was occupied by Italy. 

Bihlkk'.rapity. —\ special treatise on the antiquities of Cepludonia 
was written by Petrus Maurorenus. Sre H()IIand’.s Travels (iXis); 
An.sled’s Ionian IsUinds (1863); Viscount Kirkwall’s Four Yrar^ in 
Ionian Islands (1864); Wiebel’s Dir Inset Krphalonin; parliamentary 
papers. Riemann, Recherches arrhiologigurs sur Ics lies loniennes 
(Paris, 1879-1880); Parlsch, Kephallenia und Ithaka (1890); Pauly- 
Wi.ssowa S . V ., see also Corfu ; Ionian I.slands. 

CEPHALOPODA, a group of highly organized invertebrate 
animals of c.xclusively marine distribution constituting a class of 
the phylum Mollusca. Some 150 genera of living ccphalopods 
arc known, of which the octopus, the squid and the cuttlefish 
(qq.v.) are the most familiar representatives. The extinct forms, 
however, outnumber the living, the class having attained very 
great diversity in late Palaeozoic and Mesozoic limes. Of extinct 
cejihalopods the Ammonites {q.v.) and Belemnites are the most 
familiar e.xamples. 

The Cephalopoda agree with the rest of the Mollusca in gen¬ 
eral structure and appear to have the closest affinity wdth the Gas¬ 
tropoda (snails, jieriwinkles, limpets, etc.). They have a more or 
less elongate body (visceral mass) covered by a “mantle.” The 
latter secretes a shell and encloses a cavity in which the gills are 
.suspended. The alimentary canal is furnished -with the character¬ 
istic molluscan rasping tongue or radula. These animals differ 
from the re.st of the Mollusca primarily in that the head and foot 
are approximated, so that the mouth is situated in the middle of 
the foot, and the edges of the latter are drawn out into a number 
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of appendages (arms and tentacles). The area just above the 
edge of the foot, from which the epipodium of the Gastropoda is 
developed, is produced to form a peculiar organ of locomotion, 
the funnel. The majority of living cephalopods possess fins and 
their shell is in a reduced or degenerate condition, a tendency 
apparent in many fossil forms. In short the leading feature of 
cephalopod organization and the dominating theme of their 
evolution is the development of organs 
that subserve a vigorous aggressive mode 
unhampered by the heavy calcareous 
i'hell that is carried by their more sedentary’ 
inactive relatives. Nevertheless the 
(q.v.) and many forms 
t'xtinct retain the shell in a complete 

^ For invertebrate animals the Cephalo¬ 
poda attain a large average size and the 
genus Architcuthis (giant squids) are ac- 
Fig. i.“ nautilus pom- fually the largest living invertebrates, the 
PI LI us (ABOUT 1/12 NAT- Atlantic species Arc hit eut his prince ps at- 
URAL SIZE) taining a total length of 52ft. (inclusive of 

the tentacles). The shell of (he fossil ammonite (Parhydiscus sep- 
penradensis) from Westphalia (Cretaceou.s) measures 6ft. t?in. in 
diameter and is the largest shelled mollusc. Though not such a 
nourishing group as they were in secondary times, the Cephalopoda 
are still one of the dominating groups of marine animals. They are 
the principal prey of whales and other marine carnivora and the 
relentless enemies of Crustacea and small fishes. The bizarre 
appearance of Cephalopoda, their sinister eyes and the secretive 
haliits of some of the shore-living forms have made them a 
subject of legend among imaginative peoples. Modern authors 
have not hesitated to exaggerate the horrors of the attack of a 
giant squid or octopus; and Denis de Montfort and Victor Hugo 
have invested them with a melodramatic violence that has taken 
root in popular fancy. Nor is this reputation for ferocity un¬ 
merited, as far as attacks on human subjects are concerned. 

Classification.—In the past decade the classification of the 
Cejihalopoda has undergone a considerable amount of revision 
principally owing to the work of Naef and other German zool¬ 
ogists. The following is the scheme drawn up by Grimpe (1922): 

Class. Cephalopoda. 

Sub class 1, Protoccphalopoda. 

Order 1. Nautiloidea. 

Order 2 . Ammonoidca. 

Sub class 2 . Metaccphalopoda. 

Order 1. Octopoda. 

Sub order i. Cirrata. 

Sub order 2 . I’alaeoclopoda. 

Sub order 3. Incirrata. 

Order 2. Dccapoda. 

Sub order i. Sepioidea. 

Sub order 2. Teuthoidea. 

Sub order 3. Belemnoidea. 


It will be seen that this scheme recognizes the fundamental 
distinction proposed by Owen, which separates Nautilus and its 
allies from the octopods, squids and cuttlefish. This distinction is 
without doubt sound, for it rests on the fact that, within the 
limits of our knowledge, the Nautilus has a more primitive or¬ 
ganization than the rest of the Cephalopoda. It has a wholly ex¬ 
ternal coiled shell, four gills and kidneys, and other features 
which we are justly entitled to regard as primitive. It must, 
however, be recognized that we can deal only with the shell of 
the extinct nautiloids and the ammonites and we do not know if 


the rest of their organization was like that of Nautilus. It is a 
fair inference, however, that the living and fossil nautiloids and 
the ammonoids are a natural group. Grimpe’s scheme differs 
herein from the older classification in raising the main sub-divi¬ 
sions to the status of sub-classes and in thus emphasizing their 
distinctness as is done in the case of the streptoneurous and 
euthyneurous gastropods. This is an advantage and may be 
safely adopted. 

The classification of the Dibranchia proposed by Naef and 
Grimpe involves a more fundamental change. In its primary di¬ 
vision into Octopoda and Decapoda it follows traditional lines. 
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In its secondary division of these groups, however, it departs 
from the latter for reasons which appear to us well-founded. 
Among the Octopoda the fossil Palacoctopus merits recognition as 
representing a separate sub-order. It is. however, in the re¬ 
organization of the Decapoda that the new scheme has most to 
recommend it. The recognition of the three sub-order.'. Sepioidea. 

Teuthoidea and belemnoidea has 
the advantage of taking into ac¬ 
count our knowledge of the j>h_\ l- 
ogen>' of the order, and mark¬ 
ing the three great tendencies 
that can be recognized in the 
evolution of the decapod shell. 
Fig. 2.— AN OCTOPUS resting on 'lilt' older “Oigopsida are, as tar 
THE SEA bottom (ABOUT i/io NAT- as nearly all (heir living represen- 
URAL SIZE) tatives are concerned, preserved 

intact. But the Bclcmnite-like fossil forms are quite reasonably 
abstracted from them and {dated in a se|)ara(e sub-order. 7 'he 
older “Myopsida,” which contained forms with radically dis¬ 
similar shells, such as Sepia and Lolita, are re.soKed into two 
.sections, one of which (Sepia, Sepiola, Spirnla and certain ex¬ 
tinct forms) is elevated to sub-ordinal rank (the Sepioidea). 
while the other (Lolif^o, etc.) is treated as a sc'clion of the 
Teuthoidea along with the Oigopsida (as above restricted). It 
may be reasonably objected that thi,s has the effect of placing 
forms .such as Sepiola which, like Lolif'o, have a chitinous. non- 
calcificd shell in a different sub-order from Lolifin and the 
Oigo|)sida, and of disregarding certain points of similarity between 
the Lolij’inidac and Sepiidac. Nevertheless it is held that in spile 
of this fact. Sepiola and its allies are more closely allied anatomic¬ 
ally to Spirula, which has (he distinction of being tlie only living 
dibranch with a coiled and partly external calcareous shell, than 
to Loligo and the Oigo|)sidn. and (hat ph\'logenetically they can 
thus be attached to the sepioid stock. Concerning the affinities of 
spirula, a good deal of controversy has taken {ilac.e. It seems 
best to accept Chun’s view that it is a sepioid form, as the rea- 
.sons set forth at length by him in his study of this interesting 
genus {Wisscnschajtliche Ergehnisse der Deutschen Tiejsee. 
Expedii. Bd. iH, i(;i5) are sufficiently convincing. 

Anatomy and Physiology—In'fig, 3 is given a diagram 
illustrating the structure of a ce|)haIoi)od. Though schematic, 
this diagram gives a very fair idea of the organization of such 
forms as the common cuttlefish, scjuid and octo{)US. The view 
has been widely accc{)tcd that in the Ce{Thalopoda the surface of 
the foot has become very much shortened as compared with that 
of other molluscs, the length of 
the body being reduced, while 
its height is increased. This mod¬ 
ification of what we may assume 
to be the original plan of niollus- 
can organization is held to have 
been brought about by the foot 
shifting forwards until it bt'camc 
involved in the head, its edges 
growing round and encircling (he 
mouth. It will be seen in the 
section on Develo{)ment that 
this process is actually indi¬ 
cated in the embryo, so that 
Fig. 3. — DIAGRAM ILLUSTRATING on this, as well as other grounds, 
THE STRUCTURE OF A CEPHALOPOD j-ggard (hc Current view 

as to how the cephalo|Dod organization was attained as sub¬ 
stantially accurate. As to which surface of a cejihalopod should 
be called anterior and which posterior we are on sound mor¬ 
phological ground if we regard the head and foot as ventral and 
the mantle-cavity as posterior. Nevertheless in many ccphalo{)ods, 
which move about by swimming, the long axis of the body be¬ 
comes horizontal, like that of a fish, and the anterior surface 
might be more a{)propriately termed “upi^er’' or “dorsal" and the 
posterior surface “under” or “ventral." 

The viscera of our typical cephalopod are covered by a dome¬ 
shaped or elongated sheath of skin, the mantle, which is in close 
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contact with the body anteriorly, but posteriorly is free and 
encloses the mantle cavity, into which the gills project and the 
anus, kidneys and reproductive system o[X*n. 

below the visceral mass are the head and foot which together 
continue the main mass of the bod'c. On the [a>sterior side of this 



Fig, 4 . — CHIROriUTHIS IMPERATOR (about '4 NATURAL SIZE) 


head-fool I'cephalo-jiedal mass) is a muscular tube, the funnt^I. 
The circlet of arms eii< ircles the mouth. 

The main divergences of structure have already Ix'en indicated 
in the section on classification; but, for the sake of rendering clear 
the imiKulance of some of the details 
which follow, it is necessary to recall two 
important facts, first that Nautilus with 
it.s external coiled shell rejiresenls a more 
primiticc and less specialized t>pe tlian 
do the Diliranchia, a grade of organization 
sc'en in nian>' anatomic,il features, and sec- 
ondh' that the Dibramhia have acetuired a 
more ac ti\e and vigorous mode of life that 
has led to certain marked departures in 
structure and function from the type rc*p- 
resented by Nautilus and (ue may assume) 
the ammonites. Lastly among the l)i- 
hrancdiia themselves certain important 

haoitudinal divergences are eslablisned, iri« 5_* TRiAssfC 

and hand in hand with these we must note monite. trachyceras 
striulural and jihysiological adaptations, aon (about ?4 natural 
c y., to a life permanently sjH'iit in the 

great depths of the sea, to a permanent floating life or to a more 
active and aggres'-ixe existence near the surface. The* details of 
cephalopod .m.iiomy and physiology may be studied in any 
good zoological textbook or in divers special papers and mono¬ 
graphs. ITie following account attempts to eliminate detail and to 
present the main structural and physiological features of the 



class in relation to the mode of life of the animals concerned. 
External Anatomy and General Organization. —The 

nautiloids and ammonites were in all probability mainly shallow- 
water animals living near the bottom. They relied for pro¬ 
tection on a calcareous external shell and their speed of move- 
I ment was probably inconsiderable. The modern Nautilus repre- 
i sents this mode of life pretty closely. The Dibranchia, are as 


j wc have seen, on the whole more active, 
and swimming or floating has become their 
characteristic mode of locomotion. Ac¬ 
cordingly we notice the following features 
in their external organizations; (i) The 
mantle, which in the majority of molluscs 
and in the Tetrabranchia has a passive role 
and merely cemtains the viscera and se¬ 
cretes the shell, has bec ome involved in the 
mechanism of locomotion. It has lost or 
almost entirely lost the rigid shell and has 
become highly muscular. Its expansion and 
contraction promote a locomotor water- 
current by drawing water into the mantle 
cavity and expelling it through the funnel. 

The rapid ejection of this jet of water en- 
.ables the animal to execute rapid retro- 
1 grade movements. As a means of sealing 
i the mantle aperture while the locomotor 
; jet is under compression, there is devel- 
1 oped an “adhesive apparatus,” a cartilagi- 
! nous stud or ridge on each side of the edge 
of the mantle and a pair of corresponding 
.sockets on the head into which the studs or 
ridges fit so that the mantle edge is locked 
to the hf'ad. (i) The funnel in Nautilus is Upper, Crioceras emarici- 
repre.sentccl by two muscular folds which Lower, Heterocaras 

meet in the middle line. In the Dibranchia 

these folds arc comijletely fused up and form a complete tube. 
(3) Additional locomotor appendages in the shape of tins are de¬ 
veloped from the sides of the mantle. These may become very 
large and no doubt a.ssi.st in balancing the animal. (4) In accordance 
with their active, mainly reptorial mode of life, the circumoral ap¬ 
pendages, which are many and feebly devtdoj>ed in Nautilus, are 
fewer in number in the Dibranchia, but more muscular and pro¬ 
vided with suckers which in the Decapoda are furnished with 
horny, often toothc'd rims. In certain forms (he teeth of the suck¬ 
ers arc modified as large and fomiidable hooks. 'I'wo of the arms 
j are specially modified in the Decapoda for the captiin' of prey. 

I Internal Anatomy. —(t) Internal supporting structures. All 
I the Cephalopoda have an internal cartilaginous covering of the 
! main ganglia of the nervous system. In the Dibranchia this is 
i more complete than it is in Nautilus. It encircles the ganglia 
! and constitutes a kind of skull. Besides this structure the greater 
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Fig. 6 .—UNCOILED cre¬ 
taceous AMMONITES 
(ABOUT % NATURAL 
SIZE) 
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SHOWING THE 
Chambered 
STRUCTURE 



Whole Specimen 


FlO. 7. SPIRULA PERONII (ABOUT NATURAL SIZE) 

mobility of the Dibranchia is secured by other skeletal suppor 
of the muscles which are found at the base of the fins, in tl 
“neck,” gills and arms of various forms. (2) Viscera. The al 
rnentary system of the Cephalopoda consists of a muscul; 
huced mass furnished with a pair of jaws (mandibles) and 
rasping tongue (radula), oesophagus, salivary glands, stomac 
coccum, liver and intestine. Efficient mastication is secured by t! 
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powerful mandibles and sharp-pointed teeth of the raduia. In 
the Octopoda the oesophagus is expanded to form a crop and in 
the Cirrata, possibly in relation to the special diet of these 
mainly deep-sea animals, which seem to feed on bottom debris, 
the raduia is frequently degenerate or absent and there is a 
“second stomach,”a capacious dilatation of 
the intestine. In the Dibranchia the pancre¬ 
atic element of the liver is partly separated 
from the latter. Nearly all the members of 
this subclass have a diverticulum of the in¬ 
testine situated near the anus in which is 
secreted a dark fluid ("sepia” or “ink”'). 
This can be forcibly discharged, and the 
dark cloud thus formed in the water serves 
OF as a means of escape from enemies. (See 
section Distribution and Natural History .) 
This so-called ink-sac is absent in Nautilus 
and in certain deep-sea Octopoda. 

Circulatory and Respiratory System. —These systems arc 
very highly developed in the Cephalopoda. Unlike the rest of 
the Mollusca the blood is conveyed to and from the tissues in 
vessels instead of mainly through a system of diffuse cavities 
(lacunae), though the vascular system of Nautilus is partly 
lacunar. The process of circulation and oxygenation is more con¬ 
centrated in the Dibranchia, which hav^e only two cardiac auricles 
and two gills instead of four auricles and four gills as in Nautilus. 
The mechanism of respiration is 
likewise more efficient in the 
Dibranchia, the rhythmical con¬ 
tractions and expansion of the 
mantle musculature procuring a 
very effective circulation of water 
over the gills. The latter are 
feather-like in general plan, i.e., 
they consist of a central axis with 
side-branches disposed down each 
side of it. There are as many a.s 
40 filaments a side in some Di¬ 
branchia; but in the Octopoda 



Fig. 9.—TWO views of the horny 
RINGS OF SUCKERS OF TODARODES 
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Nota the sharp teeth on the r 


they are less numerous, and in 
abyssal forms (c.g., the Cirro- 
leuthidae) they are very much reduced in number and length. 
Renal Organs. —^The excretion of nitrogenous waste is carried 


out exclusively by the kidneys; the liver, which in certain other 
molluscs has an excretory as well as digestive role, does not par¬ 
ticipate in this function. There are four kidneys in Nautilus and 
two in the Dibranchia. 

Nervous System. —The chief ganglionic centres of the Ceph¬ 
alopoda are concentrated in the head and are very closely 
approximated. Such intimate union is not usually founcl in other 
molluscs, but is nevertheless seen in certain Gastropoda. This 
condensation of the central nerv¬ 


ous system is seen in Nautilus 
and is carried still further in cer¬ 
tain Dibranchia. Features indic¬ 
ative of functional specialization 
are found in the latter, e.g., in 
some of the Teuthoidea the cere- 
Fig. 10.—row of TEETH IN RAD- bral centrcs are subdivided and 
ULA OF AN OCTOPUS (HIGHLY MAG- the pedal ganglia are likewise di- 
vided into brachial and epipodial 
elements which innervate the arms and funnel respectively. The 
sense-organs of the Cephalopoda are eyes, rhinophores (olfactory 
organs), statocysts (organs for the nervous regulation of balance) 
and tactile structures. The eyes of Nautilus are of a more prim¬ 
itive construction than those of the Dibranchia in that they have 
no retractive lens and the optic cavity is open to the exterior. 
In the Dibranchia the eyes are very complex and approach those 
of the Vertebrata in efficiency. 

Reproductive System. —The sexes are separate in the Ceph¬ 
alopoda. No instances of hermaphroditism or of sex-change such 
as are found in other molluscs have so far been reported in this 



class. Sexual dimorphism is of fairly regular occurrence; but it 
is u.sually expressed in slight differences of size and the propor¬ 
tion of various parts. In the jx'lagic Argonautidae (Octopoda) 
the male is very much smaller than the female, and in the cuttle¬ 
fish (Doratosepion confuse) the males are distinguished by the 
possession of long tail-like prolongations of the tins. In nearly 
all cephalopods the males are in addition distinguishi'd by the 
modification of one or more of the appendages as an organ of 
copulation. The male reproductive system is on the whole a 
little more complex than the fe¬ 
male. chiefly in relation to the 
method of copulation. The sper¬ 
matozoa are transferred by the 
male to the female.in long tubes 
(spermatophores) which are 
formed in a special sac (Need¬ 
ham's organ ) on the course of the 
Fig. 11. — MALE OF ARGONAUTA male vas deferens. These tubes 
ARGO SHOWING HECTocoTYLus; arc depo.sited cither in the neigh- 
(ABOUT NATURAL SIZE) bouihootl of the inoutli of the fe¬ 

male {Nautilus; Sepia, Lolif^o and other Teuthoidea) or in the 
manlle-eavity (Octopoda; certain Teuthoidea) by means of the 
copulatory organ (hectocotylus | Dibranchia ]: syaadix [AtiNDYN.?]). 
The latter is a simple spoon-like modification of one of the arm.s 
in the Octopoda. In the Dccapoda a great diversity of modifica¬ 
tions is found which may involve more than one arm. Similarh’ 
in Nautilus an accessory copulatory organ {antispadix') is found. 
It has recently been suggested that some of the peculiar modifica¬ 
tions found in the Decapoclu enable the copulatory arm or arm.s 
to be used as an organ of stimulation. 

Colour Change and Luminescence. —Besides the permanent 
colour of the skin, the Dibranchia po.sscss a cutaneous system 
of contractile cells (chromatophores) containing pigment whi('h 
can be expanded or contracted so as to exhibit or conceal the 
pigment cither of all the cells simultaneou.sly or only of those 
containing a certain pigment. The circurn.stances in which these 
changes are brought about are discussed in the section on 
Distribution and Natural History. 

In certain Dccapoda, principally those which live at great 
depths, special light-organs are developed in various regions of 
the mantle, arms and head. These organs are not found in 
Nautilus and the Octopoda (except in Melanoteuthis luce.ns). 
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Fig. 12.—^THE MANTLE CAVITY OF A CUTTLEFISH (SEPIA) OPENED IN 
ORDER TO DISPLAY ITS CONTENTS 


They arc only sparsely founcf in the littoral Sepiidae and 
Loliginidae; but a special type of light-organ said to produce the 
peculiar phenomenon of “bacterial light” has been described in 
certain species of Scpiola and Loligo (Meyer; Pierantoni. Rob¬ 
son). 

Development. —The development of Nautilus is unfortunate¬ 
ly not yet known, so that if any clues to the phyJogeny of the 
cephalopods may l)e obtainable from the embryology of their 
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ARMS AND TENTACLES OF 
LARGE SQUID. ONYCHOTLUTHIS 


most primitive living rcpre.sonlative, they are still withheld from 
us. 1'he eggs of all lephalopods arc provided with a remarkable | 
amount of yolk .so that, unlike that of the rest of the Mollusca, 
the .segmentation is ineomplete and restriited to one end of the 
egg. The embryo i.s likewise localized at that end and the ectoderm 
ap[)cars slreuhed out over one extremity of a large mass of 
yolk. Later on, a sheet of cells is developed below the ectoderm, 
lornmencing from that edge of 
the ectoderm at which the anus 
is .subse(|uenl ly developied; and 
after this, cells rnigr.iling inwards 
from the edoderm give rise to 
the mesendoderrn. I'he d<-velop- 
inenl of the various organs need 
not otcujiy us; but it is neces.sary 
to point out that the mouth in 
the early .stage of development is 
not .surrounded by the arm-rudi¬ 
ments. 'Pile latter arise as out- 
growth.s of the lateral and pos¬ 
terior edges of the primordial 
embryonic area. 'I'hese out¬ 
growths pass forwards during 
hater develo|)ment until they 
reach and encircle thi* mouth 
The funnel arises as a jiaired out¬ 
growth of the same area, a con- Fig i3 
dilion which is retained in the 
adult Niui/ilus, while in the Dibranchia the two portions fuse 
together in the median line. The development of the Cephalopoda 
varies somewhat after the germ layers have been developed, 
according as to whether there is a yolk-sac or not. The embryo 
ot f.oliyji and Octopus is iirovided with a yolk-.sac which 

may become partly internal; while- in certain Decapoda pre¬ 
sumed to be archaic there is lc*ss yolk and the yolk-sac is prac- 
ticall\' ab.si iit ( "Oigopsid embryo’’ of (Irenacher). Nevertheless, 
although we may regard the latter mode of development as less 
s[iei ia!i/,c‘d than that of the lieavily yolke-d egg, e.i,'.. of Sepia, 
there i^ no cc-rtiiin indication in the clevc-lopment of any known 
cephalopod of those larval phasc-s that charaetc-rize the develop¬ 
ment of other Mollusca, The embryological history of the mem- 
bc‘rs of the ('c'phalopoda reveals as much s[)ecializalion and 
differentiation from the more primitive rnollu.scan type of de- 
velojiment as does the structure of the adult. 

Phylogeny and Evolution.—'I'he structure of the soft parts 
of fossil cephalojiods is only very scantily known, .so that our 
knowledge of the evolution of the 
class since its first afipearance in 
('arnbrian times is largely based 
on the shell It thus follows that 
our main dic’ision of the class into 
Tetrabranchia and Dibranchia. 
based as it is on the structure of 
the gills atul other primitive traits 
sc-en in the visceral anatomy of 
Ximtiius, has little relation to our 
knowledge of the primitive nauti- 
loicls and ammonoids. Similarly 
our knowledge of the evolution 
of the OctoiHida. in which the 

shell is vestigial and non-calcihed, ^**®f*^o of loligo 

is rather compromised by the ab.st'iue of verifiable fossil remains. 

In order to understand the evolutionary history of the Ceph¬ 
alopoda as revealc'd by the geological record, it is necessary to 
allude to the shell of Nautilus, which, by reason of its general or¬ 
ganization, is regarded as the most primitive living cephalopod. 
This shc-ll is coiled and subdivided into a number of closed 
chambers, the last of which is occupied by the animal.-Through¬ 
out the*system of chambers runs a median tube, the siphuncle. The 
earliest forms which we can recognize as cephalopods are found 
in Cambrian rocks. In Orthoccras (fig. 17) we see the unmis¬ 
takable chambered shell and median siphuncle of the nautiioid. 




The shell is, however, straight, not coiled. At a later stage we find' 
the shell becoming coiled like that of a true Nautilus. This is well 
seen in the Silurian Ophidioccras. In Triassic rocks are found re¬ 
mains closely resembling our modern Nautilus; but the latter 
did not actually appear until the early Tertiary. 

This short sketch gives us a clue to the first stage in the evo¬ 
lution of the Cephalopoda. If we accept the view that the Mollus¬ 
ca are a homogeneous group, it 
is reasonable to suppose that the 
primitive Mollusca from which 
the Cephalo{)oda sprang were 
provided with a simple cap-like 
shell not unlike that of a lim{)et. 

What circumstances of adapta¬ 
tion or internal momentum dic¬ 
tated the lines on which cephalo¬ 
pod evolution should proceed are 
not known; but the first result 
was an elongation of the shell 
achieved by the deposition of 
lime salts around the edge of the 
primitive cap-like shell as the 
animal progressively shifted its 
position away from the apex. At 
each successive growth-period 
the back of the visceral mass se¬ 
creted a partition (septum), thus looLotit 
forming the successive compart- F’ig, 
ments of (he nautiioid shell. The 
elongate shell thus produced, which we see in Orthoccras, no 
doubt became unmnnageable and liable to injury. As in the case 
of the Gastropoda, it liecame coiled, which had the mechanical 
advantage of saving the shell from accident and making it more 
manageable. The second order of tetrabranchs, the ammonites, 
which are only known from fossil forms, was a very large group 
and the plentiful remains of their shells at certain horizons has 
provided material for special studies of evolutionary phenomena 
at once fa.scinating and bafiling. The ammonites are ranked as 
Tetrabranchia on conchological grounds; but we do not know in 
fact whether they possessed the anatomical structure of the 
aautiloids. They differed essentially from the true nauliloids in 
having a marginal siphon and a persistent embryonic whorl at 
the apex of the shell (protoconch). It is customary to derive 
them from Devonian forms with straight shells, such as Bactrites, 
though in fact Bactrites itself has certain nautiioid traits. Coiled 
ammonites appear in the upper Devonian (Goniatites), and there- 
fter follow a great variety of forms. They are ilistinguished by 
tendencies towards uncoiling and great comple.xity of the sutures 
(line of junction between the septa and 
the main shell-wall) which illustrate re¬ 
markable phenomena of growth (mostly 
modifications of the principle of Recapitu¬ 
lation). Some lineages (or evolutionary 
strains) illustrate retrogressive evolution, 
the later members of such series reacquir- a francis) 
ing traits seen in earlier stages of tl^c ^® — larva of 

series. These retrogressive stages are 


-EGGS OF THE COMMON 
CUTTLEFISH. SEPIA OFFICINALIS 


CHIROTEUTHIS ('•DOVA- 
TOPSIS” STAGE) 


espc-cially noticeable in the Cretaceous 
period, at the end of which the ammonites became extinct. It is 
not yet safe to say that this group as a whole ran a straight course 
through increasing complexity to a climax from which they passed 
to senescence and ultimate decay. It is tempting to read such a 
plain evolutionary theme into their story; but it seems more 
likely that as Swynnerton suggests, they were cut off when still 
a flourishing group by a great secular “revolution” of climate 
and earth-change, rather than by the exhaustion of their own 
evolutionary momentum. The history of the dibranchiate Cepha¬ 
lopoda is dominated by one main evolutionary theme. Our 
modern squids, cuttlefish and octopods are distinguished from 
the nautiioid forms by the possession of an internal and partly 
degenerate shell. In one form alone (Spinda) the shell is still 
partly external. The position and state of the shell in the 




CUTTLEFISH, OCTOPUSES AND SQUIDS OF THE MEDITERRANEAN 


1. Squid (Todarodes sagittatus) 

2. Common squid {Loligo vulgaris) 

3. Octopus (Rossia macrosoma) 


charging the Ink which squids 6. Octopus (Fcaeurgus tetracirrus) 

eject as a screen against their ^ Octopus iOcythoe tuberculata) 

enemies Common cuttlefish (Sepia ofti- 

Dfinnr nautili,* ! A rirnrtait* ^ arml I'inahW 


9. Sepiola aurantiaca 

10. Eggs of cuttlefish (Sepia olli- 

cinalis) 

11. Common octopus (Octopus vul¬ 

garis) 
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Dibranchia is due to the progressive overgrowth of the shell 
by the mantle and the formation around the shell of a sec¬ 
ondary sheath, the various parts of which eventually become 
larger than the shell itself. The loss of the true shell probably 
went hand in hand with the gradual acquisition of an active 
swimming habit, in which the protection of a rigid outer covering 
was replaced by greater mobility entailing the development of 


Diagram through the 

MIDDLE OF ULOCEKAS 

Ottmetm. THE COMPLETE 
SHELL-WALL IS SEEN ONLY 
IN THE LOWER THIRD OF 
THE FIGURE 


Fig. 17,- -diagram of sections through the shell of palaeozoic 

NAUTILOIDEA. SHOWING THE CHAMBERED STRUCTURE 

stronger pallial muscles. At the same time the acquisition of a 
fresh orientation probably entailed a readjustment of the centre 
of gravity of the animal, the heavy, more or less terminal shell 
being incompatible with rapid movement in a horizontal position. 
Of forms which connect the Dibranchia with the Tetrabranchia 
we have no direct evidence. According to Naef we may distin¬ 
guish certain orthoceratid nautiloids which show an approach to 
the oldest Dibranchia; but it is not until Triassic times that we 
meet in unmistakable evidence of the modification 

of the shell. This tendency is .seen at its best in the Belemnites. 
It consists primarily in the enclosure of the apex of the shell in 

an external calcified sheath, the .. . 

guard, and the development of an » /^SMoin arms I J ( O i 

accessory plate, the pro-ostra- 

cum, at the anterior end of the TtMtAcu* 

shell. The forms which exhibit \ 

these modifications were un- UriT^ETn-_1 

doubtedly dibranchiates, as they J | f ~ \ I 

possessed the characteristic ink- 1 > i. /'ll \i 

.sac and hooks on their suckers. / \ 

The belemnites gave rise to sev- \1 if/ 

oral lines of descent. In one of I X'’w>o»TiutuM A ^ / 

these the guard is reduced and Ml \\// 

the original shell (phragmocone) ^ 

is coiled {Spirulirostra). Further ^ \ y\]l 

reduction of the guard and more |i 'pMRACMocony ^i| 

extensive coiling of the phrag- v 

mocone produced the shell of the '^cuaro^ 

modern Spirilla. In another line___ 

the guard is similarly reduced, 

and the extension of the phrag- fk-. ta.— restoration of the 
moconal septa as closely set and animal and shell of a belem- 
numerous layers up the surface nite 
of the pro-ostracum led through 

the Belosepia to the modern cuttlefish. The modern Teuthoidea 
(Loliginidae and “Oigopsida”) are distinguished by the loss of 
phragmocone and guard and the persistence of the pro-ostracum 
as a horny “pen.” These forms appear in the Jurassic and are 
probably developed from belemnite-like ancestors. Of living 
Teuthoidea Ommastrephes preserves a trace of the phragmocone. 

(^ing to the great reduction of the shell in living Octopoda, in 
which it persists as fine cartilaginous “stylets” or as somewhat 
better-developed fin-supports (Cirrata), the stylets, or fin-sup- 


jwrts, are usually regarded as vestiges of the shell; but it is po.s- 
sible that this interpretation is wrong. We have no knowledge 
of the ancestry of this group. The .structure of Palaeoctopus nne- 
boldi from the Cretaceous of Syria affords no clue to the early 
stages of octopod evolution. This form combines cirromoqjh and 

. .octopod characters; but in gen- 

j I appears to be more oclo- 

jjl / / /_ ASq«,d pus-like. Of the modern Octo- 

II poda it is likely that the Cirrata, 

/ oMMA'.mpHfs in spite of much siiecialization in 
/ relation to the. abyssal habit, are 

^ ~ li coNOffurms 

oclopods As far as the rudiment 
of the shell is concerned .such 
if PI A forms as Cirrotc ithis viiillcri and 
^ ' Vampyrotcuthis are more primi- 

-siPHUNCu live than Octopus, Elcdonc and 
Argoiumtidac. 

if Distribution and Natural 

\ C f V \ proost«acum History.— The Cephalopoda arc 
V yC (c / exclusively marine animals. No 

T. siPHUNco authentic records are available 
occui.>ation of fre.sh or 
brackish water. Although they 
P? LK/ occasionally carried into cstu- 

yf : /A aries, they do not tolerate water 

/r *S _ mosmA reduced salinity. In this re- 

/■ sped (hey are comparable with 

V M I A8»wmo.tr (liL* Amphineuru and Scaphojiotla 

S among other Mollusca and with 

the Echinoderma and Brachio- 

_A T- - 7-poda. It is interesting, but rather 

--- fruitless to speculate as to why 

(BRITISH MUSEUM! SO highly orgaiiizcd and dominant 

Fig. 19 - the belemnite and its a group has never, as far as wc 
descendants, sections through know, accommodated it.self to 
the MIDDLE OF THE SHELL f^esh watcT. The fad that there 

are many littoral sjH’cies further emphasizes this exclu.sivenes.s. 
One record is known to the author of an octo[)od being found 
living at the mouth of a fresh water stream (Hoyle, 1907), and 
it is intcre.sting to note that certain sfx'cies have penetrated into 
those areas of the Suez canal which have a higher salinity than 
that of normal sea water. No differences have so far been re¬ 
corded in the numerical frefjuency of the cephalopods of those 
parts of the ocean which have a relatively low salinity {e.g., 
under 34 per mille, as in Arctic and Antarctic waters), and those 
with an average or high .salinity (35 per mille and upwards). In 
areas of extremely low salinity, such as the Baltic sea, cephalopods 
are very sparsely represented. 

Concerning the horizontal (geographical) distribution of ceph¬ 
alopods, as far as it can be dissociated from the vertical distri¬ 
bution {sec later), little need be said. Many genera and some 
species are, in the light of modern taxonomy, cosmopolitan in 
their distribution. Thus the small oigojjsids Cranehki scabrn and 
Pyrgopsis pacificus are found in the Atlantic, Indian and Pacific 
oceans, though they do not jiass into high latitudes. The common 
European Octopus vulgaris and 0 . nuicropus have, on unimpeach¬ 
able authority, been recordeti from the Far East. On the whole the 
distribution of the species and some of the genera is very much 
the .same as in other great groups of marine animals, i.c., it i.s in 
general determined by the great oceanic “divides.” Thus the 
Canaries current cuts off a north-east Atlantic fauna from an 
quatorial and south Atlantic one at about latitude i8'’N., and 
the great “divide” off Cape Agulhas (South Africa) separates 
Atlantic and Indo-Pacific faunas. Nevertheless, these barriers 
due to marked changes in salinity and temperature) .seem to be 
ly no means rigid in their effects. Several Mediterranean species 
are found in the south Atlantic and certain .species are common to 
the Atlantic and Indo-Pacific regions; so that the .species can 
only be grouped into faunas in a very broad fashion. Other quali¬ 
fications have also to be made. In the first place it is very likely 
hat many species which occur at the surface, e.g., in the cold 
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IJcn><ue)a current of the south-east Atlantic may be found in 
deeper water in the Indian ocean, so that the Af^ulhas “divide” 
may be only effective at the surfaie and have a limiting effect 
only on those Cephalopoda which cannot descend to great depths. 
Secondly, the identification of species from contrasted areas 
should depend on a very exact taxonomy, and this is not always 
easy in practice, as the condition 
and number of specimens col¬ 
lected is not always satisfactory. 

It will be convTnient to consider 
vertical distribution at the same 
lime as the general mode of life 
of these animals. Ndutilus seems 
to keep near the bottom in the 
neighbourhoofl of islands and 
reefs and has been obtained at a 
depth of ^■^00 fathoms. It comes 
into shallow water quite fre¬ 
quently; but Dr. A. Willey be¬ 
lieves it breeds in very dee]) 
w'aler. The larger Decapoda 
spend tlieir life swimming at 
various deptlis. Some are .strictly 
littoral such as Sf'pia and Lolif\o. 

Most of the Teullioidca are pela¬ 
gic, i.e., they live in the oi)en sea 
far from land, and some of them 20.~-ciRR0TruTHi5 umbel- 

have a very considerable vertical abyssal octopod 

distriliution. Chirotcjithis laartosa has been taken at a depth of 
r,940 fathoms. 

In tfie adult stage the small and fragile Cranrhias fOigopsida 
ronsiifa) are to be reckoned as jilanklonic organisms, i.e.. floating 
more or less at the mercy of currents rather than swimming with 
or against the latter. The Octopoda mainly dwell on or near the 
bottom either crawling on the latter or swimming a short distance 
off it. Some of them, however, e.g., EU'donclla and Cirroteuthis, 
are not confined to the bottom and are found in mid-water at 
very considerable depths, Although the large family of the Octo- 
{unlidae mainly inhabits shallow water, the Octopoda as a whole 
contain a very large nucleus of dee]) water forms (one species of 




r»OM MiMHiT. irupf d( la mir" (LIvt) 

Fig. 21 —squids of various species swimming 


Eh'dotu'lU: has been taken in 2,000 fathoms), which display well 
marked ada]>tations to life in abyssal conditions. 

Abide d'Orbigny in his account of the Mollusca of South 
America, asserted that the Cephalopoda are in general “sociable,” 
i.e., gregarious, and this statement is certainly true of Nautilus 
which were always found together in droves by the native divers 
emt)l()yed by Dr, A. Willey, who observed its habits in New 
Guinea, etc, Nevertheless, Jatla, who made a special study of 
(he Mediterranean forms, was of the opinion that only certain 
pelagic forms are thus gregarious (e.g., Todarodes, Ocythoe). 
We should avoid concluding that the coincidence of a large num- 
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Ijer of individuals necessarily implies cither a sociable instinct 
or a desire for the protection afforded by a community, as it may 
be due to the accidental coincidence of large numbers of indi¬ 
viduals (“population maximum”) in somewhat restricted breeding 
or feeding grounds. Nevertheless, Verrill has adduced evidence 
that the shoaling of young Loligo pealei off 
the coast of New England is not thus 
accidental. 

The breeding season has a marked ef¬ 
fect on the distribution of certain Cephalo¬ 
poda. The common cuttlefish (Sepia 
officinalis) comes into shallow coastal 
water in the spring and summer to breed, 
and migrations of a similar nature have 
been observed in other forms (lo/fgo, Al- 
loteuthis). 

Very little is known concerning the mat¬ 
ing habits of the Cephalopoda. It has been 
assumed that in certain forms with special 
light organs, e.g., Sepiola, Loli^o, their or¬ 
gans serve as a means of sexual display. 

Nevertheless, it is not certainly known that 
such form.s may not mate at depths, 
which render it likely that such organs 
function rather as a means of advertising 
the individual to its prospective partner 
than as an incitement to coilu.s. The actual 
process of coitus has been studied by sev¬ 
eral naturalists (Racovitza, Drew, Levy, 
etc.); but, while we know the general lines 
on which it takes place, the details and particularly those relating 
to the use of the hectocolylus are not very well known (sec 
Reproductive System). Nor again are we informed as to the 
hionomic significance of some of the more remarkable cases of 
sexual dimorphism among these animals 
elongate and fringed arms of Sepia bur- 
nnpi and lori^era (Ma.'^sy, Wiilker) and the 
still more remarkable dimorphism in Dor- 
atosepion confusa (Massy and Robson, 

Robson and Carleton). 

The eggs of most of the Cephalopoda, 
of which we know the reproductive habits, 
are laid inshore, and are usually fastened 
down singly or in clusters on bottom debris 
such as fragments of coral, stems of plants, 
etc. Less is known concerning the egg- 
laying of pelagic species, except in special 
instances such as that of /IrgonoM/ii, in 
which a brood chamber is developed in the 
shape of a shell (not homologous with the 
true shell) which is secreted by the dorsal 
arras of the female. Brooding over the eggs 
.seems to take place on the part of the fe¬ 
male in certain forms (e.g., Octopus vul¬ 
garis). Little is known concerning the re¬ 
lations between the sexes apart from those .wisssNscHAn- 

immediately concerned with reproduction. iRoiRNiRti dir orutrch- 
Grimpe, however, records that in cap- 'msch'er*** * * ^ f ^ 1 0 «- 
tivity Sepia officinalis is strictly monog- Fig. 2s .—c r a n c h i a 
amous though capable of reproduction. scabra 
The majority of living Cephalopoda are carnivorous and live 
principally on Crustacea. Small fishes and other molluscs, how¬ 
ever, often form part of their diet and there is some evidence 
that in nature certain species are cannibals. In the Channel Isles 
Octopus vulgaris partly subsists on the ormer (Haliotis) and has 
been made responsible, (though on insufficient evidence) for a 
marked decrease in the numbers of that mollusc. The Cirrata 
whose reduced musculature and radula indicate a loss of activity 
and of masticatory power probably feed on bottom-dibris or 
minute plankton. The latter in the shape of copepods, pteropods, 
etc., are probably the food of the smaller pelagic Decapoda. The 
Cephalopoda are in their turn preyed upon by w'hales, porpoises, 
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dolphins, seals and sea-birds. The stomachs of whales are often 
found to contain fragments of Cephalopoda (mandibles and 
sucker-rings), and it is held that the wax-like substance known as 
ambergris, which is used in perfumery and is found floating at 
sea or drifted ashore, is composed largely of cephalopod tissue 
voided by whales. It is not to be doubted that large squids main- 






FiG. Z4.—TWO HIGHLY MODIFIED OCTOPODS 
Two upper figures, Opisthoteuthia madusoides; lower, Opisthoteuthis 
extensa 

tain a desperate struggle with any whale that may attack them, as 
specimens of the latter are sometimes taken with the marks of 
sucker-rings imprinted in their skin. 

The colour-changes produced in the skin of most cephalopoda 
by the contraction and expansion of the chromatophores have been 
variously interpreted as affording protective or obliterative 
colouration or as an expression of certain emotions. It is likely 
that both the.se effects arc secured by this means. The common 
octopus has been observed to assume a very close mimetic re¬ 
semblance to the colour of its background. On the other hand the 
present author has made observations on colour changes in 
Sepiola atlantica which are the reverse of protective, as judged 
by the human eye. The chief means of avoiding capture is, how¬ 
ever, provided by the “ink” which is expelled from the ink-sac 
when the animal is attacked. It was originally thought that the 
ink formed a kind of “smoke-screen” behind or in which the ani¬ 
mal was hidden from its enemy. Recent observations, however, 
tend to suggest that the jet of ink, when shot out, remains as a 
definitely shaped object in the water and serves as a “dummy” 
to engage the attention of the enemy, while the cephalopod chang¬ 
ing its colour, so that it is almost transparent, darts off in another 
direction. Whether this explanation is applicable to all cases is 
uncertain; and in any case it is uncertain why, if many cephal- 
opods can assume something approaching protective transparency, 
it should be necessary to add to the means of concealment. The 
matter is plainly in need of further investigation. The Cephal¬ 
opoda as a whole are not distinguished by individual eccentricities 
of behaviour. It is worth while, however, to mention three inter¬ 
esting cases, (i) Many pelagic squids and cuttlefishes keep very 
near the surface when swimming, and one of them, “the flying 
squid,” Ommastrephes bartrami, often shoots out of the water in 
rough Weather and has been several times carried by its leaps on 
to the decks of ships. (2) The male of the pelagic octopod 
Ocythoe is often found inhabiting the discarded case of the Tuni¬ 
cate Saipa, a habit in which it resembles the Crustacean Phro- 


nima. (3) Sasaki has described a very remarkable habit and 
structural modification in the small cuttlefish Idivsepius paradoxus. 
The latter, which is found in Japanese waters, is often found ad¬ 
hering to sea-weeds by means of a rudimentar\- sucker developed 
in the dorsal region of the mantle. No instances of para.sitism, and 
only one doubtful case of commensalism have been recorded 
among these animals. 

Economic Uses.—The Cephalopoda are of consiilerable value 
to man, principally as a direct source of food. They also con.sti- 
<«««» tutc a Kirgc part of th,- diet Of 

\ _ certain animals, such as whales 

and seals, which are of economic 
4 .^ljvm importance and in certain parts 
of the world they are regularly 
iMsTCRioii caught on a large scale as bait for 
ANUi certain valuable food-fishes. 

IH Squids, cuttlcli.shcs and octopods 

ll Jf are eaten by man in many parts 

‘"TWIN* Ihc world. Information con- 
I cerning the people who regularly 

I eat these animals is by no means 

complete as yet. The ‘‘Anglo- 
'coKoi* Saxon” people (possibly the Nor- 
/ \nJ die race generally) do not as a 

/ rule eat them, even when a regu- 

troxMM mu »Ac lar supply is available, They are 

largely consumed by south Euro- 
Fig. 25.-—alimentary system of pean (Mediterranean) peoples 
A CUTTLEFISH (SEPIA) aiul in India, Indo-China, Ma¬ 

laysia, China, Japan and the Pacific islands. Concerning the lit toral 
natives of Africa and central South America no certain informa¬ 
tion is available. In the Mediterranean region cephalopods have 
been eaten since early times. They arc either fried or boiled 
for the table; but in the East, e.g., Indo-China and south India, 
they arc also sun-dried for human consumption. In Japan the sciuid 
fishery attains a very great importance and in one year over 
77,161 short tons of squid were landed (Imperial Japanese Gov 
ernment statistics). Ommastrephes sloanei is the chief form taken 
in these fi.sheries. The bait fisheries of south India are a very 

_important local activily and in 

I North America the cod-iisherrnen 

rely very largely on variou.s 
squids for baiting their lines. The 
only other important material ob¬ 
tained from cephalopods is “cut- 
tle bone” (the internal shell of 
the Sepiidae). The u.ses of this 
article are described in the arti¬ 
cle Cuttlefish. Among prim¬ 
itive peoples and in ancient times 
in Europe various parts of cepha- 
lo[)ods have been used in magii al 
operation.s and in medicine, ('lit¬ 
tle bone has bi‘en used as a rem¬ 
edy for leprosy and for various 
I disorders of the heart. 

1 _ ____ Historical. —The study of the 

Cephalopoda was initiated by 
Fig. 26. —SKIN OF WHALE SCARRED AH.stotle who devoted much n(- 
BY THE SUCKERS OF ARCHiTEUTHis tcntion to the group. The modern 
Not* thB marki of tho luckor-teoth on investigation of their morphology 
Ih. .lroumf.r.nc. of ring be dated from Cllv.V^ 

who gave them the name by which they are now known. H. de 
Blainville (1777-1850) and Alcide d’Orbigny (1802-57) laid the 
foundation of the systematic study of the group, the great mono¬ 
graph M 6 fnoire stir les Ciphalopodcs Aedtabulifhes of d’Orbigny 
being a landmark in systematic zoology. This work includes 
descriptions of fossil forms as well as of living species, R. Owen 
contributed substantially to our knowledge of the moriihology 
of the class, particularly by his Memoir on the Pearly Nautilus 
(1832). A. Kblliker may be .said to have founded the embryo- 
logical study of cephalopods (1843) and Alpheus Hyatt (18O8) 
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led the way in early palaeontological studies of these animals. The 
rarer {jelagic and deep sea forms were only obtained slowly and, 
although the Cirrala were known as early as 1836 (Eschricht), 
it was not until toward the end of the last century that the 
“Chiillcnger’* expedition and the researches of W. Hoyle and A. E. 
Vcrrill obtained the first substantial contribution to our knowl¬ 
edge of these forms. Since then, 

C. Chun, 1 . Steenstrup, A. 

Appeldf, C. Pfeffer, L. Joubin, 

A. Nacf, S. S. Berry. G. Grimpe, 

M. Sasaki and A. Massy have 
contributed to our knowledge of 
the living forms, while L. Branco, 

J. Foord and G. C. Crick, S. 

Buikman and R. Abel have or¬ 
ganized the study of fossil forms. 

Particular mention mpst be made 
of the work of Naef, who sub¬ 
jected the living and fossil forms 
to a synthetic treatment. Apart 
from our lack of information cotuerning the development of 
Nautilus there still remains much work to be done, particularly 
on the habits and oecological relationshi[)s of thc.se animals, and 
it is to be doubled whether we are yet in possession of a sound 
systematic arrangement of the Decapoda. 

Bmi.ifxiRAriTV,—A. General Treati.ses—P, Pclseneer, “Mollusra” in 
I.nnke.stcr’s Treathi' on Zoology (iqoij); W. Meyer, “Tintcnfische” 
(1913); A. Naef, Fauna e Flora del Golfo di Napoli (Monogr., 
.\xxv., Tq2i-23) ; J. 'I'liiele, “Mollusca” in KUkenthal and Krumbach s 
Ilandhurh drr Zoolnuir (\q'2(>). All these contain bibliograiihies. 

B. Sy.steniatic.-~W. Hoyle, “A Catalogue of Recent Cephalopoda,” 
Prof . k. Phys. Snr. Fdinhurf^h (1880-1007); Naef. op. fit.; G. Pfeffer. 
“Cephalopoden” in Er^rhn. Plankton Exprdn. (Bd, ii, F., 1012); G 
Grimpe, Sitzher. Naturf Grs. Leipzig (ix, 1922); G. C. Robson, A 
Monograph of Recent Cephalopoda, vol, r (1920), vol. 2 (10.32). 

C. Di.stribnlional.—Mediterranean: A. Naef, op. cit. (Bibl.). Atlan¬ 
tic; G. Pfeffer, op. cit (Bibl,); L. Joubin, Res. camp. Sri. Albert I 
(Monaco), passim. Atlantic and Indian Oceans; C. Chun, IF/.w. 
Fruebn. Deutsche Tiefsee Expedn. (Bd. xviii, loio, loi.'l)- South 
Africa: G. Robson, Proc. Zoul. Soc. London (1924). Indian Ocean: 
A. Massy, Rer. Indian Museum (1916). Pacific: S. S. Berry, Bull. 
Bureau Fisheries (xxx, xxxH, 1910, 1912). 

D. Monograph.*! of .special forms.—A. Isgrovc (Eledone) Liverpool 
Mar. Bio, ('omm. Memoir No. xxiii, T909. W. Meyer (Opislhoteuthis), 
Zeitschr. B'/cv. Zoolonie (85, 1906). A. Willey, Contribution to the 
Natural Ilidorv of the Pearly Nautilus (1902). 

E. Special Subjects (Important general papers published since 

T905).— (a) Deep-sea form.s: Chun, op. cit.; Joubin, op. cit-; Rob.son, 
Proc. Zool. Soc. London (1926). (b) Luminescence: Berry, Biolog. 
Bulletin, 2 parts, 1920 (Bibl.); U. Picrantoni, Pub. Staz. Zool. Napoli 
(2, T918). (c) Breeding Habits: J. Drew, Journ. Morpholof;v (22, 
lorr); A. Levy, Zool. Anzeigr. (39, 1912). (d) Hectocotylus: Hovle, 
Rept. Brit. Assocn , p. 520 (1907); Robson, Proc. Malar. Soc. London 
(1926). (e) Spirula: Chun, op. cit.; Joubin, op. cit. (1920), (f) 
Paiaeontologv: R. Abel. PaUiobiolo^ie der Cephalopoden (191';); 
Naef. Die Fossrlrn Tintenfische (1922), (G. C. R.; X.) 

CEPHEUS, in Greek mythology, the father of Andromeda 
(q.v.)] in astronomy, a constellation of the northern hcmi.sphcre. 
The star 8 C'ephei is the type star of a class of variables called 
(T'pheids (see Stak). It was discovered by Goodricke in 1785. 
The period is 5 37 days and the range of magnitude is from 3-6 
to 4 2. The star 0 C'ephei is also a famous Cepheid variable; 
although its r;inge of brightness is only 005 mag. its variability 
wa.s detected by Profe.ssor Paul Guthnick of Berlin Univ’crsity by 
[ihotoelectric measurements. 

CEPHISODOTUS, the name of a near relative, and of the 
son of, Praxiteles, both sculptors like himself. The former must 
have flourished about 400 n.c. A noted work of his was Peace 
Ix’aring the Infant W’ealth. of which a copy exists at Munich. 
Peace is a Madonna-like figure of a somewhat conservative type. 
He made certain statues for the city of Megalopolis, founded in 
370 n.c. (,SVe H. Stuart Jones, Ancient Writers on Greek Scidp- 
ture § 182-185 f 1895].) Of the work of the younger Cephisodotus 
w-e have no remains; he flourished in the latter part of the 4th 
centurx' n.c., and was noted for portraits of Menander, of the 
orator Lycurgus, and others. (See J. Overbeck, Antike Schrift- 
qucllcn, p. 2 55.j 


CERAM, an island of the Netherlands Indies, in the Molucca 
group. It lies 3° S. and between 127® 45' and 131® E., and is due 
east of Buru, from which it is divided by the Manipa or Buru strait, 
in which are the islands of Manipa, Kelang and Boano. It is 216 
mi. long, and has an area, with adjacent islands, of 6,621 sq.mi. 
Politically, it comes under the residency of Amboina, and for ad¬ 
ministrative purposes is divided into four districts—West Ceram. 
Amahai and W.ihai (Middle Ceram) and East Ceram, with a 
controlrur and three f;ezap,hebbcrs. The island, which geologically 
is comiiosed mostly of eruptive rocks and crystalline limestone 
in the middle and western portions, and of crystalline chalk 
in the cast, is very mountainou.s. a fine range of mountains travers¬ 
ing it from east to west. The highest jieak is that of Binaya (g.boo 
ft ), in the central part, and four others exceed 6,000 ft. In some 
places the mountains extend right to the coast; in others wide 
stretches of lowland are sometimes fringed with swamps by the 
seashore. 

There are many rivers, running to the north mostly; they are 
partly navigable for small craft only during the rainy season and 
often dry up altogether during the period of drought. Compara¬ 
tively little is known of the interior of the island, with the excep¬ 
tion of the peninsula of Hoalmoal in the west, which is connected 
with the main island by a low, narrow isthmus With Ceram are 
included Ceram Laut, a cluster of islands on a coral reef, about 
20 mi. long, also (iisser and Kilwaru. the Goram (or Gorong) Is¬ 
lands (Suruaki. Goram and Manawoka), the Watubela group, 
and the Teor Isles, all of which lie southeast of Ceram. 

The larger islands arc of Tertiary (Miocene) formation, and 
the others of recent coral. None has hills of over 1,000 ft. and 
most arc thickly wooded, while Suruaki has extensive swamps. 
Many of the Watubela islands have rugged hills covered with 
coconut ])alms, and some of the Teor group are entirely w-ater- 
less, owing to the nature of their coral rock. 

Ceram is covered with dense tropical forests, which provide 
excellent timber (ironwood is general) and yield a variety of for¬ 
est products, including cajeput oil, damar and wild nutmeg, and 
in the swamps of the coast and valleys the sago palm thrives 
abundantly. Both the flora and the fauna of the island lack 
variety and characteristic specimens; of a forest in the centre 
A. R. Wallace wrote: “I have never been in a forest so utterly 
desert of animal life as this appeared to be. " The cassowary is th(' 
outstanding feature of the fauna, which includes deer, cuscus, pig, 
shrew's, cockatoos, lories, hornbills and birds of paradise, and there 
are many species of tish in the rivers. The climate is hot and 
moist, the rainfall being a heavy one, and carthejuakes occur. 
Ceram had in 1930 a population of 95.636, largely in coastal re¬ 
gions and composed mostly of immigrants from Java. Macassar, 
Ternate and other parts of the archipelago. The people are partl\ 
Christian and partly Mohammedan. The Christians live maitily 
in the west (the Mohammedans in the .southeast) and dress and 
live in the style of the Christian Amboinesc, to whom they are 
nearly related. Fishing and agriculture are the chief pursuits. 
Most of the tropical fruits of Malaya are grown, also rice, maize, 
sugar cane, tobacco and coconuts; sago flour is produced and 
cajeput oil distilled. Trade in these products is in the hands ot 
Chinese, Arabs and Macassars, but there are also some coconut, 
spice and other plantations under European supervision and copra 
is the chief article of export. There is a small oil field near Bula 
Bay (cast coast), producing 117.946 tons of crude oil in 1939. 
The people of the coasts are semi-civilized; not so those of the 
interior, who are of a mixed Malay-Papuan stock; the practice of 
head-hunting, however, is becoming a thing of the past. They are 
largely pagan in religion, wear little in the way of clothing, live in 
houses built on piles and use as weapons the bow and arrow, 
parang and lance. The>' are hunters and fishers, and collect forest 
products, keep pigs and dogs, have a patriarchal social system 
and a form of marriage sometimes endogamic, sometimes ex- 
ogamic. Women have a good position among them and arc 
well treated, and, especially among the mountain folk, moral¬ 
ity is high, W’eaving is known in some parts, and weapons and 
plaited goods are manufactured. China plates and dishes are 
onsidered objects of the highest value, and the people like 
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long ceremonial feasts. There is a secret society among the 
people of the west, the Kakihan, the main object seeming to be 
maintenance of old customs in the face of foreign influence, but it 
has also a strong religious significance, initiation being a form of 
death and resurrection ritual; and the people generally are divided 
into the two divisions of Pata-siwa (the Ternate part^O and Fata- 
lirna (the Tidore party). The Ceramese are a strong and muscular 
people, cheerful and honest, but inclined to be very excitable, and 
extremely independent. The natives of the middle and east arc 
far more peaceful in their ways than those of the west, but civil¬ 
ization is making headway among all, as the result of increasing 
trade facilities and the provision of schools in many districts, 
maintained by the Dutch government, with Amhoinese head¬ 
masters. Amahai, in the south (centre'), has a good harbour. 
Other ports of call are Firu (west), VVahai (north), Tehoru 
/south) and Hula Bay (east); roads are nonexistent. There is an 
airfield at Bula Bay. Ceramese. a language without either script 
or literature (yet the people sing songs of former ages which have 
been handed down orally), is divided into thirty-five different dia¬ 
lects. and is nearly related to the indigenous language of Amboina. 
Malay is u.sed commonly on the-coasts. The people of the Ceram 
Laut Islands (pop. 6,000), Gisser and Kilwaru are Mohammedan. 
The)' are fishers, build boats, weave sarongs, manufacture knives 
and live in quite well-built w'ooden houses, in tidy villages, gen¬ 
erally by the .seashore. Gisser, with Rilwaru, is a trade centre 
for the region of southeastern Ceram and the islands and is a 
port of call for vessels of the Royal Packet Navigation Co. 

The population of the Goram Islands, which are more fertile 
than those of Ceram Laut, is also about 6,000, and Mohamme¬ 
dan, the people being fishers and traders and the women good 
vvea\'ers. The Watubela islanders are Mohammedan al.so; they 
produce scarcely anything beyond copra, which they trade for the 
products they lack. Boano has a poj)ulalion of 1.300, Christian 
and Mohammedan, and an infertile soil, which drives its people 
to seek a livelihood on neighbouring islands, and Manipa has 
near!)’ 1,000 inhabitants, who grow a good deal of sago. 

In the mid-i / th century a fort established at Cambello extended 
Dutch influence, with help from Ternate, which claimed suze¬ 
rainty. The power of Amboina later helped the Dutch to acquire 
the whole island in spite of trouble when they de.stroyed clove 
[jlantations in order to uphold Amboina’s monopoly. Later still, 
there were expeditions against the natives of the interior, but after 
i()io all was quiet. During World War II, Ceram was occupied 
by the Japanese in Feb. 1Q42. 

Bibliograptiv. —R. Wallace, The Malav Ar(hipel(it:;o (i8yo). 

(E.E.L.;X.) 

CERAMICS or KERAMICS, a general term for the history 
and art of making pottery. {See Pottery and Porcelain.) 

CERARGYRITE, the name usually applied by mineralogists 
to naturally-occurring silver chloride, though sometimes taken to 
include the bromide and iodide as well, or mixtures of them. It 
crystallizes rarely in the cubic system, but usually forms horn¬ 
like masses, known to miners as horn-sjlver. It is very soft, being 
easily cut with a knife, and msually of a dirty grey or yellowish 
colour. It is an important ore of silver, occurring in considerable 
(]uantity in the oxidation zone of silver lodes in dry climates, such 
as Chile, Peru, and Broken Hill in New South Wales, where the 
surface waters are rich in chlorides, bromides and iodides. 

(R. H. Ra.) 

CERATOSAURUS, an extinct carnivorous dinosaur whose 
remains are found in the Upper Jurassic of Colorado. Like its 
relatives the Allosaurus (q.v.) and Tyrannosaurus (ice Din<»- 
sauria), it was bipedal in progression. The single species, C. 
nasicomis, reached a length of 20 ft. and, as its name implies, was 
distinguished by a small horn on the nose. {See Reptiles.) 

CERBERUS, in Greek mythology, the dog who guarded the 
entrance to the lower world. According to Hesiod (Thcog., 311), 
he was a so-headed monster, the offspring of Typhon and Echidna. 
He was variously represented with one, two or (usually) three 
heads, often with the tail of a snake or with snakes growing from 
his head or twined round his body. One of the tasks imposed 
upon Hercules was to fetch Cerberus from below to the upper 


world, a favourite .subject of ancient va.se paintings. 

CERCIDIPHYLLUM, a genus of plants of the Trochoden- 
draceae family. C. juponieuni, the katsura tree, native to Japan, 
is a hardy, ornamental, shrubby tree of pyramidal habit, almost 
fastigiatc when young, w-ith handsome light green foliage, pur¬ 
plish when unfolding and turning bright yellow or partially scar¬ 
let in autumn. Commonly there are several trunks, usually 20-30 
ft. in height, but sometimes attaining 100 ft 

C. japoniawt var. smeuse, from western China, usually consists 
of a single trunk which may exceed 100 ft. It is the largest all 
broad-leaved trees known from China; the trunk is often free of 
branches for nearly 50 ft. abox e the ground and ma\' attain a girth 
of 25 ft. or even more, (J. M. Be ) 

CERDIC (d. 534). founder of the West Saxon kingdom, is 
described as an ealdorman who in 405 landed with his son Cynric 
in Hampshire, where he was attacked at once by the Britons, un¬ 
der Natanleod. Nothing more is heard of him until 50S, when he 
defeated the Britons with great slaughter. Strengthened by fresh 
arrivals of Saxons, he gained another victor)’ in sig at Certices- 
ford, the modern Charford, and in this year took the title of king. 
Turning westward. Cerdic appears to have been defeated by the 
Britons in 520 at Badbury or Mount Badon, in Dorset, and in 527 
yet another fight with the Britons i.s recorded. Hi.s last work was 
the conque.st of the Isle of Wight (530), probably in the interest 
of some Jutish allies. 

See E. Gue.sl, Origines Celticae (1S83) ; Bede, Ilistoriae ei i Icsia.stiene 
tientix Anfiloruvi lihri, v, cd. C. Plummer (O.xford, i8i)6) ; (iildas, De 
excidio Britanniae, ed. 'J'h. Mommsen (iSyH) ; Nennius, Jlisloria Brit- 
tovunj, ed., Th. Mommsen (i8fj8); Anglo-Saxon Chronule, edited 1)^’ 
C. Plummer (Oxford, iHq2-()c)). 

CERDONIANS, a Gnostic sect, founded by Cerdo, a Syrian, 
who came to Rome about 137, but concerning w'ho.se history little 
is known. Most of what (he Fathers narrate of Cerdo’s tenets has 
probably been transferred to him from his famous pupil Marcion, 
like whom he is said to have rejected the Old Testament and the 
New, except part of Luke's Gosjiel and of Paul's Fqnstles. (See 
Marcion and the Makcionite (Tiurches; also Gnosticism.) 

CEREALIS (Cekialis). PETILLIUS (ist century a.d.), 
Roman general, a relative of the Emperor Vespasian. In a.d. 61 
he was in Britain as legate of the ninth legion, which was over* 
whelmed by the Britons. In the civil war of 6 q he supported 
Vespasian, and in 70, after holding the consulship, he put down 
(he revolt of Civilis (q.v.). In 7J, as governor of Britain, w’here 
he had as a subordinate the famous Agricola, he chdeated th(> 
powerful Brigantes. Tacitus .sa)’s that he was a bold soldier 
rather than a careful general. 

See Tacitu.s, Annals, xiv, 32; Histories, iii, so, 78; iv, 71, 73, 8/1; 
V, 21; Agrieola, 8, 17. See al.so B. Henderson, Civil War and Rehellion 
in the Roman Empire (iyo8). 

CEREALS. Cereals arc those members of the grass family 
which have edible starchy seeds. Rice, wheat, r)e, barley, oats, 
maize (known as corn in the Americas), sorghum and some of the 
millets are the common cereals. All are summer or winter an¬ 
nuals and are grown primarily for the seed which i.s used for hu¬ 
man food or as feed for livestock. 

Cereals have provided the basis on which the civilizations of 
(he world have been developed. When ancient man discovered 
these plants which provided a source of food and learned how to 
grow them, roving bands were transformed into settled com¬ 
munities. The growing of these crops required much less of 
primitive man’s time to provide the necessary food for him.self 
and family and feed for his animals, thus leaving time to de¬ 
velop the arts and sciences which di.stinguish civilized man from 
the savage. Cereal grains now as in ancient times provide more 
food with a smaller expenditure of effort than any other crops. 
Because of their low moisture, content they are casil)’ stored and 
transported. Grain storehouses have been found in the excavated 
ruins of many ancient cities: wheat and barley in those in Meso¬ 
potamia, Egypt. Greece and Rome, and maize in the ruins and 
caves of the Mayas, Aztecs. Incas and other Indian peoples of 
the western hemisphere. 

Wheat, rice and rye are grown primarily for human food, while 
! maize, barley, oats and sorghum arc grown mostly for livestock 
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feed allhouKh in some countries even these are important food 
crops. Because they can be easily ship|^K;d without loss or de¬ 
terioration in quality and are ^rown in some countries in preat 
excess of local needs, wheat and rice arc shipjjed in large quan¬ 
tities into countries which do not produce enough starchy foods 
to meet their clrmiestic need.s. On the other hand a large part of 
the maize, Imrley, oats and sorghum, especially in the English- 
s|)eaking' nations, is fed to livestock on the farms where it is 
grown and is sent to rn:irkc*ls in (he form of meat, dairy and i)oul- 
try products. During Wf)rld War II a large amount of wheat and 
ni.'iize was used in the United States to produce alcohpl for the 
manufacture of munitions and synthetic rubber. 

Wheat is the aristocrat of cereals and is grown on a larger 
world acreage than any other crop. It is adapted to a wider range 
of climatic condition.s than any other crop with the possible excej)- 
lion of barley. However the important wheal-growing regions of 
the world are camfined to the tetnf)eratc* zones where the annual 
rainfall is between alxnit and ,^5 inches. Barley, oats and rye 
are growai in much the same areas except that winter wheat and 
rye arc* grown extensively in some areas where barley and oats 
will not survive when fall-sown and when spring-sown will not 
yield as well as winter wheat 

Because rye will survive more severe winters and will produce 
larger yields of grain on soils of low fertility than other cereals, 
if is the main food grain in certain regions of Euro[>e and Asia. 
Oats are grown most extensively in the corn belt of North Amer- 
i(a l)ecause they fit so well into rotations with corn and clover, 
and in the colder regions of Europe. 

kicc is (he principal cereal grown in the warmer humid areas 
of the temperate zone and in the tropics where water for irriga¬ 
tion is available and the land is of suitable topography and .soil 
type for Hooding. The crop is submerged in four to eight inches 
of watiT most of the time from seeding to maturity. It re.sponds 
with high yields to the intensive methods of production practi.sed 
in the densely poymlated areas of the orient where it forms the 
( hief article of food. 

Corn is grown mainly in the temperate zone.s in regions having 
a rainfall above eight inches for the three summer months or 
where the land is irrigated as in Egypt. Unknown outside the 
Americas before being taken to Europe by Columbus, it is now 
one of the {irincipal crops in the Danube ba.sin and in other re¬ 
gions of the old world. 

Sorghum is a very im|K)rtant crop in parts of Africa, Asia and 
the southern great plains of the United States where it is too hot 
and dry for corn to be grown succe.ssfully. 

Wheat, barley, oats, rye and rice are known also as the .small 
grains. They are grown in close drills and are not cultivated dur¬ 
ing the growing season. Maize and sorghum are grown in rows 
about 42 inches apart and are cultivated during the growing sea¬ 
son to control weeds. The coarse stalks .and leaves of maize and 
sorghum either with or without the ears and heads are often fed 
to livestock as occasionally, also, are the finer-.stemmed millet 
and oats. More often the small grains and millet are cut for hay 
before they are mature. Sometimes the small grains are used for 
fall, winter or sjjfing pasture. 

In the major cereal-growing regions of the world such as the 
prairies and plains of the United States and Canada, the grain belt 
of Australia, the pampas of Argentina and the Ukraine of Russia, 
preparation of the land. se<'ding and harvesting of the crop are 
done very efVu ientl>’ by machinery which has been developed dur¬ 
ing the last hundred years. For e.xample. it is estimated that in 
ivS^^o about Inmrs of man labour were required to grow, harvest. 
tliH'sh and dean an acre of wheat yielding 20 bushels w'hile W'ith 
the machines in coimmjn use in 1940 only 3 man-hours of labour 
were required. 

Like man. each of the cereal crops is subject to destructive dis¬ 
eases and also to drought and other adverse weather conditions 
which have lausecl gre.'il losses to growers and have sometimes 
resulted ip famine>. Vhe ancient (Ireek.s and Romans had special 
gods for cereal crops and held festivals to prevail upon them to 
protect the growing crops from rusts and smuts and to bring forth 
a good harvest, During the last 40 years scientists have devised 


methods for controlling many of these diseases and have devel¬ 
oped improved varieties which are highly resistant to many of 
these diseases as well as to adverse weather conditions. Improved 
cultural practice.s and Iwjtter varieties are adding hundreds of 
millions of bushels to cereal production each year. (See also Bar¬ 
ley; Maize* Millet; Oats; Rice; Rye; Sorghum; Wheat.) 

(B. B. B.) 

Cereals in Diet. —The dietary propertie.s of the entire seed of 
wheat, rice, barley, rye, maize, oat and millet resemble each other 
in most respects. They are all deficient in calcium and vitamin A 
(except yellow maize), and the biological value of their protein 
moiety is lower than that of the proteins of milk, meats and eggs. 
When any one of these cereals is supplemented with calcium, vita¬ 
min A and a source of proteins of animal origin, it is rendered 
complete nutritionally. 

Under the chronic conditions of scarcity of foods which pre¬ 
vailed generally in most parts of the world before the invention 
of modern farm machiner>' from 1840 on, cereals remained the 
nio.st important food crop, although the yicld.s were low because 
of inferiority of varieties and poor cultivatifm technique through¬ 
out Europe. With the development of modern machinery and im¬ 
proved selection through plant breeding, wheat production has 
been enormously increased. The price range of cereal products 
is small as compared with prices of the more expensive foods such 
as meats, milk, eggs, fruits and vegetables other than the potato. 
Bread grains and potatoes are the cheapest food.s. Whenever eco¬ 
nomic conditions prevail which lower the incomes of families or 
increase the cost of foods, the tendency has been for people to 
■suKsist more largely on bread and potatoes. Since the potato is not 
constituted so as to make good the deficiencies of cereals, such 
dietaries as are largely derived from these sources are nutrition¬ 
ally inadequate. Much malnutrition in Europe and elsewhere in 
recent decades has been due to this cause. 

Before the year 1879 the milling of wheat was done in the 
same manner as in the days of Moses, viz., between millstones. 
'I’his precluded production of flour more refined than could be 
achieved by sifting out the coarser particles. With the invention 
of the roller mill, the wheat berry could be separated into more 
than 20 mill streams, each of different composition. Especially 
important from the nutritional standpoint is the removal of the 
germ and the outer layers of the wheat, which are. with the ex¬ 
ception of the outermost or bran layer, the most nutritious parts 
of the grain. Modern white flour is essentially free from fat, 
which in whole meal grows rancid on long storage. It contains 
only the protein moiety of (he grain which has the lowest nu¬ 
tritive value. In addition, most of the vitamins and mineral ele¬ 
ments, except pho.sphorus and potassium, arc milled out and go 
into stock feed. Modern white flour is milled for commercial 
expediency rather than in the interest of the people’s health. Be¬ 
cause of the hazards of marketing a more highly nutritious flour 
for breadmaking, it is clear that there is much to justify modern 
milling processes from the economic point of view. As a World 
War II measure Canada introduced a long extraction w'heat flour 
known as Canada Approved Flour, which represented about 85*^/ 
of the wheat berry as compared with ordinary flour which is re¬ 
fined to the least nutritious 70% of the wheat. Later, England 
adopted the practice of manufacture of a similar flour. Such flour 
is superior to ordinary' white flour in nutritive value, being supe¬ 
rior in vitamin and mineral nutrient values and in the quality of 
its proteins. In the interest of health it would be advisable to 
adopt such flour to the maximum extent to which commercial 
transport and storage of flour p)ermit. 

The practice of improving the quality of commercially baked 
bread by the use of skim milk instead of water in preparing the 
bread mix became general in the United States after World War 
I. As much as six per cent of nonfat milk solids in bread im¬ 
proves greatly the nutritive value of the loaf by compensating for 
all of the nutritive deficiencies of white flour except iron. Four 
to six per cent milk bread becomes stale less rapidly than does 
bread made without milk, crumbs less on cutting, and otherwise 
makes a highly desirable bread. This method of improving bread 
has become jiopular with bakers. 
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With the development of the synthetic production of several of 
the vitamins and consequent lowering of their cost, a movement 
was started to “enrich’* bread made from white flour by the ad¬ 
dition of thiamin, riboflavin, niacin and iron, with calcium and 
phosphorus additions optional. While it is true that such “en¬ 
richment” of a white flour bread may safeguard the health of peo¬ 
ple whose dietaries are of low' quality, it is not clear that it is a 
w'ise policy to pay for the inclusion of these vitamins and iron in 
the diets of good to high quality which, there are good reasons 
for believing, represent those of a large majority of the people. 
An excess of vitamins has not been shown to be of benefit. 

It is a wise policy to promote the manufacture of bread of the 
highest possible nutritive value. It would seem desirable nutri¬ 
tionally to include small percentages of wheat germ, corn (maize) 
germ, dried brewers’ yeast, rice polishings, as well as the maxi¬ 
mum amount of nonfat milk solids, in commercial bread formulae. 
Such a policy would go far toward justifying the milling of highly 
refined flour of good keeping quality. At the same time the nu¬ 
tritionally superior parts of the grain which have hitherto been 
used largely for animal feeding would be used to improve human 
nutrition. 

Maize meal (corn meal) and corn grits are widely used as hu¬ 
man foods, especially in the southern United States, in parts of 
Italy. Rumania, Egypt and elsewhere. Since maize contains about 
one-fifth as much niacin as does wheat, pellagra, which is due to 
niacin deficiency, has been common only where com is extensively 
used as a bread grain or as corn-meal mush (polenta). The mill¬ 
ing of maize by modem machinery produces a meal for human 
consumption which is as much depleted in nutrients as is white 
flour. Barley and rye are extensively used as human food only 
in areas where wheat does not yield well. These cereals are profit¬ 
able agricultural crops in the thin sandy soils of northern Europe 
(rye) and in regions too hot and dry or too wet and cold for 
wheat. There are varieties of barley which yield a harvest under 
conditions too extreme for wheat production. Where rye and bar¬ 
ley are used as bread grains they arc not milled and refined as is 
wheat but are employed as essentially whole meal products. Oat.s, 
which are prepared for human consumption as rolled oats and oat¬ 
meal, are the only cereal marketed solely as a whole grain prod¬ 
uct. Machinery for their degermination ha.s not been perfected. 

Where wheat or other cereals are marketed for use as breakfast 
cereals, it is advisable to provide products which represent the 
entire seed because of their superior food values. 

Rice is second only to wheat in the quantity grown and used 
as human food. Being the one cereal which grows in swampy 
land, it forms the principal food of many millions of people in 
the warmer and wetter areas of the world. The flavour of whole 
rice is generally less relished than is that of polished rice. Polish¬ 
ing is desirable from the same commercial standpoint as is the 
refining of white flour. Both products keep well. Polishing re¬ 
moves the bran and aleurone layers from the surface of the kernel 
and also the germ. Polished rice closely resembles white patent 
wheat flour in dietary properties. Attempts have been made, and 
some progress achieved, in the distribution of “undermilled” rice 
and steamed rice. The former product contains some of the outer 
layers (silverskin) of the grain, and some germ. In the prepara¬ 
tion of steamed rice the grain is steeped in water warm enough to 
facilitate permeation of the grain and gelatinization of the surface 
starch. These processes which serve to retain the thiamin content 
of rice have been promoted as a means of preventing the disease 
beri-beri which afflicts people whose diet is too largely derived 
from polished rice. 

Sorghums, and also the seeds of several grasses popularly 
known as millets, are among the hardiest of the cereals in with¬ 
standing drought. They are extensively employed as human food 
in semiarid regions throughout the world. They are the least 
palatable of the cereals and are eaten from necessity rather than 
from choice. The use of these seed grains is most common in the 
U.S.S.R., northern Asia and Africa. 

Because of great improvements in cereals through plant breed¬ 
ing, the use of appropriate machinery for the preparation of the 
soil, for planting, cultivation, harvesting and threshing of cereals. 
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their production has been cnormou.sly increased w’ithin iho past 
hundred years. They are our least expensive and most important 
foods as sources of calories, thiamin and protein, notwithstanding 
the latter is of rather poor quality as comjxucd with foods of ani¬ 
mal origin. Because of their dietary deficiencies, especially when 
refined derivatives of cereals are eaten, the ideal way to use 
cereals in the diet is in menus in which occur liberal amounts of 
milk and milk products, meats, eggs, fish, poultry, together with 
appropriate amounts of green and yellow vcgetai>les and some 
fresh vegetable foods suitable for eating in the uncooked state for 
their antiscorbutic proi)c*rtie.s. The fact is well established that 
none of our common foods is complete nutritionally when eaten 
as the sole source of nutriment. The keynote to successful nutri¬ 
tion is the proper selection of foods, each deficient in one or more 
respects, but so constituted as to .supplement each other’s short¬ 
comings and to make collectively a complete diet. (Srv also 
Bread and Bread Manufacture; Elour a.nd Floiir Manufac¬ 
ture.) 

Bnujo(;KArnY.—J. Rus.sell Smith, The World's Fond Rrsnurrrs 
(1019); McCollum, Orenl-Keiles and Day, Tkr Nrivrr Knoxvlcd^e of 
Nutrition (1939); H. C. Sherman, The Chemistry of Food atid Nutri¬ 
tion (1Q41). (E. V.M.) 

CEREBELLUM; sec Brain; also Equilibrium, Animal. 

CEREMONIAL. In the military sense the prescribed drill 
and formations for certain specific occasions such as parades, 
reviews, guard duty, funerals, trooping the colours and lining 
streets, as distinct from drill applicable to field exercises. 

CERES, goddess of the growth of food plants, worshipped, 
alone or with the god Cerus, over a considerable part of Italy. 
(Oscan Keri —; probably connected with crc-arc, crc^sco;? “crea¬ 
tress”). Her cult was early overlaid by that of Demeter, who was 
widely worshipped in Sicily and Magna Graccia, cf. Demeter. 
On the advice of the Sibylline Books, a cult of Ceres Liber and 
Libera was introduced into Rome in 496 b.c., to check a famine. 
Liber and Libera seem to represent the lakchos and Korc of the 
Eleusinian cult. The ritual of this worship was largely if not 
wholly Greek. The temple, which was built on the Aventine in 
493 B.C., and was of Etruscan shape but decorated by Greek 
artists, became a centre of plebeian activities, religious and 
political. Ceres was regarded as the patroness of the corn trade, 
which seems to have been early in plebeian hands. The chief fes¬ 
tivals of this cult were: 

(1) Ludi Cerialcs, introduced before 202 B.C., and ultimately 
lasting from April 12-19; 

(2) an annual festival, instituted before 217 b.c., celebrated in 
secret by the women and apparently dealing with the union of 
Kore and Hades; 

(3) from 191 B.c. on, a fast {iciunium Ccreris), held every five 
years, but later every year on Oct. 4. All these arc on Greek lines. 

5 ee Wis-sowa, Religion und Kultus (2nd ed.), pp. 192 et seq., 297 
cl seq. 

CERIGNOLA, a town of Apulia, Italy, in the province of 
Foggia, 26 mi. S.E. by rail from the town of Foggia. Pop. (i93t>) 
37,163 (town); 39,540 (commune). It was rebuilt after a great 
earthquake in 1731. It has a considerable agricultural trade and 
also trade in merino and mattress wool. 10,1503 the Sjjaniards 
under Gonzalo de Cordoba defeated the French under the due de 
Nemours below the town—a victory which made the kingdom of 
Naples into a Spanish province in Italy. Cerignola lies on the Via 
Traiana between Herdoniac and Canusium. 

CERIGOTTO, called locally Lius (anc. Aegilia or Ogylos; 
mod. official Gr. Antikythera), an island of Greece, between 
Cythera (Cerigo) and Crete, about 20 mi. from each. The in¬ 
habitants are mainly Cretan refugees, and in favourable sea.sons 
export wheat. It was long a resort of pirates, ('lose to its coast 
in 1900 an ancient ship was discovered, laden with bronze and 
marble statues. Cerigotto was occupied by Germany in 1941, 

CERINTHUS (c. a.d. ioo), a Christian heretic, known to St. 
John. Hippolytus {TIaer. vii, 33) credits him with an Egyptian 
training, but there can be no truth in the notice given by Efjipha- 
nius (Haer. xxviii, 4) that Cerinthus had led the Judaizing oppo¬ 
sition against Paul at Jerusalem. 
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According to Ircnacus (Adv. haeres. 1 . 26 i), Cerinthus taught 
that the world had been made by angels, from one of whom the 
god of the Jews, the Israelites had received this imperfect law. 
The only Xew 7 'cstament writing which he accepted was a muti¬ 
lated (iospel of Matthew'. Jesus was the offspring of Joseph and 
Mary, and on Him at the baptism descended the Chri.st, the 
divine pow'er, revealing the unknown Father, and endowing Him 
with miraculous {)Ower. This Christ left Jesus before the Passion 
and the resurret 1 ion. According to J’hilastrius and St. Epiphanius, 
Ch.rinthus admitted (ircinrn ision and the observance of the Sab¬ 
bath. Caius, tlic priest (c. 200) and Dionysius of Alexandria 
(cj.v.) accused him of a crude form of Chiliasm. Ccrinthjus is a 
blend of jud;ii/ing C'hristian and Gnostic. 

CERIUM, the (ommonest metallic element belonging to the 
rare earth grouf), discovered in uSo.t by Klaproth and independ¬ 
ently by Berzelius and Hisinger. Cerium (symbol Ce, atomic 
number 5S, atomic weight 140-2) occurs most abundantly in the 
minerals iiionazite, cerite and allanite, accompanied by the other 
members of the group. It is formed by electrolysis of fused an¬ 
hydrous chloride. It is of an iron-grey colour, about as soft as 
lead, ami is alta( ked slowly by cold water and more ra{)idly by hot 
water. It melts at b23''C. It burns brilliantly when healed in the 
form (d wire, and is a powerful reducing agent. It forms alloys 
W'ith <hlu*r metals, (he best known being that wdlh iron which is 
used be(au.se of its well known projjerty of giving off showers of 
brilliant sparks when struck or bled. (If all the rare earths it is 
most easily i)urified. This is due to (he fact that it is the only one 
that forms a higher series of compounds (CeX,). These com¬ 
pounds readily suffer hydrolysis with the precipitation of basic 
substances practically free from other earths. The purification is 
readily brought .about by carefully boiling the mixed nitrates W'ith 
potassium bromate and then gradually adding coarsely ground 
marlile to keep down the acidity. The precipitated basic nitrate 
is washed with a Uf solution of nitric acid. The product may be 
jiurilied if neces.sary by repeating the proccs.s. 

'I'he common oxide, jirodmed when the salts of cerium with 
volatile acids are heated, is the dioxide CeOs. Thi.s oxide, which 
is a [lale-yellowish powdiT, is insoluble in nitric and hydrochloric 
acids, but soluble in sulphuric acid. The salts corresponding to 
(his o.vide arc of (he type CefSO, )a tnid possess a yellow or 
orange-red colour. The salts vlerived from trivalent cerium [type 
Ceu(S()*),, I are imuh more stable, colourle.ss and show no absorp¬ 
tion spectrum. Cerium comiioumls have a few uses. The oxalate 
is used to prevent various forms of sickne.ss such as sea-sickness, 
etc. Cerium nitrate is used in (he manufacture of Wclsbach 
mantles, in the ceramic and textile industries, etc. (Sre Rare 
Earths,) (C. J.) 

CERNUSCHI, HENRI (i82i-i.S()6), Kalian {lolitician and 
economist, was born at Milan. He played a part in the revolu¬ 
tionary movement and was compelled to leave Italy in 1850. He 
then settled in I’rance, where he made a large fortune. Cernu.schi 
is best known as an ardent champion of bimetallism, and the word 
itself is comnionly suppo.sed to have originated with him—at least 
in its English form it is first found in his Silver Vindicated (1S76). 

Among his other works may be mentioned Mecaniqtic dr Vt^chan^c 
(iSfo) ; Le allisnic rn Ani^lrlcrrr (1879); Lr Grand Prods de 

I'Vnioji latine (1.8S4) ; Illusion des socicti's cooperatives (1886). 

CEROGRAPHY, the art of painting in wax; from the Gr. 
wax, and ypaitxtv , to write. ( 5 ee Encaxtsttc Painting.) 

CERRO DE PASCO, a mining town of Peru, capital of 
PasK) province, 75“ 30' 13" W., 10“ 53' S., about 110 mi, N.E. 
from Lima by air and 247 mi. by rail. Pop. (1940) 19,187; 
altitude 13.973 ft. Located amid a cold desolate region without 
tree or .shrul), Cerro de Pasco has been famed in history as one of 
the world’s richest silver-mining districts, second in South Amer¬ 
ica only to Potosi. In a period of one century and a half, an esti¬ 
mated t?5oo,ooo,ooo value in silver was produced in the district. 
'I'oda)', nearly all Peruvian copper and a large portion of the coun- 
irx ’.s gold, silver, lead and bismuth comes from Cerro de Pasco 
and its iihniediale vicinity. The town is riddled with tunnels and 
entrances to ancient mines, with attendant debris. The adobe 
houses and rough streets are unevenly arranged, and thick smoke 


and evil smells contaminate an otherwise healthful, though harsh, 
climate Newcomers are apt to suffer from soroche, a sickness 
caused by rarefied atmosphere. The inhabitants are mostly In¬ 
dian labourers and their families. Except in a model village 200 
ft. above the plant, which houses the mining staff, only a few 
buildings, as hotels, dubs and commercial houses, arc modern. 

Cop[)cr-mining dates from 1898. Production is mainly in the 
hands of the North American-controlled Cerro de Pasco Mining 
corporation, which has built a railway to Oroya, 82 mi. away, 
connecting there with the State railway to Lima. A 25 mi. spur 
brings bituminous coal from the GoyIlari,squisga and Quishuar- 
candia mines, w'hose entire output is used by the corporation. The 
Cerro de Pasco corporation owns smelters, including one of the 
world’s largest at Oroya, and a large hydro-elect ric plant. 

(L. W. Be. ) 

CERRO GORDO, a mountain pass, 60 mi. N.VV. of Vera 
Cruz, along the National highway from the cooist to the capital 
of Mexico. At this place, Maj.-Gen. Winfield Scott, in his ad¬ 
vance from the gulf to Mexico City during the war between the 
United States and Mexico (1846-48), met his first stout resistance. 
The leading column commanded by Brig.-Gen. D. E. Twiggs had 
been stopped by fire from the frowning cliffs of Cerro Gordo 
(April 12, 1847). When Scott arrived upon the scene (April 14), 
he immediately ordered certain officers, among them Capt. Robert 
FL Lee, to make definite reconnaissances. Learning from these 
■the dispositions of the enemy and knowing (hat there was but 
one highway westward, he formulated a jilan for a wide turning 
movement in order to gain and attack the Mexican rear, 'I'wiggs’ 
divi,sion was to occupy La Atalaya, a jirominent hill in front, 
without bringing on a general engagement. There he was to wait 
until Brig.-Gen. James Shields’ brigade should complete a long de¬ 
tour, when a simultaneous attack would be delivered. Brig,-Gen. 
G. J. Pillow’s brigade was to oppose the batteries immediately in 
front. Scott’s whole force numbered about 8.500 as against i 2.000 
to 18,000 Mexicans under Gen. Santa Anna. 'Fwiggs’ movement 
on April 17 upon La Atalaya was so impetuous as to bring on a 
premature assault upon El Telegrafo, the commanding position 
beyond. Although La Atalaya was taken as planned, the small 
group of Americans attacking El Telegrafo was repul.secl. Before 
dark and the ensuing rain. Shields arrived in support of Twiggs. 
The next morning, April 18, the attack upon El Telegrafo being 
renewed. Col. W. S. Harney’s troops, after a rugged climb under 
fire, took the crest by a gallant onslaught. Shortly thereafter 
Shields’ appearance in the open at the Me.xican left hastened 
Santa Anna’s flight, already begun. Some 40 cannon, 40,000 mus¬ 
kets and at least 5.000 prisoners were captured by Scott. The 
Mexican casualties have been estimated at about 1,100, whereas 
the American loss is given as 64 killed and 353 wounded. 

Biiiliography.—J. H. Smith, The War with Mexico, vol. i. (iqtq) ; 
G. H. McClellan, The Mexican War Diary (1917) ; C. M. Wilco.x, His¬ 
tory of the Mexican War (1892) ; W. Ganoc, The History of the 
United States Army (1924) ; Original Correspondence and Reports in 
Old Files Section, adjutant general’s office (Washington, DC.). 

(W. A. G.) 

CERTALDO, a town of Tuscany, Italy, in the province of 
Florence, 35 mi. S.S.W. by rail and 18 mi. direct from the town of 
Florence. Pop. (1936) 5.290 (town); 12,094 (commune). It was 
the home of the family of Giovanni Boccaccio, who died and was 
buried here in 1375. His house of brick, was restored in 1823. 
A statue of him was erected in the principal square in 1875. The 
Palazzo Pretorio, or del V’icariato, the residence of the Florentine 
governors, recently restored to its original condition, has a pic¬ 
turesque fai^ade and court. The picturesque town lies on a hill 
426 ft. above sea-level. 

See R. Pantini, 5 . Gimignano e Cerlaldo (Bergamo, 1904). 
CERTHIIDAE: sec Tree-Creeper. 

CERTIFICATE OF DEPOSIT, a written receipt from a 
bank acknowledging the deposit therein of a certain sum of 
money. Under such certificate, money may be deposited either 
on a demand basis or a time basis, but in either case it cannot 
be drawn against by cheque. To withdraw funds deposited under 
a certificate of deposit it is necessary to present the certificate it¬ 
self, properly endorsed. In the United States certificates of de- 
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posit are negotiable when properly endorsed and are usually 
acceptable as security for loans. (See Warrant.) 

certificate of indebtedness, a term used in 

the United States to describe a short-term note representing 
floating indebtedness. Corporations frequently borrow large 
sums for short periods, and as evidence of the debt give the 
lenders these certiticates of indebtedness in various denominations. 
Where the issuer fails to pay the certificates at maturity, they 
are regarded as unsecured promissory notes, and the holders have 
the recourse of general creditors. The U.S. Treasury issues cer¬ 
tificates of indebtedness, known as Treasury certificates, to obtain 
temporary funds, pending the receipt of tax payments. 

CERTIFIED CHEQUE, a cheque regularly drawn against 
a depositor’s account in a bank hut having stamped or written 
on the face the word “certified” or “accepted,” or the phrase 
“good when properly indorsed,” or “good through clearing house,” 
or some other expression commonly useil, and the .signature of a 
bank official, usually a cashier or paying teller, qualified to make 
certifications. The certification is the bank’s guarantee that the 
signature of the drawer is genuine and that there are and will 
be sufficient funds to his credit to pay the cheque. A certified 
checjue becomes an obligation of the bank itself instead of merely 
an order upon the bank by the drawer. Immediately ut)on the 
certification of a cheque, the amount certified is set aside from 
the drawer’s account Sjx*cially for the purpose of paying the 
cheque; and other cheques which may be presented aheacl of that 
certified will not be allowed to withdraw the funds so segregated. 
The advantage of the certified cheque is that it will not be refu.sed 
payment on the ground of “no funds,” or “not sufficient funds.’’ 

A cheque may be certified at the request of either the drawer 
or a holder. If certified at the request of a holder, however, both 
the drawer and the indorsers, if any, are released from obligation 
and the holder must look for payment to the bank alone, and the 
bank is absolutely liable unless the cheque was “raised,” either 
before or after the certification. When a bank certifies a cheque 
at the rc(juest of the drawer, the latter is not released from 
liability, and if the bank should fail before the cheque is presented 
for pavment, the holiler will have recour.se against the drawer. 

(J.H.B.) 

CERTIFIED PUBLIC ACCOUNTANT, an American 

designation the u.se of which is restricted by State law to account¬ 
ants who have met the legal requirements of the State or States in 
which they seek recognition. In addition to meeting certain edu¬ 
cational and professional demands, candidates must also submit 
to written examinations in the subjects prescribed. Upon ful¬ 
filling the conditions of the particular State, the accountant re¬ 
ceives a certiticate which entitles him to 
use the expression certified public account¬ 
ant after his name, or the abbreviation, 

C.r.A. There are no regulations, either 
Slate or Federal, which prohibit an ac- 
(ountant who has not received a certificate 
from engaging in professional practice, but 
certain assignments which are made by 
courts of law can be handled only by 
Certified Public Accountants; without this 
certificate, accountants are finding it in¬ 
creasingly difficult to gain a footing in the 
profession. (See Accountancy ano Ac¬ 
countants.) 

CERUSSITE, a mineral consisting of a native lead ore which 
lead carbonate, PbCOa, and forming an occur* in three ooiourt, in 
important ore of lead; it contains 77 5% torm 

of the metal. The name is derived from the Latin cerussa, “white 
lead.” It crystallizes in the orthorhombic system, and often forms 
pseudo-hexagonal twins like those of aragonite, with which it is 
isomerphous. It also occurs in compact granular or fibrous forms. 
It is usually colourless or white, sometimes grey or greenish, and is 
usually more or less transparent: some well-formed crystals have 
a brilliant lustre. Its hardness is 3-3 5 and density 6«5. It effer¬ 
vesces with dilute nitric acid. Cerussite occurs in large quantities 
in the upper oxidized portions of lead. 



CERUTTI, GIUSEPPE (1738-179:), French author and 
politician, was born at Turin. He taught at the Jesuit college at 
Lyons and wrote an Apologk (1762) for his order. His Mrmoire 
pour le peuple francais (1788) advocates the claims of the tiers 
etat. He was a member of the Legislative Assembly and a friend 
of Mirabeau, who.se funeral oration he pronounced. He, with 
Rabaut Saint-£tienne and Grouvelle, founded the weekly sheet 
La Feuille villagcoisc, addressed to the villages of France to 
inform them of the progress of the Revolution. 

On the M^moire pour le peuple frattiois, see F. A. Aulard in La 
Rivoluiion fran<,aise, tom. xv. (18S8). 

CERVANTES SAAVEDRA, MIGUEL DE (1547- 

i6i6), Spanish novelist, playwTight and poet, was born at Alcala 
de Henarcs. He was the second son of Rodrigo de Uer\’antes, an 
apothecary-surgeon, and Leonor de Cortinas. The exact date of 
Cervantes’ birth is not recorded; he was baptized on Oct. (), 1547, 
in the church of Santa Maria la Mayor at Alcala. There are indi¬ 
cations that Rodrigo de Cervantes resided at Valladolid in 1554, 
at Madrid in 1501, at Seville in 1564-05, and at M.idrid from 1500 
onw'ards. It may be assumed that his family accompanied him, 
and it seems likely that either at Valladolid or at Madrid Cervan¬ 
tes saw' the famous actor-manager and dramatist. Lope de Rueda, 
of whose performances he speaks enthusiastically in the jireface to 
his plays. In 1569 a Madrid schoolmaster, Juan Lopez ile Hoyos, 
issued a work commemorative of Philip IP’s third wife, I.sabel de 
Valois, w'ho had died on Oct. 3, 1568. This volume, entitled 11 ys- 
toria y relacion verdadera dc la eujermedad, jclicisshno trdvsito, y 
sumptuosas exequias funebres dr la Serenlssimo Reyna de Es- 
paiia Doha Isabel de Valoys, nuesira Sehora, contains six contri¬ 
butions by Cervantes: a sonnet, four reclondillas, and an elegy. 
Lopez de Hoyos introduces Cervantes as “our dear and beloved 
pupil,” and the elegy is dedicated to cardinal Espinosa “in the 
name of the whole .school.” It has been inferred that Cervantes 
was educated by Lopez de Hoyos, but this conclu.sion is untenable, 
for Lopez dc Hoyos' school was not opened till 1567. On Oct. 13, 
150s, Giulio Acquaviva, reached Madrid charged with a special 
mission to Philip II.; he left for Rome on Dec. :, and Cervantes 
is supposed to have accompanied him. I’his ionje<ture is based 
solely on a i>a.s.sage in the dedication of the Galatea, where the 
writer sixaks of having been “camarero to cardinal Acquaviva at 
Rome.” There is, however, no reason to think that (.’ervantes 
met Acquaviva in Madrid; the probability is that he enlisted as 
a supernumerary tow'ards the end of 1568, that he served in Italy, 
and there entered the household of Aerjuaviva, who had been 
raised to the cardinalatc on May 17, 1570. All that is known with 
certainty is that Cervantes was in Rome at the end of 1569, for 
on Dec. 22, of that year the fact was recorded in an official infor¬ 
mation lodged by Rodrigo de Cervantes with a view to proving his 
son’s legitimacy and untainted Christian descent. 

There is evidence, more or less, that he enli.sted in the regular 
army in 1570; in 1571 he was serving as a private in the company 
commanded by Captain Diego de Urbina which formed i)art of 
Miguel dc Moncada’s famous regiment, and on Sept. t 6 he sailed 
from Messina on board the “Marquesa,” which fonned i)art of the 
armada under Don John of Austria. At the battle of Lepanto 
(Oct. 7, 1571) the “Marquesa” was in the thickest of the con¬ 
flict. As the fleet came into action Cervantes lay below', ill with 
fever; but, despite the remonstrances of his comrades he vehe¬ 
mently insisted on rising to take his share in the fighting and 
was posted with 12 men under him in a boat by the galley’s 
side. He received three gunshot wounds, two in the chest, and 
one which permanently maimed his left hand—“for the greater 
glory of the right,” in his own phrase. On Oct. 30, the fleet 
returned to Messina, where Cervantes went into hospital, and 
during his convalescence received grants-in-aid amounting to 82 
ducats. On April 29, 1572 he was transferred to Captain Manuel 
Ponce de Ledn’s company in Lope dc Figueroa’s regiment; he 
shared in the indecisive naval engagement off Navarino on Oct. 
7,1572, in the capture of Tunis on Oct. 10, 1573, and in the unsuc¬ 
cessful expedition to relieve the Goletta in the autumn of 1574. 
The rest of his military service was spent in garri.son at Palermo 
and Naples, and shortly after the arrival of Don John at Naples 
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on June iH, 1575, Cervantes was granted leave to return to Spain; services, signed by Cervantes on May 21, 1590 makes it appear 
he received a recommendatory letter from Don John to Philip that he served in the Azores campaigns of 1582-83; but the word- 
11 , and a similar testimonial from the duke de Sessa, viceroy of ing of the document is involved, the claims of Cervantes are con- 
Sicily. Armed with these credentials, Cervantes embarked on the fused with those of his brother Rodrigo (who was promoted en- 
“Sor’ to push his claim for promotion in Spain. sign at the Azores), and on the whole it is doubtful if he took 

On Sept. 26, T575, near Les Trois Maries off the coa.st of Mar- part in either of the exjieditions under Santa Cruz. In any case, 
bcilles, the “Sol” and its companion .ships the “Mendoza” and the the stories of his residence in Portugal, and of his love affairs with 

“Higuera” encountered a squad- - - — T~in ^ Portuguese lady, who bore him a daughter, are simple in- 

nm of liarbary corsairs under I ventions. From 1582-83 to 1587 Cervantes seems to have written 

Arnaut Mami; Cervantes, his jn jcopiously for the stage, and in the Adjunta al Parnaso he mentions 
brother Rodrigo and other Span- iT several of his plays as “worthy of praise”; these were El Trato 

iards were captured, and were de Argel, La Numancia, La Gran Turquesa, La Batalla naval, 

taken as prisoners to Aigi(;rs. ('er- Jerusalcn, La Amaranta 6 la de Mayo, El Bosque amoroso, 

vantes became the slave of a La Unica y Bizarra Arsinda —“and many others which I do not 

Creek renegade named Dali remember, but that which I most prize and pique myself on 

Mami, and, a.s the letters found f| called La Conjusa, which, with all respect to 

on him were taken to })rove that ItI -I i rJwl - , ”11^ many sword-and-cloak plays as have been staged up to the 

he was a man of importance in a j | > < | P‘‘^sent, may take a prominent place as being good among the 

po.sition to pay a high ransom, he best.” Of these only El Trato dc Argel and La Numancia have 

was put under special .survfiillancc. __survived, and, though La Numancia contains many fine rhetorical 

In 1576 he induced a Moor to Patio of cervantes- house passages, both plays go to prove that the author’s genius was not 
guide him and other Christian captives to Oran; the Moor de- essentially dramatic. In Feb. 1584 he obtained a licence to print 
serted them on the road, the batHed fugitives returned to Algiers, a pastoral novel entitled Primera parte dc la Galatea, the copy- 
arid Cervantes was treated with additional severity. In the spring right of which he sold on June 14, to Bias de Robles, a bookseller 
of 1577 two priests of thv' Order of Mercy arrived in Algiers with at Alcala dc Henares, for 1,336 rcales. On Dec. 12 he married 
a sum of 300 crowns entrusted to them by Cervantes’ parents; Catalina de Palacios Salazar y V’ozmediano of Esquivias, 18 years 
the amount was insulfit ient to free him, and was spent in ransom- his junior. The Galatea was published in the spring of 1585. It 
ing his brother Rodrigo. Cervantes made another attempt toes- was only twice reprinted—once at Lisbon (1590), and once at 
lapeinSept. 1577, but was betrayed by the renegade whose .serv- Paris (1611)—during the author’s lifetime; but it won him a 
ices he had enlisted. On being brought before Hassan Pasha, measure of repute; it was his favourite among his books, and dur- 
thc viceroy of Algiers, he took the blame on himself, and was ing the 30 years that remained to him he repeatedly announced 
threateni'd with death; struck, however, by the heroic bearing of the second part which is promised conditionally in the text, 
the prisoner, Has.san remitted the sentence, and bought Orvantes However, it is not greatly to be regretted that the continuation 
from Dali Mami for 500 crowns. In 1577 the fa(>iive addressed was never published, though the Galatea is interesting as the 
to the Spanish secretary of State, Mateo Vazquez, a versified let- first deliberate hid for fame on the part of a great genius. It 
ter suggesting that an expedition should be fitted out to seize is an exercise in the pseudo-classic literature introduced into Italy 
Algiers; the project, though pradicahle, was not entertained. In by Sannazaro, and tran.splanted to Spain by the Portuguese Mon- 
157H Cervantes was si'nlcnced to .'’,000 .strokes for sending a letter femor; and. ingenious or eloquent as the Renaissance prosc-pas- 
begging help from Martin de Cordoba, governor of Oran; the pun- toral may be, its innate artificiality stifles Cervantes’ rich and 
ishment was not, however, inflii ted on him. Meanwhile his family glowing realism. He himself recognized its defects; with all his 
witre not idle, In March, 1578 his father pre.scnted a petition to wcaknc.ss for the Galatea, he ruefully allows that “it proposes 
the king setting forth Cervantes’ .services; the duke de Sessa re- something and concludes nothing.” Its comparative failure was a 
peated his testimony to the captive’s merits; in the spring of 1570 serious matter for Cervantes who had no other resource but his 
Cervantes’ mother applied for leave to export 2,000 ducats’ worth pen; his plays were probably less successful than his account of 
of goods from \'aleruia to Algiers, and on July 31, 1570 she gave them would imply, and at any rate play-writing was not at this 
the Trinitarian monks, Juan (lil and .\nt6n de la Bella, a sum of time a lucrative occupation in Spain. No doubt the death of his 
250 ducats to be ap[)lie<i to her son’s ran.som. On his side Cervan- father on June 13, 1585, increased the burden of Ci'rvantes’ re- 
tes was indefatigable, and towards the end of 1579 he arranged to sponsibilities; and the dowry of his wife, as appears from a 
si'cure a frigal*-; but the plot -was revealed to Hassan by Juan document dated Aug. 9, 1586, consisted of nothing more valuable 
Bianco de Paz, a Dominican monk, who afipears to have conceived than five vines, an orchard, some household furniture, four bee- 
an unaccountable hatred of Cer\’anfes, Once more the con.spira- hives, 45 hens and chickens, one cock and a crucible, 
tor's life was spared by Hassan, who, it is recorded, declared that It had become evident that Cervantes could not gain his bread 
“so long as he had the maimed SpaniarfI in safe keeping, his Chris- by literature, and in 1587 he went to Seville to seek employment 
tians, ships and city were sei lire.” On May 20, 15S0 the two Trin- in connection with the provisioning of the Invincible Armada. He 
itarians arrived in Algiers; they were liarely in time, for Hassan’s was placed under the orders of Antonio de Guevara, and before 
term of offit e W'as drawing to a cIo.se, and the arrangement of any Feb. 24 was excommunicated for excessive zeal in collecting wheat 
ran.som was a slow process, involving much patient bargaining, at Ecija. During the next few months he was engaged in gathering 
Hassan refused to accept less than 500 gold ducats for his slave; stores at Seville and the adjacent district, and after the defeat 
(he available funds fell short of this amount, and the balance was of the Armada he was retained as commissary to (he galleys. Tired 
collected from the Christian traders of .Algiers, Cervantes was al- of the drudgery, and without any prospect of advancement, on 
ready emliarked for Constantinople when the money was paid on May 21, 1500 Cervantes drew up a petition (o the king, recording 
Sej)t. 10. 1580. 1 'he lir'^i u.se that he made of his liberty was to his services and applying for one of four posts then vacant in the 
cause nfTuLiviis of his proceedings at Algiers to be drawn up; he American colonies; a place in the department of public accounts 
sailed for Spain towards the end of October, landed at Dcnia in in New Granada, the governorship of Soconusco in Guatemala, 
\ovemb(T, aiul made his way to Madrid. He signed an informa- the position of auditor to the galleys at Cartagena, or that of cor- 
tion before a notary in that city on Dec. 18, 1580. re^idor in the city of La Paz. The petition was referred to the 

1 ’hese dates prove that he cannot, as is often alleged, have Council of the Indies, and was annotated with the words: “Let 
served imder Alva in the Portuguese campaign of 15S0: that cam- him look for something nearer home.” In Nov. 1590 he was in 
paign endi'd with the battle of .Alcantara on Aug. 25, 1580. It such straits that he borrowed money to buy himself a suit of 
seems certain, howevi r, that he visited Portugal soon after his re- lothcs, and in Aug. 1502 his sureties were called upon to make 
(urn from Algiers, and in May 1581. he was sent from Thomar on good a deficiency of 705 reales in his accounts. His thoughts 
a mission to Oran. Construed literally, a formal statement of his turned to literature once more, and on Sept. 5, 1592, he signed a 



CERVANTES SAAVEDRA 


contract with Rodrigo Osorio undertaking to write six plays at 
50 ducats each, no payment to be made unless Osorio considered 
that each of these pieces was “one of the best ever produced in 
Spain." Nothing came of this agreement, and it appears that, be¬ 
tween the date of signing it and Sept, ig, Cervantes was impris¬ 
oned (for reasons unknown to us) at Castro del Rio. He was 
speedily released, and continued to perquisition as before in An¬ 
dalusia; but his literary ambitions were not dead, and in May 
1595 he won the first prize (three silver spoons) at a poetical 
tourney held in honour of St. Hyacinth at Saragossa. Shortly 
afterwards Cervantes found himself in difficulties with the ex¬ 
chequer officials. He entrusted a sum of 7,400 reales to a mer¬ 
chant named Sim6n Freire de Lima with instructions to pay the 
amount into the treasury at Madrid; the agent became bankrupt 
and absconded, leaving Cervantes responsible for the deficit. By 
some means the money was raised, and the debt was liquidated on 
Jan. 21, 1597. But Cervantes’ position was shaken, and his unbusi¬ 
nesslike habits lent themselves to misinterpretation. On Sept. 6, 
1597 he was ordered to find sureties that he would present himself 
at Madrid within 20 days, and there submit to the exchequer 
vouchers for all official moneys collected by him in Granada and 
elsewhere. No such sureties being available, he was committed 
to Seville gaol, but was released on Dec. 1, on condition that he 
complied with the original order of the court within 30 days. 
He was apparently unable to find bail, was dismissed from the 
public service, and sank into extreme poverty. During a mo¬ 
mentary ab.sence from Seville in Feb. 1599, he wa.s again sum¬ 
moned to Madrid by the treasury, but does not appear to have 
obeyed; it is only too likely that he had not the money, to pay 
for the journey. There is some reason to think that he was im¬ 
prisoned at Seville in 1602, but nothing positive is known of his 
existence between 1600 and Feb. 8, 1603: at the latter date he 
seems to have been at Valladolid, to which city Philip HI. had 
removed the court in 1601. 

Since the publication of the Galatea in 1585 Cervantes’ con¬ 
tributions to literature had been limited to occasional poems. In 
1591 he published a ballad in Andres de Villalta’s Flor de varies y 
nuevos romances; in 1595 he composed a poem, already men¬ 
tioned, to celebrate the canonization of St. Hyacinth; in 1596 he 
wrote a sonnet ridiculing Medina Sidonia’s tardy entry info Cadiz 
after the English invaders had retired, and in the same year his 
sonnet lauding Santa Cruz was printed in Cristobal Mosquera de 
Figueroa’s Comentario en breve compendio de disciplma militar; 
to 1597 is assigned a sonnet (the authenticity of which is disputed) 
commemorative of the poet Herrera; in 1598 he wrote two son¬ 
nets and a copy of quintillas on the death of Philip II.; and in 
1602 a complimentary sonnet from his pen appeared in the second 
edition of Lope de Vega’s Dragonica. Curiously enough, it is by 
Lope de Vega that Don Quixote is first mentioned. Writing to an 
unknown correspondent (apparently a physician) on Aug. 14, 

1604, Lope de Vega says that “no poet is as bad as Cervantes, nor 
so foolish as to praise Don Quixote,” and he goes on to speak of 
his own plays as being odious to (ilervantes. It is obvious that 
the two men had quarrelled since 1602, and that Lope de Vega ! 
smarted under the satire of himself and his works in Cervantes 
forthcoming book; Don Quixote may have been circulated in 
manuscript, or may even have been printed before the official 
licence was granted on Sept. 26, 1604. It was published early in 

1605, and was dedicated to the seventh duke de Bejar in phrases 
largely borrowed from the dedication in Herrera’s edition (1580) 
of Garcilaso de la Vega, and from Francisco de Medina’s preface 
to that work. 

The mention of Bernardo de la Vega’s Pastor de Iberia shows 
that the sixth chapter of Don Quixote cannot have been written 
before 1591. In the prologue Cervantes describes his master¬ 
piece as being “just what might be begotten in a gaol"; on the 
strength of this passage, it has been thought that he conceived 
the story, and perhaps began writing it, during one of his terms 
of imprisonment at Seville between 1597 and 1602. Within a few 
weeks of its publication at Madrid, three pirated editj^ons of Don 
Quixote were issued at Lisbon; a second authorized edition, im¬ 
perfectly revised, was hurried out at Madrid; and another reprint 
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appeared at Valencia with an aprobacion dated July 18. lUos. 
With the exception of Aleman’s Guzman dc Alfarache, no Spanish 
book of the period was more successful. Modern criticism is 
prone to regard Don Quixote as a symbolic, didactic or controver¬ 
sial work intended to bring about radical reforms in Church and 
State. Such interpretations did not occur to Cervantes’ contem¬ 
poraries, nor to Cervantes him.sclf. There is no rea.son for rejecting 
his plain statement that his main object was to ridicule the ro¬ 
mances of chivalry, which in their latest developments had become 
a (issue of tiresome absurdities. It seems clear that his first inten¬ 
tion was merely to parody these extravagances in a short story; 
but as he proceeded the immense possibilities of the subject be¬ 
came more evident to him, and he ended by expanding his work 
into a brilliant panorama of Spanish society as it existed during 
the 16th century. Nobles, knights, poets, courtly gentlemen, 
priests, traders, farmers, barbers, mul(‘teers, scullions and con¬ 
victs; accompli.shed ladies, impassiont.'d damsels, Moorish beauties, 
simple-hearted country girls and kindly kitchen-winches of ejues- 
tionable morals—all these are presented with the genial fidelity 
which comes of sympathetic insight. The immediate vogue of 
Don Quixote was due chiefly to its variety of incident, to its 
wealth of comedy bordering on farce, and perhaps also to its 
keen thrusts at eminent contemporaries; its reticent pathos, its 
large humanity, and its penetrating criticism of life were less 
.speedily appreciated. 

Meanwhile on April I2, 1605, Cervantes authorized his pub¬ 
lisher to proceed against the Lisbon booksellers w'ho threatened to 
introduce their piratical reprints into Castile. By June the cit¬ 
izens of Valladolid already regarded Don Quixote and Sancho 
Panza as proverbial types. Practically nothing is known of Cer¬ 
vantes’ life between 1605 and 1608. A Rrlacuhi of the festivities 
held to celebrate the birth of Philip IV., and a certain Carta d don 
Diego Astudillo Carrillo have been erroneously ascribed to him; 
during these three years he apparently wrote nothing beyond 
three sonnets, and one of the.se is of doubtful authenticity. The 
depositions of the Valladolid enquiry show that he wa.s living in 
poverty five months after the api)earance of Don Quixote, and the 
fact that he borrowed 450 reales from his publisher before Nov. 
1007 would convey the idea that his position improved slowly, if 
at all. But it is difficult to reconcile this view of his circumstances 
with the details concerning his illegitimate daughter revealed in 
documents recently di.scovered. Isabel dc Saavedra was staled to 
be a spinster when arrested at Valladolid in June, 1605; the 
settlement of her marriage with Luis dc Molina in 1608 describes 
her as the widow of Diego Sanz, as the mother of a daughter eight 
months old, and as owning hou.sc-property of some value. Thc.se 
particulars are perplexing, and the situatiem i.s further compli 
cated by the publication of a deed in which Cervantes declares 
that he himself is the real owner of this house property, and that 
his daughter has merely a life-interest in it. This claim may be 
regarded as a legal fiction; it cannot easily be reconciled with 
Cervantes’ statement towards the end of his life, that he was 
dependent on the bounty of the count de Lemos and of Ber¬ 
nardo de Sandoval, cardinal-archbishop of Toledo. In 1609 he 
joined the newly founded confraternity of thg Slaves of the Most 
Blessed Sacrament.; in 1610 Lemos was appointed viceroy of 
Naples, and Cervantes was keenly disappointed at not being 
chosen to accompany his patron. In 1611 he joined the Academia 
Sclvaje, and there appears to have renewed his former friendly 
relations with Lope de Vega; in 1613 he dedicated his Nove.las 
exemplares to the count de Lemos, and disposed of his rights for 
.600 reales and 24 copies of the book. The 12 tales in this vol¬ 
ume, some of them written very much later than others, are of 
unequal merit, but they contain some of the writer’s best work, 
and the two picaresque storie.s —Rinconete y Cdrtadillo and the 
Coloquio de los perros —are superb examples of their kind, and 
would alone entitle Cervantes to take rank with the greatest 
masters of Spanish prose. In 1614 he published the Viage del 
Parnaso, a burlesque poem suggested by the Viaggio in Pamaso 
(1582) of the Perugian poet Cesare Ca{)orali. It contains some 
interesting autobiographical passages, much flattery of contem¬ 
porary poetasters, and a few happy satirical touches; but, though 
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it is Cervantes’ most serious bid for fame as a poet, it has sel¬ 
dom been re[)rinted, and would probably have been forgotten but 
for an admirably humorous poslscri[)t in prose which is worthy 
of the author at hi.s best. In the |)refate to his Ocho comcdias y 
ocho vntn'.nu’svs nuevos (1615,) he good-humouredly admits that 
his dramatic works found no favour w'ith managers, and, when 
this collection was first reprinted ('i74q», the editor advanced the 
fantastic theory that the comedias were deliberate exercises in 
ab.surdity, intended to parody the popular dramas of the day. 
This view cannot be maintained, but a sharp distinction must be 
drawn between the eight set plays and the eight interludes; with 
one or two exceptions, the comrdias or set plays are unsuccessful 
experiments in Lope de V'ega’s manner, while the entremeses or 
interludes, partic ularly those in prose, are models of spontaneous 
gaiety and ingenious w'it. 

In the preface to the Noifhis cxr.mpiarcs Cervantes had an¬ 
nounced the sp(;edy ap|)earance of the sequel to Don Quixote 
which he had vaguely i)romised at the end of the first part. He 
was at work on the 50th cha[)tcr of his continuation when he 
learned that he had been anticipated by Alonso Fernandez de 
Avellaneda of Tordesillas, whose Segundo tomo del ingenioso hi¬ 
dalgo don Quixote de la Mancha was published at Tarragona in 
1614. On the assumi)tion that Fernandez de Avellaneda is a 
pseudonym, this siiurious secjuel has been ascribed to the king’s 
confe.ss()r, Luis de Aliaga, to Cervantes’ old enemy, lilanco de 
I'az, to his old friend, llartulome Leonardo de Argensola, to the 
three great dramatists, Lope de Vega, Tirso de Molina and Ruiz 
de Alarcon, to Alonso Fernandez, to Juan Jose Marti, to Alfonso 
Lambert0, to Luis de Granada, and probably to others. Some of 
these attributions are manifestly absurd (for example, Luis de 
Granada died 17 years before the first part of Don Quixote was 
published) and all of them are improbable conjectures; if Avcl- 
laneda be not the real name of the. author, his identity is still 
undi.scovered. His book is not devoid of literary talent and robust 
humour, and po.ssibly he began it under the impression that Cer¬ 
vantes was i\o more likely to tinish Don Quixote than to finish the 
Galatea. He .should, however, h.ive abandoned his project on 
Holding the announcement in the preface to the Novelas exem- 
plares; what he actually did was to disgrace himself by writing an 
insolent preface taunting Cervantes with his physical defects, his 
moral infirmities, his age, loneliness and e.xperiences in gaol. He 
was too intelligent to imagine that his continuation could hold its 
own against the authentic .sequel, and malignantly avowed his 
intention of being first in the field and so spoiling Cervantes’ 
market. It is quite possible that Don Quixote might have been 
left incomiilete but for this insulting intrusion; Cervantes was a 
leisurely writer and was. as he states, engaged on El Engaho d 
10.1 ojos. Las Seviafujs del Jardin and El Famoso Bernardo, none 
of which has been pre.served. Avellaneda forced him to concen¬ 
trate his attention on his masterpiece, and the authentic second 
part of Don Quixote appeared towards the end of 1615. The 
last 14 chapters are damaged by undignified denunciations of 
Avellaneda; but, apart from this, the second part of Don Quixote 
is an improvement on the first. The humour is more subtle and 
mature; the style is of more even excellence; and the characters 
of the bachelor and of the pliysician, Pedro Redo de Agiiero, are 
presented with a more vivid effect than any of the secondary 
characters in the first part. Cervantes had dearly profited by the 
criticism of tho.se who objected to “the countlc.ss cudgellings in¬ 
flicted on Sehor Don Quixote,” and to the irrelevant interpolation 
of extraneous stories in the text. Don Quixote moves through the 
second part with unrutlled dignity; Sancho Panza lo.ses some¬ 
thing of his rustic cunning, but he gains in wit, scn.se and manners. 
The original conception is unchanged in e.s.sentials, but it is more 
logically develoried, and there is a notable progress in construc¬ 
tion. Cervantes had grown to love his knight and squire, and he 
understood his own creations better than at the outset; more com¬ 
pletely master of his craft, he wrote his sequel with the unfalter¬ 
ing confidence of a renowmed artist bent on sustaining his reputa¬ 
tion. 

The first part of Don Quixote had been reprinted at Madrid in 
160S; it had been produced at Brussels in 1607 ®tid i6ii, and at 


Milan in 1610; it had been translated into English in 1612 and 
into French in 1614. Cervantes was celebrated in and out of 
Spain, but his celebrity had not brought him wealth. The mem¬ 
bers of the French special embassy, .sent to Madrid in Feb. 1615, 
under the Commandeur de Sillery, heard with amazement that 
the author of the Galatea, the Novelas excrnplares and Don Quix¬ 
ote was “old, a soldier, a gentleman and poor.” Fle now worked 
assiduously at Los Trabajos de Persilcs y Sigismunda, which, as 
he had jocosely prophesied in the preface to the second part of 
Don Quixote, would be “either the worst or the best book ever 
written in our tongue.” It is the most carefully written of his 
pro.se works, and the least animated or attractive of them; signs 
of fatigue and of waning powers are unmistakably visible. On 
April 18, 1616, Cervantes received the sacrament of extreme 
unction; next day he wrote the dedication of Persiles y Sigismunda 
to the count de Lemos—the most moving and gallant of fare¬ 
wells. He died at Madrid in the Calle del Leon on April 23; he 
was borne from his house “with his face uncovered,” according 
to the rule of the Tertiarics of St. Francis, and on April 24 was 
buried in the church attached to the convent of the Trinitarian 
nuns in the Calle de Cantarranas. There he re.sts (the story of 
his remains being removed in 1633 to the Calle del Humilladero 
has no foundation in fact) but the exact position of his grave is 
unknown. Early in 1617 Persiles y Sigismunda was i)ublished, and 
passed through eight editions W'ithin two years; but the interest in 
it soon died away, and it was not reprinted between 1625 and 1719. 
Cervantes’ wife died without issue on Oct, 31, 1626; his natural 
daughter, who survived both the child of her first marriage and 
her second husband, died on Sept. 20, 1652. Cerv^antes is rep- 
rc.scnted solely by his works. The Novelas exeviplares alone 
would give him the foremost place among Spanish novelists; Don 
Quixote entitles him to rank with the greatest writers of all time: 
“children turn its leaves, young people read it, grown men untler- 
stand it, old folk praise it.”. It has outlived all changes of lit¬ 
erary taste, and is even more popular to-day than it wa.s three 
centuries ago. 

Bibmograpiiv.—L. Rius Bihliografia critica de las obras de Miguel 
de Cervantes Saavedra ( i8o.>-ioo5) ; Obras complelas, ed. R. Academia 
E.‘;p. (1917-23); ed. R. Schcvill and A. Bonilla-San Martin (1914- 
23); Complete Works (Glasgow, 1901-06)—ed. James Fitzmauricc- 
Kelly; Don Quijote (Madrid, 1916-17), ed. F. Rodriguez Marin; Don 
Quixote (London, 1898-99), ed. James Fitzmaurico-Kclly and John 
Ormsby; Novelas ejemplares, ed. F. Rodriguez Marin (1914-17) ; En- 
tremeses, ed. E. Cotarclo y Mori (1911). — See: A. Morel-Fatio UEs- 
pagne de Don Quichotte in Etudes sur VEspagne (1895, 2’”‘.‘ seric) ; 
R. Foulche-Delbosc Etude sur *'La tia fingidn," in the Revue hispan- 
ique (1890), vol. vi. pp. 256-306; Julian Apraiz Estudio histdrico- 
crltico sohre las Novelas ejemplares de Cervantes (1901); FTancLsco 
A. dc Icaza Las Novelas ejemplares de Cervantes (1901) ; Francisco 
Rodriguez Marin El Loaysa de "El Ccloso Extremeho” (Sevilla, 
iQOi); P. Groussac Une Enigme litUraire; le Don Quichotte d’Avel- 
latteda (1003) ; Alonso Fernandez de Avellaneda El ingenioso hidalgo 
Don Quixote de la Mancha (Barcelona, 1905) — I'd. M. Menendez y 
Pciayo; J. Cejador y Frauca La Lengua dc Cervantes (1905-06) ; C. 
Perez Pa.stor Document os Cervaniinos hasta ahora inlditos (1897- 
1902) ; J. Fitzmauricc-Kelly Miguel de Cervantes Saavedra, A Memoir 
(1913) ; F. Rodriguez Marin Nuevos documentos cervantinos hasta 
ahora iniditos (1Q14); J. Fitzmaurice-Kelly Cervantes and Shake¬ 
speare (1916) ; R. Schevill Cervantes (1919); Miguel de Unamuno The 
Lije of Don Quixote and Sancho (1914; Eng. trans., 1927). (J. F.-K.) 

CERVERA, PASCUAL CERVERA Y TOPETE (1839- 

iqoq), Spanish admiral, was born at Medina Sidonia. As a sub¬ 
lieutenant he took part in the naval operations on the coast of 
Morocco during the campaign of 1859-60. Then he was engaged 
in operations in the Sulu Islands and the Philippines, and after¬ 
wards on the West Indian station during the first Cuban War 
(1868-78), returning to Spain in 1873 to serve on the Basque 
coast against the Carlists He distinguished himself in defending 
the Carraca arsenal near Cadiz against the Federals in 1873. He 
became minister of marine in 1892, in a cabinet presided over 
by Sagasta, but he withdrew from the cabinet when he found that 
his colleagues, from political motives, declined to support his re¬ 
forms and, on the other hand, unwisely cut down the naval esti¬ 
mates. Wl^fn in 1898 the Spanish-American War (q.v.) broke 
out, he was chosen to command a squadron composed of four 
first-class cruisers, which was totally destroyed by the superior 
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forces of the enemy. After the war, Ccrvera and his captains 
were honourably acquitted by the supreme naval and military 
court of the realm. In 1901 he became vice-admiral, in 1902 
chief*of staff of the Spanish nav>’, and in 1903 was made life 
senator. 

See A. Risco, Apuntes Biograpcos del Cervera y Topete (Toledo, 
1020 ^ 

CESAREVICH (better Tsesarevich), the title until 1917 of 
the heir-apparent to the Russian throne. The full official title was 
Nasliedttik Tsarcvich; i.e., “heir of Caesar,” and in Russian the 
heir to the throne was commonly called simply •Vdslicdtiik, the 
word Tsarevich never being used alone. Tsarcvich means any 
son of the emperor. The Cesarewitch handicap race at Newmarket, 
founded in 1839, was named after the prince, afterwards Alex¬ 
ander II. of Russia, who paid a state visit to England that year. 

CESARI, GIUSEPPE (i568?-i640), called II Cavalierc 
d’Arpino, also II Giuseppino, Italian painter, born in Rome. His 
father was a native of Arpino. Ccsari ranks as the head of the 
so-called “Idealists” of his period, as opposed to the “Natural¬ 
ists,” of whom Michelangelo da Caravaggio was the leader. Lanzi 
stigmatized Cesari as not less the corrupter of taste in painting 
than Marino was in poetry. The defects of drawing and per¬ 
spective in his work may be seen in his frescoes in the Capitol 
at Rome, which occupied him at intervals during 40 years. He 
died in Rome in 1640. His brother Bernardino a.s.sisted in many 
of his works. 

CESAROTTI, MELCHIORE (1730-1808), Italian yxiet, 
was born on May 15, 1730, at Padua, where he held the chair of 
rhetoric, and in 176S the professorship of Greek and Hebrew. 
Cesarotti is best known as the author of an admirable translation 
(2 vols., 1763) of Ossian, which raised up many imitators of the 
Ossianic style. He also i)roduced a number of pro.se works on 
aesthetics. He died at Padua on Nov. 3, 1808. 

See the complete edition of his works (42 vols., Pisa, 1800-13); 
G. F. Barbieri, Memoirs (I’adua, 1810) ; E. Alcmanni, Un Filosojo 
delle letlcrc (Turin, 1894). 

CESENA (anc. Caesena), a town and episcopal see of Emilia, 
Italy, province of Forli, 12m. S.E, by rail from the town of Forli, 
on the line between Bologna and Rimini, 144ft. above sea-level. 
Pop. (1936) 20,043 (town); 61,314 (commune). The town is at 
the foot of the Apennines, and is crowned by a mediaeval fortress 
(Rocca). The fine early Renaissance library was built for 
Domenico Malatcsta in 1452 by Mattco Nuti, and its internal 
arrangements, with the original desks to which the books are 
still chained, are well pre.served. It also contains a picture gal¬ 
lery. There are some fine palaces in the town. On the hill to the 
south-east the handsome church of S. Maria del Monte, after the 
style of Bramante, has carved stalls of the 16th century. The 
ancient Caesena was a station on the Via Aemilia and a fortress 
in the wars of Theodoric and Narses. In 1357 it was unsuccess¬ 
fully defended by the wife of Irancesco Ordelaffi, lord of Forli, 
against the papal troops under Albornoz. In 1377 it was .sacked 
by Cardinal Robert of Geneva (afterwards Clement VH., anti¬ 
pope). It was then held by the Malatesta of Rimini until 1465. 
when it came under the dominion of the Church. Both Pius VI. 
(1717) and Pius VII. (1742) were born at Cesena. 

CESNOLA, LUIGI PALMA DI (1832-1904), Italian- 
American soldier and archaeologi.st, was born at Rivarolo, near 
Turin, Italy, on July 29, 1832, of an ancient but impoverished 
family. Educated for a military career, he served with distinction 
against Austria (1848-49) and in the Crimean war, and going to 
New York irl i860, founded there a training school for army 
officers. He fought in the American Civil War as colonel of a 
New York cavalry regiment, received mention for bravery in 
.several encounters, was wounded and imprisoned, and after the 
war was brevetted brigadier-general. Renouncing his Italian titles, 
he received a presidential appointment as U.S. consul to Cyprus 
(1865-77), where he made extensive excavations of ancient pot¬ 
tery at Larnaca and Salinos, and verified and surveyed the sites 
of Pai^hos, Soli and Pali. In 1872 the New York Metropolitan 
Museum purchased his collection, which became the nucleus for 
subsequent extensive acquisitions. In 1879 was appointed 


director of the museum, a post which he filled until his death, and 
in which he displayed foresight and energy. The authoriiy of his 
restorations was questioned in an article in the New York Herald 
(Aug. 1880), but the question, on being referred to a special 
committee, was decided in his favour. In 1897 he received a 
Congressional medal of honour for conspicuous military services. 
He died in New York on Nov. 21, 1904- He is the author of 
Cyprus, Its Ancient Cities, Tombs, and Temples (1877), and of 
a. Descriptive Atlas of the Ccsnola Collection of Cypriote Antiqui¬ 
ties (1884-86). His brother, Alessandro Palma di Ccsnola, born 
in 1839. conducted excavations at Pa{)hos (where he was U.S. 
vice-consul) and Salamis, on behalf of the British Government. 
These are described in Salaniinia (1882V (.SVe CvrRus. ) 

For the Ccsnola controversy, see D. D. Cohham’s Attempt at a 
Bibliography of Cyprus (4th ed., 1900). (W. B. P.) 

CESPEDES (in Ital. Cedaspe), PABLO DE (1538-1608), 
Spanish poet, painter, sculptor and architect, was born at Cordova 
and educated at Alcala dc Henares, where he studied theology 
and oriental languages. On leaving the university he went to 
Rome, where he became the pupil and friend of Federigo Zuc- 
caro, under whose direction he studied particularly the works of 
Raphael and Michelangelo. In 1560, while he was yet in Rome, 
proceedings were taken against him by the Inquisition at Val¬ 
ladolid, but they were dropjx;d. He returned to Spain a little 
before 1577 and received a prebend of the cathedral at Cordova, 
where he resided till his death. Cristobal de Vera, Juan de 
Penalosa and Zambrano were among his pupils. His best picture 
i.s a “Last Supper” at Cordova, but there are good examples of his 
work at Seville and at Madrid. Cespedes was author of several 
opuscules in prose on subjects connected with his profession. 
Flis poem on “The Art of Painting,” partly preserved by Pa( heco, 
is esteemed the best didactic verse in Spanish. It contains a 
glowing eulogy of Michelangelo. The few remaining fragments 
were first printed by Pacheco in his treatise Del arte dc la pintura, 
in 1649. 

CESPEDES Y MENESES, GONZALO DE (158s?- 

1638), Spani.sh novelist, was born at Madrid, and published his 
celebrated romance, the Poetna trdgico del Espahol Gerardo, y 
desengaho del amor lascivo in 1615-17. His treatment of political 
questions in the Ilhtoria apologctica en los sttcesos del rcyno de 
Aragdn, y su ciudad de Zaragoza, anos de gi y g2 (1622), having 
led to the confiscation of the book, Cespedes took up his residence 
at Saragossa and Lisbon. While in exile he issued a collection of 
short stories entitled Historias peregrinas y excmplares (1O23), 
and wrote the first part of his Historia de Felipe IV. (1631), a 
fulsome eulogy which was rewarded by the post of official histori¬ 
ographer to the Spanish king. Cespedes died on Jan. 27, 1638. 
His novels, though written in an affected style, display consider¬ 
able imagination and insight into character. The Focma trdgico 
was utilized by Fletcher in The Spanish Curate and The Maid of 
the Mill. 

The Historias peregrinas had been reprinted (1906) with a valuable 
introduction by Sr. Cotarelo y Mori. 

CESS, a term formerly more particularly applied lo local 
taxation, in which sense it still is u.sed in Irehind; otherwise it has 
been superseded by “rate.” In India it is applied, with the qualify¬ 
ing word prefixed, to any taxation, such as “irrigation-cess” and 
the like, and in Scotland to the land-tax. The word is a shortened 
form of “assess”; and the spelling is due to a mistaken connection 
with “census.” 

CESSIO BONORUM, in Roman law, a voluntary surrender 
of goods by a debtor to his creditors. It did not amount to a 
discharge unless the property ceded was sufficient for the purpose, 
but it secured the debtor from personal arrest. The creditors 
sold the goods in satisfaction, pro tanto, of their claims The pro¬ 
cedure of cessio bonorum avoided infamy, and the debtor, though 
his after-acquired property might be proceeded against, could not 
be deprived of the bare necessaries of life. The main features of 
the Roman law of cessio bonorum were adopted in Scots law, and 
also in the French and several other legal .systems. In England 
it exists under the internal regulations of certain commercial bod¬ 
ies, such as the recognized Stock Exchanges. In Scotland the 
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process of cessiv bonorum was abolished by the Bankruptcy (Scot 
land) Act ion. iSce further, Bankruptcy.) 

CESTI, MARC’ ANTONIO (i0i8*-i669), Italian musical 
(ompo.ser, was born at Florence (or according to some authorities 
at Arezzo) in i6iH. He was a pupil of Carissimi, and is known 
principally as a composer of operas, notable for the pure and 
delicate style of their airs, the most celebrated of which were 
Lu Dori (Venice, 16O3) ^lod II Potno d’ oro (Vienna, 1668). 

CESTIUS, LUCIUS, surnarned Pius, Latin rhetorician, was 
a native of Smyrna, a Greek by birth. According to Jerome, he 
was teaching Latin at Rome in the year 13 11.c. As an orator in 
the schools he enjoyed a great reputation. As a public orator, 
on the other hand, he was a failure. Specimens of his declama¬ 
tions will be found in the works of Seneca the rhetorician. 

Scf Seneca, Conirov., ix. 3, i*'; J. Brzoska, in l'auly-Wis.sowa’b 
Ki'aUncyklopddic, iii. 2 (1899) and Suasoriae, vii. 13 (for anec¬ 
dotes). 

CESTODA: sec Tapeworms. 

CESTUI, CESTUY: see Trust a,no Trustees. 

CETACEA, an order of mammals (from the Gr. x^tos, a 
whale), divisible into three suborder.s;—Archaeoceli, exclusively 
fossil; Mystacoieti, whalebone whales; and Odontoceti, toothed 
whales, comprising sperm whales, bottle-nosed whales and dol¬ 
phins. The term “whale” does not indicate a natural division of 
the order, and it is used here to mean any member of the Cetacea, 
irr(‘spective of size. The lengths of the.se animals are mostly be¬ 
tween 4 and 100 feet. Their ancestors were probably land mam¬ 
mals, whose structure has been modified in many respects to 
adapt them for life in the water, from birth to death. Whales are 
warm-blooded, breathing air by lungs, without scales in their skin, 
with hands of the 5-fmgered type, with skeleton, brain, heart and 
blood-ve.s.sels mammaliati in structure, reproducing like other 
mammals and nourishing their young with milk; in ail these re¬ 
spects differing es.sentially from fishes, to which they have a 
merely suiierticial resemblance. Certain species swim habitually 
in large schools. A few live entirely in fresh water. The majority 
are marine, some freriuenting the coasts, but others oceanic, rarely 
approaching land. Many undertake extensive migrations and have 
a wide <listribution. Whales have been known to follow a .ship for 
.several consecutive days, and Racovitza has used this as an 
argunuMit for the view that they do not sleep. 

External Form (fig, i.).—Whales swim mainly by the tail, 
which is produced into two horizontal fluke.s, not supported by 
any part of the skeleton, and are thus easily distinguished from 
fishes, in which the tail is vertical. A donsal fin, similarly without 
skeleton, is generally present. The mouth has immovable lips. 
The fore limbs (dippers) have the form of paddles, and are used 



principally for maintaining the balance of the body and for steer¬ 
ing. External hind limbs are wanting. The neck is short and 
rarely distinguishable in the living animal. The nostrils (blow¬ 
holes) have been shifted to the upper side of the head, at some 
di.stance from the tip of the snout or beak (except in the .sperm 
whale). The part in front of the blowhole may resemble a fore¬ 
head, but it really belongs to the beak. Eyes are well developed, 
but there are no external ears and the outer opening of the ear 
is minute. The .skin is smooth, hairs being usually absent in the 
adult, except as occasional vestiges. The vent is at the root of 


the tail, behind the reproductive opening, on either side of which, 
in the female, is a groove containing a teat. The umbilicus (navel) 
is often visible farther forwards, especially in young individuals. 

Other Distinguishing Characters.— The brain-case is, short 
and lofty; the nasal canals pass nearly vertically downwards in 
front of it, and the facial part is prolonged horizontally forwards 
as a rostrum. The auditory bones arc highly modified; the tym¬ 
panies are shell-like and loosely attached to the skull. The neck 
vertebrae are of the typical mammalian number (7), short, often 
fusing with one another; the second, if free, has no prominent 
odontoid process, the structure on which the head turns in other 
mammals. The lumbar and caudal vertebrae are freely movable, 
the interlocking processes of their upjXT arches disappearing from 
the thorax backwards. The ribs are very movable on the vertebrae 
and sternum (breast-bone). The clavicles (collar-bones) are 
wanting. The flippers show no external division into hand, fore 
arm and upfxr arm, and are wifhout definite joints at the elbow 
and wri.sl. They contain the typical mammalian bones, but-the 
finger-joints (phalanges) arc more numerous in some of the digits 
than in other mammals. Digits arc 5 or 4 without nails. The 
pelvis is represented by a small curved bone on each side, em¬ 
bedded in the flesh near the reproductive opening; it does not ar¬ 
ticulate with the vertebral column, which has no fused sacral 
vertebrae. In right whales and the sperm, whale each half may 
carry a small bony or cartilaginous vestigial hind limb. The 
brain is large, its cerebral hemispheres much convoluted. Ol¬ 
factory organs are almost absent, the nasal pas.sages being func¬ 
tionally continuous with the larynx. The diaphragm is very ob¬ 
lique, the stomach has several distinct chambers. The main 
arteries and veins break up into plexuses of vessels known as 
retia mirabilia. The kidneys are lobulated. The male organ is 
usually completely retracted, thus not interrupting the smooth 
contour of the body. The testes are within the abdomen, the 
uterus bicornuate, the placenta diffuse. 

Respiration. —A large whale usually rises to breathe every 5- 
10 minutes, but the interval may be at least 45 minutes. The blow¬ 
holes (fig. 2) are either two longitudinal 
slits (whalebone whales) or a single cres¬ 
centic slit (toothed whales). On reaching 
the surface, the whale exposes and opens its 
nostrils, which are clo.sed during submerg¬ 
ence, and discharges the exhausted air from 
its lungs. This is done with considerable 
force, often producing an audible sound, 
and the animal is said to blow. The moist 
air projected upwards is visible from a long distance, in the case of 
the larger whales, as a column containing particles of condensed 
water (the spout) formerly regarded as a fountain of water 
ejected from the head. Expiration is followed immediately by in- 
ipiration, and (he whale then sinks horizontally. It repeats these 
actions .several times, rising to the surface on each occasion with¬ 
out exposing much more than the part of its head which carries 
thu blowholes. When it has thus thoroughly chang(*d the air 
in its lungs, it rises in a different manner. The back is strongly 
arched and much of it becomes visible. The back fin, if present, 
appears to be situated on a rotating wheel, rising from behind, 
reaching the summit of the arched back and descending into the 
water in front. The whale then leaves the surface and is said 
to sound. The maximum depth of its dive has been supposed to 
be at least 100 fathoms. The right whales, humpback and sperm 
whale (but not the rorquals) usually throw their tails above the 
surface as they sound; and at other times, like many of the 
dolphins, they leap completely clear of the water. Differences 
in these respects, and in the form and direction of the spout, 
enable whalers to distinguish species. 

The horizontal position of the tail-flukes facilitates rising to the 
surface and returning to the depths, movements of vital impor¬ 
tance to the Cetacea. Another effective adaptation to aquatic life 
is the course taken by the air in passing to the lungs. The larynx 
and epiglottis form a tube passing through the pharynx into the 
lower end of the nasal passages (fig. 3). Here it is grasped by the 
soft palate, and the blowholes thus become continuous with the 
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A. Whalebone whale 

B. Dolphin 
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windpipe and lungs, the mouth being used solely for feeding—as 
in recently born marsupials, but not as in other adult mammals, 
which can breathe through either the nose or the mouth. 

Prolonged submergence involves other demands on the re 
spiratory organs. The thoracic cavity of the Cetacea is unusually 
extensible, and thus provides for a corresponding expansion of 
the lungs, depending on the loose attachments of the ribs and the 
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considerable projection of the oblkiue diaphragm into the cavity 
of the contracted thorax. Whales have a larger amount of blood, 
in proportion to their size, than other mammals, and this involves 
an increased capacity for carrying oxygen to the tissues by means 
of haemoglobin, the red colouring matter. The very deep red 
colour of the muscles seems to imply that these structures also 
hold a specially large quantity of oxygen. The characteristic 
rctia mirahilia arc further adaptations. In the common porpoise, 
for instance, the up[)er and lateral parts of the thorax are covered 
by an elaborate arterial rete rnirabile, lying just outside its lining 
membrane. Branches of this plexus extend upwards into the 
neural canal of the vertebral column, an arrangement which en¬ 
sures an adequate supply of oxygen to the spinal cord and 
brain. Although physiological evidence cannot be quoted, the 
retia mirabilia probably act as reservoirs, the arterial jxirtions 
containing a large supply of oxygen, the amount of which may 
largely in/luencc the duration of submergence. The venous por¬ 
tions probably hold exhausted blood, which would otherwise cir¬ 
culate too freely. The principal danger to which a diver is exposed 
is the liberation of gas-bubbles into his blood, due to diminishing 
water-pressure, if the ascent to the surface is too rapid. The rctia 
may j)erhaps have the function of retaining bubbles and of pre¬ 
venting their access to the general circulation. 

Hair.—Whales maintain a constant high temperature, not very 
different from that of man. A hairy coat has been discarded, as 
a means of avoiding the loss of heat, in favour of blubber; but a 
few vestigial hairs may occur—an unmistakable sign of the origin 
of Cetacea from land mammals. In Inia numerous scattered hairs 
occur on the beak. Whalebone whales have hairs, in Rhachian- 
ecti’s up to 40 mm. long, on parts of the head and lower jaw; and 
in dolphins a few long hairs are found on the beak, before birth. 

Skin and Colour.—The outer, horny layer of the epidermis 
is thin and readily separates from the body after death. The 
deeper layer is nearly always pigmented in certain parts, which 
then ap{)ear black, or varying shades of gray, brown or blue. 
The commonest type of colouration is dark above and white be¬ 
low, the relative extent of these regions varying with the species, 
the white area sometimes increasing with age. Many dolphins 
have a black streak extending from the eye to the flipper, per¬ 
haps representing the lower limit of the ancestral dark region. 
Some whales are completely black or white. In certain ca.scs the 
normal white is replaced by a bright yellow colour. A. G. Ben¬ 
nett found that in Antarctic rorquals this is due to an external 
film composed of an enormous number of diatoms. These uni¬ 
cellular algae were found all over the skin, but were not conspicu¬ 
ous on the dark parts. In the common porpoise and its allies the 
skin of the edge of the dorsal fin or flippers bears a series of small, 
homy tubercles, which have been considered by some authors to 
indicate an aflSnity to Edentate mammals, a conclusion not uni¬ 
versally^, accepted. The deeper part of the skin (dermis) is 


usually inconspicuous, but is better developed in the l)el|j>hinai> 
lerinae. The white whale, beUinging to thi.s subfamily, has a 
thick epidermis and a rather thinner dermis, and it.s skin has been 
used commercially as “porpoise leather.” 

Blubber. —This characteristic part of a cetacean is formed 
of tough fibrous tissue enclosing an enormous amount of oil. It 
invests every part of the whale, but is thicker in certain region.s. 
for instance near the dorsal fin. In the s|X'rm whale the maximum 
thickness is as much as 14 in., and in the Greenland whale ao 
inches. In the latter, according to Scoresby, 4 tuns of blubber, 
by volume, yield 3 tuns of oil. In a whale of 70 tons the blubber 
weighs about 30 tons, and 2 tuns of oil may be extracted from 
each of the gigantic lower lips. The blubl>er of the rorquals now 
hunted is thinner, and in the smaller dolphins it does not much 
exceed one inch. Although specially important in retaining heat, 
the insulating properties of this layer probably afford firotection 
agaimst an excess of warmth in tropical waters. Blubber is little 
devclo|3ed in newly born whales, and f>erhaps for this reason the 
parent resorts to warmer water to give birth to her young. It 
varies in condition at different times, a whale being often lean 
on its first arrival in polar .seas, where the. blubber improves in 
quality owing to the large amount of food found in those waters. 
The stomachs of whales captured in t,cmjx;r.ite latitudes ;ire some¬ 
times empty, and blubber is probably a reserve material which 
can be drawn on when food is scarce. It may further help mate¬ 
rially to prevent the crushing of the tissues, during a dee^) dive, 
by the enormous pressure of the superjacent water. 

Food. —Dolphins typically eat fishes, to which diet they arc 
adapted by their teeth, generally numerous and uniformly J'onical; 
but cuttlefish also may be eaten. The stomach of a species of 
Sotalia has been found to contain vegetable matter. The Killer 
is exceptional in eating marine mammals and birds, in addition to 
fishes. The.sperm whale and the bottle-nosed whales (Ziphiidae) 
are mainly dependent on cuttlefish, some of which must he ob¬ 
tained at considerable depth.s; hut these also lake occasional fishes, 
A diet of cuttlefish is often a.ssociated with a reduction of the 
number of teeth, in certain dolphins, (he siHjrm whale and the 
Ziphiidae. 

Whalebone. —The whalebone whales feed exclusively on 
plankton (q.v.). including fishes. They obtain food by means of 
a whalebone sieve, and the adecjuacy of the method may be e.sti- 
mated by the fact that two tons of plankton have been taken 
from the stomach of a blue whale. Plankton is specially abundant 
in the cold waters of both polar regions, and whales visit them to 
profit by this plenty. 

Whalebone or baleen is derived from the skin lining the mouth 
and has nothing to do with true bone. The sieve is composed of 



Fig. 4.—TRANSVERSE SECTION OF A RORQUAL S HEAD TO SHOW WHALE¬ 
BONE 


two sides, each running longitudinally along the entire length of 
the outermost part of the palate, and being continuous with il.s 
fellow at the front of the beak. A side consists of as many as 
300-400 transversely placed, flexible, and horny blades, embedded 
at their base in a substance known as the gum, and with a short 
interval between each two. The blades are longest and widest 
at the middle of the series and progres.sively smaller towards both 
ends, where they become very short. Seen from the front, or back, 
an isolated blade appears roughly triangular (fig. 4), the shortest 
side embedded in the gum, the outer border straight, and the inner 
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border slightly convex. On the inner aspect of each principal 
blade is a transverse row of a few very .short blades; and all the 
blades are produced into long hairlike structures, composed of the 
same sub.stance as the whalebone itself. Owing to the presence of 
these hair.s, the .sieve, .seen from its inner side, resembles a door¬ 
mat or the fleece of a sheep. Between the two sieves lies the 
tongue, which is of immense size, in contrast with the much 
smaller tongue of the toothed whales. 

The tw'o halves of the lower jaw are greatly arched outwards 
the mouth being thus enormous. The blades are bent backwards 
by the closure of the mouth, recovering a vertical position, by 
their own elasticity, as it opens. The great lower lip overlaps 
the outer edges of the blades, and the water must thus escape 
from the mouth through the chinks between these st met ores. 
The whale feeds, after sounding, by .swimming through a shoal of 
plankton with its mouth open. Water enters at the front end; 
and, before it leaves, the food has been strained off by the hairy 
fringes of (he baleen plates. 7 'he mouth is then clo.sed, the tongue 
having no doubt helped to forte out the water, while licking the 
foot! off the sieve. The characters of the baleen afford one of the 
most convenient ways of distinguishing species of whalebone 
whales. The blades are longest in (he Greenland whale, where they 
may reach the astonishing length of 15 feet. 

Sense Organs.—The olfactory organs arc greatly reduced, and 
it is doubtful whether whales have the sense of smell. The na.sal 
passages, however, are of vital importance, since they serve as 
(he sole method of admitting air to the lungs. The eyes are .small, 
with arrangements for withstanding water pre.ssure. W. Scoresby 
stated that vision is acute in (he Greenland whale, which is dull of 
hearing in the air, but is readily alarmed by even a slight splash¬ 
ing in the water. The external auditory passage is narrow and 
opens by a minute hole on the head, not far behind the eye. In 
whalebone'whales it is blocked by a large mass of wax, several 
inches in length, and it cannot be of much service in hearing. It 
is believed that vibrations in (he water reach the ear through 
sacs given off by the Eustachian tubes or through the bones and 
other tissues of the head. The tympanic bones are dense and 
conchlike, well developed and attached to (he periotic by two 
slender pedicles. There can be little doubt that the auditory' or¬ 
gans are of real importance. 

Breeding.—The Cetacea arc in all respects typically mamma¬ 
lian in their reproduction. The young is nourished in the utems 
by a placenta, and is not born until it has attained a form 
essentially that of the adult, sometimes exceeding one-third the 
length of the mother. In the common porpoise (5^ ft.) the newly 
born young is al)Out 2 ft. long, and in the largest whalebone 
whales at least 20 feet. A single young is typically' produced, 
but twins occur and 7 foetuses have been found in a blue whale. 
The period of gestation is probably something less than a year, 
but whalebone whales arc commonly believed not to produce 
young more often than once in two years. In certain species 
Itirth appears to take place at a more or less definite season, as 
in the common porpoise, principally in the late spring or early 
summer. Among whalebone whales there is some rea.son to believe 
that the frequencies of births, and therefore of pairings, in the 
several months can be rejiresented by a regular curve showing a 
distinct maximum at a definite i)eriod in the year; although either 
of these events may occur in any month. This view has been sup- 
l)orted by finding a close agreement betw'een the breeding curves 
of northern and southern races of the same species, with the 
significant difference that the maxima are about six months apart, 
corresponding with the difference in seasons between the two 
hemispheres. Tropical species, such as the sperm whale, perhaps 
have no definite breeding period. 

Migrations.—The principal movements of many whales are 
largely connected with the two functions of feeding and repro¬ 
duction. The humpback, for instance, appears in large numbers 
in sub-antarctic waters in the spring (October) and remains there 
(ill the summer. As the season advances it becomes less numer¬ 
ous, but it is found off (he south and west African coasts at the 
time that would be e.xpected on the as.sumption that it is moving 
northwards. At the height of the southern winter it is found ! 


even as far north as the equator, and it travels southwards again 
as the spring returns. It is probable that this species, like others, 
seeks warmer water in which to bring forth its young and that 
pairing takes place at about the same time. Its journey to the 
far south is for the purpose of feeding. 

Growth and Age.—Little can be said of the duration of life 
in whales; and statements that large individuals must be of great 
age may be di.smissed as unproven. Young whales may be found 
accompanying their mothers, and probably subsisting on milk, 
up to a length of 40 or 50 ft., appearing to imply a growth to that 
size in the first year. The females of the same species may be 
pregnant at about 60 ft.; and it has been suggested that a whale 
reaches the reproductive age very early in life. The condition of 
the skeleton gives information as to the relative age of whales. 
Many of the bones of mammals grow at their ends by two bony 
epiphyses, which are at first separable and in the vertebrae are 
conspicuous discs of bone. The adult condition, at which growth 
stops, is reached W'hcn the epiphyses have completely fused W'ith 
the main bones. It was pointed out by Sir William Flower that 
fusion begins at the two ends of the vertebral column; the 
cervical and caudal vertebrae commencing the process, which 
gradually extends from both ends tow'ards the middle. This 
obviou.sly gives some information as to the relative age of 
adolescent individuals, but it leaves untouched the question of 
the duration of life. 

Species Hunted.—The whaling industry {see Whale Fish¬ 
eries) has been mainly based on about nine species, of which all 
but the sperm W’hale are whalebone whales. The Basques hunted 
the Atlantic right whale {Euhalaena glacialis) at an early date, 
and the indu.stry was specially flourishing in the 12th and 13th 
centuries. The arctic fishery began about 161 t and was based on 
the Greenland whale (Balacna mysticctus). The hunting of the 
sperm whale (Pliyseter catodou) began about a century later; and 
the southern right whale (Euh(ilar?ia australis) was captured in 
large numbers by some of the vessels subsequently engaged in this 
industry. The Pacific gray whale (Rliachianectes glaiicus) was 
taken in considerable numbers on the coast of California before 
the middle of the 19th century. Modern whaling depends mainly 
on two species of rorqual, the great blue whale {Sibbaldns muscu- 
lus) and the fin whale (lialaruopleru pliysalus) though the sei 
whale {B. borealis) is not unimportant in certain localities. The 
humpback (Megaptera nodosa) has at times been the most im¬ 
portant constituent of the catch of modern whalers, who in one 
or two localities take a few specimens of Bryde’s w'halc (Bal- 
acnoptcra brydei). The following, of less imp)ortancc commer¬ 
cially than the great whales, have also been systematically cap¬ 
tured by whalers or fishermen at various times;—the narwhal 
(Monodon mom)ccros), the white whale {Dclphinaptcrus Icucas), 
the pilot whale {Globicephala ventrirosa), the bottle-nosed whale 
(ilyperoodon rostratus), the common porpoise {Phocoena pho- 
cocna), and others of the smaller dolphins. 

History gives a melancholy record of the results of intensive 
whaling. The Atlantic right wdiale is no longer to be found on 
the Biscay coast, and, though it made some recovery during the 
19th century, it was believed at one time to have become ex¬ 
tinct. The southern right whale, once extremely common on the 
coasts of South Africa and Kerguelen, and in other localities, 
is occasionally represented in whaling returns by a very few 
spiecimens. The Greenland whale disappeared successively from 
he bays of Sp)itsbergen, the Greenland sea, Davis straits and the 
region of Bering straits. There is no indication of the reappear¬ 
ance of these animals off Spitsbergen or Jan Mayen, where they 
were formerly present “in immense numbers”; and, though a 
few probably linger in some of the old localities, the Greenland 
trade is dead. The Pacific gray whale was nearly exterminated off 
the coast of California, and was thought to be extinct. It has 
recently reappeared in small numbers, and a few are being taken 
by the Japanese in their own waters. The capture of humpbacks 
has seriously declined. In 1844 Ihe United States alone had 
315 vessels employed in the chase of'the sperm whale, but one 
fishing ground after another had to be abandoned. Sperm whales 
are still taken at whaling stations, off the coasts of Natal and 
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the British Isles and in the Straits of Gibraltar, but the large 
fleets formerly engaged in the chase of these animals have ceased 
to exist. Of the important species, the blue whale, the fin whale, 
the humpback, the sei whale and the sperm whale alone survive 
in considerable numbers; and the disappearance of the first two 
would involve the extinction of the greater part of the industry. 

The invention of an improved harpoon gun in 1865 gave a new' 
impetus to whaling, and this has culminated in the extraordinary 
success of operations in the dependencies of the Falkland Islands 
and Ross sea. The reintroduction of pelagic whaling, by methods 
far more efficient than those formerly practised, has resulted in 
new dangers to the whales. 

The facts are ominous, and history is likely to repeat itself 
unless adequate steps can be taken in time. Experience has 
shown that whales do not readily come back to an old locality, 
even when they have been free from pursuit for many years. 
The number of whales recently taken in sub-antarctic waters 
has several times exceeded 30,000 in a single season, and in 1937- 
38 it was more than 46,000. History gives no justification for 
the belief that w’haling can continue indefinitely at this rate, and 
the necessity of controlling the industry is urgent. 

Commercial Products.—^Whalebone, the most valuable prod¬ 
uct of the Greenland whale, was at one time w’orth £2,000 a ton. 
That of the rorquals is shorter and of inferior quality. Oil is 
produced by all Cetacea, but the sperm oil of the sperm whale 
and Ziphioids differs in constitution from the train oil or whale 
oil of other whales. Spermaceti and ambergris are products of 
the sperm whale. Guano and other materials are obtained by 
grinding the dried flesh and bones of large whales. Meat of good 
quality is available from nearly all Cetacea. The flesh of dolphins 
was formerly esteemed a delicacy; and it had the advantage, in 
Roman Catholic countries, of being considered fish which could be 
eaten on fast days. 7 'he common porpoise was formerly hunted 
on a large scale for its meat. Ivory is obtained from the tusk of 
the narwhal and from the teeth of the sperm whale. Leather can 
be prepared from the skin of the white whale. 

CLASSIFICATION 

Suborder 1 . —Archaeoceti. The Basilosauridae, Dorudontidae 
and Protocetidae of the Eocene and Oligocene, constituting this 
group, are believed to have been derived from the Creodonta, the 
primitive fossil members of the Carnivora; but Gregory thinks 
that they may have descended from Insectivora of the type rep¬ 
resented by Pantolestcs. Their skull characters arc intermediate 
between those of their supposed ancestors and tho.'^e of recent 
Cetacea in the position of the nostrils, the relations of the maxillae 
and the dentition, which consists of 3 incisors, i canine, 4 pre- 
molars, and 3-2 molars on either side of each jaw. The first 4 or 
5 teeth are conical and single-rooted, and the other teeth arc 
double-rooted, with serrated crowns. A milk dentition is found. 

The recent Cetacea have no milk teeth, and there is no differ¬ 
entiation into incisors, canines and molars. The Squalodontidae 
(Oligocene to Pliocene), included in the Odontoceti, are believed 
to have descended from the Archaeocetes and to have given ri.se 
to some at least of the recent toothed whales. The origin of the 
Mystacoceti is uncertain. 

Suborder 2 .—Mystacoceti, whalebone whales. Whalebone 
present; teeth wanting in the adult, numerous and vestigial in the 
embryo; lower jaw large, its halves curved outwards (fig. 5, B) 
and loosely united in front; blowholes two longitudinal slits 
(fig. 2, A); skull .symmetrical, the nasal bones relatively well de¬ 
veloped, maxillae not covering the orbital plates of the frontais; 
first pair of ribs alone joining the sternum, which consists of one 
piece. The females are slightly larger than the males. 

Family 1.— Rhachianectidae, with Rhachianectes glaucus, Pa¬ 
cific gray whale (fig. L, p. 170; 45 ft.). Head small, less than one- 
quarter the total length; dorsal fin wanting; flippers 4-fingered. 
R. C. Andrews considers Rhachianectes the most primitive of the 
Mystacoceti, in view of the occurrence of long hairs scattered 
over the entire head and lower jaw, the short and relatively few 
baleen blades, the free neck vertebrae, the large pelvis, and other 
characters. The lower side of the throat region has two or three 
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grooves. Rhachianectes prefers shallow water, swimming even in 
the surf and occurs in the North Pacific, from California north¬ 
wards to the Arctic ocean and off Japan and Korea. 

Family 2 .— Balaenidae. Skull much arched; baleen long and 
narrow; ventral grooves wanting; neck vertebrae fused. 

Neobalaena marginata, pygmy whale (20 ft.), is doubtfully 
placed in this family. It differs from the right wdiales in it.s small 
head, about one-fifth the total length, in its less arched rostrum, 
in having a dorsal fin and in its 4-fingered flippers. It is known 
from New Zealand and Australia. 

Balaena and Eubalnnia, right whales. Dorsal fin wanting; flip¬ 
pers broad, with 5 fingers; head one-quarter to one-third the total 
length. 

Balaena mystketus, Greenland whale (fig. A. p. 170; 60 ft.). 
Head enormous, one-third the total length; rostrum greatly arched, 
providing room for exceptionally long baleen, up to 15 feel. Arc¬ 
tic, circumpolar, and formerly abundant off Spitsbergen, both sides 
of Greenland and the North Pacific to Beaufort sea, but reduced 
by whaling to the verge of extinction. 

Eubalaena glacialis, Atlantic right whale or Biscay whale (fig. B, 
p. 170), about the same size, but differing from B. mysticctus in 
its le.ss arched head, its shorter baleen (up to 9 ft.) and the shape 
of its lower lip. It was formerly common in the Bay of Biscay 
and it has been recorded from the Mediterranean. It has been 
hunted, in recent years, off Iceland, Norway and the British Isles. 
It visits the eastern United States, its northern range in the At¬ 
lantic coinciding nearly with the southern limit of the Greenland 
whale; but, like other right whales, it avoids the tropics. 

Eubalaena australis, southern right whale. Resembling E. 
glacialis, but found off Australia, Kerguelen and other parts of 
the southern sea, where 193.522 were killed by American whalers 
in 1804-17. A few are still taken off South Georgia, the South 
Shetlands and the African coasts. The Eubalaena, hunted in 
Japan, may be a distinct species. 

Family 3 .— Balaenaptcridae, rorquals and humpback. Ros¬ 
trum less arched than in Balaenidae, baleen blades shorter and 
broader; dorsal fin present; skin covering the throat with nu¬ 
merous, conspicuous, longitudinal grooves; flippers narrow; neck 
vertebrae free. At least 90% of the whales now hunted belong to 
this family. 

Balaenoptera and Sibbaldus, rorquals. Body relatively slender; 
dorsal fin well marked; flippers small, narrow and pointed. 

Sibbaldus musculus, blue whale or Sibbald’s rorqual (fig. F. p. 
170; at least 100 ft.) is the largest of all animals and the most 
important in the estimation of modern whalers. Colour nearly 
uniformly bluish-gray above and below, including both surfaces 
of the tail-flukes; baleen jet black, with black fringes. Cosmopoli¬ 
tan, on the assumption that (as in others of the family) the 
northern and southern races belong to the same 5pecie.s. from 
polar to temperate seas, occasionally reaching the equator. Food, 
small Crustacea (Euphausians, etc.). 

Balaenoptera physalus, fin whale or razorback (fig. G, p. 170; 
up to at least 80 ft., in the south). Dark above and pure white be¬ 
low, including the lower surface of the tail-flukes. Baleen with 
alternate, vertical stripes of slate colour and yellow or white, the 
fringes similarly light in colour, the anterior 3 or 4 ft. of the right 
series nearly always completely white; lower jaw white on the 
right side, dark on the left, but the a.syminetry of colour of 
baleen and skin may be reversed. Food, small Crustacea and fishes. 
This whale is captured in large numbers at most of the whaling 
stations. Its distribution is as wide as that of the blue whale, but 
it is rarely found in the tropics. It is common on both sides of the 
Atlantic, and it enters the Mediterranean, A few are stranded an¬ 
nually on the British coasts. 

B. borealis, sei whale or Rudolphi’s rorqual (fig. H, p. 170; 
52 ft.). White and dark parts not so sharply delimited as in the 
fin whale; lower surface of tail-flukes bluish-gray; baleen black, 
its fringes white, silky and curling. Temperate parts of all the 
oceans, not wandering so near the poles as the two preceding 
species. Food. Crustacea, less often fishes. 

B. brydei, Bryde’s whale. Nearly as large as the sei whale, from 
! w'hich it differs in having straight hairs on its baleen blades, and 
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Various types of whales 


A, QrMnUnd whale (after Score*by). B. Atlantic right whal*. C, sperm whale. D, narwhal (after Sooratby). E, bottle^osed whale (after VroMK). F, 
blue whale (after Sert). Q, fin whale (after Sart). H, tel whale. «J, letter rorqual (after Sart). K, humpbaok whale (after Sara). L, Pacific grey avhale 
(African Elephant, “Jumbo," 11 faet high, reproduced to aame scale) 
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in its food, which consists principally of fishes. South and West 
Africa, apparently reaching the West Indies. 

B. acutorostmta, le.sser rorqual (fig. I. p. 170; 33 ft.). Coloration 
as in the fin whale (without asymmetry of colour); a conspicuous 
white area on the outer side of the flipper. Baleen and its fringes 
all white or yellowish. Food, largely fishes, but also Crustacea. 
Temperate and polar latitudes of both hemispheres, including the 
British and both North American coasts, but not hunted. 



OF WHALEBONE. WHALE (MEGAPTERA) FROM ABOVE 


Megaptera nodosa, humpback (fig. J, p. 170; 52 ft.). Body 
thick, dorsal fin evanescent; flippers enormously long, nearly one- 
third the total length. Colour variable, sometimes nearly all black, 
but with varying amounts of white in other individuals; flippers 
.soiTielimes pure white; baleen and its fringes black. Food, fishes 
and Crustacea. Cosmopolitan, from the Arctic to the Antarctic 
ocean, and more frequenting warm water than the rorquals. The 
humpback was almost the only species hunted at the commence¬ 
ment of the great antarctic whaling enterprise, beginning T905, and 
was almost equally important on the African coasts. The num¬ 
bers frequenting the whaling localities have greatly diminished. 

Suborder 3 .—Odontoceti, toothed whales. Teeth present 
throughout life; whalebone wanting; lower jaw more or less 
triangular (fig. 5, A), the front part often 
narrow, the two halves firmly united; 
blowhole single (fig. 2, B); skull asymmet¬ 
rical, nasals reduced, maxillae covering the 
orbital plates of the frontals; several pairs 
of ribs joining (he sternum, which consist.s, 
in the young at least, of several pieces. 

Family 1 .— Bhysrtcridac ,s\)erm whales. 
Teeth numerous in lower jaw, vestigial or 
absent in upper jaw in recent forms. 

Physeter cutodon, sperm whale (fig. C, 
p. 170; 63 ft.). Size gigantic; head im- 
men.se, about one-third the total length; 
Arts. HCHI.1CHT AMD RONHADOT sttout cnormous, truiicatcd, extended be- 
Fig. 6. — WHALE heads yond the narrow, vcntrally situated mouth 
A. HEAD OF A SPERM (fig. 6, A) ; lower tcetli 20-26 OH cach side, 
WHALE FROM BELOW; B. Qf great size, up to 4 lb. in weight, conical; 
FDOM WHALE g smaller, oftcn malformed, 

upper teeth; left nasal passage alone de¬ 
veloped, the single blowhole curved, on the upper, left side , 
of the snout, near its front end; dorsal fin reduced to a low 
hump, continued as a ridge towards the tail; colour black 
Or brown all over, sometimes marked with white, especially 
in aged individuals. Male up to 63 ft., female not often ex¬ 
ceeding 35 feet. The sperm whale occurs in all tropical waters, 
but stragglers, nearly always old males, reach both polar seas. 
It is polygamous, a school of females being accompanied by 
one or two large males. The sperm oil produced by this spe- 
. cies is everywhere mixed with spermaceti, most of which js 
obtained from a receptacle, the case, occupying much of the 
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snout, to the right of the single nasal passage, and capable of 
containing nearly 500 gal. of mi.xed oil and spermaceti. The 
sperm whale dives to a great depth, in pursuit of cuttlefish, its 
main food, though it also eats fishes. The case is >uptM)sed, by its 
buoyancy, to support the gigantic skull and to facilitate a rapid 
return to the surface. Ambergris is a morbid concretion of the 
intestine, commanding a high price. 

Kogia, lesser sperm whale (about 10 ft.) rescml)les Pliysrtcr in 
general characters, except for the blowhole, wliieh is located on 
top of the head, the single nasal passage, and the jiresenee of a 
spermaceti organ; hut the head (fig. 6. Hi is relatively much 
smaller. Lower teeth, about 12 on each side, h)ng. delicate, and 
curved; upper teeth wanting. Indian ocean and co.asts of Australia, 
and recorded from eastern North America. Hritl.iriy and Holland, 
Family 2. — Ziphiidac, beaked whales. Allied to the Physeter- 
idac and producing sperm oil. hut teeth much more reduced, A 
pair of longitudinal grooves in the throat 
region (tig. q. A-C), Dorsal fin behind the 
middle of the bod> ; tail (fig. 7, A) not 
notched at the junction of the flukes, flip¬ 
pers small; functional teeth (fig. .S. A, B) 
1-2 pairs in the lower jaw. generally below 
the gum in females; minute vestiges of 
teeth may occur in either jaw. Food, 
cuttlefish. The rostrum becomes consoli¬ 
dated into a hard. bon>' mass in Ziphius 
and Mesoplodon, and these fragments are 
found in British late 'Fertiary de[)(jsi|,s. 
Berardius has 2 pairs of large teeth at the front end of the lower 
jaw (fig. 8, A). B. bairdi (40 ft.). North Pacific, is the largest 
Ziphioid. B. antuxi, New Zealand. Argent in.i, not uncommon in 



A. Tall of Ziphioid 

B. Tall of dolphin 


antarctic waters. 

Ziphius cavirostris, Cuvier’s whale (26 ft.) has one pair of teeth 
at the tip of the lower jaw, much more massive in males (fig. 5, 
A) than in females, in which they remain beneath the gum. ('os- 
mopolitan, and not uncommon at certain times along the British 
coasts. 

Hyperoodon rostratus, bottle-nosed whale (fig. E, p. 170; male, 
31 ft.; female, 25 ft,). Teeth small, one pair (occasionally two 
pairs) at the tip of the lower jaw, alike in both .sexes, remaining 
concealed till a late period, but then piercing the gum, at Ic.asl in 
old males. Distinguished from Ziphius b\’ a large bony crest on 
the upper side of each maxilla. With increasing age these crests 
become immense in (he male, jtroducing a notable alteration in 
the head, the forehead (fig. 9, B ) becoming enormous and trun¬ 
cated. Common in the North Atlantic, where it has been exten¬ 
sively hunted to the north of Scotland; and frequently stranded 
on the British coasts, though rare in the eastern United State.s. 
II. planijrons, Australia, New Zealand and Argentina. 

Mesoplodon (fig. 9, C). Teeth, one pair 

A /V 1 (fig, 8, B), smaller in females and usually 

—y 1 remaining beneath the gurn, t\ pi(ally near 

the angle of the mouth, but in three species 
at the tip of the jaw. Of these, M. mints 
has been stranded on the Irish roast; and 
M. pad ficus, described in igjfj from a 
Queensland skull, appears to be about 25 
ft. long, and would therefore he (he largest 


Fig. 8.—front ends of 

LOWER JAWS 

A. Btrardiut 

B. Metoplodon bldens 

Mesoplodon. M. bidens, Sowerby’s whale (15 ft.), has its teeth 
in the typical position (fig. 8, B). Up to 1914 nearly half the 
records were British stranding.s, the others being from the Baltic 
to the eastern United State.s. M. layardi, of South Africa, Aus¬ 
tralia and New Zealand, has an extraordinary modification of its 
teeth, which curve over the beak, nearly meeting and preventing 
the mouth being opened to more than a small extent. Mesoplodon 
is oceanic, like other Ziphioids; but its species (about ten) appear 
to have a relatively restricted distribution. 

Family 3. — Platanistidae. Inhabiting rivers or estuaries. Neck 
vertebrae larger than usual, not fused; pterygoid Vioncs completely 
covering palatine bones on ventral aspect of skull; outer borders 
of maxillaric.s prolonged into incurved fanlike structures that 
largely roof over the facial depression; beak slender; flippers 
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large and broad, with few phalanges. Food, tishes, captured by 
probing the mud with the long, narrow jaws, which have numerous 
teeth; as well as Crustacea and probably other small animals. 

IHatanista gangetica, Susu (fig. T, p. 172; 8 ft.). Blind; dorsal 
fin reduced; remarkable, large bony crests at the base of the ros¬ 
trum. Teeth about 30 on either side of each jaw. Ganges, Indu-s 
and Brahmaputra, nearly to their head waters. 

Family 4.— Iniidae. Inhabiting rivers and fresh-water lakes. 
Neck vertebrae large, not fused; pterygoid bones not Completely 
covering palatine bones on ventral aspect of skull; maxillary 
with a more or less fenestrated process projecting backward freely 
below level of orbit; beak elongated; flippers large and broad. 
Food, mainlv fishes. 

Lipotes vcxillifer (8 ft.), with a reduced dorsal fin, is whitish all 
over, its upper jaw curved upwards. Teeth about 32. Tung Ting 
lake, about 600 mi. from the mouth of the Yangtze Kiang river. 

Inia gcoffrensis (8 ft.), also with a reduced dorsal fin. The beak 
* is covered with numerous short hairs, a primitive feature. Teeth, 
26-32. Amazon river, from near its head waters. 

Family 5 .— Delph'midae , dolphins (fig. 
r ) and porpoises. Dorsal fin present or 
al)sent; Tail (fig. 7, B) w'ith a notch at the 
junction of the flukes. 

Subfamily A.— Dclphininar. Dorsal fin 
present, except as noted below. Fore flip¬ 
pers generally pointed and sickle-shai)ed. 
Neck vertebrae mostly fused with one 
another. Teeth (except Gramphiddphis) in 
i)oth jaws, usually numerous. The num¬ 
bers recorded below (on either side of each 
jaw) do not include the reduced teeth 
commonly found at the front end on both 
jaws below the gum. Alisphenoid not 
overspread by pterygoid and no external 
reduplication of pterygoid. 

Dclphinus dclphis, common dolphin (fig. 
N, p. 172; 8 ft.). Beak about 5 in. long 
in middle line, .separated from rest of head 
by a distinct groove (fig. 10, A), a char¬ 
acter obvious in representations of this 
animal on Greek coins and elsewhere. 
Mainly black above and white below, the 
sides with longitudinal streaks of white, 
brown, yellow or gray. Palate of skull with two deep, longitudinal 
grooves. Teeth 40-50, diameter 3-3.5 millimetres. The “dol¬ 
phins,” which pursue flying fish and change colour when dying, 
are fishes (Coryphaena) , not to be’confu.sed with the cetacean. 
Cosmopolitan, common in the Atlantic and Mediterranean, fre¬ 
quently stranded on the British coasts, but rarely on the east side 
of England. Food, fishes and cuttlefish. The stomach of a Medi¬ 
terranean specimen was found by Dr. J. Schmidt to contain 15,191 
otoliths (ear bones), indicating the recent consumption of more 
than 7,500 small fishes. 

Stenclla, with many species, often spotted or with longi¬ 
tudinal dark lines on the sides, is oceanic. Beak and teeth as in 
Dclphinus, but palate of skull not grooved. 

Lissodelphis peronii. Black and white, sharply delimited, the 
white including the flippers and continued past the mouth to the 
upper side of the “forehead.” Dorsal fin wanting. Teeth as in 
Dclphinus. Southern seas, with one record from New Guinea. 

Lagenorhynchus. Beak short, usually distinct (fig. 10, B); 
sides generally with oblique light areas; upper and lower keels of 
root of tail strongly marked; vertebrae numerous, about 73-92- 
The two following British species, also found in ea.stern United 
-States, reach 9 ft., the beak 2 in. long in the middle line;— L. al- 
birostris, white-beaked dolphin (fig. O, p. 172); upper lip white; 
teeth 22-25, diameter 7 millimetres.— L. acutus, white-sided dol¬ 
phin; upper lip black; very distinct light areas on the sides; 
teeth 30-34, diameter 4 millimetres. Other species in Indian, 
Pacific and Southern oceans. 

Cephalorhynchus (fig. Q, p. 172). Small dolphins, about the 
size of the common porpoise, from southern seas, usually con¬ 
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spicuously coloured and without sharply marked beak. Tc 
25-31. small. 

Sterw rostratiis (fig. P, p. 172; 8 1 ft.). Mainly dark, spotted 
with white; beak long, distinct; teeth 20-27. large, with slightly 
rugo.se crowns. Atlantic, Pacific and Indian oceans. 

Sotalia. Resembling Steno, but teeth more numerous (up to 
35), with smooth crowns. Species of Sotalia oc{ur in fresh water 
in China (colour, milky white) and the Amazon. S. tcuszii, from 
the Camcroons. has been found to contain leaves, mangrove 
fruits, and grass in its stomach. Other 
species, from the tropical parts of the 
Indian and Atlantic oceans. 

J'ltrslops. Beak rather longer than in 
Lagenorhynchus, teeth larger. T. irun- 
catus, bottle-nosed dolphin (fig. R. p. 172; 
10-[I ft.), is common in British seas and 
off the eastern United States. Dark above 
and white below; teeth 20-23, large, di¬ 
ameter 8.5-10 millimetres. Other species 
from the Mediterranean. Red .sea. North 
Pacific. Australia and New Zealand, The 
natives of Moreton ba>'. Queensland, are 
said to co-operate with schools of dolphins 
(probably Tursiops) in beach fishing, the 
dolphins driving the fi.shes ashore and be¬ 
ing rewarded for their assistance by fishes 
offered on the points of sj^ears. 

Gramphidclphis griscus, Risso’s dolphin 
(fig. S. p. 172; II ft.). Nearly uniformly 
grayish; beak wanting, forehead promi¬ 
nent; flippers long; teeth completely ab¬ 
sent in upper jaw (except lor rare ves¬ 
tiges); lower teeth, 2-7, confined to the 
front end of the jaw. large, diameter 14 
millimetres. Apparently cosmopolitan, reaching Britain and the 
ea.stern United States. “Pelorus Jack,” an individual which was 
well known in New Zealand, a few ^ears ago, from its habit of ac- 
compaflying steamers in Pelorus sound, i.s believed to have be¬ 
longed to this species. 

Globiccphula. h'orehead greatly swollen and prominent (fig. 
10, C); flippers specially long. G. ventricosa, pilot whale, black- 
fish or caa’ing whale (28 ft.) is black all over. Teeth 7-11. large, 
diameter lo-ii mm., at the front end of the jaws. Large schools 
have frequently been driven ashore, 1,540 individuals having been 
killed in two hours, in 1845. at the Shetland Islands. It is known 
that 117.456 individuals were captured at the Faeroe Islands 
between 1584 and 18S3. Both sides of the Atlantic and in the 
Pacific, Indian ocean and southern seas. 

Psciidorca crassidens, false killer (19 ft.). Teeth 8-10, almost 
as large as those of the killer; black all over, flippers narrow. 
Originally described by Owen from a subfossil skeleton from the 
Lincolnshire fens. Two skeletons have recently been found in the 
Cambridgeshire fens. A school of more than 100 specimens was 
stranded in the Bay of Kiel in 1861, and a school of about 150 
on the ea.st coast of Scotland in 1927. It is said to occur in large 
parlies off New Zealand and Tasmania, and it has been recorded 
from India, Queensland, both sides of North America and 
Argentina. 

Orcfdla brevirostris (7 ft.). Head as in Gramphidclphis, dorsal 
fin low; rostrum of skull very short; teeth 12-14, •‘’mall. Ascends 
the Irrawaddy river, Burma, to 900 miles from the sea, and oc¬ 
curs in the Bay of Bengal, and off Singapore and Borneo. 

Phocoena and the two following have teeth with an expanded, 
spade-shaped crown, differing from the conical teeth of other 
dolphins. P. phocoena, common porpoise (fig. M, p. 172; 5^ ft.), 
is black above and white below, with some variation. Head short, 
without beak (fig. 10, D), dorsal fin triangular, commonly with 
small, horny tubercles on its front edge. Male reproductive open¬ 
ing unusually far forward, below the dorsal fin; teeth 22-26. The 
porpoise was formerly much in request as an article of diet, and 
there were important fisheries off Normandy and at the entrance 
to the Baltic. It frequents coasts and often ascends rivers. It is 
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specially characteristic of the Atlantic coasts, on both sides, and 
it reaches the Az(jre.s. 7 'he porpoi.se of the Illack sea and eastern 
Mediterranean has been considered di.stinct. Other species from 
South America. 

Ncomiris. Resembles Phocoena in havintt .skin tubercles, but 
has no dorsal hn. Teeth 16-21, India and Japan (marine); Tung 
Ting lake and other parts of the Yangtze Kiang, hundreds of 
miles from the sea. 

Phoconwidcs, with two species from the North Pacific, also has 
skin tubercles. Teeth \()~2 2, much .smaller than in Phocoena; 
vertebrae spe(ially numerous, as compared with 64-O7 in 

Phocoena pluxoena. 

Grampus area, killer or grampus (male 31 ft.; hmalc, if> ft.).— 
Beak wanting; dorsal fin large; llippers very broad, n</t pointed; teeth 
exceptionally large and .strong, diameter 2 in.; colour-pattern hold, the 
black and light |)arfs sharpl\' delimited (fig. i). The white (or yellow) 
exiend.s over the lower jaw and the lower side of the tail ilukc.s; and, 
just behind the dorsal fin, i.s produced backw'ards as a lobe defined be¬ 
low by a tongue of black passing foiward.s from the tail; a conspicuous 
while area, above and behind the eye; and a less distinct triangular 
mark behind and below the dorsal fin, The male i.s nearly tw-ice the 
length of the female and all its fins incrca.se greatly in size with age, 
to an extent disproportionate to the body length. The dorsal fin, at 
first recurved as in the female, bt’come.s an erect trmngle ft. high. 
'Fhe flippers reach a size of 6x4 ft., their enlargement being due mainly 
to the inordinate growth of the cartilage of the phalanges. Fowl, fishes 
an<l marine mamtnal.s and birds. Eschricht founrl the remains of i.^ 
porjjoi.ses and 14 .st:al.s in the .stomach of a killer, and gave rea.sons for 
i)elieving that seals are flayed alter being swallowed, the skins being 
then disgorged. 'Fhe story that killers combine to attack a large w'hale, 
lorcing its mouth oj)en and eating the tongue, has recently been con¬ 
firmed by R. (', .^ndrews. Although a killer .should be regarded as a 
dangerous animal there seems to be little evidence that it willingly at¬ 
tacks man. 'Fhe motive for a combined a.ssault, by a parly of killers, 
on an ice flot:, a.*, reiordcd in S( oil's Last Voyni;e, may have been the 
capture of the dogs (mistaken for seals), and not of the man. G. area, 
if all killers belong to one species, i.s cosmopolitan, extending from pole 
to pole, though it i.s apparently not often found in the tropics. It is 
not uncommon in British and American waters. 

ferrui. Relatively little is known regarding this porpoise. 

Subfamily B. -Stmodelphinac. Dorsal fin pre.sent; neck vertebrae 
free; flipf)ers broad and bluntly rounded distally; beak slender. Teeth, 
.<;8-()2 on either side ot upper and lower jaws, of normal delphinc type. 
Alisphenoid over.spread by i)terygoid; external and internal rtfluplica- 
tions of pterxgoid large. 

Sienodclphis (or /’ontopoHa) hlainvillii (s ft.). Dorsal fin well de- 
velo|)ed; jaws long and (lelicate; teeth 50-O0. La Plata estuary. 

Subfamily C. — Monodoritinae. No dorsal fin; neck vertebrae free; 
flippers bi<»ad. Foeth tusklike in manner of growth, reduced to one 
or two forward projeding tusks. Alisphenoid not overspread by 
pterygoid: no external reduplication of pterygoid. 

Monodon mnnoceros, narwhal (fig. I), p. 170; 15-20 ft.). Adult 
grayish-white, with leopardlike spots, sometimes whitish when old; 
young unspotted; teeth unlike tho.se ol any other animal, reduced (ex¬ 
cept for vestiges in the foetus) to a single upper pair. In females these 
remain concealed in the hone, but the lei I one e.\ce{)fionally develops 
as in the male. The right tooth of the male remaiivs similarly con¬ 
cealed, hut the left tooth, the horn of the traditional Unicorn, grows 
.spirally to an enormous length, up to 9 ft,, 4^4 in., projecting forwards 
from (he upper lip. In rare cases the a.symmetry may be reversed, the 
right tooth becoming the tusk; or the animal has two tusks, about 
e(|ually develo[»ed. One or tw'o ’‘hidental” specimens have been re¬ 
corded a.s female, hut further evidence on the sex is required. Arctic, 
rarely reaching Britain. Large numbers of narwhals are killed by the 
Eskimos in certain parts of Greenland, where the males protrude 
their lu?iks through holes in the ice when they rise to breathe. 

Subfamily D.- -Dclphinnplrrinue. Dor.sal fin wanting; neck verte¬ 
brae free; flippers broad; dermis of skin more tleveloix*d than usual. 
I'ceth tusklike in manner of growth; not more than ten teeth <»n cither 
side of upper jaws, and eight in lower jaws. Alisphenoid overspread 
!)>• pterxgoids; reduplications of plerx goids small. Food, mainly cuttle¬ 
fish. but also fishes. 

Df'lphinapltrus leucus, white whale or Beluga (lig. U, p. 172; 18 ft.). 
Adult pure w'hite all over, young dark brown-gray; teeth 8-10, diam¬ 
eter 20 millimetres. Arctic and circumpolar, reaching the St. Lawrence 
and (rarely) the British coast. Formerly hunted on a large scale. 
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CETATEA ALBA, a tow'n of Rumania (Akkerman. in old 
Slav, Bye.lgorod, i.e., white towm) in lat. 46'^ 12' N., long. 30“ 19' 
E., on the right hank of the estuary (liman) of the Dniester. 12 
mi. from the Black sea. The town stands on the site of the ancient 
Milesian colony of Tyras. Centuries later it W'as rei)uilt by the 
Genoese and named Mauro Castro. The Turks captured it in 
1484, In 1770, 1774 and 1806 the Russians captured it, but each 
lime returned it to the Turk.s. In 1826 a treaty was concluded 
there between Russia and the Porte, when Russia secured consid¬ 
erable advantages; the terms of the treaty were not observed and 
war broke out in 1828. In 1881 it was definitely annexed to Russia, 
but in March rpiS, when Bessarabia was united with Rumania. 
Cetalea Alba became a Rumanian town. The harbour is too shal¬ 
low to admit large vessels, but there is a trade in wine, salt, fish, 
wool and tallow'. The .sail is obtained from the saline lakes 
(limans) in the neighbourhood. The town and its suburbs contain 
beautiful gardens and vineyards. It is surrounded by ramparts 
and commanded by a citadel. Pop. (1930) 33,495. Rumania ceded 
the (own. w'ith Bessarabia, to the U.S.S.R. in June 1940, but re¬ 
gained it in 1941 during the German invasion of the soviet union. 

CETHEGUS, the name of a Roman patrician family of the 
Cornelian gens. Two individuals are of some importantre:— 

(1) Marcus Cornei.txts Cethegus, pontifex maximus and 
curule aedilc, 213 b.c. In 21T. as praetor, he had charge of 
Apulia; later, he was sent to* Sicily, where he proved a .successful 
admini.strator. In 209 he was censor, and in 204 con.sul. In 203 
he was proconsul in I'pper Italy, where, in conjunction with the 
praetor P. Quintilius Varus, he defeated Mngo, Hannibal’s 
brother, in Insubrian territory, and obliged him to leave Italy. 
He died in 196. He had a great reputation as an orator, and is 
characterized by Bmnius as “the quintessence of persuasiveness” 
(suadae medulla). Horace (Ars Poet. 50; Epistles, ii. 2. 117) 
calls him an authority on the use of Latin words. 

See Livy xxv, 2; 41, xxvii, n, xxix, ii, xxx, 18. 

(2) Gaius Cornelius Cethegus, the boldest of Catiline’s 
associates, joined the conspiracy in the hope of getting his debts 
cancelled. When Catiline left Rome in 63 B.c., Cethegus remained 
behind as leader of the conspirators with P. Lentulus Sura. He 
undertook to murder Cicero and other prominent men. but was 
hamp>ered by the dilatoriness of Sura. He was condemned to 
death, and executed, with Sura and others, on the night of Dec. 5. 

See Sallust, Catilina, 46-55; Cicero, In Cat. iii, 5-7; Appian, Bell. 
Civ. ii, 2-5 ; see also Catiune. 

CETINA, GUTIERRE DE (i5i8?-i572?), Spanish poet 
and soldier, was born at Seville. He served under Charles V in 
Italy and Germany, but retired from the army in 1545 to settle in 
Seville. Soon afterwards* however, he sailed for Mexico, where 
he spent most of the rest of his life. He was killed in a street 
brawl in Los Angeles. A follower of Boscan and Garcilaso de la 
Vega, Cetina adopted the doctrines of the Italian school and, un- 
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der the name of Vandalio, wrote an extensive series of poems in 
the newly introduced metres; his sonnets are remarkable for ele¬ 
gance of form, but his other productions are mostly adaptations 
from Petrarch, Ariosto and Ludovico Dolce. His works have been 
well edited by Joaquin Hazanas y la Rua (Seville, 1895). 

See A. M. Withers, The Sources of the Poetry of Gutierre de Cetina, 
etc. (192.3). 

CETINJE (Serbian, Tsetinye), capital of former kingdom of 
Montenegro, Yugoslavia, in a narrow plain deep in the limestone 
mountains, 2,068 ft. above the sea. Pop. (1931) 6.367. On one 
peak stands the white dynastic tomb erected by its last ruler, and 
on another the old bell tower formerly used for the heads of 
Turks. The country is bare and stony, with cultivated rich red soil 
in rock crevices. Winter snow and spring and autumn floods make 
communications dilhcult. Cetinje contains two parallel streets 
of whitewashed cottages, connected by smaller ones; the church 
(1478) of a fortified monastery, visited by pilgrims to the tomb 
of Peter I (1782-1830); the old palace, the residence of the 
late King Nicholas and his heir; the court of appeal; a school; 
l)arracks; a seminary for priests and teachers, established by the 
t.sar Alexander II (1855-81); a library and reading room; a 
theatre; a museum; a hospital; a bank, and a war memorial. The 
girls’ school founded by the tsarit.sa Marie was closed in 1913. 
Near the old palace stood the celebrated plane tree beneath which 
Trince Nicholas gave audience until the end of the 19th century. 
Near the modern palace, in a glass house, guarded by a sentry, is 
a contour map of the country, some 60 ft. long, on which every 
fort, town, village, road and stream is depicted. A zigzag highway, 
a triumph of engineering, winds through the mountain passes bc- 
(ween (iiietinjc and Cattaro, passing the impregnable Mt. Lovfen, 
Here Peter II (1830-51), the poet ruler, is buried. He introduced 
a prison and a printing press, but the latter was soon melted down 
for bullets. There is little trade, though mineral waters are manu¬ 
factured. Cetinje owes its origin to Ivan the Black, who was 
forced in 14S4 to withdraw from Zhabliak, his former capital. In 
1941, with the dismemberment of Yugoslavia, the town and the 
whole of Montenegro came under Italian control. 

CETTE (Skte), a seaport of southern France in the depart¬ 
ment of Herault, 18 mi, S.W. of Montpellier, at the junction of 
the P.L.M. and Midi railways. Pop. (1936) 35,306. After Mar¬ 
seille it is the principal commercial port on the south coast of 
France. The port was created in 1666 by the agency of Colbert, min¬ 
ister of Louis XIV, and according to the plans of Vauban; toward 
the end of the J7th century its development wa,s aided by the 
opening of the Canal du Midi. The older part of Cette occupies 
the foot and slope of the isolated Mont St. Clair (590 ft.), 
situated on a tongue of land between the Mediterranean and the 
lagoon of Thau. This well-built quarter is bounded on the cast 
by the Canal de Cette, which leads from the lagoon of Thau to 
the Old Basin and the outer harbour. Acro.ss the canal lie the 
newer quarters, which chiefly occupy two islands separated from 
each other by a wet dock and bounded on the east by the Canal 
Maritime, parallel to the Canal de Cette. A lateral canal unites 
the northern ends of the two main canals. A huge breakwater pro¬ 
tects the entrance to the harbour, which is one of the safest in 
France. The outer port and the Old Basin (the fishing harbour) 
are enclosed by a mole to the south and by a jetty to the east. 
Behind the outer port lies an inner basin which communicates with 
the Canal Maritime. The entire area of the harbour, including 
the canals, is in acres with a quayage length of more than 8,000 
yards. The public institutions of Cette include tribunals of com¬ 
merce and of maritime commerce, councils of arbitration in com¬ 
mercial and fishing affairs, an exchange and chamber of com¬ 
merce. Cette is much resorted to for sea bathing. The town is 
connected with Lyons by the canal from the Rhone to Cette, and 
with Bordeaux by the Canal du Midi. The shipping trade is car¬ 
ried on with South America, the chief ports of the Mediterranean, 
and especially with Spain. The chief exports are wines, brandy 
and chemical products; the chief imports arc coal, timber, petro¬ 
leum and chemical substances. Small craft are employed in the 
sardine, tunny, cod and other fisheries. Shellfish are obtained 
from the lagoon of Thau, There are factories for the pickling of 
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sardines, for the manufacture of liqueurs and casks, and for the 
treatment of sulphur, phosphates and nitrate of soda. The 
Schneider company of Creusot also have metallurgical works at 
Cette, and there are wire-making establishments. 

CETUS (“The Whale”), in astronomy, a constellation of the 
southern hemisphere, fabled by the Greeks to be the monster 
sent by Neptune to devour Andromeda, but which was slain by 
Perseus. It contains the long-period variable star Mira Ceti 
(o Ceti), which was the first star recognized to be variable 
(by Fabricius in 1596). It usually ranges from the ninth to 
the third magnitude in about 340 clays; but this kind of vari¬ 
ation is always rather irregular. It has recently been found to have 
a companion distant rather less than a second of arc. The com¬ 
panion was first suspected from spectroscopic observations; when 
looked for visually it was easily seen, but it is difficult to under¬ 
stand why it had escaped notice in a star which was so continually 
studied. The companion is itself a very interesting star, possess¬ 
ing an unusual type of spectrum with bright lines. (A. S. E.) 

CETYWAYO (d. 1884), king of the Zulus, was the eldest 
son of King Umpande or Panda and a nephew of the two previous 
kings, Dingaan and Chaka. Cetywayo was a young man when in 
1840 his father was placed on the throne by the aid of the Natal 
Boers; and three years later Natal became a Briti.sh colony. 
Cetyw’Rvo had inherited much of the military talent of his uncle 
Chaka, the organizer of the Zulu military system, and chafed 
under his father’s peaceful policy towards his British and Boer 
neighbours. Suspecting Panda of favouring a younger son, Um- 
hulazi, as his successor, Cetywayo made war on his brother, W’hom 
he defeated and slew at a great battle on the banks of the I'ugela 
in Dec. 1856. In the following year, at an as.sembly of the Zulus, 
the management of the affairs of the nation was entrusted to 
Cetywayo. though the old chief kept the title of king. Cetywayo 
was, however, suspicious of the Natal government, which af¬ 
forded protection to two of his brothers. The feeling of distrust 
was removed in 1861 by a visit from Theophilus Shepstone, sec 
retary for native affairs in Natal, who induced Panda to pro¬ 
claim Cetywayo publicly as the future king. Friendly relation.s 
were then maintained between the Zulus and Natal for many 
years. In 1872 Panda died and Cetywayo was declared king, Aug. 
1873, in the presence of Shepstone, to whom he made promises to 
live at peace with his neighbours and to govern his people more 
humanely. These promi.scs were not kept. Cetywayo's attitude 
became menacing; he allowed a minor chief to make raids into 
the Transvaal, and seized natives within the Natal border. 

Sir Bartle Frere, who became high commissioner of South 
Africa in March 1877, convinced that the Kafir revolt of 
that year on the eastern border of Cape Colony was part of a 
design or desire “for a general and simultaneous rising of Ralir- 
dom against white civilization”; and in Dec. 1878 Frere sent the 
Zulu king an ultimatum, which, while awarding him the territory 
he claimed from the Boers, required him to make reparation for 
the outrages committed within the British borders, to receive a 
British resident, to disband his regiments, and to allow his young 
men to marry without the necessity of having first “washed their 
spears.” Cetywayo, who had found a defender in Bishop Colcnso, 
vouchsafed no reply, and Lord Chelmsford entered Zululand, a( 
the head of 13,000 troops, on Jan. n, 1879, lo enforce the British 
demands. After the initial disaster of Lsandhlwana and the de¬ 
fense of Rorke’s Drift the Zulus were utterly routed at Ulundi 
(July 4). Cetywayo became a fugitive, but was cai)tured on Aug. 
28. His kingdom was divided among 13 chiefs and he himself 
taken to Capetown, whence he was brought to London in Aug. 
1882. While he was in England the Gladstone government de¬ 
cided upon his restoration. Restoration, however, proved 1(» 
refer only to a portion of his old kingdom. Even there one of his 
kinsmen and chief enemies, Usibepu, was allowed to retain the 
territory allotted to him in 1879. Cetywayo was reinstalled on 
Jan. 29, 1883, by Shepstone, but his enemies, headed by Usibepu. 
attacked him within a week, and after a struggle of nearly a 
year’s duration he was defeated and his kraal destroyed. He then 
took refuge in the native reserve, where he died at Ekowc, on 
Feb. 8, 1884. 
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His son Dinizulu was exiled to St. Helena (1889-98), and was 
then allowed to return home and become a chief. He was arrested 
in Dec. 1907 for alleged complicity in a Zulu revolt, and in Nov. 
1908 was tried before a special court. His defense was under¬ 
taken by Mr. W, P. Schreiner. The charge of treason was not 
proved, but he was convicted of harbouring rebels and .sentenced 
to four years’ imprisonment. 

The Life of Sir Barlle Frerc, by John Martincau, vol. ii, ch. 18 to 
ji, contains much information concerning Cct>wayo. 

CEUTA (Arabic Sebta), a S{)ani.sh military and convict sta¬ 
tion and seaport on the north coa.st of Morocco, in 35° 54' N., 
5'^ 18' \V. Pop. (census, 1940), 59,115. It is situated on a 
promontory connected with the mainland by a narrow isthmus, 
and marking the southeastern end of the Straits of Gibraltar, 
which between Geula and Gibraltar have a w'idth of 14 miles. The 
promontory terminates in a bold headland, the Montague des 
Singes, with .seven peaks, of which the highest, the Monte del 
Macko—the ancient .M)lya, one of the “F'illars of Hercules”— 
ri.ses 636 ft. above the .sea. 

Ceuta occupies in part the site of a Carthaginian colony, which 
was sucu'eded by a Rcjinan colony said to have been called 
Ad Si'ptcm Fratres atid also Exilissa or Lissu Civitus. From the 
Romans the town juissed to the Vandals and afterwards to 
Byzantium, the emperor Justini.in restoring its fortifications in 
535. In 618 tlie town, then known as Septon. fell into the hands 
of the Visigoths, It was the last stronghold in North Africa 
which held out agaimst the* Arabs. At that date (a.d. 711) the 
governor was Count Julian, who, to avenge a family wrong, in¬ 
vited the Arabs to con(|uer .Spain. The Arabs called the lowm 
Cibta or Sebta. hence the Spanish form, C'euta, It was rei)eatedly 
captured by rival Berber and Spanish-Moorish dynasties but be¬ 
came, tu'vertheless, an irTii)or(ant industrial and commercial city, 
being noted for its brassware and its trade in ivory, gold and 
slaves. It is said to have been the first place in the w'est where 
a paper manufactory' was established. In 1415 the town was cap¬ 
tured by the Portuguese. It jiassed to Spain in 15S0 on the sub¬ 
jugation of Portugal by Philip II. and was definitely assigned to 
the S|)anish crown by the Treaty of Lisbon in 1688. The town 
has been several times unsuccessfully besieged by the Moors, one 
siege, under Mulai Ismail, lasting 26 yc-ars (1694-1720). In 1810, 
with the consent of Spain, it w’as occuiiiecl by British troops, but 
was restored to Spain at the close of the Napoleonic Wars. Its 
territory w-as enlarged after the war betwc'cn Spain and Morocco 
in i860. 

Ceuta consists of two quarters, the old town, covering the low 
ground of the isthmus, and the modern town, built on the hills 
forming the* north and wc'st faces of the peninsula. Between the 
old and new' cpiarters, and on the north side of the isthmus, lies 
the port. 1 ’lie fortifications d.ite from the Portuguese occupation. 
For civil pur|)oses ('eiita is attached to the jirovince of Cadiz. 
It is a free port. Trade increa'^ecl markedly during World War II. 

CEVA, TOMASSO (1648-17.56'), Italian mathematician, 
was born at Milan on Dec. 20, 1648. He taught mathematics at 
the Jesuit college in Milan, and was a member of the order. 
While at the Brera college he co-operated with Saccheri in a 
number of mathematical researches. In 1678 Ceva publi.shcM 
some w'ork containing the theorem which is now know'ii by his 
n.-ime and which deals w’ith the concurrency of straight lines 
through the vertices of a triangle. He died at Milan on Feb. 3, 

1 7.56. 

CEVA, a tow'n of Piedmont, Italy, province of Cuneo, 33m. 
E. by rail from the town of Cuneo, on the line to Savona, 1,270ft. 
above sea-lcvcl. Pop. (1936) 2.1)82 (town); 6,946 (commune). 
The mediaeval fortress (defending the confines of Piedmont 
towards Liguria) was destroyed by the French in 1800, after 
ci'ssion to them in 1796. (revan cheese (cascus cebanus) was 
famous in Roman times. A branch railway runs from Ceva 
through Garessio, with its marble quarries, to Ormea (2,398ft.), 
22m. to the south through the upper valley of the Tanaro. From 
Ormea a road runs south to (31m.) Oneglia on the Ligurian coast. 

CAYENNES, a mountain range of southern France, forming 
the south and east fringe of the Plateau Central and part of the 


watershed between Atlantic and Mediterranean basins. It consists 
of a narrow ridge some 320 m. long, with numerous lofty plateaux 
and secondary ranges branching from it. The northern division, 
nowhere over 3,320 ft., is called the mountains of Charollais, Beau- 
jolais and Lyonnais, from the Col da Longpendu (west of Chfdon- 
sur-Saone) in a southerly direction to the Col de Gier. The cen¬ 
tral Cevennes, comprising the volcanic chain of Vivarais, incline 
south-west and extend as far as the Lozere group. The northern 
portion of this chain forms the Boutieres range. Farther south it 
includes the Gerbier des Jones (5,089 ft.), the Mont dc Mezenc 
(5J55 ft.), the culminating point of the entire range, and the 
Tanarguc group. South of Mont Lozere, where the Pic Finicls 
reaches 5,584 ft., lies the range strictly called the Cevennes. This 
region stretches south to include the Aigoual and Esperou groups. 
Under various local names (the Garrigues, the mountains of Espi- 
nouse and Lacaunc) and with numerous offshoots, the range ex¬ 
tends south-west and then west to the Montagne Noire. In the 
.south, the Cevennes separate the barren region of the Gausses 
from sunny Languedoc, where olive, vine and mulberry flourish. 
Northwards the contrast between the two slopes is less striking. 

The C6vennes proper are a foldetl belt of Palaeozoic rocks along 
the south-east border of the central plateau of France. Concealed 
in part by later deposits, these folds extend from Castclnaudary to 
near Valence, where they sink suddenly beneath the Tertiary and 
recent deposits of the Rhone valley. Rocks from Cambrian to 
Carboniferous are included in the folded belt, and the gneiss and 
.schist which form so much of the chain consist, in part at least, 
of metamorpho.scd Cambrian beds. The structure is complicated 
by extensive overthrusting from the south-east. The ])rinci[)al 
folding is of Hcrcynian age. Permian and later beds lie uncon- 
formably upon the denuded folds, and in the space betw'ccn the 
Montagne Noire and the Cevennes proper the folded belt is buried 
beneath the horizontal Jurassic strata of the ("ausscs. Folding was 
renewed along the sou(h-cast margin at the close of the Eocene 
period. The Secondary and Tertiary beds of Languedoc were 
crushed against the central plateau and were freciuently over¬ 
folded, but the ancient Palaeozoic chain acted as part of the un¬ 
yielding ma.s.sif, and the folding did not extend beyond its foot. 

The Cevennes form the watershed between the basins of the 
Loire and the Garonne to the west and those of the Saone and 
Rhone to the cast. In the south the Orb, the Herault and th(! 
Vidourle flow directly into the Gulf of Lyons; farther north, the 
Gard, the Ceze and the Ardeche How to the Rhone. The Vivarais 
mountains and the northern Cevennes approach the right banks 
of the Rhone ahd Saone closely, and short torrents How down to 
those rivers; on the west side the streams are tributaries of the 
Loire, which rises at the foot of Mont Mczenc. A short distance 
to the south on the .same side are the sources of the .Mlier am.! Lot. 
The waters of the north-western sluix* of the southern Cex ennes 
drain into the Tarn. In the Lozere group and the southern Cc- 
ennes generally, is good summer pasturage for huge Hocks. Silk¬ 
worm-rearing and the cultivation of peaches, chestnuts and o’hcr 
fruits arc also carried on. In the Vivarais cattle are reared, while 
'll the slopes of the Beaujolais are flourishing vineyards. 

CEYLON, a large island and British colony in the Indian 
ocean, separated on the northwest from India by the Gulf of 
Manaar and Palk strait. It lies between 5® 55' and 9® 50' N. and 
between 79° 42' and 81® 53' E.; its extreme length from north to 
south is 270 mi.; its greatest breadth is 140 rai.; area, 25,332 
.sq.mi. The Maldivc Islands (q.v.) are a dependency of Ceylon. 

The coa.st is beset on the northwest by numerous sand-banks, 
shoals and rocks, and the island of Manaar, which forms an 
integral part of Ceylon, is almost joined to the island of Rame- 
ivvarain by the chain of s.md-banks named Adam’s Bridge iq.v ). 
Of the channels through these shoals, Manaar Passage and Paum- 
ben Pa.ssage, the latter is the better though negotiable only by 
'essels of light draught. The west coast from Puttalam south- 
w'ard, and the whole south coast are fringed by coconut palms 
which grow almost to the water’s edge. Along these shores there 
are numerous inlets and lagoons, often linked by canals, mostly 
constructed during the Dutch occupation. The east coast is more 
rugged and lacks the luxuriant vegetation of the west and south 
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1. Dutch church in the fortified town of Jaffnn built In 1705, during the 

Netherlands occupation 

2. Ciock lower and lighthouse in the downtown district of Colombo, the 

capital 


3. An elaborate mosque In Colombo 
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5. Entrance to a warehouse in Galle, a seaport on the southwest coast 
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1. A flihLno boat anrhnrtui alongside a baaoh 5. Sinhalese and South Indian workers reporting for work on a rubber 

2. Oxen arc common boasts of burden on the Island plantation 

3. Coolies loading coco nuts on a plantation north of Cnfombo Loading crates of tea for export at the docks of Colombo 

4. Natives drawing water from a well for transportation In ox-drawn 
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of the island. Deep water is usually available close to the shore, 
though there are a few dangerous rocks, well known to navigators. 

Mountains.—A massif occupies the centre of the southern 
portion of the island covering 4,212 sq.m., the foothills rising 
from the flat plains 45 to 70 m. from the coast. The highest peak, 
Pedrutalagala (8,296 ft.), dominates the hill-station of Nuwara 
Eliya (6,000 ft.); Adam’s Peak (q.v.) is visible to vessels ap¬ 
proaching the harbours on the west coast and from Colombo. This 
massif intercepts the rains of both monsoons, whereas the arid 
“dry zone,” which extends northward uninterruptedly from the 
neighbourhood of Dambulla, was only rendered habitable by 
a large population in ancient times by one of the most elaborate 
and .skilful irrigation systems ever devised. This fell into dis¬ 
use and, though much restoration work has been undertaken dur¬ 
ing the period of the British occupation of Ceylon, malaria has 
hitherto defeated all attempts to colonize this area anew. The 
rainfall of the south-west is far heavier than that of the north¬ 
east monsoon, and as a consequence the western and southern 
districts near the mountains are far more fertile than those on the 
cast side. Practically the whole west side of these mountains, up 
to an altitude of 5,000 ft., is under tea; but on the eastern 
flanks the natural forest of the west and south slopes is re¬ 
placed by rolling downs of rank grass strewn with great boulders. 
These are termed patnas, and till recently were regarded as un¬ 
suitable for tea; large areas have now been converted into tea- 
estates. At the time of the conquest of Kandy (1815) the moun¬ 
tains were covered with virgin forest; the Kandyan villagers had 
their homesteads in the deep valleys, and cultivated rice on any 
available flat ground and also on terraces cut out of the hillsides 
to a height of only a few hundred feet above the valley-levels. 

The plateau of Nuwara Eliya, the famous hcalth-re.sort, is 6,000 
to 6,200 ft. above sea-level. It enjoys an almost perfect climate 
from September to April, though even during those months rainy 
days are common. From May to August rain falls almost daily. 
The Horton Plains (7,000 ft.), though they have not so far been 
extensively developed and are mainly used by anglers, possess an 
even more invigorating climate than that of Nuwara Eliya. The 
other principal hill stations in Ceylon are Badulla, Bandarawela, 
Diyatalawa, Hatton and Kandy {q.v.). 

Rivers.—The largest river is the Mahaweli Ganga which, drain¬ 
ing the west slopes of the mountains, falls into the sea at Trin- 
comalee, on the east coast, after flowing for a distance of 206 
miles. Like all rivers of Ceylon, it is navigable only in the lower 
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Dagobas are pyramidal structures built with sun-dried bricks, and usually 
contain a relic of the Buddha or of a Buddhist saint. 

reaches, where tobacco and other crops are grown by Sinhalese 
and Tamil cultivators. Its rapid-be.set course is a scenic feature 
near Kandy and in the botanic gardens of Peradeniya, the finest in 
the tropics. The Kala Ganga falls into the sea at Kalulara, and 
the Kelani Ganga debouches near Colombo. Against the latter’s 
floods engineering-works have from time to time been constructed. 
In the northern part of the island many water-courses are dry 
most of the year, but all rise in sudden spate after heavy rain. 
The lakes which abound in north and east Ceylon are all in 
some measure, and many entirely, artificial. Of these the largest 
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is Giant's Tank (9.5 sq.mi.), in the Northern Province; Minneri 
and Kalawcwa. in the North Central Province, are about 6.2 sq.mi 
each. 

Trincomalec. on the ca.st coast, is one of the finest natural har¬ 
bours in the world. Galle was the principal harbour of Ceylon on 
the west coast until Colombo, by elaborate harbour-works which 
were begun towards 1880, was made the chief port of the island. 

(H. Cl.; X.) 

Geology.—The greater part of the island is occupied by ancient 
crystalline rocks in which pyroxene-gneisses are intrusive in the 
older ortho-gneisses and belong to 
the Charnockite scries of South¬ 
ern India. They arc chnnuter- 
ized by enstatite and a varying 
proportion of monoclinic pyrox¬ 
ene, hornblende and biotite. Typi¬ 
cal Charnockite is a quartz-plagio- 
clase-cnstatite granite?. By in¬ 
crease of ferro-magnesian min¬ 
erals the rocks graduate into 
noritic varieties, rich in garnet. 
Except in the centre of some of 
the larger intrusive masses the 
rocks show marked mineral 
banding and granulitic structure. 
Veins and sills of pegmatite are 
common and frequently contain 
compounds of thorium and uran- 
Buddhist shrine on the summit iuJTTi accessory minerals. A 
OF ADAM S peak. SHOWING THE narrow band of Tertiary .sedi- 
cleft in the rock THAT IS mcnts borders the north-west 
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sula m the north. A small outlier 
of the same rocks is found on the south coast. Recent deposits of 
sand, mainly the result of marine agencies, fringe the rest of the 
coast as sand-bars enclosing lagoons and coastal flats, while the river 
valleys are filled with recent alluvium. In the low country the 
crystalline rocks arc generally overlain by a thick mantle of 
laterite, resulting from their decomposition. The economic 
minerals of importance are—(i) graphite (plumbago) (2) gem 
stones. Graphite is found in the .southwest quarter of the island in 
veins which may be regarded as a sijecial type of i)egmatite, and 
gem stones (most important of which are .sapphire and other va¬ 
rieties of corundum) occur in river-gravels on the .southwe.st flank 
of the main mountain ma.ss. Fine quality mica and magnesite 
and quantities of vanadium were found during World War 11 

Climate.—The south-west and north-cast monsoons are the 
distinctive feature. The former is very regular in its approach, 
appearing along the south-west coast between May 10 and 20; the 
latter reaches the north-east coast between the end of October and 
the middle of November. The south-west monsoon brings rain to 
the western and southern coasts but does not reach the opposite 
side of the island. The mountains of the south-west shariily mark 
the wet and dry regions. The influence, of the north-east monsoon 
is more general. The mountains in the north-i‘ast are lower and 
farther from the sea than those on the south-west, and rain i.s 
carried farther inland, giving general precipitation. The length of 
the day, owing to the proximity of the island to the equator, does 
not vary more than an hour at any season. Colombo i.s situated in 
79'’ 50' 45" E., and the day is further advanced there than at 
Greenwich by 5 h. 19 m. 23 s. 

Flora.—On sandy shores a screw-pine {Pandanns tectorius), 
Clerodendron inerme, Scaevola jrufescens, Cerbera Man^ftn.s, 
Tftespesia popnlnea, Dolichandrone spathacea, Ipomaea Pes- 
caprae, Spmifex littorcus, Lippia nodiflora and Crinum a.naticum 
are common. On muddy shores, a mangrove formation with Bni- 
Ruiera conjugata, B. sexangiilata, Rhizophora conjugata, R. muc- 
ronata, Sonneratia acida, Avicenfiia marina, Ccriops Tagal, 
Aegiccras corniculatuni, Lumniizera racemosa and Acanthus ilici- 
folius is found. 

On the south and west coasts the Coconut palm has been ex¬ 
tensively planted, while on the north it is replaced by the Palmyra 
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palm {Borassm ftabellifer), but neither of these is a native of 
Ceylon, 

In the dry north and east occur Salvadora prrsica (the Mustard 
tree of Scripture), Azima tetracaniha, Acacia cbuniea, Carissa 
spinarum, Ziziphus Jujuba and Randia dumctorum, in the low- 
growing scrub-jungle near the coast. Further inland are forests 
with valuable limber trees, Satin-wood (Cliloroxyion Swietenia), 
Ebony (Diospyros Ebcniim ), Tricomalec wood (licrria cordijolin) 
Milla (Viiex pinnata), Ranai (Alseodapline semecarpifolia), etc 
The beautiful Indian Laburnum (Cassia Fistula), C. Roxburghii, 
C. auriculata (which yields the Ranavara Tea), Cratarva Rox- 
burfihii, Derris scandens (like a white Wistaria) and Ixora coc- 
cinea are conspicuous. 'Fhe Riti or Ujias tnx* (Antiaris toxicaria), 
the bark of which was formerly used by the \’cddas for making 
clothing, is found in this part of the island. Herbaceous plants 
belong mainly to the families Leguminosae, Acanthaceae, Scrophu- 
lariaceae As( h'pidaceac and Cucurbitaceae. Ferns and orchids are 
comiiarativeiy rare. 

The wet south-west and its affinities has mainly Malayan affini¬ 
ties, but with local species. The trees grow much higher than in the 
dry zone. Forty species of Dipterocarpaceae are confined to this 
region, and species of Falaquium (Saiiolaceae), Calophyllum 
(Guttifcrac) and Diospyros are also numerous. The.se forests 
produce the valuable woods Nedun (Fcricopsis) Mooniana and 
Calamander (Diospyros quaesita). The few herbaceous plants in 
the forests are mainly Rubiaceae, Acanthaceae and ferns. The 
Wesak flower (Danlrobium Macarthiac) among orchids and the 
ribbon fern (Op/iiof^lossum pendulum) are the most interesting 
of the epiphytes, which though more numerous than in the dry 
zone are less common than in the montane zone. The curious 
pitcher-plant (Nepenthes distillatorin) and the beautiful Burman- 
nia disticha are common in open marshy places. Acrostichum 
aurctm is a conspicuous fern in similar places, especially near the 
sea. llelminthostnchys zcylanica a curious fern related to the 
Moonwort is found on wet sandy soil. 

At higher altitudes the trees are smaller and usually flat-topped 
with numerous species of Syzygium, Flacocarpus ancl Lauraceae; 
Calophyllum Walkeri, Michclia nilu^erica, Meliosma Arnottiana 
and Cordonia zeylamca are ornamental. The undergrowth con¬ 
sists chiefly of various species of Strobilanthes. Climbing plants 
are less common than in the low country but include the lovely 
rose-red Kemlrickin Walkeri. Many shrubs and herbs belong to 
genera represented in England, bramble, violet, butter-cup, 
sundew and ladies’ mantle. 

Tree-ferns and filmy-ferns are especially noticeable; mosses, 
liver-worts (except Lejeuneae) and many families of lichens are 
more abundant than at lower elevations; orchids are also com¬ 
mon, the daffodil orchid (Ipsea speciosa) and the hyacinth orchid 
(Satyrium nepalenae) are found on the ground on the patanas, 
while the lily-of-the-valley orchid (Eria bicolor), Detidrobium 
aure.um and Coclo^ync odoratissima are common epiphytes. Large 
open tracts of grass, called patanas and talavas by the Sinhalese, 
originally produced by periodic burning of the forest, are gradu¬ 
ally extending. In the dry zone they have coarse grasses like 
Aristida sctacca, lleteropo^on contortus, and, about Batticaloa, of 
lluk (Jmperata cylindrica). In the wet zone up to about 5.000 ft. 
they consist mainly of mana grass (Cymbopogon confertiflorus) a 
fern {(ileichenia linearis) often with a few stunted trees such as 
the Palana oak {Careya coccinea). Above this elevation the 
grasses arc mainly Arundinella villosa, Chrysopogon zeylonicus, 
and Ischaemum ciliaris var. longipilum; herbaceous plants are 
more numerous, the purple osbeckias being especially noticeable. 
Rhododendron arboreum, with large red flowers, is the only woody 
plant common on the patanas at this elevation. Large numbers of 
foreign species include Lantana aculeata, found everywhere along 
roadsides and on the patanas, the watcr-hyacinth (Richhomia 
crassipes) blocking the irrigation channels of the rice fields in the 
low moist zone. Mikania scandens and Ageratum conyzoides. 
Timl)er -trees like Jak {Artocarpus integrifolia) and Sapu 
(Afichelia champaca) are also of foreign origin. 

Fauna.— The eleiffiant of Ceylon is considered a local sub¬ 
species of the Indian form, with tusks rarely developed. Elephants 


are still numerous in wilder parts, though much scarcer than when 
the greater part of the island was under forests. They are found 
at all elevations up to 7,500 feet. At interv'als, a herd is driven 
by an army of beaters into a strong stockade or kraal in the 
jungle. Each is then noosed with the aid of tame elephants, and 
tied to trees by the legs. After a short period of discipline they 
become reconciled, but many captives die within a year. Tame 
elephants are used in building operations, transporting machinery 
etc., but chiefly in ceremonial processions. 

The small oxen are hardy and capable of drawing heavy loads. 
Buffaloes (Bubalus bubalis) are common, wild and tame. Tame 
ones plough rice fields and tread out grain but otherwise lead a 
semi-wild life. 

Ceylon po.sse.sses four deer—the Sambhur or '‘Ceylon Elk” 
(Rusa unicolor), the Spotted Deer (Axis axis), the Muntjac or 
“Barking Deer” (Muntiacus malabaricus) and the Hog Deer 
(IJyelaphus porcinus), the last probably introduced by the Dutch. 
A little Chevrotain, the “Mouse Deer” (Moschiola meminna), 
is also common. There are no antelopes in Ceylon. 

There are five species of monkeys, one the small Rilawa 
(Macacus sinictis) which is found everywhere, and four known by 
the name of “Wanduru” (Pithecus ursinus, P. vctulus and sub¬ 
species, P. philbricki and P. priam). The only other member of 
the Primates is the little Slender Loris (Loris tardigradus) which 
creeps about the trees at night, and feeds on small birds, insects 
and fruit. Twenty-four Chiroptera have been identified: the large 
fruit eating bat or “Flying-fox” (Ptcropus giganteus) roosts in 
large colonies in tall trees, often choo.sing those on small islands. 
At night it does much damage in mango groves, etc. 

The tiger is not found in Ceylon, but the leopard (Felis pardns) 
and several smaller wild cats are common. The only carnivore 
ordinarily dangerous to man is the Sloth Bear (Melursus ursinus) 
found in the wilder parts. Jackals (Ca?tis lanka). Otters (Lutra 
lutra). Palm Cats (Paradoxurus) and several species of Mon¬ 
gooses are common. Rats and Squirrels of many species are 
found, also a Porcupine (Acanthion leucurus) and a Hare (Lepus 
singhala). The Dugong (Halicore dugong) occurs in the shallow 
seas to the north and north-west of the Island and is captured 
for food to some extent. The only repre.sentat ive of the Edentata 
is the Pangolin (Afanis crassicaudata). 

Some 372 species of birds are recorded, about 120 being winter 
migrants from Asia, and 50 others accidental or occasional visitors. 
About 60 species or subspecies of resident birds are more or less 
distinct from the nearest Indian forms. Among these endemic 
species, the more noteworthy are the Ceylon jungle-fowl (Callus 
lafayettii) the blue magpie (Cissa ornata), the yellow-cared bulbul 
(Kelaartia pcnkillata), the grey-headed babbler (Tiirdoides cine- 
reifrons), the red-faced malkoha (Phacnicophaes pyrrhoccphalus), 
the green-billed coucal (Centropus chlororhynchus) and Legge’s 
flowerpecker (Acmonorhynchus vincens). The avifauna of the 
high rainy south, includes most endemic species and shows a close 
affinity to that of the Travancore hills, while the birds of the dry, 
flat north are more like those of the C^arnatic. Bulbuls, babblers, 
barbets, kingfishers and crows of many kinds are ubiquitous. 
Thrushes, flycatchers, chats, drongos, mynahs and sunbirds are all 
well represented, while cuckoos, parroquets and woodpeckers are 
many and varied. Hawk-eagles, hawks and owls are numerous in 
species. Pigeons of many kinds, and game birds are common, the 
latter including peafowl, junglefowl and two species of francolins. 
The large artificial lakes in the dryer parts of the island are fre¬ 
quented by large numbers of herons, storks and other waders, 
and by resident and migratory species of teal, etc. Terns form the 
principal clement in the sea fowl, the few species of gulls being 
winter visitors only, as arc also nearly all the snipes, plovers and 
shorebirds. 

Probably the only kinds of poisonous snakes to be feared are 
he Cobra (Naia tripudians) and the “Tic f’olonga” or Russell’s 
Viper (Vipera russelh). Other venomous species are either very 
slightly so or very rare. The Python or Rock Snake (Python 
molurus) is found in the jungles and Rat Snakes (Zaocys mu- 
cosus), and Green Whip Snakes (Dryophis mycterizans) are 
:ommon. 
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Two species of crocodile occur, Crocodilus pdustris^ in the ar¬ 
tificial lakes, and the larger C. porosus, in the rivers and estuaries. 
Both are much shot for their hides, as are the large terrestrial 
Monitor or “Tallagoya” {Varanm bengalensis) and its larger rela¬ 
tive, the aquatic “Kabaragoya” {Varanus sdvator). The com¬ 
monest lizards are several species of the genus Cdotes, known as 
“Bloodsuckers.” There are also many Skinks and Geckoes, but the 
Hying lizards {Draco) are unrepresented. Some 37 species of 
frogs and toads are recorded. The only other Amphibian is the 
legless Caecilian, Ichthyophis glutinosus. (J. Pn.; X.) 

Population.—The estimated population of Ceylon in 1857 was 
about 1,700,000. The first decennial census was taken in 1871. 
and thereafter the population showed a steady increase. During 
(he decade 1921 to 1931 the increa.se was 17.97%. The total pop¬ 
ulation in 1931, exclusive of military and shipping elements, wa.s 
5.306,871 (that of Colombo being 284,155), and the population 
in 1936 was estimated at 5,631,200 and in 1940 at 5,981,000. The 
estimates of racial figures for 1931, 1936 and T943 are as follows: 
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5,306,871 

5,631,100 
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Altogether there are representatives of some 70 races in Ceylon. 
7 'he V'eddas, who live in rock shelters and run wild in the woods, 
are the. aborigines. On July i, 1943 the estimated population of 
Ceylon was 6.134.000 (Colombo 345,000). The birth rate in 1942 
wa.s the highest since 1937 and the infant mortality the lowe.st 
ever recorded, while the marriage rate was the highest since 1902 
and the death rate the lowest in the 20th century. 

HISTORY 

This island was known to Brahmaniral literature under the 
name of Lanka, to the Greeks and Romans as Taprobane, to the 
Mohammedan seamen and merchants, who for so long had a 
monopoly of the sea-borne trade of the Indian ocean, as Serendib, 
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Racing bullock cart in ceylon driven by a native dressed in 

LOCAL MALE FASHION. HE WEARS A SKIRT, AND A COMB 

which it has been suggested is a corruption of the Sanskrit 
Sifihaladvtpa, and to the Portuguese as Zeylan, from which is 
derived its modern name. The presumed aboriginal inhabitants 
of the island were the people today called Veddas, t few of 
whom still occupy certain rock shelters in the Eastern province 
of the island. A careful and scientific examination of these people 
was made in 1910 by Professor and Mrs. C. D. Seligman. Though 
their language is said to have certain Indian affinities, they seem 
ethnologically to be related to the rather lightly coloured, wavy- 
haired race which is found surviving as somewhat the higher of 
the two principal aboriginal races in many parts of southeastern 


Asia. The Veddas are probably related to the Semang or 
Pangan of the Malay peiiinsula and the Andaman islanders. Of 
the latter race, however, no trace has ever been found in Ceylon. 
The Veddas are regarded by the Sinhalese as of goigama—viz. 
husbandman—caste. 

The great Hindu epic, the Ramayana, tells of the conquest of 
the greater part of the island by the hero Rama who, with his 
army, crossed Adam’s bridge (q.v.) by the aid of (he monkey 
god Hanuman and his host, the object of his invasion being, as 
in the case of Menelam, the recovery of his wife, Sit a, who had 
been abducted by Rawana, king of Lanka. The invaders would 
appear to have penetrated deep into the heart of the massif 
w'hich occupies the centre of the southern portion of Ceylon. 
Unlike most oriental countries, Ceylon can boast a written history 
of considerable antiquity, the Mahavansa. This chronicle tells of 
the landing of Vijaya, the first Sinhalese king, in 504 b.c., accom¬ 
panied by a small band of Aryan-speaking followers who must, 
it is thought, have sailed from some point on the northern or 
northeastern shores of the Bay of Bengal, since the greater \xirt 
of southern India has, from time immemorial, been inhabited by 
people of Dravidian stock. Vijaya married a local ymneess—(yuitc 
possibly a Vedda—and is said to have become (he king of all 
Ceylon. It is noteworthy that, until the Sinhalese had been 
driven from out the flat plains north of Dambulla by successive 
invaders from southern India, they apyiear never to have at¬ 
tempted to populate at all densely the forest, which of old cov¬ 
ered (he hills and valleys of the central ma.ssif and the rich, moist 
areas in the plains immediately surrounding it. Instead, they 
established themselves throughout the vast, flat, arid country to 
the north of Dambulla, which extends to Puttalam on the west, 
to Kalkuda, some 20 mi. north-northwest of Batticalao, on th^ 
east, northward to Point Pedro in the Jaffna peninsula, and north- 
we.st to Talaimannar. This country (Pihili was its ancient name) 
they rendered capable of suijporting a considerable population by 
the construction of one of the most elaborate irrigation systems 
ever attempted by mankind. It may, however, safely be con¬ 
cluded that Ceylon is more thickly populated than it has been 
at any previous period of its history. 

The Sinhale.se kings had long been established at Anurad- 
hapura, though their carlie.st cayiital was at Raja-Ratta, when in 
307 B.c, the island was visited by Mahinda, a Buddhist priest and 
a son of Asoka, who is piously believed to have reached Mihintale 
from hi.s father’s capital, Magadha, accompanied by a few dis¬ 
ciples, by levitation. A branch of the sacred Bo-tree, seated be¬ 
neath the shade of which Gautama attained to Buddhahood, was 
imported from Magadha and planted at Anuradhapura in 288 u.c.; 
it is therefore 2,200 years old. Tradition tells that Gautama him¬ 
self visited Ceylon, in the course of his ministrations, on three 
occasions, the last descent being on Adam’s peak {q.v.). Though 
he is said pxirsonally to have undertaken the instruction of the 
people, there is nothing to show that Buddhism won any foot¬ 
hold in Ceylon until the beginning of the 3rd century b.c. From 
that time onward, however, up to the present time, it has been 
the religion to which the vast majority of Sinhalese adhere, though 
in Maka-Sen (a.d. 275) Ceylon had its Julian the Ajmstate, and 
its Messalina in queen Lila-Watti (a.d. 1202). Buddhism is es¬ 
sentially a tolerant, non-prosclylizing philosophical system, and 
as it spread Buddhist temples and monasteries were established in 
all parts of Ceylon, In the course of time, too, the Buddhist 
church acquired ownership to much of the most fertile land, do¬ 
nated to it by the kings or by w'ealthy individuals. Buddhism 
became the state religion of Kandy, the king of w'hich was head 
of Yhe church. The word Mahavansa means The Genealogy of the. 
Great and, as was to be expected, the priestly chroniclers, who 
wrote in Pali, a tongue not understood by the people, had nought 
to say about them. They also tell with apparent fidelity the long, 
tangled story of successive murderous strivings for the throne and 
of the frequent invasions of northern ancl central Ceylon by 
princes and armies of southern India, one of which led to the 
u.surpaticvi of the throne of Anuradhapura for a period by the 
Tamil Elala, who was slain by the .Sinhalese kingly and saintly 
hero Dutegemunu {c. 190 b.c ). The ruins of Anuradhapura, 
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as we know them today (they were buried in jungle and com¬ 
pletely deserted and neglected until about 1845) are interest¬ 
ing but disappointing, in that it is not easy to reconstruct from 
them any vcr>' vivid picture of the city in its prime. The upper 
structures were of timber, and all have long ago perished, leaving 
only the foundations for the instruction of archaeologists. The 



The temple of the sacred tooth at kandy, ceylon 

The tooth in this tempio it laid to have beionged to the Buddha, aithough 
the Portuguese claim to have captured the original tooth during their 
suzerainty over Ceylon (1517-1600), and to have burned it in the market¬ 
place of Qoa 


massive dn^ofnis — (he pyramidal structures which arc veritable 
fulls laboriously constructed of small sundried bricks—and some 
of the buildings of I'olonnaruwa are in a somewhat better state 
of repair. Both these ancient capitals, which had for centuries 
been comi)letely deserted and surrendered to the jungle by the 
Sinhalese, have become under British rule places of monthly 
pilgrimage to which hundreds of thousands of ])ious Buddhists 
annually resort. A great deal of archaeological and epigraphical 
work has been clone under government auspices by the archaeolog¬ 
ical department established hy Sir William (iregory (187--77); 
hut the history of Ceylon under its Sinhalese kings is mainly a 
chronicle of royal crime.s, virtues and delinquencies; of the long 
drawn out struggle with invading princes and armies from south¬ 
ern India, and of internecine strife between the Sinhalese kings of 
Pihiti (viz., northern Ceylon) and the chiefs of Rohuna and 
Maya-Rattu, the two districts or provimes into which the then 
sparsely populated southern portion of the island W'as divided. 
The last great revival of the glory of Sinhalese monarchy look 
place under Prakrama Bahu who was crowned king of Pihiti in 
115.S at Polannariiwa, and in 1155 king of all Lanka, after suc¬ 
cessful war agairnst Rohuna. His reign is lovingly styled “The 
Oolden Ago of Lanka” by the past-praising Sinhalese of today; 
hut his wars, his invasion of Pegu in Burma and of the Pandyan 
country in southern India, his enormous activity as a builder of 
non remunerative works, such as his palace with its reputed 4,ocx) 
apartments, (lancing halls, duf^ohas, monasteries and temples, as 
well as his construction and restoration of innumerable irrigation 
tanks, must have imposed an almost unendurable strain upon the 
energies of his subjects. Fanatically religious, he lavi.shed land 
and treasure ui)on the priesthood, who repaid him by giving him 
in the Miihavatisa a superhumanly excellent character; he per¬ 
secuted ruthlessly heretical Buddhist sects, which by the hier¬ 
archy was also accounted to him for righteousness; he endowed 
Brahmans, in a line but hardly consistent, sjnrit of religious 
toleration; afid. in imitation of Asoka. he imposed vegetarianism 
upon his overwrought people, and punished with great .severity 
the taking of animal life, either in the W'ater or on the land. The 
people must have l)een reduced in large numbers to a condition 
indistinguishable from slavery, and it is certain that this great 
monarch dh! much to ruin his country economically by his im- 
()rovidence. Ce>'lon. or more projjerly Pihiti, had been conquered 
and annexed l)y Indian princes on several occasions, but in 1408, 
in revenge for an insult offered to an envoy a Chinese army 


invaded the island and carried King Vijaya Bahu IV into cap¬ 
tivity. For 30 years Ceylon remained tributary to China. 

Ceylon was first visited by the Portuguese when Francisco de 
Almeida landed there in 1505. He found an island divided into 
seven kingdoms, each ruled by its .separate monarch, and each 
frequently at odds with one or more of its neighbours. In 1517 
a fort was erected at Colombo by orders of the viceroy at Goa. 
with the permission of the king of Cotta; and from this time 
onward until the end of the i6th century the Portuguese were 
constantly at war with one or another of the native kingdoms. 
It is claimed that, when attacking and conquering Jaffna (Jafl’na- 
patam) they obtained possession of the Tooth relic and, in spite 
of the enormous ransom offered for it. publicly burned it in the 
market place at Goa in obedience to the archbishop, who would 
not suffer the viceroy to make money out of the sale of what he 
accounted an idol. By the Sinhale.se priesthood, who still possess 
a Tooth relic the shrine of which is at Kandy, it is asserted that 
the object captured at Jaffna was a false tooth. The Portugues(‘ 
w'on a firm foothold on the western littoral, and they succeedt‘d 
in converting the bulk of the karawa or fisher-castc Sinhalese to 
Christianity. Conversions upon a considerable scale, hut almost 
invariably among the lower (aste sections of the population, were 
similarly effected in other parts of the island: as estimated in 
1936 Christians numbered 555.000. or nearly 10% of the total 
population of Ceylon, more than 95^ being Roman Catholics. 
The pro.sclytizing fervour and cynical rapacity of the Portuguese 
won for them hosts of enemies among the natiws of all ranks, 
while their inherited traditional hatred for the Moors —by w'hich 
term they described all Mohammedans—rendered them pe^'uliarl\’ 
odious to the latter, whose trade and shipping monopolies the>' 
had destroyed. The French, the Dutch and th * British, when in 
turn they .set the Bull of Alexander VT at defiance and forced 
their way into the Indian ocean, were accordingly welcomed as 
deliverers by the people of the east generally: and the trading 
centres which they had established in the beginning with .such 
dauntle.ss courage, and where they had exploited and persecuted 
the native populations so ruthlessly, fell before the Dutch and 
the Briti.sh, fighting often in alliance w'ith native potentates. 

The Dutch admiral Spilberg landed on the east coast of Ceylon 
in 1602 and was welcomed by the king of Kandy who besought 
him to help in the ejection of the hated Portuguese. No action 
of importance was taken, however, until 1638-39. when a Dutch 
exi)edition attacked and destroyed the Portuguese forts on thi' 
cast coast. In 1644 Negombo, which had once before been unsuc- 
ce.ssfully attacked, fell to the Dutch; and in 1656 and 165S 
Colombo and Jaffna were successively captured. The Dutch thus 
became masters of practically the whole of the maritime prov¬ 
inces of Ceylon, the kingdom of Kandy alone retaining its inde¬ 
pendence. The Dutch forthwith set about the task of the method¬ 
ical and efficient administration of the country in a fashion never 
ittempted by the Portuguese. They taxed the people heavily, 
but the land registers which they instituted have endured to this 
day, as also has Roman-Dutch law, many of the provisions of 
which are now deeply ingrained in the traditions of the Low- 
Country Sinhalese i)casantr>’ and landholders. They also under¬ 
ook public works upon a considerable scale; built excellent houses 
for their ow-n accommodation, public offices, law courts and 
churches, many of which still survive; and the roads which they 
made opened up the interior and greatly stimulated the trade of 
he island. Tolerant to Buddhism, Hinduism and Mohammedan- 
sm, they persecuted the Catholics persistently, but the religion 
which had been acquired by thousands of Sinhalese and by the 
Ccylon-born Tamils of Jaffna and Mannar was too deeply rooted 
in the peoples’ hearts for its extirpation to be possible. Through¬ 
out the Dutch period Kandy maintained its independence. 

The British, who had dispatched an embassy to the king of 
Kandy from Madras as early as 1763 without result, after various 
naval skirmishes in the neighbourhood of Trincc^malee and Bat- 
ticalao, sent a well equipped force against the Dutch in Ceylon 
in 1795, met with only a feeble resistance and in less than a year 
had obtained possession of the island. The Dutch rule had lasted 
for about 140 years, a period equal to that of Portuguese domina- 
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tion; but while the latter left Ceylon more distracted and no more 
developed than they had found it on their arrival, the Dutch 
administration, if somewhat harsh, and unimaginative, worked 
genuine and permanent improvement in almost every branch of 
the social and economic life of the people. The Dutch practice, 
followed by them for so long in almost all their overseas posses¬ 
sions, of taking over oppressive local systems of taxation, which 
had only been endurable because evasion was so common, and 
thereafter applying them with ruthless efficiency, made their rule 
highly unpopular; and even today the Burgher population, who 
are the descendants of the former Dutch rulers and settlers, are 
far from being loved by the Sinhalese. These Ceylonese Dutch¬ 
men. though many of their families have dilutions of oriental 
blood in their veins have retained their national character, their 
sturdy self-esteem, their traditions and high ideals of probity and 
conduct in a very remarkable degree. Over a long period they 
had a practical monopoly of the clerical work in most public 
departments, and held most positions of trust in public depart¬ 
ments and commercial houses. 

At first Ceylon was administered from Madras, but an attempt 
to apply the Madras revenue system and the employment of a 
host of Malabar collectors led to a rebellion, and in 1798 Ceylon 
became a crown colony. The treaty of Amiens (1802) formally 
ceded Ceylon to Great Britain; and the following year Kandy was 
invaded and occupied. The garrison was shortly afterward treach¬ 
erously massacreci after it had been induced to lay down its arms. 
It was not till 1815, however, that the Kandyan chiefs (with some 
of whom at an earlier period governor North had carried on dis¬ 
creditable intrigues against their king) invoked the aid of the 
British to rid themselves of this tyrant of Malabar stock whose 
cruelties had surpassed endurance. The Kandyan kingdom was 
thus voluntarily handed over to the British crown which guar¬ 
anteed its people civil and religious liberty and the maintenance 
of their ancient customs. An insurrection which broke out shortly 
after was easily suppressed, and the second treaty (1818) which 
followed it did not materially alter in any respect the status of 
the Kandyan chiefs and people vis-d-vis the crown. The pacifica¬ 
tion and opening up of the mountain country by the construction 
of roads led immediately to a great incursion of Low Country 
Sinhalese, Mohammedan and Hindu traders, and European coffee 
planters. These latter penetrated into the virgin fore.st and, aided* 
in the task of clearing by the Sinhalese villagers, carved out 
estates for themselves. The indigenous inhabitants declined to 
work for a wage on the European estates, save as artisans, etc., 
and it was found necessary to import as voluntary immigrants 
large numbers of Tamil coolies from the arid districts of southern 
India. Attempts to introduce cinchona w^ere only partially suc¬ 
cessful, but very soon tea began to be planted anci by the end 
of the century it was covering a far larger area than coffee had 
ever done. Then came rubber planting, an enterprise in which, 
for the first time, Sinhalese planters took an active part, their 
energies having in the past been confined to the cultivation of 
coffee, which ended in disaster, to some cocoa planting and to 
coconut planting, which was and still is the major Ceylonese 
nativ^e agricultural industry. Large fortunes were also made by 
Ceylonese in plumbago mining. The consequent acquisition of 
wealth by the natives of Ceylon, and especially by men of the 
karawa caste, brought about a social upheaval, and led to an 
agitation for political reform, the real object of which (though 
stimulus was imparted to it by the Morley-Minto reforms in 
British India) was to break the monopoly which the highest 
caste goigama aristocracy had till then enjoyed of representing 
Sinhalese interests in the legislative council. During the agitation 
that preceded the granting of these claims, ill-feeling based on 
caste prejudice and upon the angry passions which such prejudice 
aroused, and racial animosity began for the first time to become 
vocal in Ceylon. The first scheme of reform was worked out in 
1909 by Col. Seely, then under secretary of state for the colonies, 
and accepted by governor McCallum, in spite of the protests of 
his executiv^e councillors and the obvious inapplicability of Seely’s 
scheme as originally framed by him to local circumstances. The 
first election of a representative of the educated Ceylonese w-as 
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fought purely on caste lines, a high caste Tamil being chosen 
with the aid of the high caste Sinhale.se vote, caste prejudice thus 
proving to be a stronger passion than racial bias. A state of 
growing unrest was thus created, and this was increased by the 
outbreak of World W’ar I. A religious fracas at Gam}x>la in 1915 
between the Buddhists and Mohammedans resulted in riots which 
were quelled only after imposition of martial law, but in spite of 
this Ceylon emerged from the war comparativeh- unscathed. 

The political problems in Ceylon were rendered particularly dif¬ 
ficult of solution because of the very heterogeneous population. 
The Low Country Sinhalese, more sophisticated than the Kan¬ 
dyans,were spread throughout the Kandyan provinces and claimed, 
as Buddhists, a share in the management of Kandyan temporali¬ 
ties. The Kandyans, on the other hand, viewing penetration of 
their country by Low Country Sinhalese with dislike, remembered 
that the.se folk aided the Portuguese, the Dutch and the British 
in their several attacks on the Kandyan kingdom. Therefore they 
regarded any system of government that places the supreme 
power in the hands of a majority with acute apprehension. 
These feelings arc in some degree shared by the Ceylonese Tamils, 
though in their case it is they who invaded the country occupied 
by the Low Country Sinhalese. The Burghers were still more 
apprehensive; while the Europeans, who represented huge financial 
interests, alike in the world of commerce and in agricultural enter¬ 
prise, were only .181 of the total population of the i.sland. 

The Low Country Sinhalese and Tamils formed in 1919 the 
Ceylon National congress, but the latter withdrew in 1921 be¬ 
cause, fearing Sinhalese predominance, the\' insisted th.it an_\' 
change in the constitution should make provision for communal 
electorates. Meanwhile, in 1920, the composition of the legisla¬ 
tive council was altered to 14 official and 23 unofficial members, 
and by another change in 1924 that body comprised 36 unofficial 
members (three of whom were Europeans and the majority of 
whom were elected) and 12 official. At the same time three un¬ 
official Ceylone.se (two Sinhalese and one Tamil) and one Euro¬ 
pean had been added to the executive council, Re.sponsibility for 
the good administration of the island continued, none the less, 
to be vested solely in the governor, who was unable to discharge 
it save by the good will of the unofficial majority in the legisla¬ 
tive council or by the exercise of his power of veto, which could 
easily be countered by a refusal to \'ote supply. Because of the 
resulting impa.ssc, the working of the constitution was investigated 
during 1927-28 by the Donoughmore commission, and as outcome 
of that body's recommendations a new constitution came into 
force in 1931. Both the legislative and the executive councils 
were dissolved and their place was taken by a state council hav¬ 
ing legislative and abso executive functions. 7 'he new council 
consisted of 3 official members, 50 elected members and not more 
than 8 members nominated by the governor. The three official 
members ex officio were the chief secretary, legal secretary and 
financial secretary (formerly, respectively, known as the colonial 
secretary, attorney general and treasurer); while they could take 
part in debates they could not vote, and thus there was no longer 
an official minority. All elected members were elected on a ter¬ 
ritorial basis (the franchise being very wide), communal repre¬ 
sentation being abolished. The members of a new council pro¬ 
ceeded by secret ballot to divide their total number (excluding 
the three officials, known as officers of state) into seven execu¬ 
tive committees to administer seven of the ten groups into which 
the government departments were divided; each of the remaining 
three groups was supervised by an officer of state. Each execu¬ 
tive committee elected a chairman, and these seven chairmen, 
termed ministers, and the three officers of state constituted 
a board of ministers; the three officials, who had no vote, served 
in an advisory capacity, the most important function of the board 
being the preparation of the annual estimates of revenue and ex¬ 
penditure. 

In 'World War II it became necessary for Ceylon not only to 
grow many of the foodstuffs hitherto imported but vastly to in¬ 
crease its exports. As a producer of tea it ranked second only to In¬ 
dia. and after Japanese occupation of the Malayan territories the 
island became the British empire’s principal source of plantation 
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rubber. A steel-rolling plant was established in 1941 and numer¬ 
ous factories were opened for the manufacture of new products. 
In 1942 Ce>’Ion was placed under the supreme control of a British 
admiral, who left administration to the civil authoritie.s until 
such time as the threat of Japanese attack might compel him to 
intervene. The British cabinet undertook to grant the colony full 
responsible infernal government after conclusion of hostilities. 

See L. A. MiJl.s, Ceylon under British Rule, (1933); H. 

Hussey, Ceylon and World History, 3 vols. ; C. B. Elliott, The 

Real Ceylon (1939); H. W. Cx^lrington, A Short History of Ceylon 
(ig.tg) ; Lord Ilolden, Ceylon (1939); W. T. Kcblc, Ceylon, Beaten 
Track (7^40); Colonial Report (annual); Times of Ceylon Green 
Book (annual). 

Education. —The schoohs of Ceylon are not divided on a basis 
of race or nationality. All schools maintained by the government 
or in receipt of state aid must admit pupils irrespective of race, 
nationality or religion. Attendance at school between 6 and 14 is 
compulsory wherever school accommodation is provided within 
a reasonable distance of the residence of the pupil. Pupils have 
alternative courses of instruction—in the vernacular languages; 
in the vernacular languages jxlus a working knowledge of English; 
in English, not merc‘ly for those whose mother tongue is English, 
but for those who at the beginning of schoed life have no knowl¬ 
edge of that language. In ICJ40 there were 1,993 government 
schools and 1,802 state-aided .schools; and there was also a ccr- 
taifi nurnher of temple schools, known as Pirivenas, primarily in¬ 
tended for the Buddhist priesthood, which are not compelled to 
adopt the syllabus of work used by the ordinary schools. In ad- | 
dilion, there are technical, agricultural and industrial schools, and , 
a school for the deaf and blind. The C eylon Medical college, es¬ 
tablished in 1870, wa,s recognized in 1887 by Ibt* General Medical 
Council of the United Kingdom, and Ceylon University college, 
opened in 1921, prepared students for the examination of the Uni¬ 
versity of London. In 1942 these institutions were merged to con¬ 
stitute the University of Ceylon. 

Language. —Sinhalese is .spoken by about two-thirds of the 
[population. Tamil i.s used alike by mure than 500,000 Ceylonese 
Tamils, by Ceylon and Indian Moormen, who number about 
290,000, and by the Tamil immigrant labourers, a floating popu¬ 
lation of about 700,000. A Batavian dialect of Malay is spoken 
by descendants of Malayan troops imported by the Dutch. An 
archaic corruiPt form of Portuguese is in use among descendants 
cjf the earliest European invaders. The aboriginal Veddas speak 
a language of (heir own, the affinities of which arc obscure. Eng¬ 
lish is in general use among the peojile of (he upper and middle 
classes of all communities. A dictionary of Sinhalese was pub¬ 
lished in 1938 at public expense. Sinluilc'se is an Aryan language 
closely related to Pali {g.v.}. Though minor dialectal differences 
occur, the spoken language i.s practically the same throughout 
Ceylon. Sinhale.se pus.ses.ses little literature of value, Pali having 
been used for the composition of the famous chronicle of the 
Mahawansa and for most of the poems, etc., of any merit written 
in Ceylon. Many of llusc, however, have been translated into 
Sinhalese. 

Religion. —According to an official estimate made in 1936, the 
jiopulalion of Ceylon was cotpiiosed of Buddhists 3.467,200, Hin¬ 
dus 1,229.300, Christians 555.000, Moslems 378,700 and others 
1,000, making a total of 5,631,200, Buddhism, the predominant 
religion, was introduced in the 3rd century it.c. The large 
Buddhist jiriesthood from time to time has produced many 
learned men; but the natural religion of the peasantry still finds 
expression in many observances probably of pre-Buddhist origin. 
Ceylon Buddhism, moreover, recognizes many Hindu gods and 
goddesses. Christian practice has prompted Young Men’s and 
Young Women's Buddhist associations, and Islam the dotfing of 
shoes on entering Buddhist temples. The simple faith of the peo¬ 
ple leads enormous numbers of jiilgrims to the principal shrines 
and temples at each full moon, and to the universal observance of 
.such Buddhi .4 fe.ists as Wesak, tiu* birthday of Gautama. Ad¬ 
herence to Buddhism, however, lui.s dune nothing to wean the Sin¬ 
halese as a whole from the consumption of alcohol, though there 
is among educated Sinhalese and Tamils alike a vigorous tcmi>cr- 
;mcc movement. The large number of crimes of violence among 


the Sinhalese shows that Buddhist teaching has not succeeded in 
imbuing them with a sense of the sanctity of human life; while, 
though they for the most part hesitate to take animal life, their 
treatment of domestic animals is cruel and callous in the extreme. 

Agriculture. —The natural soils are composed of quartzose 
gravel, felspathic clay and sand, often of a pure white blended 
with or overlaid by brown and red loams, due to decay of veg¬ 
etable matter, or disintegration of gneiss and hornblende forma¬ 
tions. The whole consists of a sandy and calcareous soil admix¬ 
ture, which in ancient times yielded large crops of rice and other 
foodstuffs, owing to an elaborate system of irrigation. The soil 
of the maritime provinces is sandy, but large tracts of quartzose 
sand along the shore are very suitable for coconut and cinnamon 
cultivation. From this light sandy belt as far as the foothills, the 
land is mainly composed of flats which yield large rice crops, 
and of low hilly undulations, large areas of which up to a height 
of some 2,000 ft. are under rubber. The soil of the mountain area, 
though frequently containing great quantities of quartzose sand 
and ferruginous clay, is often of a fine loamy character, suitable 
for coffee and for tea cultivation. The south and west sides of 
these mountains have been cleared of forest up to a height of 
5,000 ft., and in a few instances above that level. In the low 
country large extents of land formerly under tea have been con¬ 
verted info rubber estates, tea of the best quality being obtainable 
only at higher altitudes. Acreages under the chief crops were es¬ 
timated in 1938 as follows: 


Cfup 

Acres 

Crop 

Acres 

Cotonijt'i 

1,100,000 

Palmyra 

■:o,ooo 

Rice 

.S 50,000 

Cacao 

,U,'Wo 

Riildiet 

P04,111 

Cilronclla 

A.\,ooo 

'I'ca ! 

CtieniiH, Ve;'c lal,lc ami I 


Cinnamon . 

^O.ooo 

olhrr crops 

l.JO.OOO 

Toliacco 

1.1,000 

.■Vrecanuts | 

Oy.ooo 

CarcJanioiTih 

(J.OOO 


The prosperity of Ceylon depends entirely upon its agriculture. 
Its principal industry of this nature, other than the rice, coconuts 
and fruit produced by the indigenous population, was coffee 
planting, introduced by British planters shortly after 1815. The 
bulk of the coffee was cultivated on estates under European 
management and financed by European capital, but considerable 
quantities were also grown by the indigenous population. Towards 
’1880 the coffee then covering vast areas, principally in the hill 
country, wa.s stricken by leaf disease. Cinchgna and other crops 
were tried as a substitute, and eventually tea. In a couple of 
decades it had equalled, and presently outstripped, the coffee in¬ 
dustry. Rubber was introduced during the closing years of the 
19th centur>’ and, unlike lea, found great favour with Ceylonese 
agriculturalists and capitalists. In 1943, after the Japanese had 
seized most of the world's sources of quinine, Ceylon undertook 
for the first time the cultivation of cinchona. The principal native 
agricultural industries continue to be coconuts and rice. Chena 
cultivation, that is, the growing of crops on jungle land newly 
cleared by burning, is an important feature of peasant agriculture 
in the sparsely populated areas of the dry zone. The cultivation 
of cotton has been successfully e.stablished as a peasant industry, 
chiefly in the Southern and Central provinces. 

Commerce. —The most prominent article of export from Cey¬ 
lon is lea, approximating in value two-thirds of the total export 
trade. Rubber is second in importance, the bulk of the product 
going to the United States. The extent to which Ceylon depends 
on imported food is denoted by the fact that rice alone normally 
represents almost a quarter of the total value of all imports. 
Burma was the leading supplier until loss of that country to Japan 
in World War II compelled the colony to grow sufficient for its 
own needs. Cotton piece goods ranked second in value among 
imports; in the years immediately preceding the conflict Japan 
had the largest share of the market. The table on p. 183 gives 
value of imports, domestic exports and re-exports for 1934-38. 

The bulk of the trade of Ceylon was with British countries. In 
1938, 72.10% of the exports went to parts of the empire (53.94% 
going to the United Kingdom) and 12.64% to the United States. 
The empire enjoyed 67.18%; of Ceylon’s import trade in 1938 
(the share of the United Kingdom being 20.64%,), and Japan. 
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Year 

Total 

Imports 

Rs. ’000 

Total Exports 

Excess of 
Exports over 
finix>rts 

Rs. ’000 

Exixirts 

(liiimcslir) 

Rs. ’000 

ExiKirts 
(Other than 
domestic) 

Rs, ’000 

19.^4 

316,096 

241.193 

33,617 

-16,814 

JOJS 

237,501 

2 , 10 , 0.11 

2.1,072 

! 25.012 

1036 

314.338 

244,415 

24,0/'0 

.Sl,M7 : 

I9i7 

343,600 

.110,198 

20.365 

80,475 1 

19.18 

235,529 

263,555 

20,215 

49.294 1 


with 6.54%, was the principal foreign importer. Imports in 1942 
were valued at Rs. 274,000,000. and exports reached the record 
tigure of Rs.507.000.000, (W. B. Pn.) 


CEZANNE, PAUL (1839-1906French painter, was bom 
at Aix, the ancient capital town of Provence, on Jan. 19, 1839. 
His father was a banker. Paul was educated at the lycee of the 
town, where he formed an intimate friendship with £mile Zola, 
the novelist. The two boys were both inspired by a love of the 
classics, particularly of Virgil, through whom, perhaps, Cezanne 
realized the beauty of his native country. Both decided to con¬ 
secrate themselves to art. Zola settled down early to a literary 
career in Paris, but C6zanne endeavoured to comply with his 
father’s wish that he should carry on the family bank. But after 
two unsuccessful attempts the father allowed Paul to settle in 
Paris and attended the art school. He arrived there in i<S63. 

Cezanne became known as one of the most e-xtreme of the young 
revolutionary painters, the bitterest in his denunciation of oflicial 
art and of Ingres who, then in his old age, wa.s regarded as the head 
of the reactionaries. In this way he became acciuainted with the 
group of painters who encircled Manet, and who afterwards be¬ 
came known as the impressionists. But Cezanne’s work in his 
early years shows no sign of this frequentation. At this period he 
was most influenced by Delacroix and by the Baroque painters 
whom Delacroix studied, by Rubens and Tintoretto. His ambi¬ 
tion was to create grandiose compositions of a purely imaginative 
description, expressive of his own internal moods, using either vio¬ 
lently dramatic themes—“Les Assassins,” ‘'L’Autop.sie,” “Lazare” 
—or lyrical motives—“Le Jugement dc Paris,” “Dejeuners sur 
Fherbc.” He also painted a series of portraits in which dramatic 
and p.sychological effects were undertoned. In these the influence 
of Courbet is evident. They are painted with broad strokes, the 
palette-knife ploughing up and planting down an exceedingly thick 
and dense impasto. In all these early works the colour is reduced 
to a few simple notes in which black, white and earth reds and 
yellows predominate. The ten.sion of Cezanne’s imaginative life 
shows itself in the tumultuous vehemence of these early compo¬ 
sitions. He trusts to his inner convictions with a blind and reckless 
courage which was unfortunately not supported by the gifts neces¬ 
sary to make such an imagery plausible, or to give veri.similitude 
to the contorted poses of his Tintorettesque nudes. His outlook 
on nature seems to have been confined for the most part to the 
search for motives of chiaroscuro suitable to the dramatic effects 
of his imaginative designs. He showed at this stage nothing of the 
curiosity about natural effects of colour which distinguished the 
impressionist group. He was, in fact, far more concerned with 
expressing the exaltation of his own feelings, inspired by litera¬ 
ture or imaginative brooding, than with the phenomena of the 
visible worlci. A few still-hfes of this period show, however, how 
much greater his native endowment was in this direction than 
in the one he was consciously pursuing; but even in these the dra¬ 
matic evocations of the thing seen are what chiefly interested him. 

During the years 1872-73 a great change came over Cezanne. 
He spent the summers of these years at Anvers-sur-Oise in the 
company of Camille Pissarro, who was one of the impressioni.sts. 
Pissarro was some years older than Cezanne and had already dis¬ 
covered his personal style and perfected a methodical and precise 
technique adapted to it. Cezanne, who had hitherto trusted to the 
inspiration of his imaginative ideas for his daring, but rather 
fortuitous technique, here for the first time underwent a methodi¬ 
cal course of training. He learned for the first time to look on 
nature with a curious and contemplative gaze, and he learned a 
precise and methodical technical process, by which to record the 


results thus obtained. Above all, the whole world of “alinosiiheric " 
colour was thus revealed to him. Certain pictures painted by 
Cezanne in these years approximate very nearly to Pissarro’s work, 
but they show Cezanne’s greater power of organizing form, and 
the greater profundity of the conceptions which his contemplation 
of natural appearance provoked in his intensely passionate nature. 
For these years, then, Cezanne may be counted an impressionist. 

But Cezanne’s response to appearances gave him a notion of 
design more vigorously constructed, and evocative of far deeper 
feelings, than any that the impressionists envisaged. To them the 
weft of colour which nature revealed to their specialized visual 
.sense was all that mattered; out of that each artist could choose 
unconsciously those harmonics which specially appealed to him, 
Bui Cezanne always believed in some underlying reality of a more 
permanent kind, more consonant with the deeper instincts of 
human nature. The impressionist vision was both too casual and 
too imperfectly organized for him. It missed ]iart of the truth 
which the older masters had apprehended. Cezanne summed up 
his own attitude by saying that his ambition was to do J’oussin 
over again after nature, i.e., to incorporate into a clearly organized 
formal unity, like Poussin’s, the vision of natural appearance as 
enriched by impressionist researches. From this point Cezanne's 
personal vision and his personal expression of it were established. 
Such changes as his style underwent in the succeeding decades 
were only gradual modifications of what he had established once 
for all. The e.s.scntials of that style were due, as we have seen, to 
the special use he made of the impressionist vision. They were 
based upon the most rigorous construction of the design by meai\s 
of the interplay of clearly articulated planes. Bui the movement 
of the.se planes, their salience and recession, was interpreted quite 
as much by changes in local colour as by the definition of form by 
light and shade. A characteristic of Cf'zannc’s completely realized 
manner is the extreme simplicity of the apjiroach, the fact that 
objects arc presented in full frontal aspect. In nearly all his por¬ 
traits the .sitter is jilaced nearly in the centre of the canvas, the 
head and body being seen nearly in full face. In the landscapes 
a similar treatment is found; objects arc extended in planes par¬ 
allel to the picture plane, and frequently the main mass will be 
centrally placed. Such extreme symmetrical simplicity of ap¬ 
proach takes us back to the practice of the Italian Primitives It 
is violently opposed I0 the principles of Baroque composition as 
followed by most of Cezanne’s predeces.sors and by himself in his 
early period. 

Such an exaggeratedly simple disposition would probably strike 
us as crude and uninteresting if it were not that within the volumes 
which he places before us in this elementary fashion, his analysis 
of changes of surface and plastic movement is pushed to an extra¬ 
ordinary degree, and this is accompanied by innumerable slight 
modulations of colour, so that the whole surface takes on some¬ 
thing of the infinity of natural appearance. This practice he 
developed with ever-increasing power. In the ’70s and early ’80s, 
the almost laborious scrutiny of infinitesimal colour changes led 
him to load the canvas with repeated layers of colour, though 
without ever losing purity and intensity. Later on he was able to 
get the same multiplicity of surface with thinner layers of colour. 
Together with this he tended also to simplify .the colour changes, 
adopting even a regular principle of colour sequences to express 
movements away from the highest relief of any given volume. All 
this was strictly in keeping with his philosophical conception of 
the aim of painting. In everything he did he .sought a synthesis in 
which the mo.st rigorously logical plastic structure should be com¬ 
bined with the utmost liveliness of surface; that is to say, he 
sought, without losing the infinitude of natural appearance, to 
give to it an intelligibility and a logical coherence which it lacks. 
This, no doubt, is more or less the problem of all painting; what 
distinguishes Cdzanne is his endeavour to attain this synthesis 
when each of the opposite terms is at its highest pitch. 

To the last decade of the 19th century belong some of his most 
celebrated works: the portrait of Geffroy, which is perhaps un¬ 
equalled in modern art for the completene.s.s of its realization, the 
complexity and assurance of its harmonies; several versions of a 
composition of men seated at a cafe table and playing cards, ip 
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which the primitive simplicity of the arrangement gives an ele¬ 
mental grandeur to the forms; and a series of landscapes in which 
the pyramidal mass of Mt. Ste, Victoire dominates the design, 
Even to the end of his life, Cwanne always cherished the hope of 
creating imaginative and “poetical” designs of nude figures in 
landscape, after the manner of some of Giorgione’s and Titian’s 
pictures. But in this he was hampered by his extreme reluctance 
to draw from the nude model, and most of these grandiose at¬ 
tempts remain failures. 

At the very end of his life there seems to have been a kind of 
recrudescence in Cezanne of the romantic tendencies of his youth. 
His paintings become richer, more intense and vivid in colour, 
more agitated in rhythm, more vehement in accent; they also de¬ 
part more and more from the careful analysis of natural appear¬ 
ance of the middle period, as though his long apprenticeship to 
nature had cea.sed and he felt free to follow unhesitatingly his in 
stinctive feeling, 7 'he middle and end of Cezanne’s life was passed 
in great seclusion at Aix, with occasional visits to Paris. In the 
’80s and ’90s his very name had become almost unknown in the 
larger art circles of Paris, though he never lacked a few enthu¬ 
siastic admirers. Gradually his fame began to circulate among the 
more intelligent artists, and in 1904 a retrospective exhibition of 
his works in the Autumn Salon revealed to the public the existence 
of this almost unknown genius. It was the only foretaste of his 
posthumous fame which he experienced. He died Oct. 23, 1906. 

BlBLJoe.KAeilY, G. ("oquiot, C('Ztninc (k^kj); J. Ga.'^quct, Cfhanrti 
(1921); Cl. Riviere, Tc Maitrr Paul Ci'zannr A. Vollard. 

J*aul Chtinnr, trans. H. L. van Horen {1024); J. Meier-Graefe. 
Cezanne, tran.s. ./. Ilolroyd-Reecc (1027); K. Pry. Cezanne (1027). 

(K. Ek.) 

e.G.S. SYSTEM, a sy.stem of units which takes as a basis the 
centimetre, the gram and the second. {Sec Physical U.vits and 

AhSOI.I’TF. I.^NITS.) 


CHABAZITE, a mineral species belonging to the group 
of zeolites. It occurs as white to flesh-red crystals which vary 
from transparent to translucent and have 
a vitreous lustre. 'Phe crystals are rhom- 
hohedral, and the i)re(l()minating form is 
often a rhombohedron with interfacial 
angles of 85“ 14'; they therefore closely \ ^ 
resemble cubes in appearance, and the \ 
mineral was in fact early (in 1772) de- ^ 

scribed as a cubic zeolite. A characteristic V 

feature is the (winning, (he crystal.s being 
in many cases interpenetration twins with 

the corners of small crystals in twinned Twinned crystal of 
Iiosition lirojectmg from the face.s of the ,nterpenetratIno rhombo- 
main crystal. A Hat lenticular form of hedra (nearly cubic in 
crystal is also common, this varictv being form) are e»p«iaiiy ohar- 
, 1. i-i /f A. L acteriitio of this mineral 

known as jihacolite (from(paxos, a lentil). 

The hardness is 4^,, and the specific gravity 2-o8-2-i6. 

Chemically, chabazitc is a complex hydrated calcium and so¬ 
dium silii'ate. The ( iimposition is, however, variable, and is best 
expressed as an isomorphous mixture of the molecules (Ca,Na2) 
Al2Si„Or2+411,0 and tCa,Na,)Al,(Si.,0K)z+8H20, which are 
analogous to the felspars. Most analyses correspond with a formula 
midway between these extreme.s, namely (Ca,Na2)Al2(SiO,i)4 
+ 6H2O. Chabazile occurs with other zeolites in the amygda- 
loidal cavities of basaltic rocks; occa.sionally it has been found in 
gneisses and schists. 

Gmelinite is another siK'cies of zeolite which may be mentioned 
h(?re, .since it is closely related to chabazitc. It forms large flesh- 
red crystals usually of hexagonal habit, and was early known as 
soda-chabazite, it having the composition of chabazitc, but with 
sodium predominating over calcium (Na2 Ca) Al2(Si03)4+6H20. 

(L.J.S.) 

CHABLIS, a town of north-central France, in the department 
of Vonne, on the left bank of the Serein. 14 m. E. of Auxerre by 
road. Pop. (i936> 1,821. It.s church of St. Martin belongs to the 
end of the 12th century. The town gives its name to a well-known 
white wine (sec Burgundy). 

CHABOT, FRANCOIS (1757-1 794), French revolutionaiy, 
born at St. Geniez, near Aveyron, had been a Franciscan friar 


before the Revolution, and after the civil constitution of the 
clergy continued to act as “constitutional” priest. Then he was 
elected to the Legislative assembly, sitting at the extreme left, 
and forming with C. Bazire and Merlin de Thionville the 
“Cordelier trio.’’ Re-elected to the convention he voted for the 
death of Louis XVI, and opposed the proposal to prosecute the 
authors of the massacre of September. Compromised in the 
falsification of a decree suppressing the India company and in 
a plot to bribe certain members of the convention, especially 
Fabre d’Eglantine and C. Bazire, he was made to appear before 
the Revolutionary tribunal, and was condemned and executed 
on April 5, 1794. 

Sec FranQois Chabot . . . d ses concitoyens, . . . pluviose, an II. 
Metnoire apologeligue, . . . etc. ed. A. Mathiez (1014) ; J. M. J, A. 
de Ronald, Francois Chabot, membre de la Convention (1908). 

CHABOT, PHILIPPE DE, Seigneur de Brion, Count of 
Charny and BuzAN(7Ars (i492?-iS43), admiral of P'rance. The 
Chabot family was one of the oldest and most powerful in Poitou. 
Philippe was a cadet of the Jarnac branih. He was a companion 
of Francis I as a child, and on that king’s accession was loaded 
with honours and e.statcs. After the battle of Pavia he was made 
admiral of France and governor of Burgundy (1526), and .shared 
with Anne de Montmorency the direction of affairs. He was at 
the height of his power in 1535, and commanded the army for 
(he invasion of the states of the duke of Savoy; but in the 
campaigns of 1536 and 1537 he was eclip.sed by Montmorency, 
and from that moment his influence began to wane. He was ac- 
cu.sed by his enemies of ijeculation, and condemned on Feb. 10, 
1541, to a fine of 1,500,000 livres, to banishment, and to (he con¬ 
fiscation of his estates. Through the good olTices of Madam 
d’Etampes, however, he obtained the king’s pardon (March 
1541) and was reinstated, w'hilc Montmorency in his turn was 
disgraced. He died soon aftcrw'ards on June i, 1543. 

See the ms. correspondence of Chabot in the Biblinth6que Nationale, 
Paris and contemporary memoirs. 

CHABRIAS (4th century b.u.), Athenian general. In 38S 
B.c. he defeated the Spartans at Aegina and commanded the fleet 
sent to assist Evagoras, king of Cyprus, against the Persians. In 
378, when Athens joined Thebes against Sparta, he defeated 
Agesilaus near Thebes. On this occasion he invented a manoeuvre, 
hich consisted in receiving a charge on the left knee, with shields 
resting on the ground and spears pointed against the enemy. In 
376 he defeated the Spartan fleet off Naxos, but, when he might 
have destroyed the enemy, remembering Arginusac (q.v.), he de- 
.ayed to pick up his dead. Later, when the Athenians joined the 
Spartans, he repulsed Epaminondas before Corinth. In 366, to¬ 
gether with Callistratus, he was accused of treachery in advising 
he surrender of Oropus to the Thebans. He was acquitted, and 
soon after he accepted a command under I'achos, kin^ of Egypt, 
who had revolted against Persia. On the outbreak of the Social 
War (357) he joined Chares in the command of the Athenian 
licet. He lost his life in an attack on the island of Chios, prob¬ 
ably in the same year. 

Sec Cornelius Nepos, Chabrias; Xenophon, Ilellenica, v. 1-4; Diod. 
Sic. XV. 29-34; Cambridge Ancient History, vol. vi. (1927) chapters 
iii., vi. and viii. (with useful bibliographj ). See also Delian League. 

CHABRIER, ALEXIS EMMANUEL (1841-1894), 

French composer, was born at Ambert, Puy de Dome, on Jan. 18, 
1841, and first attracted general attention in 1883 by his brilliant 
orchestral rhapsody entitled Espana, the themes of which he had 
lotted down when travelling in Spain. His opera Gwendoline, pro¬ 
duced at Brussels on April 10, 1886, was successful too and still 
more so its successor, of a lighter type, Le Rot malgre lui, which 
was brought out in Paris at the Opera Comique. 

CHACMA, the Cape baboon, Papio comatus, inhabiting the 
mountains of South Africa as far north as the Zambezi. The size 
of an English mastiff, this powerful baboon is blackish-gray ir 
colour with a tinge of green due to the yellow rings on the hairs 
Unlike most of its tribe, it is a good climber. It is destructive 
to crops. 

CHACO, a territory of northern Argentina, part of a large 
district known as the Gran Chaco, bounded north by the terri 
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tory of Formosa, east by Paraguay and Corrientes, south by 
Santa Fe, and west by Santiago del Estero and Salta. The Ber- 
nicjo river forms its northern boundary, and the Paraguay and 
rarana rivers its eastern. Pop. (1942) 345,900; area, 38.468 sq. 
mi. Northern Chaco has long been the subject of dispute between 
Bolivia and Paraguay. Armed clashes over its possession began 
in 1928 and gradually developed into open war. All efforts of 
other states and the League of Nations to mediate were unavail¬ 
ing. And the belligerents continued their bloody .‘Struggle in spite 
of a seeming bankruptcy on both sides. Paraguay, on the whole, 
proved the more successful in arms. Finally a truce was arranged 
on June 14, 1935, followed by a formal peace agreement signed 
at Buenos Aires, Aug. 21, 1936. 

CHACO CANYON, a tract of about 20,000 ac. in north¬ 
western New Mexico, U.S.A., set apart in 1907 as a national monu¬ 
ment. It contains the most remarkable architectural remains of 
prehistoric North America and has yielded a rich collection of 
objects illustrative of a vanished civilization. The buildings, which 
sometimes attained a height of at least four storeys, show a variety 
of methods in stone construction. Several are of enormous size, 
Pueblo Bonito, the. largest, measuring 667 ft. by 315 ft.; a wall 
still standing rises to 48 feet. This building, like most of the 
others, constituted a verit.able village and contained 800 rooms 
and 32 kivn:;, or large' ceremonial halls. Chetro-ICettie and Pehasco 
Blanco are similar structures, while other ruins show that the 
private house also was in use. 

CHACONNE, a slow dance, introduced into Spain by the 
Moors, now obsolete. It resembled the Passacaglia. The word is 
used also of the music composed for this dance—a slow, stately 
movement in 4 time. Such a movement was often introduced 
into a sonata, and formed the coiiventional finale to an opera or 
ballet until the time of (iluck. The most famous of all chaconnes 
is that of Bach for violin unaccompanied—a colossal example 
which is generally played as an independent piece, though it is 
actually a movement in one of his violin sonatas (No. 4). 

CHAD (Ceadda), SAINT (d. 672), brother of C'edd, whom 
he succeeded as abbot :it Lastiiigham, was consecrated bishop of 
the Northumbrians by Wine, (he West .Saxon bishop, at (he re- 
(luest of Oswy in 604. On the return of Wilfrid from France, 
where he had lu'en sent to be consecrated to the .same .see, a dis- 
pute arose, which was .settled by Theodore in favour of Wilfrid. 
Chad thereupon retired to J.astingharn, whence with the i)ermi.s- 
sion of Osw'y he was summoned by Wulfhere of Mercia to succeed 
his bi.shop Jaruman (d. 667), Chad built a mona.stery at Barrow 
in Lincolnshire and fixed his sec at Lichfield. 

See Bede’.s Hisf. EccL; I'iddius, Vila Wiljridi, xiv., xv., cd. J. Kaine, 
Rolls scries (1870). 

CHAD, a lake of northern Central Africa lying between 12® 
50' and 14° 10' N. and 13'’ and 15^’ F. It lies about S5oft. above 
the sea in the borderland between the Sudan and the Sahara. The 
lake has greatly .shrunken since it v.'as first .seen by Europeans; this 
is attributed to the progressive desiccation of the region. Thus a 
town w'hich in 1850 was on (he southern margin of the lake w'as in 
1905 over 20m. from it. But as the west shore is jx'rfectly flat, 
a slight rise in the water causes the inundation of a considerable 
area, a fact to be remembered in considering the estimates made 
as to the size of the lake. In any case the Chad is but the rem¬ 
nant of what in recent geological times was a very much larger 
sheet of water spreading south, north east and east of its present 
limits. A considerable area lying to the north-cast is below the 
level of the. lake. Around the north-west and north shores is a con¬ 
tinuous chain of gently sloping sand-hills covered with bush. In 
the east, the country of Kanem, the desiccation has been most 
marked. Along this coast is a continuous chain of islands run¬ 
ning from north-west to south-east. They are generally low, being 
composed of sand and clay, and lie from 5 to 20m. from the 
shore, which throughout its eastern side nowhere faces ojK^n 
water. Two principal groups of islands are distinguished, the Kuri 
archipelago in the south, and the Buduma in the north. The in¬ 
habitants of Buduma were noted pirates until reduced to order 
by the French. The coastline is, in general, undefined and 
marshy, and broken into numerous bays and peninsulas. It is also, 


especially on the east, lined by lagoons which communicate with 
the lake by intricate channels, while across the middle of the lake 
are numerous mud-banks, marshes, islands and dense growths of 
aqueous plants. Another stretch of marsh usually cuts oft the 
northernmost part of the lake from the central sections. The open 
water varies in depth from 3ft. in the north-west to over 20 in 
the south. Fed by the Shari and other rivers, the lake has no 
outlet. The flood water brought down by the Shari in December 
and January causes the lake to rise to a maximum of 24ft., the 
water spreading over low-lying ground, left dry again in May or 
June. But after .several seasons of heavy rainfall the waters have 
remained for years beyond their low-water level. Nevertheless 
the loss by evaporation (estimated in the dry season to be loin. 
a month) and percolation is believed to exceed the amount of 
water received. 

The southern basin of Chad is described under the Shari, which 
empties its waters into the lake about the middle of the southern 
shore, forming a delta of considerable extent. Beyond the south¬ 
east corner of the lake is a channel or depression known as the 
Soro or Bahr-el-Ghazal (not to be confounded with the Bahr-el- 
Ghazal affluent of the Nile). This channel goes north-north-cast 
and some 250m. from the lake reaches its lowest point, 500ft. 
below Chad, in what is known as the Kiri lake (now dry). The 
remarkable levels Jed to the supfwsition of a connection between 
(he basins of the Chad and the Nile. The French explorer, Jean 
Tilho, in his 1912-17 expedition showed that this was not the case 
and that the (.'had is a closed ba.sin. The Soro depression contin¬ 
ues north-east some distance beyond Kiri, Then in the valleys 
between the Tibe.sti and Ennedi mountains the ground gradually 
rises and forms the watershed between Nile and Chad. In this 
direction, however, Chad at one time extended to the foothills of 
Tibesti and Borku. Besides the Shari, the Yedseram and Ulge 
enter the Chad on the south. The only other important affluent 
of the Chad is the Waube or Yo (otherwise the Komadugu Yobe), 
which rises near Kano, and flowing eastward enters the lake on its 
we.stern .side 40m. N. of Kuka. 

Lake Chad is supposed to have been known by report to Ptol¬ 
emy, and is identified by .some writers with the Kura lake of the 
middle ages. It w'as first .seen by white men in 1823 when it was 
reached liy way of Tripoli by Walter Oudney, Hugh Clapperton 
.and Dixon Denham. By them the lake was named Waterloo. In 
1850 James Richardson, accompanied by Heinrich Barth and 
.\dolf Overweg, reached the lake, also via Tripoli, and Overweg 
was the first European to navigate its waters (1851). The lake 
was visited by Eduard Vogel (1855) and by Gustav Nachtigal 
(1870), the last-named investigating its hydrograp)hy in some de¬ 
tail. Owing to an exaggerated belief in its economic importance 
there was during the partition of Africa a “race” for Lake Chad; 
in 1890-93 its shores were divided by treaty between Great 
Britain, France and Germany. The first of these nations to make 
good its footing in the region was France. A small steamer, 
iirought from the Congo by Emile Gentil, was in 1897 launched 
on the Shari, and, reaching the Chad, navigated the southern part 
of the lake. A British force under Col. T. L. N. Morland visited 
the western or Bornu side of the lake at the beginning of 1902, and 
in May of the same year the Germans reached Chad from the 
Cameroons. In 1902-03 French officers under Col. Destenave 
made detailed surveys of the south-eastern and eastern shores and 
(he adjacent islands. In 1905 Boyd Alexander, a British officer, 
found that the lake then contained few stretches of open water. 
Later travellers found a good deal of open water; the extent of 
the water varying from year to year. One of the ancient trade 
routes across the Sahara from Tripoli to Kuka in Bornu strikes 
the lake at its north-west corner, but this has lost much of its 
former importance. As one of the results of the World War, 
that part of the lake region which was German passed (1919) 
under French mandate. 

See the works of Denham, Clapperton, Barth and Nachtigal cited 
in the biographical notices: Jean Tilho in La Giographie (March, 
IQ 06 ) ; and the Geog. Journal, vol. Ivi. (1920) ; Boyd Alexander, From 
the Niger to the Nile, vol. i. (1907) ; A. Chevalier, Mission Chari-Lac 
Tchad ioo2-igo4 (1908); E. Lenfant, La Grande Route du Tchad 
(1905); H. Freydcnberg, Etude sur le Tchad et le hassin du Chari 
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(i0o8); P. H, LAmb, ‘‘Notes on a visit to Lake Chad” in Geog. 
Jottrnal (Dec. igzi). 

CHADDERTON, an urban district of Lancashire, England, 
on the river Irk, i mi. W. of Oldham. Pop. fest. 1938), 30,270. 
Area. 4.71 sq.mi. It is a textile town, with some metalworking. 

CHADERTON, LAURENCE (?i536-“i64o), Puritan 
divine, was born at Lees Hall, Oldham, Lancashire, was educated 
at Christ’s college, Cambridge, and on the foundation of Emman¬ 
uel college in 1584, Sir Walter Mildrnay, the founder, chose 
Chaderton for the hrst master. Chaderton was one of the four di¬ 
vines appointed to represent the Puritans at the Hampton Court 
corif(;r(*nce; and he was also one of the translators of the Bible 
He j)rovjded for 12 fellows and more than 40 scholars in Em¬ 
manuel college. Fearing that he might have a successor who 
held Arniinian doctrines, he resigned the mastership in favour of 
John Preston. He died on Nov. ij, 1640, at the age of about 
103, preserving his bodily and mental faculties to the end. 

(.’hadorton published a sermon preached at St. Paul’s Cross 
about 1580, and a treatise On Justification at Leyden. Other 
theological works remain in manuscript. 

CHADRON, a city of north-western Nebraska, U.S.A.. in the 
heart of the Pine Ridge country, at an altitiule of 3,370 ft ; the 
counly ,seal of Dawes county. It is on federal highway 20 and 
the Chicago and North Western railway. The population was 
4,412 in if)20 (gt% native w’hitc), and was 4,262 in 1940 by the 
federal census. Pine-clad buttes give the city a delightful setting, 
and the Black hills of South Dakota are visible in the di.slancc. 
It is the trade centre of a fine cattle and farming region, a division 
point on the railway, which maintains a roundhouse and machine 
shops here, and the scat of ji state normal college (e.stablished 
1911), which has an enrolment of over 1,200. Four mile.s w’e.st is 
an emergency landing neld and a weather station. The Pine Ridge 
Indian refiervation (in South Dakota) is 35 mi. north, and S mi. 
south is a state park, which had 121.000 visitors in 1940. Chad- 
ron was settled in 1885 and incorporated in 1886. 

CHADWICK, SIR EDWIN (1800-1890), English sanitary 
reformer, was born at Longsight, near Manchester, Jan. 24, 1800, 
and was educated for the bar. His es.says in the Westminster 
Review (mainly on different mcthod.s of applying scientific knowl¬ 
edge to the bu.siness of government) introduced him to the notice 
of Jeremy Bentham, who engaged him as a literary assistant and 
left him a handsome legacy, In 1832 he was employed by the 
royal commission on the poor laws as an investigator, and in 

1833 he was made a full member of that body. In conjunction 
with Nassau W, Senior he drafted the report of 1834 which pro¬ 
cured the pa.ssing of the new poor law. Hi.s special contribution 
was the institution of the union as the area of administration. 
He favoured, however, a much more centralized system of admini¬ 
stration than w-as adopted, and comidaincd that the reform of 

1834 was fatally marred by the rejection of his scheme for the 
management of poor law relief by salaried officers controlled from 
a central hoard, the boards of guardians acting merely as inspec¬ 
tors. In 1834 he was appointed .secretary to the poor law com¬ 
missioners. His relations with his ofheial chiefs became much 
strained, and the disagreement led among other causes, to the 
dissolution of the poor law commission in 1846. Chadwick’s 
chief contribution to political controversy was his constant advo¬ 
cacy of entrusting certain departments of local affairs to trained 
and selected exix'rts, instead of to representatives elected on the 
principle of local self-government. While still officially connected 
W'ith the poor law he had taken up the question of sanitation. His 
refiort on “The Sanitary Condition of the Labouring Population” 
(1842) is a valualile historical document. He was a commissioner 
of the Board of Health for improving the water supply, drainage 
and cleansing of great towns, from its establishment in 1848 to 
its abolition in 1854. He was made K.C.B. in 1889. He died at 
East Sheen, Surrey, on July 6, 1S90. 

See a volume on The Evils of Disunity in Central and Local Ad¬ 
ministration . . . and the New Centralization for the People, by 
Edwin Chadwirk (1885); also B. W. Richardson, The Health of 
Nations, a Review of the Works of Edwin Chadwick, with a Bio- 
graphuitl Introduction (1887). Many of his .statistical papers are 
to Iw' found in the Journal of the Royal Statistical Society. 


CHAEREMON, Athenian dramatist of the first half of the 
4th century b.c. Aristotle {Rhetoric, iii. 12) says his works were 
intended for reading, not for representation. According to Suidas, 
he wrote comedy as well as tragedy, and the title of Ms Achilles, 
Slayer of Ther sites suggests that it was a satyric drama. His Cen- 
tauriis is described by Aristotle {Poet. i. 12) as a rhapsody in all 
kinds of metres. The fragments of Chaeremon are correct in form 
and have an easy rhythm, but are marred by a florid style. It is 
not agreed whether he is the author of three epigrams in the Greek 
Anthology (Palatine vii. 469, 720, 721) which bear his name. 

See H. Bartsch, De Chaeremone Po'eta tragico (1843); fragments in 
A. Nauck, Fragmenta Tragicorum Graecorum. 

CHAEREMON, of Alexandria (ist century a.d.) Stoic phil¬ 
osopher and grammarian. Pie was superintendent of part of the 
Alexandrian library and belonged to the higher ranks of the 
priesthood. In a.d. 49 he was summoned to Rome, with Alex¬ 
ander of Aegae, to become tutor to the youthful Nero. He was 
the author of a History of Egypt; of works on Cornets, Egyptian 
Astrology, and Hieroglyphics; and of a treatise on Expletive 
Conjunctions. Chaeremon was the chief of the party which ex¬ 
plained the Egyptian religious system as an allegory of the 
worship of nature. He can hardly be identical with the Chaeremon 
who accompanied {c. 26 b.c. ; Strabo xvii. p. 806) Aelius Gallus, 
praefect of Egypt, on a journey into the interior. 

Fragments in C. Muller, Fragmenta Historicorum Graecorum, iii. 

495-409. 

CHAERONEIA, an ancient town of Boeotia, about 7m. 
W. of Orchomenus. It may be the Homeric Arne. The .site is 
partly occupied by the village of Kapraena; the ancient citadel 
was known as the Petrachus, and there is a theatre cut in the 
rock. Until the 4th century b.c. it was a dependency of Orcho¬ 
menus. Its importance lay in its strategic position, the last serious 
bstade to an invader of central Greece from the north. Two 
great battles were fought on this site in antiquity. In 338 b.c. 
Philip JI. of Maccdon defeated a confederation of Greek States 
{sec below). In 86 b.c. the Roman general L. Cornelius Sulla 
defeated the army of Mithridates VI., king of Pont us, near Chae- 
roneia. Numerical superiority was neutralized by judicious choice 
of ground and the stcadine.ss of the legionaries. Chaeroneia was 
the birthplace of Plutarch, who returned to his native town in 
old age, and was long held in honour. Pausanias (ix. 40) mentions 
the divine honours accorded at Chaeroneia to the sceptre of 
Agamemnon. {Iliad, ii. loi.) A colossal seated lion a little to the 
south-east of the site marks the grave of the Boeotians who fell 
fighting against Philip. This lion was found broken to pieces; the 
tradition that it was blown up by Odysseus Androutsos is incor¬ 
rect {see Murray, Handbook for Greece, ed. 5. 1884, p. 409). It 
was re-crccted in 1905, 

Bibliograpiiv.—T hucydides iv. 76; Diodorus xvi. 85-86; Plutarch, 
Alexander, ch. 9; Sulla, chs. 16-19; Appian, Mithridaiica, rhs. 42-45; 
W. M. Leake, Travels in Northern Greece (London, 1835), ii. 
113-117, 192-201; B. V. Head, Historia Numorum (Oxford, 1887), 
p. 293; J. Kromayer, Antike Srklachtfelder in Griechenland (Berlin, 
190.D, pp. 127-195; G. Sotiriades in Athcn. Mitteil. 1903, pp. 301 ff.; 
> 90 .‘)> P- 120; 1906, p. 396; ’E<t>Tiu. 'ApxdioX., 1908, p. 65. 

CHAERONEIA, BATTLE OF, 338 b.c. This is of great 
hislorial importance as the victory by which Philip II (q.v.) defi¬ 
nitely established the Macedonian supremacy in (Greece. In mili¬ 
tary history, however, too little is known of its details to give it 
marked significance. Philip’s path into Boeotia was barred by the 
allied Athenians and Thebans both at the western route from 
Cytinium to Amphissa and the eastern pass of Parapotamii from 
Elateia to Chaeroneia. Philip first placed himself at Elateia; then, 
by a ruse of withdrawal, put the defenders of the western route 
still more off their guard and, moving from Cytinium by night, 
debouched into western Boeotia at Amphissa. He was thus on 
the rear of but at a distance from the defenders of the eastern 
pass, who thereupon fell back from Parapotamii. But instead of 
passing eastwards through hilly country which would have aided 
the resistance, he switched his army back to Elateia, moved unop¬ 
posed through the pass of Parapotamii and descended upon the 
enemy’s main army at Chaeroneia. Philip placed his 18-year old 
son, Alexander, in charge of the left wing, where his best troops 
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faced the redoubtabie Thebans and after a bitter struggle gained 
the upper hand. Meanwhile he had retired his right wing elasti* 
rally before the onset of the Athenians until he had drawn them 
on to low ground while he had retired on to a rising slope. Then, 
suddenly he launched a‘ counterstroke and disrupted the Athe¬ 
nians. Both the victorious Macedonian wings now converged 
inwards upon the allied centre and crushed it between them. 
With the overthrow of the Theban army and the annihilation of 
the famous “Sacred Band” the sceptre of military as well as of 
political supremacy passed to the “new model” army of Mace¬ 
donia that Philip had created. (See also Mantineia; Granicus, 
Battle or the; Alexander III.) 

CHAETOGNATHA, a small group of transparent and for 
the most part pelagic organisms, whose position is very isolated. 
There are eight genera and 38 species; the best-known genus is 
Sa^ittn with 27 species. These animals exist in extraordinary 
quantities, so that under certain conditions the surface of the sea 
seems almost stiff with the incredible multitude of organisms 
which pervade it. Rough seas cause them to drop into deeper 
water. Deep-sea forms also occur, but the group is essentially 
pelagic. The Chaetognatha form part of the diet of pelagic 
fishes They are very voracious readily devouring herring fry as 
big as themselves. 

As a rule the body is 1 to 3 cm. in length, though some species 
are larger, by 4 or 5 mm. in breadth, and is shaped something 
like a torpedo with side flanges and a slightly swollen, rounded 
head. It can be divided into three regions—(i.) head, (ii.) trunk, 


and (iii.) tail, separated from one another by two transverse 
septa. The almost spherical head is covered by a hood which can 
be retracted; it bears upon its side a number of sickle-shaped, 
chitinous hooks and rows of low nmvcunitinc 

spines. A pair of eyes lie dorsally. 

The trunk contains a spacious c*"**-!* on hiao 
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oesophagus and an intestine. A 13^5 which exist in great quan- 
median mesentery running dorso- tities near the surface of the 
ventrally supports the alimentary open sea 
canal and is continued behind it into the tail, thus dividing the 
body cavity into two lateral halves. 

There are no specialized circulatory, respiratory or excretory 
organs. The nervous system consists of a cerebral ganglion in the 
head, and a ventral ganglion in the trunk, with lateral commis¬ 
sures uniting these ganglia on each side. There is a minute but 
extensive nervous plexus all over the body. 

Chaetognatha are hermaphrodite. The ovaries arc attached to 
the side walls of the trunk region; between them and the body 
wall lie the two oviducts whose inner and anterior end is closed, 
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their outer ends opening one on each side of the anus, where the 
trunk joins the tail. This oviduct fits closely over a second duct, 
the receptaculum seminis, which the spermatozoa enter, jKissing 
through the walls and finally reaching the ripe ovum. Temj)orary 
oviducts are formed at each o'dposition. A number of owi ripen 
simultaneously. The two testes lie in the tail and the spermatozoa 
pass out through short vasa deferentia with internal ciliated 
funnels. 

With hardly an exception the transparent eggs are laid into the 
sea and float on its surface. The development is direct unci there 
is no larval stage. As in some insects, the ceils destined to form 
the reproductive organs are very early apparent. 

The great bulk of the group is pelagic, as the transparent nature 
of all their tissues indicates. They move by flexing their bodies. 
The Chaetognatha appear to have no close relatives, and probably 
arose from the primitive Proroelomatc stock in very ancient times. 
Recently Meek has attempted to show that they are related to 
the vertebrates. 

(^cc also Plankton.) 

See G. T. Burficld, “Sagitta” {LM.B.C Memrirs, x.wiii. (ig.:?); 
Meek, Proz. Zool. Soc. (Lond. 1928). 

CHAETOPODA, originally a zoological class, including all 
the Annelida {g.v.), except the Echiurida (g.v.). F. E. Bedilard 
u.sed the term to cover the classes Archiannclida, I’olychaeta. 
Oligochacta. Hirudinea (leeches) and Myzostomida. Parker and 
Haswell (Textbook of Zoology) use the term to include only the 
Polychaeta and Oligochaeta. The characteristic feature of Chaeto- 
poda is the posses.sion of bristles (setae). The term is now 
obsolete. 

CHAFER, a word used in modern speech to distingui.sh the 
beetles of the family Scarabaeidae, ancl more especially those 
species which feed on leaves in the adult state. For the characters 
of the Scarabaeidae, see C'oleoptera. 

This family includes a large number of beetles, some of which 
feed on dung and others on vegetable tissues. 

The cockchafers and their near allies belong to the subfamily 
Mclolonthinae, and the rose-chafers to the Cetoniinae; in both 
the beetles eat leaves, and their grubs spend a long life under¬ 
ground devouring roots. 

In Europe the Melolonthines that are usually noted as injuri¬ 
ous are the two species of cockchafer (Melolontha melolontha 
and M. hippocastani). large heavy beetles with black pubescent 
prothorax, brown elytra and an elongated pointed tail-process; the 
summer-chafer (Ampliimallon .vo/5/i/m//5), a smaller pale brown 
chafer. 

In the United State.s. Melolonthines of the genus Phyllopha^a 
(popularly known as “May beetles” or “June beetles”) may do 
considerable damage to strawberries, corn (maize), wheat and 
grass crops. 

The most important species is probably PhyPophaga rugosa, 
which frequently is very destructive to corn. 

The larvae of the chafers are heavy, soft-skinned grubs, with 
hard brown heads provided with powerful mandibles, (hree pairs 
of well-developed legs, and a swollen abdomen. As they grow, 
they become strongly flexed towards the ventral surface, and lie 
curled up in their earthen cells, feeding on roots. The larval life 
lasts several years, and in hard frosts the grubs go deep down 
away from the surface. 

Pupation takes place in the autumn, and though the perfect 
insect emerges from the cuticle very soon afterwards, it remains 
in its underground cell until the ensuing summer. After pairing, 
the female crawls down into the soil to lay her eggs. The grubs 
of chafers, when turned up by the plow, are greedily devoured 
by poultry, pigs and various wild birds. 

CHAFF, the husks left after threshing grain (A.S. ceaf. allied 
to O.H.Ger. cheva, a husk or pod); also hay and straw chopped 
fine as food for cattle; hence, the worthless part of anything. The 
colloquial phrase, to chaff, meaning to make fun of a person, is 
derived from this word, or from “to chafe,” meaning to irritate. 

CHAFFARINAS or ZAFFARINES, a group of islands 
owned by Spain, 2\ mi. north of Cabo del Agua, in Morocco. Pop. 
c. 345, mainly soldiers of a garrison stationed there. The islands, 
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which were ihe Tresinsulae of the Romans and the Zajran of the 
Arabs, were occupied l)y Spain in 1S48. Construction of break¬ 
waters between the islands of Isabella II and El Rey were under¬ 
taken; one dike was destroyed by storm in 1914. The largest 
island, Del Congreso, is rocky and hilly. 

CHAFFCUTTER: see pRfjcKssiNG Machinlry. 
CHAFFEE, ADNA ROMANZA (1842-1914), United 

States soldier, born April 14, 1842, in Orwell, Ohio. He enlisted 
in the 6fh cavalry regiment July 22, 1H61, and w'as a member of 
that regiirient for 25 years. The 6th cavalry was with the Army 
of the Potomac through most of the Civil War. Chaffee wa.s 
commissioned 2nd lieutenant in May 1863, was wounded and 
taken prisoner at Oettysburg, refused to be paroled and was aban¬ 
doned with other wounded. On Eel). 22, 1865. he was made ist 
lieutenant. After the war the 6fh cavalry was .sent to Texas, and 
in 1867 Chaffee resigned, planning to enter private business. He 
was f)ersuaded to change his mind, wa.s restored to his rank, and 
served in the southw'cst until the Spanish-American War broke 
out, rising to the rank of lieutenant colonel. He served in the 
Spanish-American War, and at its tom fusion was made chief of 
staff of the military governor of Cuba until May u>oo. He be¬ 
came a colonel in May i8()g. Chaffee commanded the U.S. troops 
in China during the boxer uprising, and W'as military goverm)r of 
the IMiili[)pine Islands July Kjoi-Sef)!. 1902. In 1904 he was pro¬ 
moted tti lieutenant general and detailed as chief of staff. He 
retired I‘'eb. 1. 1906, .'ind died in Los Angeles, Calif., Nov. i, T914. 

CHAFFINCH, a bird (Frifi^illu eorlehs), belonging to the 
family Eringillidae (^ee FiNcir), distinguished, in the male sex, by 
the deef) grayish blue of its crown feathers, the yellowish green of 
its rump, two consjticuous bars of white on the wing coverts, and 
the reddish brown passing into vinous red of the throat and breast. 
The female is drab, but shows the same white markings as Ihe 
m:d(“; Ihe young males resemble the females until after the first 
autumn moult. The chafiinch breeds early, and its song may be 
heard in Eebruary. It builds its nest on trees and bushes, prefer¬ 
ring those overgrown with lichens. The nest is composed of moss 
and wool. lined with grass and feathers. It lays four or five eggs 
of a pale bluish buff, streaked and spotted with purplish red. In 
spring the chaffinch is destrm live to early flowers, and to young 
radishes and turnips; in summer it feeds on insects and their 
larvae, while in autumn and w'inter its food consists of grain and 
other seeds. On the continent of Europe the chaffinch is a favour¬ 
ite songbird. In winter chalfinches form small flocks, often com¬ 
posed solely of males. 1 'he continental chaffinch (F. c. corlehs) 
ranges generally over Europe to tree-limit in the north, wintering 
southward. The Hritish chaffinch (F. c. ^etif^lcri) is a breeding 
resident. Allied races are found in northw’est Africa, Canaries, 
Madeira and Azores. (G. E’. Ss.) 

CHAGRES, a village of the Republic of Panama, on tbc 
Atlantic coast of the Isthmus, at the mouth of the Chagres river, 
and about 8 mi. W. of Colon. It has a harbour from 10 to 12 ft. 
deep, which is difficult to enter, howev'’er, on account of bars at 
its mouth. The port was discovered by Columbus in 1502, and 
was opened for traffic with Panama, on the Pacific coast, by way 
of the Chagres river, in the 16th century. With the decline of 
Porto Hello in the i8th century Chagres became the chief Atlantic 
port of the Isthmus, and w-.is at the height of its importance dur¬ 
ing the rush of gold-hunters across the Isthmus to California in 
1849 .and the years following. With the completion of the Panama 
railway in 1855, however, travel was diverted to Col6n. and 
Chagres soon becan\e ;i village of miserable huts, with no evidence 
of its former importance. On a high rock at the mouth of the 
river stands the castle of Lorenzo, which was destroyed bv Sir 
Henry Morgan when he captured the town in 1671, but w'as re¬ 
built .soon afterwards by the Spaniards. Chagre.s was again cap¬ 
tured in 1740 by British forces under Admiral Edward Vernon. 

CHAIN-GANG, an American method of handling convicts, 
W'orking principally on State road construction, stone quarrx'ing 
and bridge building in the States of Virginia, North Carolina. 
Georgia, Florida and Alabama. The convicts are generally housed 
in temporatw' buildings of rough construction with inadequate 
sanitary arrangements, and are more or less isolated. In Virginia ! 


and Alabama the buildings are of a portable type, similar in con¬ 
struction to an army barrack. In some instances in Georgia a 
steel wagon cage is used. These cages are about 18 ft. long and 
10 ft. w’ide and sometimes house as many as 18 men, sleeping in 
triple-decked bunks. The housing conditions differ in the several 
States, Alabama having by far the best conditions. In all of the 
camps except Alabama some method of chaining the men who are 
not trusties is in use. The most common method is the use of the 
“bull-chain,” 4 ft. long, weighing about 3 lb., which is attached to 
a heavy iron cuff riveted around the right ankle. In going to and 
from work and during the time the convicts are confined in their 
quarters, the end of the bull-chain is attached to a long master 
chain which keeps all of the convicts leashed together. Some¬ 
times, especially in the case of men who have attempted to or 
who have e.scaped and been returned, step-chains are used in ad¬ 
dition to the bull-chain. These are attached by the u.se of leg 
irons, to both ankles, and are from 15 in. to 22 in. in length. 
Harsh methods of punishment prevail, ranging from solitary con¬ 
finement on diminished rations to whipi)ing, and, in Georgia, to the 
use of antiquated stocks and sweat-boxes. While, due to the long 
outdoor .season, the labour of chain-gangs affords a great saving 
in the cost of road construction and is valuable in the prevention 
of idlenc.ss on the part of prisoners, the chaining of the men 
cannot help but have a definite demoralizing effect. In addition 
to Ihe State chain-gangs there arc in many localities similar 
countv chain-gangs. (W. H. Co.) 

CHAIN MANUFACTURE is the fabrication of a series of 
links, usually of metal, which are joined together by one of scweral 
methods. A chain provides a flexible loop or a connection between 
objects. The metal of the link is sometimes twisted to form a 
knot, or welded to strengthen the coniu'clion. Many methods of 
manufacturing chain by hand and machinery are now in vogue. 
Although a small (juantily of chain is used for holding prisoners 
in check, the bulk of it serves man in vttrious phases of his daily 
life. On the .sea it is used for huge ship anchor chains, deck lashing 
chains, steering gear chains. buo>' chains, etc. Railways use safety 
chains, brake chains, conductor’s valve chains, etc. F'or motor 
travel on wet and icy roadways, anti-skid chains are used. Like¬ 
wise on the farm, in the mine, the forest, the .shop or on any 
extensive engineering operation, u.sage is found for chain. 

There are three general classifications of chain; welded, weld¬ 
less and transmission, the latter being literally a weldless style. 
Various materials are used in the manufacture of chain. Pre( ious 
metals and senu-precious stones are formed into chains for jewel¬ 
lery and ornaments. Industrial chains are made from iron, steel, 
brass, bronze, nickel, aluminium and other metals or alloys 7 'he 
large majority of commercial chain is made from wrought iron or 
steel. Wrought iron has had preference among fire-w'clded chain 
makers for many years. Wrought iron is generally regarded as the 
most reliable material in the manufacture of chains for uses where 
a failure would endanger life or properly. It has considerable duc¬ 
tility, weldability and rust resistance. However, man)- reliable 
chains arc made from steel. 

Workmanship.—Hand and machine-made chain links usualh’ 
go through several processes before they are ready for as.sembling 
into chains. Exceptions are in the instances of links used in cast 
chain, knotted chains and chain made directly from the solid bar. 
The.se processes vary widely in the different t\j)es of chain. In 
hand-made chain, the first operation consists of cutting the bar 
into short sections to a predetermined length, governed by the 
size of the link to be made. This short section is flattened, usually 
called “scarfed,” at each end and then bent into a U shape. The 
scarfed ends are then brought to a welding temperature, threaded 
through the last finished link, and the weld completed by hammer¬ 
ing. To give the welded end a finished appearance, concave tools, 
called “dollies,” arc sometimes placed over the weld and by addi¬ 
tional hammering on the dollies, the weld is smoothed and shaped. 
The heating material for the chain maker’s furnace is either coke, 
oil or gas. 

By Ihe use of machines some of these operations in this method 
are eliminated and others made ca.sicr. Bars or rods of metal are 
wound by machine into oval coils and single convolutions of the 
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toils are cut on an angle of about 45®, thus furnishing single- 
scarfed links ready for placing in the furnace to be heated. When 
the scarfed ends are at a welding temperature, the link is removed 
from the fire, threaded into the last completed link and the weld 
completed. Completion of the weld is accomplished with the aid 
of a hand hammer which is used to close the scarfed ends of the 
link together with a few blows. From this point the weld is com¬ 
pleted in a ix)wcr hammer, eejuipped with dies which fit over the 
welded end of the link. These hammers are operated by foot 
power, direct drive or indirect drive from some remote source of 
power. Chains made by this method have a slight twist in them. 
This twist is caused by the coiling operation. When the chain is 
for uses where this twist would be objectionable the twist is re¬ 
moved in a power hammer having especially designed dies, which 
straighten each link immediately after it is welded. 

Electric Welded Chain. —This is the latest development in 
welded chain manufacture. A large part of the world's tonnage 
of small welded chain is now made by this method. Sizes up to 
4 in. diameter are commercially made in large (]uantilies. Any 
of the larger, sizes can be electrically welded but manufacturing 
costs in 1928 were too high. Three types of electric welds are in 
general use at the present time—the butt weld, the half-butt weld 
and the flash weld. All of the.se are of the resistance tyjte, in which 
the electric current, passing through the material and across the 
buttt'd ends of the link, produces sufficient heat to raise the metal 
to the welding or fu.sing temperature. A later development in 
electric chain welding is called “percus.sion welding,” but it is not 
being used commercially. In this latter method, an electrically 
tharged condemser is discharged across the butted ends of a. 
chain link. 

Idnks for electric, welding are prepared differently than for fire 
welding. In the electric method, coils of wire or rods arc passed 
through a chain-forming machine, which automatically straightens 
the wire, cuts the required length, threads the wire into the last 
completed link and forms the link, making a continuous chain 
ready for the welding machine. This butted chain is passed 
through a chain-welding machine which welds the links. Some 
welding machines weld alternate links and others consecutive links. 
They are automatic with one operator attending many machines, 
or semi-automatic, requiring the services of an operator for each 
machine. In the electric-weld process the weld is usually made 
at the side of the link. In the fire-weld process the weld is usually 
at the end of the link, the exception being certain very large sizes 
which are sometimes made with the weld at the side. Some electric- 
welded chain is made with weld at the end of the link, but this is 
the exception, rather than the rule. In the upset-welding method 
the links are welded at a relatively low temperature and the butted 
ends pressed together by a relatively low pressure. This type of 
weld is characterized by the extrudecl metal at the weld, forming a 
bulge w'hich is seldom trimmed off. The semi-upset welding 
method is similar to the full-upset, with the exception that when 
the weld is about to be completed a die is placed over one-half 
the diameter of the material at the butted portion. This die pre¬ 
vents the metal from being forced to the outer side of the link. 

Flash welding is also of the resistance type. It is distinguished 
by a small amount of metal extruded at the butted ends when the 
pressure is applied to form the weld. Because of the pres.sure 
and closeness of the electrodes, this excess metal, sometimes called 
the “fla.sh,” takes the shape of a flattened ring, differing in this 
respect from the bulge of the upset-weld. The “flash” is trimmed 
off close to the diameter of the material, leaving a smooth weld 
which, when polished, defies detection. 

Welded chain is used largely in the straight link variety; how¬ 
ever, some use is also made of twisted links. This type has the 
links twisted so that each link will be in approximately the same 
I)lane and therefore lie flat. In the fire-weld method each link is 
twisted as completed, but in the electric process the completed 
chain is passed through a machine which automatically twists the 
links. Other chains which have the same general shape as the 
welded chains, yet are not welded, include cast chains, which are 
made by casting metal in properly shaped molds, and solid link 
chains, made by stamping a solid cuneiform bar into the sliape of 


stiff chain and twisting the individual links apart to make it 
flexible. The result is a solid, link chain having the appearance of 
a welded chain. 

Anchor Chain. —For ship anchors is used a chain with links 
having a bar, called a .stud, across the inside width of each link. 
This is called “stud-link” chain and in piarine circles is referred 
to as a chain cable. Both the forming and welding ojx^rations arc 
similar to the oj^cn link tire-welded chain. After the open link 
is completed, the stud, concave at each end, is inserted in the link 
and the sides pressed together. A relatively small amount of stud- 
link chain is made by a steam hammer process in which the link 
bars are upset; i.c., balled on the end and scarfed by machines. 
The scarfed ends are heated and the weld completerl on a steam 
hammer. In cast steel chain the stud is cast at the same time as 
the balance of the link and becomes a solid part of the link. Studs 
used in wrought iron chain are either castings or drop forgings. 
There are several reasons for putting the stud in this type of 
chain. It prcv’cnts the chain from fouling, adds weight to the link 
and prevents the link from deforming at a relatively low load. It 
does not increase the ten.sile strength of the chain, as is generally 
supposed. 

Weldless Chain. —The term ‘‘weldless chain” covers a wide 
range of styles and broadly includes knotted chains, stamped link 
chains, transmission chains, bead chains, malleable chains, etc. 
Knotted chains bear a clo.se relation.ship to the welded chain be¬ 
cause they were develoi)ed, as a low-priced product, to replace 
small sizes of welded chain. They are practically all made upon 
automatic machines which fabricate the chain by straightening 
the wire, cutting, threading and tying, a .single machine making 
the complete chain from the coil of wire to the finished product. 
There are about a dozen different styles of these chains in general 
use. Other forms of weldless ware chains contain no knot and con¬ 
sist simply of twisted wires hooked together—such as jack chain 
and ladder chain. Stamped link chain such as sash chain and 
transmission chain recjuire at least two operations in their manu¬ 
facture. The first o]>eration blanks the links and the second, cither 
automatic or by hand, assembles them. Bead or ball chain, com¬ 
monly used in electric light fixtures, consists of a .series of hollow 
balls joined by solid bars, the latter having a ball or cross-pipe 
formed at its ends. This chain is also made entirely by auto¬ 
matic machines. Jewellery chain in an almost endless variety is 
made from precious metals and used chiefly for ornament. Such 
chains are often made wdth oddly shafied links and with combina¬ 
tions of differently shaped links. I'hose made automatically bear 
somewhat of a uniform construction throughout their length, while 
other designs formed and ornamented by hand, vary in details 
with almost every link. 

Finishes used on chain include practically every known finish 
for which there is a demand. Many chains are .sold in their 
natural fini.sh, as they come from the forge or machine. Some arc 
polished highly by tumbling in sawdust, .sand or leather scraps. 
Protective coatings, such as asphalt um, zinc, tin and lacquer are 
frequently used. Various colours of paints, powders and japans 
are used on chains for ornamental purpo.ses, such as chandelier 
chain. Still others are plated with copi)cr, brass, chromium, cad¬ 
mium, nickel and other metals or alloys. At pre.scnt, Cradley 
Heath, in the Black Country of England, is the centre of heavy- 
chain manufacture, while York, Pennsylvania, U S A., is the 
centre of small-chain manufacture. (H. M. B.) 

Testing. —After welded chain is made it should be given a 
“proof test” and each link examined for exterior defects. The 
purpose of this test is to determine if there are any hidden defects 
which would render the chain unsafe for its rated working load. 
Any load which is higher than the rated working load yet lower 
than the clastic limit of the chain link is suitable for this proof 
test. Railroads, testing bureaus, large users of chain, etc., have 
specifications giving definite loads to which the various sizes and 
grades of chain must be tested by the manufacturer. For many 
years it has been customary to proof test welded chain to a load 
equal to one-half of the average ultimate (ensile strength. Many 
chain manufacturers continue to follow (his practice. Some chain 
authorities feel that such a load is injurious to the chain links 
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especially when applied to iron chains 'rhcy recommend as a 
substitute a load about 25% higher than the working load. The 
statutory proof load required by the British board of trade ap¬ 
plying to close-link chain for use on British ships is; proof load 
to be 12<P tons, where d is the diameter in inches of the iron in 
the link, f or stud-link chain the proof load is 50% higher than 
for the open-link chain although the ten.sile strength is p>ractically 
the same. Krujtted types of chain are not proof tested. 7 'hcre arc 
no standard dimensions for chain links. Link dimensions vary 
with different manufacturers. Well proixjrtioned links can be de¬ 
signed by making the outside dimensions 41 by 3^ times the 
diameter of the material, for close-link chain and 6 by 3 6 times 
for stud-link chains, 'rhese dimensions can he varied. 

Destruction Tests. —To determine what ultimate tensile 
strength may be expected from a finished chain a section several 
feet long .should be tested to destruction. Toughness and ductility 
of the iron from which the links arc made should be given greater 
consideration than merely high tensile strength when selecting a 
chain for use where a reliable chain is required, (.'hain with a high 
tensile strength is often brittle and will break without warning 
whereas a chain made from a ductile material w’ill stretch con¬ 
siderably tieforc breaking. Toughness and duclUity can best be 
determined by observing the strudure of the break and by the 
relative amount of reduction in area and the elongation at the 
jxiint of fracture. The.se features should be determined in a 
straight bar of the material from which the links are to be made. 
Total stretch of a chain before breaking is of little value in de¬ 
termining the toughness and ductility of the material because the 
elongation of the chain is governed primarily by the shape of the 
links and not by the composition of the material. 

Permissible Loading. —Maximum working loads for chains 
should be ba.sed upon the proof test and should never be higher 
than the rated working loads suggested by the manufacturer of 
the chain, individual specifications or testing bureau for the size 
and grade of chain being considered. Working loads are always 
given to tie used when the chain is lifting in a vertical position. 
It should be noted (sec table) that the working load of a chain 


Working Loads of Sling Chains Whrn Used at Angles 
Wrought Iron Open Link Chain 



Size 
chili n, 

Maximum working 
lojul for each 
branch of sling 

Miuimum working 
load for each 
branch of sling 
wlien useil at 

Maximum working 
load for each 
brain Ji of sling 
when used at 

inche.s 

when used for 
vertical lift. 

In n>s. 

angle of 30" 
from vertical. 

angle of (»o^* 
from vertical. 


In lbs. 

In lbs. 


1,100 

050 

.550 

if. 

J,70o 

-’,.550 


i 

4.500 

.b900 

2,250 

i ■ ■ 

6,gcx> 

0,ooo 

3.450 

r ‘ 

to, 100 

8,750 

5.050 

14,000 

12,000 

7,000 

: ! 

iS.too 

16,000 

O..400 

2H.800 

25,000 

14,400 

>4 ■ ■ 

40,800 

35,000 

20,400 


5-’.500 

■4,5.500 

1 -*^,250 


OO.OOO 

.57.500 

33..iOO 


when lifting at any angle to the vertical line i.s always lower than 
for the vertical lift. When lifting at an angle of 60® to the direc¬ 
tion of pull, as with a double sling chain, the working load is 
only one-half of the working load for the same chain when used 


for vertical lifting. (H. M. B.; W. L. Gn.) 

CHAIN-SHOT, two large bullets or half-bullets fastened to¬ 
gether by a chain; formerly used in naval engagements to cut 
rigging, etc., and sometimes in land battles as a short-range pro¬ 
jectile. 

CHAIN STORE. A chain store (known in Great Britain as 
“multiple shop’') is a retail store that is one unit of an organized 
group of retail stores handling essentially the same type of mer¬ 
chandise, o{)erating under a common ownership or ultimate capi¬ 
tal control and under a central management that generally deter¬ 
mines uniform methods of operation. Broadly speaking, any such 
ownership or operation of more than one retail store constitutes 
a chain store system. However, the Bureau of (he Census cla.ssi- 
fies as chain store systems only those retail organizations that 
consist of four or more retail units. The Federal Trade Commis¬ 
sion, in its Chain Store Inquiry, 1932, defined a chain store sys¬ 
tem as “an organization owning a controlling interest in two or 
more establishments which sell substantially similar merchandise 
at retail.” The latter definition is followed by those States that 
have enacted chain store tax laws in that two units rather than 
four is the point of departure for such taxes. To date, no legal 
question with respect to the authority of the States on this point 
has been .seriously raised. 

The original purpose of chain store organization w'as to combine 
to a large extent the advantages of large and small scale retailing. 
A chain store system consolidates the ownership and management 
of many retail units within the same general line of merchandise 
but with decentralized locations. On the one hand, the chain 
store enjoys the economics of quantity purchasing, of advan¬ 
tageous discounts and allowances, of departmentalization, of skil¬ 
ful management, and of standard operating methods. On the 
other hand, it usually reaches out to the very door of the ultimate 
consumer and provides convenient availability of purchase in 
neighbourhood locations. 

The first of the important existing chain store systems appears 
to have been The Great American Tea Company (now the Great 
Atlantic and Pacific Tea Company), founded by Gilman and 
Hartford in 1858 on a one-.store basis, and which included three 
store.s by the end of 1859 and 25 by 1865. The Jones Brothers Tea 
Company (now the Grand Union Company) was established in 
1872; the F. W. Woolworth Company in 1879: the James Butler 
grocery chain in 1882; the J. G. McCrory chain in 1882, and 
S. S. Kresgc chain in 1885. The United Cigar Stores Company 
came into existence in 1901; the J. C. Penney Company in 1902; 
the W. T. Grant Company in 1906, and the Louis K. Liggett chain 
in 1907. 

Since 1919, the chain store idea in the United States has ex¬ 
panded with amazing rapidity and into many different fields. 

The position of the chains in the United States can be seen from 
the following figures which are taken from census reports on retail 
distribution but which represent the Census Bureau’s definition of 
a chain as consi.sting of four or more retail units. 


Year 

Number of 
('hains 

Number of 
Retail Units 

Retail Sales 
of Chains 

% of All 
Retail Sales 

1929 

7,061 


$10,740,385 

21.9 


5 .549 

152,308 

6,767,766 

27.0 

1935 

6,079 

139,810 

8,460,611 

25.0 


The increase in the chain store's share of the nation’s total re¬ 
tail trade from 1929 to 1933 and the decrease in the chain store’s 
share of the total from 1933 to T935 is explained by the fact that 
the chains are most important and prefer to operate in staple 
fields. Five chain store fields, grocery chains, department store 
chains, variety store chains, filling station chains, and drug store 
chains, account for about 60% of all the chain business. In a 
sharp depression, the dollar volume in such necessities as gro¬ 
ceries (36% of all chain sales in 1933 were in the grocery trade) 
and other staj-de line.s does not decline so rapidly as does the 
total retail business. In a recovery period the increase in chain 
store dollar volume (about 33% of all chain store sales in 1935 
were in groceries) is likely to be smaller than the increase in 
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total retail business. 

The fundamental merchandising policies of the typical chain 
store are: (i) a limitation of stocks handled to rapidly moving 
articles for which there is an established demand, (2) the pur¬ 
chase of merchandise on a quantity basis, (3) buying merchandise 
in the main direct from producers or manufacturers, (4) the 
elimination or limitation of such services as credit and delivery. 
(5) the use of frequently changed sales leaders, (6) price-tagging 
all merchandise plainly, and (7) featuring the price appeal in 
advertising. 

The corix)rate chain store in the United States now faces a num¬ 
ber of restrictive influences to which it must adjust its operating 
pK)licies. Among these is the growing competition of: (i) the 
“voluntary chains” (groups of individual retailers—each of whom 
owns his own store—either associated with wholesalers or acting 
co-operatively, and organized to carry on joint merchandising ac¬ 
tivities), and (2) the severe price competition, particularly in the 
food field, of independent “super-markets.” 

There is, in addition, a growing amount of restrictive State and 
Federal legislation that results in higher tax and wage costs and in 
fewer special discounts for the chain. Many State legislatures and 
municipal governments have imposed special and graduated taxes 
uiK)n the chain. A Federal “death sentence” chain store tax 
measure has been proposed and vigorously espoused by Repre¬ 
sentative Wright Patman and his supporters. The enforcement 
of the Robinson-Patman Act and its prohibitions on the division 
of “brokerage” and on “unfair” discounts and allowances has op¬ 
erated to spread out large-scale buying advantages more evenly 
among corporate chains and independents. The enactment of 
the Miller-Tydings resale price maintenance enabling amendment 
to the Sherman Anti-Trust Act has influenced many manufacturers 
to take advantage of the several State permissive fair trade acts 
to establish minimum resale prices. 

Especially in the food field, the corporate chain store is at¬ 
tempting to meet these restrictive influences, in part, by limiting 
the number of new store locations established in neighbourhood 
locations, by weeding out unprofitable neighbourhooci units, and 
by setting up self-service or semi-self-service “super-markets.” 
In spite of the rapid push of the chain into the “super-market” 
field, the consumer’s demand for “convenient availability” still 
exists. The independent neighbourhood store, in many instances, 
has sharply increased its volume when chain neighbourhood stores 
have been closed. (G. R. C.) 

Great Britain.—The multiple shop system came into existence 
at the end of the 19th century, probably influenced by the “tied 
house” system of the brewers, and has had wide developments. 
Among the retail trades now organized in this way arc chemists 
and druggists, oil and colour men, drapers, boot and shoe shops, 
clothiers, tea shops and cafes, milk retailers, grocers and furni¬ 
ture dealers, while in recent years there has been a large increase 
among the “variety” chain stores—typified by Messrs. Woolworth’s 
—which sell a wide range of goods either at a single price or at 
a price not above a definite, and low, limit. 

The economy of the multiple shop system is readily under¬ 
stood. A company owning branches has great capacity to buy, and 
by giving orders in large quantities can secure the most favourable 
terms and demand not only low prices but good design and quality. 

Population movements and the creation of new housing estates 
have contributed to the expansion of the multiple shop system of 
trading, which also owes something to the incursion into this field 
of certain Football Pool organizations. Its growth has meant the 
elimination or suppression of a proportion of small trading units. 
A shop-keeper stands for independency; he is his own master and 
a definite social unit in civic life, and his replacement by a com¬ 
pany-appointed manager amounts to a change of some importance 
from a social point of \dew. The manager may or may not be a 
local man; he may or may not be identified with the life of the 
town in which he draws his salary, and the profit made by the 
shop he manages leaves the society in which it is made and is dis¬ 
tributed to absentee shareholders. The aggregate effect of these 
social and economic changes it is impossible to determine with 
accuracy, but it must be considerable. 
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Chain stores in Great Britain are covered by the Shops Acts, 
and in 1938 agreements were concluded between the proprietors’ 
associations regulating the grocery and footwear multiple firms 
and the Shop Assi.stants’ Union with reference to minimum W’ages 
and conditions of labour. 

In 1937 an unsuccessful attempt had been made to introduce a 
Bill limiting all such organizations to six branches, with other 
restrictions. 

CHAIR, a movable seat, usually with four legs and for a 
single person, the most varied and familiar article of domestic 
furniture. (In Mid. Eng. chacrc, through O.Fr. chacre or chaicre, 
from Lat. cathedra, later caledra, Gr. KaOtSpa seat, cf. “cathe¬ 
dral”; the modern Fr. form chaise, a chair, has been adopted in 
English with a particular meaning as a form of carriage; chaire 
in French is still used of a professorial or ecclesiastical “chair,” 
or cathedra.) The chair is of extreme antiquity, although for 
many centuries and indeed for thousands of years it was an ap¬ 
panage of state and dignity rather than an article of ordinary 
use. “The chair” is still extensively used as an emblem of author¬ 
ity. It was not until the 16th century that it became common 
anywhere. The chest, the bench and the stool were until then the 
ordinary seats of everyday life, and the number of chairs which 
have survived from an earlier date is exceedingly limited; most of 
such examples are of ecclesiastical or seigneurial origin. 

Ancient Chairs.—In ancient Egypt they were of great rich¬ 
ness and splendour. Fashioned of ebony and ivory, or of carved 
and gilded wood, they were covered with costly stuffs and sup- 
iwrted upon representations of the legs of beasts of the chase or 
the figures of captives. The earliest monuments of Nineveh repre¬ 
sent a chair without a back but with carved legs ending in lions’ 
claws or bulls’ hoofs; others are supported by figures in the 
nature of caryatides or by animals. The earliest known form of 
Greek chair, going back to five or six centuries before Christ, had 
a back but stood straight up, front and back. On the frieze of the 
Parthenon Zeus occupies a square seat with a bar-back and thick 
turned legs; it is ornamented with winged sphinxes and the feet of 
beasts. The characteristic Roman chairs were of marble, also 
adorned with sphinxes; the curule chair was originally very similar 
in form to the modern folding chair, but eventually received a good 
deal of ornament. 

The most famous of the very few chairs which have come down 
from a remote antiquity is the reputed chair of St. Peter in St. 

Peter’s at Rome. The wooden 
portions arc much decayed, but it 
would appear to be Byzantine 
work of the 6th century, and to 
be really an ancient sedia gesta- 
toria. It has ivory carvings rep¬ 
resenting the labours of Hercules. 
A few pieces of an earlier oaken 
chair have been let in; the exist¬ 
ing one, Gregorovius says, is of 
acacia wood. The legend that this 
was the curule chair of the sena¬ 
tor Pudens is necessarily apoc¬ 
ryphal. It is not, as is popularly 
supposed, enclosed in Bernini’s 
bronze chair, but is kept under 
triple lock and exhibited only 
once in a century. 

••Da©obert chair,” of cast Byzantium, like Greece and 

BRONZE AND PROBABLY MORE THAN ^U^ule form 

t.ooo YEARS OLD chair, and in addition to 

lions’ heads and winged figures of Victory and dolphin-shaped 
arms used also the lyre-back which has been made familiar 
by the pseudo-classical revival of the end of the i8th cen¬ 
tury. The chair of Maximian in the cathedral of Ravenna is 
believed to date from the middle of the 6th century. It is of 
marble, round, with a high back, and is carved in high relief with 
figures of saints and scenes from the Gosi^els—the Annunciation, 
the Adoration of the Magi, the flight into Egypt, and the baptism 
of Christ. The smaller spaces are filled with carvings of animalB, 
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birds, flowers and foliated ornament. Another very ancient seat is 
the so-called “Chair of Da^obert” in the Louvre. It is of cast 
bronze, sharjKMuaJ with the chisel and partially gill; it is of the 
curule or faldstool type and supported upon legs terminating in 
the heads and feet of animals. The seat, which was probably of 
leather, has disapi)eared. Its attribution dcjMjnds entirely upon the 
statement of Suger, abbot of St. Denis in the 12th century, who 
added a back and arms. Its age has been much discussed, but 
Viollet-le-Duc dated it to early 
Merovingian times. 

To the same generic type be¬ 
longs the famous abbots’ chair of 
Glastonbury ; such chairs might 
readily be taken to pieces when 
their owners travelled. The jald- 
istt’rnimn in time acejuired arms 
and a back, while retaining its 
folding shape. The most famous, 
as well as the mc^st ancient, Eng¬ 
lish c hair is that made at the end 
of the 13th century for Edward 
I., in which most subscciuenl or Arr" «ni«oroi.ii*H museum 

monarchs have been crowned. It Spanish armchair of the itth 
is of an architectural type and century, heavy in construction 
of oak, and was covered with elaborately carved 
gilded gci.vo which long since disappeared. 

Transition.—Passing from these historie examples wc find the 
chair monopolized by the ruler, lay or ecclesiastical, to a com¬ 
paratively late date. As the seat of authority it stood at the head 
of the lord’s table, on his dais, by the side of his bed. The sei- 
gneurial chair, commoner in Trance and the Netherlands than in 
England, is a very intcTC'sting type, approximating in many re- 
sjwrts to the episcopal or abhatial throne or stall. It early acquired 
a very high back and sometimes had a canopy. Arms were in¬ 
variable, and the lower yiart was closed in with panelled or carved 
front and sides—the seat, indeed, was often hinged and sometimes 
closed with a key. That we arc still said to sit “in” an arm-chair 
and “on” other kinds of chairs is a reminiscence of the time when 
the lord or sedgneur sat “in his chair.’’ These throne-like seats 
were always architectural in character, and as Gothic feeling 
waned took the distinctive characteristics of Renaissance work. 
It was owing in great measure to the Renaissance that the chair 
ceased to be an appanage of static, and became the customary com¬ 
panion of whomsoever could afford to buy it. Once the idea of 
])rivilege faded the chair speedily came into general use, and 
almost at once began to reflect the fashions of the hour. No other 
piece of furniture has ever been so close an index to sumptuary 
changes. It has varied in size, shape and sturdiness with the 
fashion of women’s dress as well as men’s. Thus the chair which 
was not, even with its arms purposely suppressed, too ample during 
the several reigns of some form or other of hoops and farthingale, 
became monstrous when these protuberances disappeared. Again, 
the costly laced coats of the clancly of the i8th and early 19th 
centuries were so threatened by the ordinary form of seat that 
a “conversation chair” was devised, which enabled the buck and 
the ruffler to sit with his face to the back, his valuable tails hang¬ 
ing unimpeded over the front. The early chair almost invariably 
had arms, and it w\as not until towards the close of the i6th 
century that the smaller form grew common. 

The 17th Century.—^Thc majority of the chairs of all countries 
until the middle of the lylh century were of oak without uphols¬ 
tery, and when it became customary to cushion them, leather was 
sometimes employed; subsequently velvet and silk were exten¬ 
sively used, and at a later ix'riod cheaiX-T and often more durable 
materials. Leather was not infrequently used even for the costly 
and elaborate chairs of the faldstool form—occasionally sheathed 
in thin plates of silver—which Venice sent all over Europe. To 
this day, indeed, leather is one of the most frequently employed 
matertols for chair covering. The outstanding characteristic of 
most chairs until the middle of the 17th century was mas.siveness 
and solidity. Being usually made of oak, they were of considerable 
weight, and it was not until the introduction of the handsome 


Louis XIII. chairs with cane backs and seats that either weight or 
solidity was reduced. Although English furniture derives so ex¬ 
tensively from foreign and e.siX!cially French and Italian models, 
the earlier forms of English chairs owed but little to exotic 
influences. 

This was especially the case down to the end of the Tudor 
period, after which France began to set her mark upon the British 
chair. The sciuat variety, with heavy and sombre back, carved 
like a piece of panelling, gave place to a taller, more slender, and 
more elegant form, in w'hich the framework only was carved, and 
attempts were made at ornament in new directions. The stretcher 
especially offered opportunities which were not lost upon the 
cabinet-makers of the Restoration. From a mere uncompromising 
cross-bar intended to strengthen the construction, it blossomed 
into an elaborate scroll-work or an exceedingly graceful semi¬ 
circular ornament connecting all four legs, with a vase-shai^ed 
knob in the centre. The arms and legs of chairs of this period 
were scrolled, the splats of the back often showing a rich arrange¬ 
ment of spirals and scrolls. This most decorative of all type's 
apjx'ars to have been popularized in England by the cavaliers who 
had been in exile with Charles II. and had become familiar with 
it in the north-western parts of the European Continent. 

During the reign of William and Mary these charming forms 
degenerated into something much stiffer and more rectangular, 
with a solid, more or less fiddle-shaped splat and a cabriole leg 
with pad feet. The more ornamental examples hail cane seats and 
ill-proportioned cane backs. From these forms was gradually de¬ 
veloped the Chippendale chair, with its elaborately interlaced 
back, its graceful arms and square or cabriole legs, the latter 
terminating in the claw and ball or the pad foot. Hepplcwhite, 
Sheraton and Adam all aimed at lightening the chair, which, even 
in the master hands of Chippendale, remained comparatively 
heavy. The endeavour succeeded, and the modern chair is every¬ 
where comparatively slight. Chippendale and Hepplewhite be¬ 
tween them determined what appears to be the final form of the 
chair, for since their time practically no new type has lasted, and 
in its main characteristics the chair of the 20th century is the 
direct derivative of that of the later iSth. 

The 18th century was, indeed, the golden age of the chair, es¬ 
pecially in France and England, between which there was con¬ 
siderable give and take of ideas. Diderot could not refrain from 
writing of them in his Encyclopedic. The typical Louis Seize 
chair, oval-backed and ample of seat, with descending arms and 
round-reetled legs, covered in Beauvais or some such gay tapestry 
woven with Boucher or Wattcau-like scenes, is a very gracious 



Chippendale chairs, which in the ibth century replaced the 

HEAVIER MODELS OF TRADITION 

object, in which the period reached its high-water mark. The 
Empire brought in squat and squabby shap)es, comfortable enough 
no doubt, but entirely destitute of inspiration. English Empire 
chairs were often heavier and more sombre than those of French 
design. Thenceforward the chair in all countries ceased to at¬ 
tract the artist. The art nouveau school has occasionally produced 
something of not unpleasing simplicity; but more often its efforts 
have iHsen frankly ugly or even grotesque. There have been prac¬ 
tically no novelties. So much, indeed, is the present indebted to 
the past in this matter that even the revolving chair, now so 
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1. Italian Renaissance armchair 

2. Spanish Renaissance armchair 

3. Italian "Dante” chair, 16th century 


4. Italian Renaissance armchair 7. Chinese Chippendale, 1775-80 

5. Louis XV. armchair. Gilded wood 8. Hepplewhito chair, 1780—85 

6. Louis XVI. armchair 9. Chippendale ladder back, 1760-70 
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familiar in oflices, has a pedigree of something like four centuries 
{see also Interior Decoration). (J. P.-B.) 

CHAISE, a light two- or four-wheeled carriage with a movable 
hood or “calash” (the French for “chair,” through a transference 
from a “sedan-chair” to a wheeled vehicle). The “post-chaise” 
was the fast-travelling carriage of the i8th and early 19th cen¬ 
turies. It was closed and four-wheeled for two or four horses and 
with the driver riding postillion. 

CHAITANYA, Indian mystic, was born in 1485 at Navidvip, 
Bengal (died c. 1534). He was educated at the pathsala, or pri¬ 
mary school of Navidvip and at eight years of age entered the 
Sanskrit tol. At an early age he became proficient in Sanskrit 
grammar and rhetoric. He initiated a popular religious movement 
within the Vai'-hnava faith (a cult of Vishnu). Chaitanya empha¬ 
sized the path of bhakti (of devotion and direct relation to God) 
in contrast to the priestcraft and religious convention of the 
day. The Chaitanya Vaishnavas are a distinct religious sect in 
India to-day and the sankirton (chorus singing accompanied by 
drums and symbols), emphasized and developed by Chaitanya, 
still forms the centre of its religious rites. 

CHAKMA, a tribe in India, of mixed origin, probably the 
descendants of prisoners taken by the Arakancse from the Mogul 
armies who were provided with Magh, Mon or Arakanc.se wives. 
It migrated from the southern portion of the Chittagong coastal 
plain towards the end of the i8th century and is now settled on 
the middle reaches of the Karnaphuli and its tributaries in the 
Chittagong Hills tracts. The language is a dialect of Bengali, but 
the old script, now falling into disuse, is closely allied to the an¬ 
cient Khmer script. The men dress in Bengali style, but the 
women wear a di.stinclive long blue skirt with a red border, and 
after puberty a strip of silk over the breasts. The religion is Ani¬ 
mism, with a thin veneer of Buddhism. The dead are burned on 
the banks of streams. The tribe is divided into patrilineal endog- 
amous clans, but the power of the heads of the separate clans has 
in course of time been absorbed by one family, the head of whom 
is known as the Chakma chief. Despite strong and prolonged Ben¬ 
gali influence the underlying culture is Burmese or Mon. Only 
of recent years is shifting cultivation being gradually abandoned 
for plough cultivation. The houses are flimsily built on piles and 
the villages are invariably on the banks of streams. 

See T. H. Lewin, Hill Tracts of ChiliaRonfi and Dwellers Therein 
(Calcutta, i86y) ; G. A, Grierson, Linguistic Survey of India, vol. v., 
party, (J.P. M.) 

CHAKRATA, a small mountain cantonment in the Dehra 
Dun district of the United Provinces of India, on the range of 
hills overlooking the valleys of the Jumna and the Tons, at an 
elevation of 7,000 ft. 

CHALCEDON, more correctly CALCHEDON, an ancient 
maritime town of Bithynia, in Asia Minor, almost directly opposite 
Byzantium, .south of Scutari. It was a Megarian colony founded 
on a site so obviously inferior to that which was within view on 
the opposite shore, that it received from the oracle the name of 
“the City of the Blind.” In its early history it shared the for¬ 
tunes of Byzantium, vacillated long between the Lacedaemonian 
and the Athenian interests, and was at last bequeathed to the 
Romans by Attalus III. of Pergamum (133 b.c.). It was partly 
destroyed by Mithridates, but recovered during the Empire, and 
in A.D. 451 was the seat of the Fourth General Council. It fell 
under the repeated attacks of the barbarian hordes who crossed 
over after having ravaged Byzantium, and furnished an encamp¬ 
ment to the Persians under Chosroes, c. 616-626. The Turks used 
it as a quarry for building materials for Constantinople. To the 
south are the ruins of Panteichion, where Belisarius is said to have 
lived in retirement. 

See J, von Hammer, Constantinopolis (Pesth, 1822); Murray’s 
Handbook for Constantinople (London, 1900). 

CHALCEDON, COUNCIL OF, the fourth oecumenical 
council of the Catholic Church, was held in 451, its occasion being 
the Eutychian heresy and the notorious “Robber Synod” (see 
Eutyches and Ephesus, Councils of), which called forth vigor¬ 
ous protests both in the East and West, and a loud demand for 
a new general council, a demand that was ignored by the Eutychian 
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Theodosius II., but speedily granted by his successor, Marcian, 
In response to the imperial summons, 500 to 600 bishops, all 
Eastern, except the Roman legates and two Africans, assembled 
in Chalcedon on Oct. 8, 451. The bishop of Rome claimed for 
his legates the right to preside, and insisted that any act that 
failed to receive their approval would be invalid. The first session 
was tumultuous; party feeling ran high, and scurrilous epithets 
were bandied to and fro. The acts of the Robber Synod were 
examined; fraud, violence and coercion were charged against it; 
its entire proceedings were annulled, and, :u the third session, 
its leader, Dioscurus, was deposed and degraded. The emperor 
requested a declaration of^the true faith; but the sentiment of 
the council was opposed to a new symbol. It contented itself with 
reaffirming the Niccne and Conslantinopolitan creeds and the 
Ephesine formula of 431, and accepting, only after examination, 
the Christological statement contained in the Episfola Doginatica 
of Leo I. (q.v.) to Flavianus. Thus the council rejected both 
Nestorianism and Eutychianism, and stood upon the doctrine that 
Christ had tw’o natures, each perfect in itself and each distinct 
from the other, yet perfectly united in one person, who was at 
once both God and man. With this statement, which was 
formally subscribed in the presence of the emperor, the develop¬ 
ment of the Christological doctrine was completed, but not in a 
manner to obviate further controversy (see Monophysites and 
Monotheutes). 

The remaining sessions were occupied with matters of discipline, 
episcopal jurisdiction, organization of diocese and jiarish, occupa¬ 
tions of the clergy and the like; and confirmed the third canon 
of the second oecumenical council, w'hich accorded to Constanti¬ 
nople equal privileges (iVa irpeeideta) with Rome, and the sec¬ 
ond rank among the patriarchates, and, in addition, granted 
to Constantinople patriarchal jurisdiction over Pontus, Asia and 
Thrace. The Roman legates, who were absent (designedly?) 
when this famous (xxviii.) canon was adopted, protested against 
it, but in vain, the iiTiix;rial commissioners deciding in favour of 
its regularity and validity. Leo I., although he recognized the 
council as oecumenical and confirmed its doctrinal decrees, re¬ 
jected canon xxviii. on the ground that it contravened the 6th 
canon of Nicaea and infringed the rights of Alexandria and An¬ 
tioch. In what proportion zeal for the ancient canons and the 
rights of others, and jealous fear of encroachment upon his own 
juri.sdiction, were mixed in the motives of Leo. it would be in¬ 
teresting to know. The canon was universally received in the East 
(sec Constantinople, Councils of). 

The emperor Marcian aiijiroved the doctrinal decrees of the 
council and enjoined silence in regard to theological questions. 
Eutyches and Dioscurus and their followers were de[)Oscd and 
liani.shcd. 

See Hefele, Church Councils (2nd ed.) ii. pp. .PH-S78 (Eng. trans., 
iii. pp. 268-464) ; also bibliographies in HerzoK-Hauck, Realencyklo- 
pddie, 3rd cd., S.V., “Eutyches” (by l.oofs) and i.71. “Nestorianer” (by 
Kessler); and the general histories of Christian Doctrine. 

CHALCEDONY or CALCEDONY, a variety of native 
silica occurring in concretionary, mammillated or stalactitic forms 
of waxy lustre and a great variety of,colours—though usually 
white, grey, yellow or brown. It has a compact fibrous structure 
and a fine splintery fracture. Its relation to quartz has been 
the subject of a long controversy; one theory supposed it to be a 
mixture of quartz and opal, whilst the other held that it was a 
mineral distinct from quartz. Chalcedony fibre.s are usually, 
though not invariably, uniaxial and positive, but differ from 
quartz in that the optic axis is i,>erpcndicular to the length. Fur¬ 
ther, the refractive indices, double refraction, specific gravity and 
hardness are all slightly less for chalcedony than for quartz. The 
fine-structure of the two minerals must, however, be very simi¬ 
lar for their X-ray powder-photographs are identical. This result, 
which favours the view that chalcedony is a mixture of quartz 
and opal, is further supported by optical considerations; for by 
assigning reasonable values to the density, refractive index and 
amount of the opal supposed to be present, it is possible to ac¬ 
count for all the characters of chalcedony. 

Chalcedony occurs in veins and amygdales of volcanic rocks 
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together with zeolites and other hydrated silicates. It is deposited 
from residual magmatic solutions as well as being entirely sec¬ 
ondary. Jn this mode of occurrence it is a common mineral in 
many volcanic field.s, as in the basalts of northern Ireland, the 
Faroe i.slands, Iceland, the Deccan (India). Chalcedonic p.scu- 
domorphs after other minerals often give rise to very interesting 
t 5 I)ccimens. The name ‘ enhydro” is given to hollow nodules of 
chalcedony containing w'ater and an air bubble which i.s visible 
through the .semi-tran.sparcnl wall. In all ages chalcedony has 
been the stone most used by the gem engraver, and many coloured 
varieties, described under .special headings, are still cut and i)ol- 
ished as ornamental stones. {See Agate, Hukjdstone, Carnkllxn, 
C-'JtKYSoi’RASK, Heliotrope, Mocha Stone, Onyx, Sard and 
Sardonyx.) (W. A. W.) 

CHALCIS, the chief town of (he island of Euboea in Greece, 

i. s situated on the strait of the F^uripus at it.s narrowest point. 
Ancient ('haUis was peopled by lonians, and early develoiK'd 
great industrial and colonizing activity. In the 7th and 8th cen¬ 
turies it founded thirty townshijjs on the peninsula of Chalcidice, 
and several im{»ortunt cities in Sicily {g.v.). Its metal-work, 
purple and [)Oftery found markets among these settlements, and 
were di.stril)ute<l widely in the ships of its allies Corinth and 
Samos. In the .so-called Lcdantine War, Chalcis won from its 
neighbour and rival ICrelria the best agricultural district of 
Faiboea and became the chief city of the island. liut its prosperity 
was broken by disastrous wars with the Athenians, and it became 
a member of both the Delian Leagues. In the Hellepistic period 
it was one of the fortresses by which Macedon controlled Greece. 
Antiorhus 111 . of Syria (n;-?) and Mithradales VI. of Pontus 
(88) used it as a base for invading Greece. Under Roman rule 
('halcis retained .some commercial prosperity; after tho 6th cen¬ 
tury A.u. it again served to protect central Greece against northern 
invaders. From 1209 it was under Venetian control; in 1470 it 
passed to (he Ottoman Turks, who made it the seat of a pasha. 
In j 688 it was successfully held against Venetian attack. The 
modern town has considerable e.x])ort trade and railway con¬ 
nection with Athens and Peiraeus (1904). The old walled Castro, 
towards the Euripu.s, is inhabited by Jewi.sh and Turkish families; 
the modern suburb outside it, by Greeks. A part of the Castro 
was destroyed by the earthquake, of 1894; part, the famous 
“lllack bridge,” W'hich gave its mediaeval name “Ne.grojHmtc” 
to Euboea, has been replaced by a modern swing bridge in the 
widening of the Euripus. The church of St. I’araskeve, once the 
(hief church of the X’eiietians, dates from (he bvzantine ix'riod, 
though many of its details arc Western. The Turkish mo.squc is 
now a guard-house, (dialcis was occupied by Germany in 1941. 

biBi.Joc.KAi’iiv.- Strabo vii. fr. JJ., p. 447; Herodotus v. 77; 
Thucydides i. 15; Corpus Inscr. Atii( arum, iv. (1) 27a, iv. (2) 10, iv. 
(2) |). 22; W. M. Leake, Travels in Plorthcrn Greece (London, 18J5), 

ii. 254 270; E. Curtins in Hermes, .\. (1876), p. 220 sqq.; A. Holm, 
Lan^e Fehde (fierlin, 1884) ; H. Dondorff, De Kehjis Chalcidensium 
(GoftinKcn, 1869); for coinage, B. V. Head, Hisluria Numorum 
(Oxford, 1887), pp. 30,(-305. 

CHALCOCITE, a mineral consisting of cuprous sulphide 
(Cu*S), crystallizing in the orthorhombic system. It is known also 
as copper-glance, redruthite and vitreous copper. The crystals 
have the form of six-sided tables or prisms which are usually 
Iwinned, with the result that they simulate hexagonal symmetry. 
'Fhe mineral more often occurs as cumjiact mas.ses, which are 
soriu'time.s of con.siderable extent. The colour is dark ktad-grey with 
a metallic lustre, but this is never very bright, since the material is 
readily altered, becoming black and dull on exposure to light. The 
mineral is soft (II. =- 2!) and sectile and can be readily cut with a 
knife; specific gravity 5.7. 

Next to chalcopyrite, chalcocite is the most important ore of 
cupper, and is perhaps the most characteristic mineral of (he zone 
of secondary enrichment. It seems probable however that at some 
localities, e.g., Butte, Mont., it is of primary origin. The best crys¬ 
tals are from St. Just, St. Ives and Redruth in Cornwall, and 
froiii Bristol in Connecticut. 

CHALCONDYLES (or Chalcocondylas), LAONICUS, 
the only Athenian Byzantine writer. He wrote a history, in ten 
books, of the ix'riod from 1298-1463, describing the fall of the 


Greek empire and the rise of the Ottoman Turks, down to the 
conquest of the Venetians and Mathias, king of Hungary, by 
Mohammed II. The capture of Constantinople he rightly regarded 
as an event of far-reaching importance. The work incidentally 
gives an interesting sketch of the civilization of England, France 
and Germany, whose assistance the Greeks sought against the 
Turks. Chalcondyles’ chronology is defcctiv'e, and his use of the 
old Greek place-names causes confusion. 

• Editio princeps, cd. J. B. Baumbach (1615); in Bonn Corpus Scrip- 
torum Hist. Byz. cd. I. Bckkcr (1843) ; Migne, Patrologia Graeca, 
clii. There is a French translation by Blaise de Vigenero (1577, later 
ed. by Artus Thomas with valuable illustrations on Turkish matters); 
see also F. Gregorovius, Geschichte der Stadt Athen im Mittdaher, 
ii. (1889); Gibbon, Decline, and Fall, ch. 66; C. Krumbachcr, 
Geschichte der byzantinischen Literatur (1897). There is a bio¬ 
graphical sketch of Laonicus and his brother in Greek by Antonius 
Calosynas, a physician of Toledo, who lived in the latter part of the 
i6th century {see C. Hopf, Chroniqnes grho-ronianes, 1873). 

Hi.s brother, Demetrius Chalcondyles (1424-1511), wasbom 
in Athens. In 1447 he went to Italy, where Cardinal Bessarion 
became his patron. He became famous as a teacher of Greek and 
the Platonic philosophy; in 1463 he W'as made professor at Padua, 
and in 1479 was summoned by Lorenzo de’ Medici to Florence. 
In 1492 he removed to Milan, where he died in 1511. He was 
a.s.sociated with Marsilius Ficinus, Angclus J’ulitianus and Thcod- 
orus Gaza, in the revival of letters in the western world. One of 
his pupils at Florence was the famous John Rcuchlin. Demetrius 
Chalcondyles published the editio princeps of Homer (1488), 
T.socrales (1493) and Suidas (1499), and a Greek grammar 
(Erotemata) in the form of question and answer, 

Bibliooraptiw —See H. Hody, De Graeris illustrihus (1742); C. 
Hopf, Ckraniques grico-rnmanes (1873) ; E. Legraiid, Bihlingraphie 
hcllenigue, i. (1885). 

CHALCOPYRITE or COPPER-PYRITES, a copper 
iron sulphide (CuFeS2), an important ore of copper, 

Chalcopyrite crystallizes in the tetragonal system with inclined 
hemihedrism, but the form is so nearly cubic that it was not 
recognized as tetragonal until accurate measurements were made 
in 1822. Crystals arc usually tetrahedral in aspect but frequently 
twinned, and they are often complex and difficult to decipher. The 
fracture is conchoidal, and the material is brittle. Hardness 4; 
specific gravity 4-2, The colour is brass-yellow, and the lustre 
metallic; the .streak, or colour of the powder, is grccnish-black. 
The mineral is especially liable to surface alteration, larni.shing 
with beautiful iridescent colours; a blue colour usually predomi¬ 
nates, owing probably to the alteration of the chalcopyrite to 
covellitc (CiiS). 

Chalcopyrite may be readily distinguished from pyrile (or iron- 
pyrites), which it somewhat resembles in appearance, by its 
deqier colour and lower degree of hardness: the formir is easily 
scratched by a knife, whilst the latter can only be scratched with 
difficulty or not at all. Chalcopyrite is decomposed by nitric acid 
with separation of sulphur and formation of a green solution; 
ammonia added in excess to this solution changes the green colour 
to deep blue and precipitates red ferric hydroxide. 

The chemical formula CuFeS- corresponds with the percentage 
composition Cu—34-5, Fe=30-5, 8 — 35-0. Analyses usually, how¬ 
ever, show the presence of more iron, owing to the intimate ad¬ 
mixture of pyrite. Traces of gold, silver, selenium or thallium 
are sometimes present, and the mineral is sometimes worked as 
an ore of gold or silver, which arc present in solid solution. 

Chalcopyrite is of wide distribution and is the commonest of 
the ores of copper. Extensive deposits are mined in the United 
States, particularly at Butte in Montana, and in Namaqualand, 
South Africa. Well-crystallized specimens are met with at many 
localities; for example, formerly at Wheal Towan (hence the 
name towanite, which has been applied to the species) in the St. 
Agnes district of Cornwall, at Freiberg in Saxony, and Joplin, 
Missouri. (L. J. S.) 

CHALDAEA (Chaldea). “Chaldaoa*’ and “Chaldaicans” 
are frequently used in the Old Testament as equivalents for 
“Babylonia” and “Babylonians.” Chaldaea was really the name 
of a country, used in two senses. It was first applied to the ex¬ 
treme southern district, whose ancient capital was the city of Bit 
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Yakin, the chief seat of the renowned Chaldaean rebel Merodach- 
baladan, who harassed the Assyrian kings Sargon and Sennacherib. 
It is not as yet possible to fix the exact boundaries of the original 
home of the Chaldaeans, but it may be regarded as having been 
the long stretch of alluvial land situated at the then separate 
mouths of the Tigris and Euphrates, which rivers now combine 
to flow into the Persian Gulf in the waters of the majestic 
Shatt el-'Arab. 

The name “Chaldaca,” however, soon came to have a more ex¬ 
tensive application. In the days of the Assyrian king Adad-nirari 
III. (811-782 B.C.), the term mat Kaldii covered practically all 
Babylonia. Furthermore, Merodach-baladan was called by Sargon 
II. (722-705 B.c.) "king of the land of the Chaldaeans" and 
"king of the land of Bit Yakin” after the old capital city; but 
there is no satisfactory evidence that Merodach-baladan had the 
right to the title “Babylonian.” The racial distinction between 
the Chaldaeans and the Babylonians proper seems to have existed 
until a much later date. That they differed from the Arabs and 
Aramaeans appears to follow from the distinction made by 
Sennacherib (705-681 B.c.) between the Chaldaeans and these 
races. Later, during the jjeriod covering the fall of Assyria and 
the rise of the Neo-Babylonian empire, the term mat Kaldii was 
not only applied to all Babylonia, but also embraced the territory 
of certain foreign nations who were later included by Ezekiel 
(xxiii. 23) under the expression "Chaldaeans.” 

The Chaldaeans probably first came from Arabia, the supposed 
original home of the Semitic races, at a very early date along the 
coast of the Persian Gulf and settled in the neighbourhood of Ur 
("Ur of the Chaldees," Gen. xi. 28), whence they began a series 
of encroachments, partly by warfare and partly by immigration, 
against the other Semitic Babylonians. These aggressions after 
many centuries ended in the Chaldaean supremacy of Nabo- 
polassar and his successors (from c. 625), although there is no 
positive proof that Nabopolassar was purely Chaldaean in blood. 
The sudden ri.se of the later Babylonian empire under Nebuchad¬ 
nezzar, the son of Nabopolassar, must have tended to produce so 
thorough an amalgamation of the Chaldaeans and Babylonians, 
who had theretofore been considered as two kindred branches of 
the same original Semite stock, that in the course of time no per¬ 
ceptible differences existed between them. The language of these 
Chaldaeans differed in no way from the ordinary Semitic Baby¬ 
lonian idiom which was practically identical with that of Assyria. 
Consequently, the term “Chaldaean” came quite naturally to be 
used in later days as synonymous with "Babylonian,” and through 
a misunderstanding the term Chaldee iq.v.) was subsequently 
applied to the Aramaic language. 

The derivation of the name “Chaldaean” is uncertain. It is 
probably connected with the Semitic stem kasadu (conquer), in 
which case Kaldi-Kasdi, with the well-known interchange of I and 

would mean “conquerors." It is also possible that Kasdu- 
Kaldu is connected with the proper name Chesed, who is repre¬ 
sented as having been the nephew of Abraham (Gen. xxii. 22). 
But there is no connection between the Black sea people called 
“Chaldaeans” by Xenophon (Anab. vii. 25) artd the Chaldaeans 
of Babylonia. (For Chaldians see Urartu.) 

In Daniel, the term “Chaldaeans” commonly means “astrol¬ 
ogers, astronomers," as it also does in the classical authors 
(Herodotus, Strabo, Diodorus, etc.). In Daniel i. 4, by the ex¬ 
pression “tongue of the Chaldaeans,” the writer evidently meant 
the language in which the celebrated Babylonian works on astrol¬ 
ogy and divination were composed. It is now known that the 
literary idiom of the Babylonian wise men was the non-Semitic 
Sumerian; but it is not probable that the late author of Daniel 
{q.v.) was aware of this fact. The word “Chaldaean” is applied 
as a race-name to the Babylonians (Dan. iii. 8, v, 30, ix. i); but 
the expression is used oftener, either as a name for some special 
class of magicians, or as a term for magicians in general (ix. 1). 
The transfer of the name of the people to a special class can per¬ 
haps be explained. When in later times “Chaldaean” and “Baby¬ 
lonian” became practically synonymous, the term “Chaldaean” 
lived on in the secondary Testricled sense of “wise men.” The 
early Kaldi had seized and held from very ancient times the 
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region of old Sumer, which was the centre of the primitive non- 
Semitic culture. It seems extremely probable that these Chal¬ 
daean Semites were so strongly influenced by the foreign civiliza¬ 
tion as to adopt it eventually as their own. 'Fhen, as the Chal¬ 
daeans soon became the dominant people, the priestly ettste of 
that region develoiDed into a Chaldaean institution. It is reason¬ 
able to conjecture, that southern Babylonia, the home of the old 
culture, supplied Babylon and other important cities with priests, 
who from their descent were correctly called "Chaldaeans.” This 
name in later times, owing to the racial amalgamation of the 
Chaldaeans and Babylonians, lost its former national lorce, and 
became, as it occurs in Daniel, a distinctive appellation ot the 
Babylonian priestly class. Kalu (priest) in Babylonian, which has 
no etymological connection with Kaldii, may have contributed 
paronomastically towards the popular use of the term "Chal¬ 
daeans” for the Babylonian magi. {Sec also Astroloc.y.) 

Sec Babylonia and Assyria and the commentaries on the 
book of Daniel. (J. D. Pr ) 

CHALDEE, a term formerly applied to the Aramaic por¬ 
tions of the biblical books of Ezra and Daniel or to the vernacular 
paraphrases of the Old Testament (^ee Takgum), on the assump¬ 
tion that the language was that of Chaldaea (f/.t;.). But the 
cuneiform inscriptions show that the language of the Chaldaeans 
was Assyrian; and it is now known that the substitution of 
Aramaic for Hebrew as the vernacular of Palc.stine look place 
very gradually. The dialect wrongly called “Chaldee” is really the 
language of the South-Western Arameans, who were the imme¬ 
diate neighbours of the Jews. See Semitic Languages. 

CHALDER or CHALDRON, an old dry measure of capac¬ 
ity, usually called chalder in Scotland and chaldron in England. 
In Scotland the chalder was equivalent to 16 bolls {q.v.) of corn, 
and was used in computing the stipends of parish ministers, but, 
like the chaldron, it varied according to the locality and the com¬ 
modity measured. As a measure for lime and coal, the chalder 
and the chaldron vary from 32 bushels upwards, and are in general 
equivalent in weight to about 25i cwt. 

CHALET, a term applied to the timber houses of Switzerland, 
the Bavarian Alps, Tirol and the French Alps. The chalet is 
distinguished above all by the frank and interesting manner in 
which it makes use of its material, wood. The timber used is 
generally in heavy planks, from 3 to 6iu. thick, and carefully 
framed together somewhat in the manner of a log-hou.sc. Side 
walls, generally low, often project beyond the ends, forming 
porches or loggias, closed at the ends. Upper floors, almost uni¬ 
versally, project over the storeys below, with all sorts of fantastic 
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Characteristic chalet in the tirol 

and interesting bracket treatments. Balconies across the front are 
common and are frequently enriched with carved railings. Win¬ 
dows are small and hung as casements. In general, roofs are of 
low pitch and project enormously, both at the caves and at the 
gable ends, which are occasionally snubbed with a small triangle 
of sloping roof at the top. The roof surfaces are covered with 
large wood shingles, slabs of slate or stone; in the wilder districts 
planks are often laid over the roof covering and weighted With 
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boulders to prevent damage from heavy gales. In plan, the tdialet 
tend.s towards the square; frequently, not only the house proi^cr, 
but stahles and storage barns arc included under one enormous 
roof. Many local [)etuliarities of detail exist. (Sec House.) 

CHALIAPIN, FYODOR IVANOVICH (1873-11^8), 

t'.sh^hl-yah'pen) Russian bas.s singer, born at Kazan, on Feb. 1, 
1873. His early career was a varied and adventurous one; he was 
by turns porter, shoemaker, hunter and street sweeper. He received 
his first mu.sical training as a choirboy at Kazan, but his serious 
studies as a singer were made under Oussatov at Tiflis, where he 
made his first appearance in ojx ra in 1892 in A Life jor the Tsar. 
He then sang in 1894 at the Summer theatre*, St. Petersburg 
(Leningrad), and later at the Imperial ojKTa hou.se. After visit¬ 
ing Milan he took important parts in the Mamantoff oi^era com¬ 
pany. and at a i)rivale opera hou.se in Moscow in 1896. In 1913, 
during the Russian ojiera .sea.son organized hy Sir 'Phomas Beecham 
at Drury Lane, London, he appeared in Hurls Godunov, Ivan the 
Terrible, and La Khovantchina. His super!) bass voice and re¬ 
markable dramatic {lowers took his audience by storm, and he had 
a similar success in Prince I^or. During the World War and 
afterwards, until 1921, he remained in Russia. His first appear¬ 
ance outside Russia after the war was at the Albert Hall, London, 
in 1921. He visited America in i(;o8; his second tour there 
was in 1922-23. Among his most famous jiarts may be named 
those of Ivan the Terrible in Rimsky-Korsakov’s Maid of Pskof \ 
.Salieri in Mozart and Salieri; Lcporello in Don Giovanni; Don 
Basilio in the Harber of Seville; and Mephisto in Mcfistojele. 

See his Pa^es from my Life ( 1927). 

CHALICE, the cup used in the celebration of the Eucharist 
(g.v.). J'or the various forms which the chalice so used has taken, 
.see Drinking \T;ssi;ls. The ancient custom of mixing water 
with wine in the Eucharistic service, practised from early times 
in both Eastern (except the Armenian) and Western Churches, 
is known as that of the ‘"mixed chalice.” The practice has been 
generally discontinued since the Reformation in the English 
Church, but is not illegal if it is not done ceremonially (Martin 
v. Mackono( hie, 1868, L.R. 2 P.C. 365; Read v. Hp. of Lincoln^ 
1892, A.(J. 664). 

CHALIER, MARIE JOSEPH (1747-1793), 1 rench revo 
lutionary, became a partner in a busine.ss finii at Lyons for 
which he travelled in the Levant, in Italy, Spain and Portugal. 
He became the orator and leader of the Jacobins of Lyons, and 
induced the other revolutionary clubs and the commune of the 
city to arrest a great number of Royalists in the night of Feb. 
5, 1793. 'Phe mayor, suiiijorted by the national guard, opposed 
this project. Chalier tlemanded of the Convention the establish¬ 
ment of a revolutionary tribunal and the levy of a revolutionary 
army at Lyons. The Cornention refused, and the anti-revolu¬ 
tionary party, encouraged by this refusal, took action. On May 
29-30, 1793, the sections rose; the Jacobins were dispossessed 
of the municiiiality and (.^halier arrested. On July 15, in spite 
of the order of the (.'onvention, he was brought before the 
criminal tribunal of the Rhone-et-Loire, condemned to death, 
and guillotined the next day. 

Srf N. Wahl, “Rtude .sur Chalier,” in Revue historique, t. xxxiv.; 
and Lr$ Premiires Annies de la Revolution cl Lyon (1894). 

CHALK is a white or greyish, loosely coherent kind of lime¬ 
stone rock, composed almost entirely of the calcareous remains of 
minute marine organisms (foraminifera, cocoliths, etc.) and frag¬ 
ments of shells. The purest kinds contain up to 99% of calcium 
carbonate in the form of the mineral calcite. Silica is always pres¬ 
ent in small amounts as the mineral opal, representing the remains 
of other minute marine organisms and sponge spicules. Minute 
grains of quartz, fels]aar. zircon, rutile and other minerals are also 
pre.sent. With the admixture of clayey material there may be 
an insensible gradation from pure chalk to chalk-marl. Not only 
may there be considerable variation in the composition of chalk 
(phosphatic, glauconitic, etc.) but there may also be wide vari¬ 
ation? in (he colour (snow-white, grey, etc.) and (he texture of 
the material. It may be soft, incoherent and porous or quite hard 
and crystalline. 

The uses of chalk arc numerous; for example, as a writing , 


material in the form of white and coloured crayons, for the 
manufacture of quicklime, mortar, Portland cement (see Ce¬ 
ment), plaster and as a fertilizer. Whiting is prepared by grind¬ 
ing chalk and collecting the finer sediments from water; this is 
used for polishing, making putty and many other purposes. Under 
the name of “Paris White,” chalk is used in the manufacture of 
india-rubber goods, oil-cloth, wall-paper, etc. The harder kinds 
are extensively used as a building stone. 

Large quantities of chalk are quarried in England in Kent, Sur¬ 
rey, Sus.sex. Cambridgeshire, Lincolnshire and Hamj^shire, Kent 
being by far the most important. The production of English 
chalk is not far short of five million tons annually. A certain 
amount of this is exjiorted to the United States, though there are 
exten.sive beds of chalk in Kansas, Arkansas and Texas. 

CHALKHILL, JOHN (fl. 1000?), English poet. Two songs 
by him are included in Izaak Walton's Complcat Angler, and in 
1083 ap{x.*arcd “Thealma and Clearchus. A Pastoral History in 
smooth and easie Vcr.se. Written long since by John Chalkhill, 
Esq., an Acquaintant and Friend of Edmund S{X'ncer,'’ together 
with a preface written five years earlier by Walton. Another 
poem, “Alcilia, Philoparthens Loving Follie” (1595, reprinted 
in vol. X. of the Jahrbuch dcs dcutschen Shakespeare-Vereins), 
was at one time attributed to him. Nothing further is known of 
the poet, but a {jerson of his name occurs as one of the coroners 
for Middlesex in the later years of Queen Elizabeth's reign. Pro- 
fe.ssor Saintsbury, who included Thealma and Clearchus in vol. 
ii. of his Minor Poets of the Caroline Period (Oxford. 1906). 
{joints out a marked resemblance between his W'ork and that of 
William Chamberlaync. 

CHALKING THE DOOR, a former Scottish custom of 
tenant eviction within burgh. The law was that “a burgh officer, 
in {jresence of witnesses, chalks the most {latent door 40 days 
before Whit Sunday, having made out an execution of ‘chalking,' 
in which his name must be inserted, and which must be subscribed 
by himself and two witnesses.” This ceremony proceeded simply 
on the verbal order of the proprietor. The Removal Terms (Scot¬ 
land) Act 1886 introduced, as optional to “chalking,” the proce¬ 
dure of giving notice to remove by registered letter {josted to the 
last known addre.ss of the tenant. The Sheriff Courts (Scotland) 

! Act 1907 requires written notice of removal to be given to the 
tenant as a prerequisite of ejection, and “chalking the door’’ is 
now an obsolete practice. 

CHALLEMEL-LACOUR, PAUL AMAND (1827- 

1896), French statesman, was born at Avraiiches on May 19, 
1827. Educated at the Ecolc Normale Superieure, he became {jro- 
fessor of {jhilosophy at Pau and at Limoges, but was obliged to 
leave France after the coup d'etat of 1851, He settled in Zurich, 
where he became professor of French literature in 1856. Three 
years later the amnesty permitted his return to France. Ap{)ointed 
by the government of national defence prefect of the Rhone in 
1870, he sujjpresscd the communard rising at Lyons directed by 
Bakunin. He became a deputy to the National Assembly in 1872, 
and in 1876 a member of the Senate. Though Challcmcl-Lacour 
sat at first on the extreme Left, he modified his opinions as time 
went on, and towards the close of his career was a foremost repre¬ 
sentative of moderate republicanism. He was French ambassador 
at Berne (1879), London (1880), minister of foreign affairs in the 
Jules Ferry cabinet (for some months in 1883), vice-president of 
the Senate (1890), president of the Senate (1893). His close 
and reasoned eloquence made him one of the most cons{jicuous 
members of the Senate. He died in Paris on Oct. 26, 1896. 

Sec Oeuvres oratoires de Challemel-Lacour (1897) and Rtudes et 
reflexions d’un Pessimiste (1901), edited by J. Reinach. See also H. 
Defasse, Challemel-Lacour. 

CHALLENGE: jcc Duel. 

“CHALLENGER” EXPEDITION. The scientific results 
of several short expeditions between i860 and 1870 encouraged 
the commissioning of a vessel for a prolonged cruise for oceanic 
exploration. H.M S. “Challenger,” a wooden corvette of 2,306 
tons, under Captain (afterwards Sir) George Nares with a scien¬ 
tific staff under Prof, (afterwards Sir) C. Wyville Thomson as 
director, was sent out in Dec. 1872. The staff included John 
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Murray (afterwards Sir) and H. N. Moseley, biologists; Dr. von 
Willemoes-Suhm, Commander Tizard and J. V. Buchanan, chem¬ 
ist and geologist. The Atlantic was cro.ssed several times. From 
Cape Town south-east and cast the ship visited the various islands 
between 45° and 50" S., reached Kerguelen island in Jan. 1874, 
and proceeded south about the meridian of 80'’ east. She was the 
first steamship to cross the Antarctic Ci.xlc; early in March she 
made for Melbourne. Thence the route led by New Zealand, the 
Fiji islands. Torres strait, the Banda sea, and the China sea to 
Hongkong. The western Pacihe was then explored northward to 
Yokohama, after which the “Challenger” struck across the ocean 
by Honolulu and Tahiti to Valparai.so. She then coasted south, 
penetrated the Straits of Magellan, touched at Montevideo, re- 
cro.ssed the .Atlantic by Ascension and the Azores, and reached 
Sheerness in May 1S76, The “C/iallrtii^cr’* Report was i.ssued in 
50 volumes (London, 1880-95), mainly under Sir John Murray, 
who succeeded W'yville Thomson in 1882. 

See also Lord G. Campbell, Lo^ Letters from the “Challenger" 
(1S76); W. J. J. Spry, Cruise of 11 . M. S. “Challenger" (1876); 
Sir C. Wyville Thomson, of the “Challenger ” The Atlantic, 

Preliminary Account of Ceneral Results (1.877); J. J. Wild, At 
Anchor; Narrative of Experiences afloat and ashore during the Voyage 
of ll.M.S. “Challenger" (1S78) ; II. N. Moseley, Notes by a Naturalist 
on the “Challenger" (1879). 

CHALLIS, a light, all-wool fabric of almost gossamer texture 
used for women’s dressing gowns and children’s suits and dre.sses. 
C'hallis is distinguislied from all (he other muslin-delaine waaives. 
of which class it is a member, by the tiny romantic designs in 
which it is printed. These designs are mostly of i8th and igth 
century in.spiration and show conventionalized versions of dots, 
rose-buds, violets ami other flowers. 

CHALLONER, RICHARD (i6<)i-i 781), English Roman 
Catholic prelate, was born at Lewes, Sussex, on Sept. 29, 1091, 
and educali'd at the I'aiglish college at Douai, where he was 
ordained a priest in 1710, took his degrees in divinity, and was 
a[)pointed profe.ssor in that faculty. In 1730 he was sent to 
London. The controversial treatises which he published in rapid 
su( C(*ssion attracted much attention, particularly his Catholic 
Christian Insinictcd (1737), with its witty reply to Dr. Conyers 
Middleton's Let tors from Rome, showing an Exact Conformity 
between Popery and Paganism. In 1741 Challoner was raised to 
the ei)iscopal dignity at Hammersmith and nominated coadjutor 
with right of succession to Bishoji Benjamin I’etre, vicar-apostolic 
of the London district, whom he succeeded in 1758. He died 
on Jan. i.:, 1781. Bishop Challoner was the author of numerous 
controversial and devotional works, including the Garden of the 
Soul (1740?), one of the most poimlar manuals of devotion. He 
re-edited the Douai Bible (1749-1750), correcting the obsolete 
language and orthograi)hy. Of his historical works the most valu¬ 
able is his Memoirs of Missionary Priests ami other Catholicks of 
both Sexes who sneered Death or Imprisonment in England on 
account of their Religion, from the year 7577 till the end of the 
reign of Charles 11 . (1741, latest eeb, 1924) intended as an anti¬ 
dote to Foxe’s martyrology. He also published anonymously, in 
1745 Britannia Sancta, or lives of the British saints, now super¬ 
seded by that of Alban Butler. 

See E. H. Burton, Life and Times of Bishop Challoner (1909). 

CHALMERS, ALEXANDER (1759-1834), Scottish 

writer, was born in Aberdeen on March 29, 1759, and died in 
London on Dec. 19, 1834. He was educated as a doctor, but gave 
up this profession for journalism, and he was for some time 
editor of the Morning Herald. Besides editions of the works 
of Shakespeare, Beattie, Fielding, Johnson, Warton, Poj^c, Gibbon 
and Bolingbroke, he publi.^hed A General Biographical Dictiotiary 
in 32 vols. (1812-17); a Glossary to Shakespeare an edi¬ 
tion of Steeven’s Shakespeare (1809); and the British Essayists, 
beginning with the Tatler and encling with the Observer, with 
biographical and historical prefaces and a general index. 

CHALMERS, GEORGE (1742-1825), Scottish antiquarian 
and political writer, was born at Fochabers, Moray, and emi¬ 
grated to Maryland in 1763, where he practised as a lawyer until 
the outbreak of the war of American Independence, when he re¬ 
turned to England. In 1786 he was appointed chief clerk to the 
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privy council, an office which he held until his death in London 
May 31 1825. 

Of some 30 works which he wrote (he most important are 
Political Annals of the present United Colonies from their Settle¬ 
ment to the Peace of 176s (17S0), drawn from the American 
State papers, and Caledonia, An Account, Historical and Topo¬ 
graphical, of North Britain (1S07-24). Neither of these is com¬ 
plete. Of the Political Annals only one volume was publi.ffied, 
bringing the history down to i()88; and Caledonia covers only the 
southern counties of Scotland. 

Chalmers wrote biographical sketches of Defoe, Allan Ramsay, 
Sir David Lyndsay. and others, prefixed to their mllected works, 
and a Life of Mary Queen of Scots (1818). He engaged in many 
literary and historical controversies with Malone, Steevens, Dr. 
Jamieson, and others. 

CHALMERS, GEORGE PAUL (1830-1878), Scottish 

portrait and landscape painter, was born at Montrose and studied 
at Edinburgh. The best of his works are “The End of the Harvest" 
(1873), “Running Water” (1875), and “The Legend" (in the 
National Gallery, Edinburgh). He became an associate (1867) 
and a full member (1871) of the Royal Scotti.sh Academy. 

CHALMERS, JAMES (1841-1901), Scotti.sh mis.sionary to 
New Guinea, was born at Ardrishaig in Argyll. He was aiipointed 
to Rarotonga in the South Pacific in 18O6. After ten years’ service 
he was transferred to New Guinea. Chalmers did much to open up 
the island, and, with his colleague W. G. Lawes, gave valuable 
aid in the British annexation of the south-east coast of the island. 
On Ajiril 8, 1901, in company with a brother missionary, Oliver 
Tomkins, he was killed by cannibals at Goaribari island. R. L. 
Stevenson has left on record his high appreciation of C'halmers’s 
character and work. 

See his Autobiography and Letters (1902). 

CHALMERS, THOMAS (1780-1847), Scottish divine, was 
born at Anstruther, Fifeshirc, on March 17, 1780. In 1799 he was 
licen.sed by the St. Andrews presbytery. After further study at 
Edinburgh he became assistant to the professor of mathematics 
at St. Andrews, and was ordained as minister of Kilmany, Fife- 
shire. In 1808 he publi.shed an Inquiry into the Extent ami 
Stability of National Resources, a contribution to the discu.ssion 
created by Bonaparte’s commercial ixiliiy. His article on “Chris¬ 
tianity” in the E.dinburgh Encyclopaedia enhanced his reputation 
as an author. In 1815 he became minister of (he Tron (hurch, 
Gla.sgow', and his repute as a preacher siiread throughout the 
United Kingdom. A series of sermons on (he relation between 
discoveries of astronomy and the Christian revelation was pub¬ 
lished in Jan. 1817, and within a year nine editions and 20,000 
coj)ies were in circulation. When he visited London Wilberforce 
wrote, “all the world is wild about Dr. Chalmers." 

In Sept. i8ig he became minister of the church and parish 
of St. John where he was singularly succe.ssful in dealing with the 
prolilcm of poverty. W’hen he undertook the management of the 
pari.sh its ])Oor cost (he city £1,400 per annum, and in four years, 
the expenditure was reduced to £280 per annum. In 1823, after 
eight years of work at high pressure he was glad to accept the 
chair of moral philosophy at St. Andrews, the seventh academic 
offer made to him during the eight years spent in Glasgow. In 
Nov. 1828 he was transferred to the chair of theology in Edin¬ 
burgh. 

In 1826 he published a third volume of the Christian and Civic 
Economy of Large Towns, a continuation of work begun at St. 
John’s, Glasgow. In 1832 he published a Political Economy, and 
in 1833 appeared his Bridgwater treatise on The Adaptation of 
Extermil Nature to the Moral and Intellectual Constitution of 
Man. In 1834 he became leader of the evangelical .section of the 
Scottish Church in the general assembly. In 1841 the movement 
which ended in the Disruption was rapidly culminating, and Dr. 
Chalmers found himself at the head of the party which stood for 
the principle that “no minister shall be intruded into any parish 
contrary' to the will of the congregation.” Cases of conflict be¬ 
tween the Church and the civil pow'er arose in Auchterarder, 
Dunkeld and Marnoch; and when the courts made it clear that 
the Church, in their opinion, held its temporalities on condition of 
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rendering such obedience as the courts required, the Church ap- 
jx-aled to the Government for relief. In Jan. 1843 the Govcm- 
merif put a final and peremptory negative on the Church’s claim.s 
for s{>iritual independence. On May 18, 1843, 470 clergymen 
withdrew from the general assembly and constituted themselves 
the Free Church of Scotland, with Dr. Chalmers as moderator. 
He had prej)arcd a sustentation fund scheme for the support of 
the seceding ministers, and this was at once put into successful 
o|X'ration. He himself became principal of the newly founded 
I'ree Church college, Edinburgh. On May 30, 1847 immediately 
after his return from the House of Commons, where he had given 
evidence as to the refusal of sites for Free Churches, by Scottish 
landowners, he was found dead in bed. 

Dr. Chalmers’ writings are a valuable source for argument and 
illustration on the question of Establi.shmcnt. They run to 38 
volumes concerned with theology, devotional practice and social 
economy. The most imfX)rtant of them is his Institutes of The- 
oloRy written in his later years at the Free Church college. 

BiBUOORAPiiy.— VJ. Hanna Memoirs (I^dinburgh, 1849-52); Cor- 
re.spnndenrv (1853); and Lives by E. B. Ram.say (3rd ed. 1867); D. 
Fraser (18H1) , Mrs. Oliphant (1893) and W. G. Blaikie (1896). 

CHALONER, SIR THOMAS, the elder (1521-1565), Eng¬ 
lish di|jlomati.st and f)oet, the son of Roger Chaloner, a mercer of 
London, was educated at Oxford and Cambridge. In 1540 he 
went as secretary to Sir Flenry Knyvett, to the court of Charles 
V., whom he accompanied in his expedition to Algiers in 1541. In 
1547 (/haloner served in the expedition to Scotland, and was 
knighted after the battle of Pinckie, by the protector Somerset. 
He was a witness against Bishop Bonner, in 1540, and against 
Stephen Gardiner, Bishop of Winchester, in 1551. Sent as a com¬ 
missioner to Scotland three times (1551, 1552 and 1555-56), he 
was also emiiloyed both by Queen Mary and Elizabeth, as am¬ 
bassador to France, Belgium and Spain. He returned home in 
15O4, and died at Clerkenwell on Oct. 14, 1565. 

Clial()ner’.s most important works arc “Howe the Lordc Mowbray 
. . . wa.s . . . banysticd (tic Kcalrnc,” printed in the 1559 edition of 
William Baldwins Mirror jor Magistrates (rofir. in vol. ii., pt. i of 
J. Haslewood’s cd., 1815); De Rep. Anglorum instauranda libri decern, 
published by W. Mallim (1579, 3 pts.) ; and The praise of folie, Moriae 
encomium . , . by Erasmus . . . Englished by Sir Thomas Chaloner, 
Knight (iS49, ed. Janet E. Ashbec, 1901). 

CHALONS-SUR-MARNE, a town of north-eastern France, 
capital of the department of Marne, 107 m. E. of Paris on the 
main line of the Eastern railway to Nancy, and 25 m. S.E. of 
Reims. Pop. (1936) 35,530. The town proijer is bordered on the 
west by the lateral canal of the Marne and is traversed by branches 
of the canal and by small streams. 

Chalons-siir-Marnc occupies the site of the chief town of the 
Calalauni and, on the plain between it and Troyes, Attila was 
defeated by the Romans in 451. In the loth and following cen- 
tiirie.s it attained great prosperity under its bishops, who were 
ecclesiastical peers of France. In 1214 the militia of Ch&Ions 
served at (he battle of Bouvines; and in the 15th century the 
citizens twice repulsed the English from their walls. In the i6th 
century the. town sided with Henry IV., king of France, who in 
1589 transferred thither the parliament of Paris, which shortly 
afterwards burnt the bulls of Gregory XIV. and Clement VIII. 
The camp of ChUlons, about 16 m, N. of the town, was established 
in 1856 by Napoleon III. and is a training-centre for troops. 
Chalons was occupied by the Germans in August, 1914, and was 
retaken by Foch in September, 1914. The cathedral of St. 
Etienne (chietly 13th century) has a 17th century west facade. 
There,are stained-glass windows of the 13th century in the north 
transept. Notre-Dame, of the 12th and 13th centuries, is con¬ 
spicuous for its four Romanc.sque towers, two flanking the apse, - 
two flanking the principal fa(;ade. The churches of St. Alpin, St. 
Jean and St. Loup date from various periods between the nth 
and.17th centuries. The h6tel-de-ville (1771), the prefecture 
(1759-1764), the college, once a Jesuit establishment, and a train¬ 
ing college which occupies the Augustinian abbey of Toussaints 
(i6th and 17th centuries), are noteworthy civil buildings. The 
houses are generally ill-built, but some old mansions remain. The 
town is the seat of a bishop and a prefect, has tribunals of first 


instance and of commerce, a chamber of commerce, a board of 
trade-arbitrators, a museum and a library. The principal industry 
is brewing, which is carried on in the suburb of Marne, Galleries 
hewn in a limestone hill are used as store-houses for beer. The 
preparation of champagne, the manufacture of boots, brushes, 
wire-goods and wall-paper also occupy many hands. There is 
trade in cereals. (X.) 

Battle of Chalons.—^The battle of the Catalaunian Plains, 
“fierce, manifold, huge, stubborn, without its like in the history of 
times past” (Priscus), was fought between Attila and the Roman 
Aetius in 451 a.d. 

The Huns had crossed the Danube in the first quarter of the 
fifth century. Uldin, their leader was driven back by the soldiers 
of Byzantium; but by 424 the Byzantine court was paying the 
Huns a tribute of 35olb. of gold. Some ten years later Attila, 
nephew of a king who had brought the Huns to some rough unity 
of predatory purpose, became joint ruler with his brother. Attila, 
a typical Kalmuck in appearance, thereupon began a career of 
plunder. In another ten years he had forced the eastern empire 
to multiply sixfold the annual tribute. In six more years he had 
become lord of the lands north of the middle and lower Danube, 
and wasted the northern Balkan country. He forbade his Huns and 
Germans subject to him to take service in the imperial armies. 
The western Roman armies had long ceased to find their soldiers 
from within the frontiers; therefore Attila could cut off one of the 
main supplies of men. 

Aetius had been no enemy of the Huns, and had used them 
to make an end of the Burgundian kingdom about Worms (whence 
the Nibelungenlied). In 450 a good soldier, Marcian, liecame 
emperor of the East, and refused to pay the Hunnic tribute. A 
few months earlier a discontented Roman princess had given 
Attila a pretext for turning to that quarter of the world which 
he had not yet plundered. Justa Gratia Honoria, sister of the 
emperor Valentinian III. had plotted with a lover to take the 
throne. The plot was discovered; Honoria was married to a 
respectable and harmless senator. Flonoria boldly sent to Attila 
for help, with her ring to show from what quarter the message 
came. Attila took the ring to mean that Honoria would be his 
wife. The time was good for using this claim; Gaiseric, king of 
the Vandals, fearing an attack from the Visigoths in southwest 
Gaul, had asked for Attila’s alliance. 

In 451 Attila led into Gaul a host of Huns, Alans and tributary 
Germans. Two parties were disputing the kingship of the Franks 
on the Rhine; one group joined the Huns, and thereby decided 
Attila’s route. On April 7 this host plundered Metz, and thence 
moved slow^ly towards Orleans. Aetius had not cros.sed the Alps 
in time to hold the Rhine; nor could he do much without Visi- 
gothic help. The fall of Orleans would leave the way open across 
the Loire to the Visigothic lands; therefore the Visigoths listened 
to Aetius’ messengers. An army of Romans (that is, of Romanized 
Germans) and Vi.sigoths marched to save Orleans. Legends of 
the prowess of a Christian bishop (the legend of St. Genevieve 
is of the same time) have clouded over the history of the attack 
upon Orleans. But the town was on the point of falling when 
Aetius and Theodoric, the Visigothic king, forced the Huns to 
retire. 

Attila took the road northwards to Troyes and collected his 
forces on the plains well fitted for his cavalry. Chalons has been 
named as the chosen battlefield; but the campi Catalaunici in¬ 
clude most of Champagne. The best chroniclers speak of a cer¬ 
tain “Mauriac place.” There was a Moirey west of Troyes, and 
there is a Mery-sur-Seine where bones, weapons and gold orna¬ 
ments have been found. Here, about sixteen miles north-west of 
Troyes, some scholars think must be the “Mauriac place” and the 
tomb of Theodoric. On the night before the battle those Franks 
who favoured Aetius broke through to him after a slaughter of 
15,000 men. Before the day began Attila took the voice of his 
augurs; the Huns would be beaten (a likely prophecy about a 
retreating tribal host), but the enemy leader would fall. Attila 
could get another army; the empire had not another Aetius, 
nor would anyone else be likely to keep together the Visigoths 
and Romans. By delaying until 3 p.m. Attila planned to secure 
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his retreat in the darkness. The chroniclers say that on one side 
the field sloped towards a slight hill; for this hill the armies 
fought. In the place of honour on the Roman right were the 
Visigoths; on the left Aetius, and with him as a hostage, Thoris- 
mund son of Theodoric; in the centre, enclosed by more trusted 
troops were the Alan auxiliaries of the Romans. Aetius hoped 
that the Huns might try to drive in this centre, for Attila kept in 
the midst of his Huns, and set the Ostrogoths and Gepidae on 
the left, and on his right the lesser German allies. Here was the 
decision. Aetius seized the hill; his Alans were forced back, but 
now he could take the Huns on one flank, while on the other the 
Visigoths attacked. Thus the victory in this last great battle of 
western Roman power was won by the tactics which Hannibal 
had used at Cannae. 

The Huns expected another attack, since in the immense 
slaughter Theodoric had been killed but Aetius was alive. Attila, 
within his ring of wagons, prepared for death; but Aetius feared 
a camp of desperate men whose strength was in their archery. 
Nor was he willing to secure in Gaul a Visigothic predominance 
against which the Huns might yet be his allies. He persuaded 
Thorismund to hasten to Toulouse, lest his brothers should take 
his inheritance. Attila escaped to ravage Italy in 452, and to die, 
or be murdered in a drunken sleep in 453. Was this battle of the 
“Mauriac place," one of the world’s d(‘cisive battles? The Huns 
showed nothing of the fruitfulness of the Germanic peoples who 
came within the Empire, and their power could scarcely have 
survived for long the death of a king who was as rare as a 
Saladin among the Kurds. A son of Attila and Honoria might 
have been another Aetius, if Attila’s other sons had not put him 
to death; but the coming of the Huns was only an episode before 
the greater confusion of the dark ages, before the victory of 
Charles Martel, and the splendour and dominion of Charlemagne. 

(E. L. W.) 

CHALON-SUR-SAONE, an industrial town of east-central 
France, capital of an arrondissement in the department of Saone- 
et-Loire, 81 mi. N. of Lyons by the P.L.M. railway. Pop. (1936 ) 
29,445. It is a well-built town, with fine quays, situated on the 
right bank of the Saone at its junction with the Canal du Centre. 
A T5th century bridge with i8th century obelisks, leads to the 
suburb of St, Laurent on an island in the river. Chalon-sur-Saone 
is identified with the ancient Cabillonum, an important town of 
the Aedui. It was chosen in the 6th century by Gontram, king 
of Burgundy, as his capital. The bishopric, founded in the 4th 
century, was suppressed at the Revolution. In feudal times 
Chalon was the capital of a countship. In 1237 it was given in 
exchange for other fiefs in the Jura by Jean le Sage, whose 
descendants nevertheless retained the title. Hugh IV, duke of 
Burgundy, the other party 1 (j the exchange, gave the citizens a 
communal charter in 1256. I'he town resisted a division of the 
Austrian army in 1814. 

The church of St. V’^Incent, once the cathedral, dates mainly 
from the 12th to the 15th centuries, and has a choir in the 13th 
century Burgundian style. The old bishop’s palace dates from 
the 15th century. The church of St. Pierre, with two lofty 
steeples, is late I7lh century. Chalon preserves remains of its 
ancient ramparts and a number of old houses. It is the seat of 
a sub-prefect and a court of assizes, and has tribunals of first 
instance and commerce and a chamber of commerce. Chalon 
ranks next to Le Creusot among the manufacturing towns of Bur¬ 
gundy, lt.s position at the junction of the Cana! du Centre and 
the Saone, and as a railway centre for Lyons, Paris, Dole, Lons- 
le-Saunicr and Roanne, brings it a large transit trade. The found¬ 
ing and working of copper and iron are its main industries; the 
large engineering works of Petite-Creu.sot, a branch of those of 
Le Creusot, construct bridges, tug-boats etc., and there are chem¬ 
ical works, straw-hat factories, oil-works and tile-works. It is a 
busy corn-market and trades widely in wine, grain and timber. 

CHALUKYA, the name of an Indian dynasty which ruled in 
the Deccan from a.d. 550 to 750, and again from 973 to 1190. 
The Chalukyas claimed to be Rajputs from the north. The 
dynasty was founded by a chief named Pulakesin I, who mastered 
the town of Vatapi (now Badami, in the Bijapur district; about 
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550. His sons extended their principality east and west; but 
the founder of the Chalukya greatness was his grandson Pulnkesin 
II., who succeeded in 608 and (609), established as his viceroy 
in Vengi his brother Kubja Vishnuvardhana, who in 615 declared 
his independence and established the dynasty of Eastern Chaluk¬ 
yas, which lasted till 1070. In 620 Pulakesin defeated Har.sha 
(g.v.), the powerful overlord of northern India, and e.stablished 
the Nerbudda as the boundary between the South and North. 
He also defeated in turn the Chola, Pandya and Kerala kings, and 
by 630 was beyond dispute the most powerful sovereign in the 
Deccan. In 655 the Chalukya power was restored by Pulakesin's 
son Vikramaditya I.; but the struggle wnth the Pallavas continued 
until, in 740, Vikramaditya II. destroyed the Pallava capital. 
In 750 Vikramaditya’.s son, Kirtivarman Chalukya, w-as over¬ 
thrown by the Rashtrakutas. 

In 973, Taila or Tailapa II. (d. 995), a scion of the royal 
Chalukya race, succeeded in overthrowing the Rashtrakuta king 
Kakka II. He was the founder of the dynasty known as the 
Chalukyas of Kalyani. About a.d. 1000 a formidable invasion 
by the Chola king Rajaraja the Great was defeated, and in 1053 
Somesvara 1 ., or Ahamavalla (d. 1068), the founder of Kalyani, 
defeated and slew the Chola Rajadhiraja. The reign of Vikra¬ 
maditya VI., or Vikramanka, which lasted from 1076 to 1126, 
formed another period of Chalukya greatness. In 1156 the com¬ 
mander-in-chief Bijjala (or Vijjana) Kalachurya revolted, and 
he and his sons held the kingdom till 1183. In thi.s year Somes- 
vara IV. Chalukya recovered part of his patrimony, only to suc¬ 
cumb, about 1190, to the Yadavas of Devagiri and the Hoysalas 
of Dorasamudra. Henceforth the Chalukya rajas ranked only as 
petty chiefs. 

See J. F. Fleet, Dynasties of Ihe Kanarrse. Disiricis; Prof. R. G. 
Bhandarkcr, “Early History of the Deccan," in the Bombay Gazetteer 
(J896), vol. i. part ii.; Vincent A, Smith, Early Hist, of India (revised 
J. M. Edwardes, 1924). 

CHALUMEAU is a word ha\dng several different musical 
meanings (from Lat. calamus, a reed). Thus it is the name of an 
ob.solcte wind instrument, with a single beating reed, of the 
clarinet type; and also of a later instrument, w-ith a. double reed, 
w'hich developed into the oboe. It is used also for the deepest 
notes of the clarinet and further, in its German form of Schalmey 
or Schalmei, for the chanter of the bag-pipe and for an old kind 
of organ stop of chalumeau-liko quality. 

CHALYBAUS, HEINRICH MORITZ (1706-1862), Ger¬ 
man philosopher, was born at Pfaffroda in Saxony. He lectured 
at Dresden on the history of German philosophy, and in 1839 
became professor in Kiel university. His first published work 
His'torische Entwickelung der spekulativcn Philosophic von Kant 
bis Hegel (1837, Eng. tr. 1854), still ranks among the best expo¬ 
sitions of T9th century German thought. His chief works are 
Entwnrf cines Systems der Wissenschaftslehrc (Kiel, 1S46) and 
System der spekulativcn Ethik (1850 ). 

See t)bcrwcg, Grundriss der Gesch. der Philosophic, Bd, iv. (192^- 

CHALYBITE: sec SiDERITE. 

CHAM, a Muslim tribe of Indo-China, rather dark skinned 
with Oceanic affinities {sec Asia;, practising rircumcision but 
with strong traces of Hinduism, phallic worship and animism 
surviving in their beliefs and customs. Thus they believe in a 
plurality of souls, eighteen of which arc mortal, attached to e.ich 
individual, and associate the departure of the soul at death with 
the flight of a bird. They bury their dead close to their best 
rice fields, and have a series of ceremonies depending on the 
oiicrations of the agricultural year; the reai)ing of the rice crop 
must be initiated by a woman. In the family the inatrilineal 
system is still followed. Children are given opprobrious name.s, 
probably to obviate the malice of the spirits. Sj^eech is tabu when 
collecting the valuable "eagle wood" (aquilaria agallocha), and 
invulnerability is procured by anointing the body with human 
bile. The Cham are fond of regattas and boat races, and play 
chess using canoes instead of bishops. The language of the tribe 
is connected with Cambodian and with Oceanic tongues and, like 
the dolichocephaly of its speakers, and their customs, suggests 
an Indonesian basis for the tribe. 
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Sec Baudcsson, Indo-China and its Primitive People (1919); Leuba, 
Les Chams et leur Art (1923), 

CHAMBA, an Indian State in the Punjab, amid the Hima¬ 
layas, on the south border of Kashmir. Area, 3,127 sq.mi. Pop. 
O941), 168,908. Revenue, £60,000. The sanatorium of Dalhou- 
.sic, though within the state, i.s attached to the district of Gur- 
daspur. Chamba is entirely mountainous; in the cast, north and 
centre are snowy ranges. The thief rivers are the Chandra and 
Ravi. ^The principal crops arc rice, maize and millet. Mineral 
ores are known but unworked. Trade is chiefly in forest produce. 
The capital of the state is Chamba (pop. [1941] 6,597) pictur¬ 
esquely situated above the Ravi gorge. Founded in the 6th cen¬ 
tury, sometimes nominally subject to Kashmir and afterwards 
tributary to the Mogul empire, it was always practically autono¬ 
mous. Its chronicles are preserved in inscriptions, mostly en¬ 
graved on copper. 

It first came under British influence in 1846, when it was de¬ 
clared independent of Kashmir. 

CHAMBER, THE KING’S, the camera rc^is, was, in the 
later middle ages, an important financial ofiice. In origin it was 
the king’s bedroom, with cupboards and chests for clothes and 
valuables. The .servants in charge of this room, the king’s cham¬ 
berlains as they were called (see Chamrkrlain), were in such 
close touch W’ith the king that they were often consulted and 
employed by him on matters not strictly within their province. 
Thus, the king’s chamber was, from the beginning, something more 
than mere sleeping-cjuarters. It was an oflice where the king at¬ 
tended to private and public business alike, the greater part of 
which related to finance, and a storehouse for jewels, money and 
archives. From it, the first department to grow up within the 
royal household (q.v.), there sprang many mediaeval and mod¬ 
ern ministries of State. Not only in England but throughout 
western Europe kings and magnates had their chamber, the cham- 
bre dcs comptes of the kings of France and the camera apostolica 
of the Popes being cases in point. 

In England the reconstruction following on the Norman Con¬ 
quest provided the monarchy W'ilh a regular income from taxation, 
the collection and administration of which threw upon the cham¬ 
ber so much extra work that it became concerned primarily with 
finance. A hierarchy of clerical and lay oflicials came into being 
to assist the original staff. But, whereas in Europe generally, for 
example in the papacy and in France, the camera curiae, the 
chamber of the court, was the sole trca.sury of the State, in Eng¬ 
land by the 12th century, the king’s chamber had developed a 
branch to deal with the finance.^ of the kingdom as opposed to 
the more personal finances of the king. This was the exchequer 
((/.n.), the first department of the hou.sehold to become a public 
office. It soon suijerseded the chamber, which then found itself 
once more a simple domestic and court office, although certain 
moneys continued to be paid to it rather than to the exchequer. 
The activities of the chamber were curtailed still further in the 
13th century by the growth of a second off-shoot, the king’s 
wardrobe (sec Wardrobes), by which it was ultimately replaced 
as the chief financial and administrative office of the household. 
Yet the chamber persisted, rc.sponsible to the king alone and 
overlapping the jurisdiction of both exchequer and wardrobe. 
Though its former power had been whittled down to authority 
over only the intimate financial needs of the king, there were 
several attempts to give it a foremost po.sition in administration. 
Some of them, especially those of Edward II., Edward III. and 
Henry VII., achieved considerable success. 

Faced by a hostile baronage which sometimes dominated the 
chief public offices and interfered in the government of the royal 
household, Edward II. turned to the chamber to secure inde¬ 
pendence of aristocracy, parliament and exchequer. To finance it 
adequately he allotted to it the management and income of certain 
lands which fell into his hands. The forfeited estates of the Tem¬ 
plars (q.v.) were the first large block of lands to be brought under 
the authority of the chamber (1309). In 1322 the confiscation 
of the possessions of certain rebellious magnates, known as the 
“contrariants,” put into Edward’s power many more lands, which 
were soon reserved to the chamber, although only for a few 


months. The chamber staff was increased to discharge the duties 
involved in the care of an estate, and the secret seal fostered by 
Edward II. in opposition to the privy seal (see Seals: Small). 
which the barons strove to control, was entrusted to it. In the 
schemes of the younger Hugh Despenser, made king’s chamberlain 
in 1322, the chamber played a leading part, but its progress was 
checked by Edward II.’s deposition, and its lands transferred to 
the exchequer. 

In 1332 Edward III. revived the chamber on the lines indicated 
by Desjxjnser, and gradually placed a large number of lands at 
its disposal. A special seal, the griffin (see Seals: Small), was 
set up for their service and the regular staff was again augmented. 
Edward III.’s need, however, differed from that of his father. 
Instead of an alienated baronage to contend with, Edward III. 
had a foreign enemy, France, against whom all parties were united. 
Consequently he had less inducement to cultivate the chamber for 
purely prerogative purposes. His chamber seems to have met little 
unfriendly criticism, and, in the first phase of the Hundred Years’ 
War, had a fair opportunity of proving its worth. During the 
early campaigns, its chief officers took a conspicuous share in 
administration at home as well as with the armies abroad. But the 
estate upon which it largely relied disappointed expectations, 
most of the proceeds being swallowed up by the costs of its 
administration. Without considerable funds the chamber was 
crippled. In 1355-56, therefore, the estate was given up, and for 
it an annual sum of 10,000 marks (£6,666. I3S.4(1.) payable by 
the exchequer, was substituted. This, the cerium (fixed amount), 
was supplemented, as before the estate revenue had been, by 
casual receipts from the exchequer and elsewhere. Although the 
chamber was still answerable only to the king, its utility as an 
instrument of prerogative was diminished by this close dependence 
upon the exchequer. A further limitation was its total lack of 
skilfully devised, well-tried machinery to enforce its authority, 
for the griflm seal and the organization set up to administer the 
lands disappeared along with the estate. If, for the re.st of Ed¬ 
ward III.’s reign, the chamber occupied a recognized, amply en¬ 
dowed place in the administration, it was definitely subordinated 
to the exchequer. It was the royal privy purse, and a means 
whereby the king’s will could be communicated to other depart¬ 
ments, but little more. 

On the accession of Richard H., a child with few personal ex¬ 
penses, the king’s chamber suffered a natural relapse. When, in 
13S0, it was restored to something of its old dignity, the policy 
of 1355-56 was adopted, and a yearly allowance was granted to it, 
first from the customs, then, two years later, from the exchequer. 
On this cerium, at most not more than two-thirds of that en¬ 
joyed under Edward III., the chamber was mainly dependent to 
the end of the 14th century, though in some years large casual 
payments W'cre received. Such an office was valueless to a des¬ 
potically minded king, and Richard II. seems never to have 
thought of making it a chief instrument of his prerogative. Yet 
chamber officials figured prominently among his confidants, and 
it was in his reign that the oflice of king’s secretary (.vce Secre¬ 
tary OF State) assumed definite shape, the final result being the 
withdrawal from the chamber of the secretary and his seal, the 
signet (see Seals: Small), the successor to the secret seal. 

Of chamber history in the greater part of the 15th century 
little is known, but the office lived on. Then, in the restoration 
of financial stability after the Wars of the Roses (q.v.), Henry 
Vn. advanced it to a position of supreme importance. Although 
he began to put the exchequer into working order, he wanted 
.some less rigid, less elaborate machinery to supply him at once 
with the steady income necessary to strengthen Government and 
throne. Like Edward II. and Edward III. he had recourse to 
the chamber as the most suitable instrument and one that was, be¬ 
sides, entirely in his control. Forfeited estates and Crown lands 
were once again reserved to it, and other moneys were paid to it 
instead of to the exchequer. A new staff grew up, and to the daily 
labours of the regenerated office the king gave constant oversight. 
Unlike the Edwards, Henry was able to make the chamber ef¬ 
fective, for, although he too diverted to the chamber revenues 
ordinarily paid and accounted for to the exchequer, and imposed 
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upon it functions technically belonging to the exchequer, the ex¬ 
chequer’s extreme weakness, due to civil war, prevented remon¬ 
strance from that quarter. 

Soon after the death of Henry VII., however, the exchequer, 
grown stronger, tried to insist that issues formerly paid to it, 
and accounts customarily rendered to it for audit, should still 
follow those rules, and not go to the chamber. In reply to this 
claim Henr) VIII. induced parliament to recognize his father's 
system. Thus the chamber, already possessing wider influence 
than in the 14th century, seemed well on the way to recapturing 
its original position in the State. But Henry VIII., hard-working 
as he was, attended less to the routine of government than Henry 
VTI., and the exchequer slowly deprived the chamber of all its 
newly given power. When the exchequer had recovered from the 
etfects of the Wars of the Roses, not even Henry VIII. himself 
could maintain for the chamber the supremacy won under the 
guidance of Henry VH. Vet it was not until Mary's reign that 
the exchequer regained its traditional status, and then it was an 
exchequer changed at heart. From the end of the 13th century 
thc“ chamber’s rise and fall was chiefly determined by'the weak¬ 
ness or strength of the exchequer. By taking over the best the 
chamber had to offer, the exchc(]uer rendered it harmless for all 
lime. There was no subsequent attempt to revive the work of 
that department, and onl>' a memory of past glory is i)reserved in 
the ofl'ice of the modern lord chamberlain (q.v.). 

Hjin.iockAi’iiv.—T. F. Tout, The Place of the Reii^a of pAhvard II. 
in fjtftlish History (191.1., bihl.) ; A. P. Newton, ‘'The King's Chamber, 
under the Early Tudors,” Etif^li.sh Historical Revie-io, wxii (1917) ; 
T. F. Tout, Chapters in the Administrative History of Mediaeval Eng¬ 
land (vols.i-vi, 1920-3,0. (l>. M- ID 

CHAMBERLAIN, ARTHUR NEVILLE (1860-1040), 

British politician, was liorn March 18. iSbcj. the son of Joseph 
Chamberlain by his second wife. Educated at Rugby and Masern 
college, Birmingham, he was successful in businc'ss in Birmingham 
and was lord major in 1915-16. 

After serving on the central lioard of control of the liquor 
traffic and as director of national service during World War I., he 
became M.P. for the Ladywood division of Birmingham in ic)i8, 
was postmaster general from Oct. 1922 to March 0)23, and then 
minister of health. 

In Aug. 1923 he was made chancellor of the exchequer, but the 
government fell before he could present a budget. Again health 
minister in 1924, he carried out useful pension, housing and ynire- 
food reforms. In 1931 he again became chancellor of the 
excheejuer, retaining office until he succeeded Baldwin as prime 
minister in May 1937. 

During his premiership, Chamberlain had to face a profound 
crisis in Europe, and to meet the growing might of nazi Germany. 
His aim was to ward off the danger of war by acquiescing in what 
he considered to be reasonable German demands, and this polity 
of appeasement reached its climax in the Munich agreement of 
Sept. 30, 1938, and the joint Anglo-German declaration of inten¬ 
tion not to war on each other. 

Chamberlain held that “peace in our time'’ was a.ssured by this 
agreement, and as such augury it was hailed by his country. But 
Hitler's abrogation of the Munich agreement six months later with 
the complete absorption of Czechoslovakia proved the.se hojjcs 
to be illusory. Chamberlain then declared that Britain w'ould op¬ 
pose further nazi aggression by force and gave a guarantee of 
assistance to Poland (March 31, 1939). It was never clear how 
this guarantee could be made effective, however, for during the 
summer of 1939 the government failed to come to an agreement 
with Ru.ssia, the only power which could materially have helped 
Poland. After the Russo-German agreement of Aug. 1939, the 
German attack on Poland forced Chamberlain to declare war on 
Germany on Sept. 3, 1939. 

Though essentially a peacetime leader, Chamberlain remained 
prime minister during the period of the “phoney” war, but the 
military debacle in Norway and the German attack on the Low 
Countries and France forced him to resign on May 10, 1940, in 
favour of Winston Churchill (q.v.). He was appointed lord presi¬ 
dent of the council and remained in the cabinet until Oct. 3, when 
he resigned this office and the leadership of the Conservative 


party because of ill-health. On Nov. 0, 1940, he died, a di.s- 
illu.sioned man who had seen destroyed all his hopes of maintain¬ 
ing peace in Europe. (C. M. Cl.1 

CHAMBERLAIN, SIR (JOSEPH) AUSTEN (1863- 

1937). the eldest son of Joseph Chamberlain (q.vA and of his first 
wife, Harriet Kenrick, w'as born at Birmingham on (Jet. 16, 1863. 
He was educated at Rugby and Trinity College, Cambridge, and 
afterwards studied in Paris and Berlin. During the early stages of 
the Home Rule controversy he acted as his father's private secre¬ 
tary, and in 1892 was returned unopposed as M.P. for East Wor¬ 
cestershire. This scat he held until 1914, when, on his father's 
death, he succeeded him as a member for West Birmingham. “I 
was born in Birmingham,” he said when he was given the freedom 
of that city in 1926. “I was bred in Birmingham; Birmingham is 
in my blood and in my bones, and wherever I go and whatever 1 
am, i shall remain a Birmingham man.” 

His maiden six'ceh drew from Gladstone the famous compli¬ 
ment. uttered in his father's presence, that it was one which must 
have been “dear and refreshing to a father's heart.” After a 
short apprenticeship as a private member, he was a civil lord of 
the Admiralty (1895-1900), financial secretary to the 'I'reasury 
(1900-2) and postmaster-general (1902). This rapid promotion 
was not due merely to the towering influence of his father, dur¬ 
ing the days of his great colonial secretaryship. Though the son’s 
powers were of a solid rather than of a showy order, his adminis¬ 
trative ability and his cogency in debate steadily developed with 
opportunity. His command of clear statement was exceptional; 
and he could be unexpectedly fonnidable in defence, In 1903 he 
was promoted to the chancellorship of the Exchequer. He ardently 
e.spoused his father’s fiscal policy of tariff reform, nor did he 
slacken in its advocacy when Joseph Chamberlain left the Bal¬ 
four administration in order to prosecute, with less embarrass¬ 
ment to the prime minister, his unofficial campaign. Unfriendly 
critics suggested at the time that the son's promotion to the second 
post in the Government was made in the hoix' of continuing his 
father’s activities within reasonable bounds and preventing the 
threatened rupture in the i)arty. This is not an adequate view, 
The father outside the Cabinet, like the son inside it, wished not 
to rupture their party but to convert it as a wfiole to the new doc¬ 
trine of closer Imperial economic union and tariff-defence at home 
again.st foreign protection. Austen Chamberlain remained at the 
exchequer till the Unionist debacle at the polls in 1906 and there 
acquired the reputation of being a departmentalist of the best 
'Victorian tyjK.*—safe, cautious, hard-working, and signally loyal 
to his associates. This loyalty was unflinching and more than once 
self-sacrificial. 

During the long Liberal domination from 1906 to the World 
War Austen Chamberlain consolidated his position as a Unionist 
leader and gained the high esteem of all parties. He suffered, 
however, a great disappointment when Balfour, faceil by the dis¬ 
content and revolt of the rank and file, resigned his leadership of 
the Unionist party in 1911. Austen Chamberlain's claims to the 
succession were well supported. But a slightly stronger section 
favoured the claims of Walter Long, and as neither would yield to 
the other, both honourably agreed to the election of Bonar Law. 

When the first Coalition Government was formed, in 1915, 
Austen Chamberlain entered A.squith'.s Cabinet as secretary of 
state for India, and held this post until 1917, when he resigned in 
consecjucnce of the Government’s decision to submit to a judicial 
investigation the charges and criticisms embodied in the report of 
the Mesopotamia commission. In his view the public interest and 
his personal honour alike required his resignation, though not one 
of the charges referred to him. The official responsibilities for 
the “horrible break-down” of the hospital arrangements during 
the first advance on Baghdad were incurred without his personal 
knowledge. His insistence on resignation was over-scrupulous, 
but showed that his views of what principle and loyalty demand 
were stricter than the normal. He did not long remain out of 
office. In April 1918 he became a member of the War Cabinet and 
after the Armistice returned to the chancellorship of the Exchequer 
in succession to Bonar Law. His guiding principle during the 
next two years was to strengthen British credit and pay off debt, 
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and to that end he called upon the taxpayer to make un¬ 
precedentedly heavy sacrilices, especially in respect of income tax, 
super-tax and excess profits duty. At the Treasury in a very Brit¬ 
ish way he preserved an iron tradition of fiscal integrity. 

In 1921 Bonar Law’s failing health caused his withdrawal from 
active politics. Austen Chamberlain stepped into the vacant 
leadership of the House of Commons amid general acclamation. 
The post carried with it the virtual promise of the leadership of 
the Conservative party, ten years after the frustration of that 
chance in 1911. But the restraints and compromises of coalition 
had already begun to be irksome to many Conservatives, who 
distrusted the direction in which the Liberal prime minister of 
the Coalition was leading them. Austen Chamberlain, as lord privy 
seal and leader of the House, found that his staunch loyalty to 
his chief was bringing him into disfavour with many of the Con¬ 
servative rank and file. The complaint was that he did not stand 
ui> to Lloyd George with sufficient firmness and that he sacri¬ 
ficed too many (.Conservative principles. This feeling was sharply 
intensified when Austen Chamberlain took a leading part at the 
end of 1921 in the startling settlement with Sinn Fein and the 
establishment of the Irish Free State. He pleaded boldly and elo¬ 
quently for this “act of faith.” He had been, indeed, the first to 
suggest to the i>nme minister that a choice had to be made be¬ 
tween negotiations with the rebels and a thorough reconque.st of 
Ireland. 

Most of the Conservative party accepted the treaty with re¬ 
luctance and with forebodings. Party confidence in Austen Cham¬ 
berlain was further weakened by his steady refusal to listen to 
suggestions that fidelity to C^inservative principles required him 
to lead his parly out of Coalition bondage into party independence 
and freedom. His view, shared by his jirincipal Conservative col¬ 
leagues in the Lloyd George administration, was that Coalition was 
still necessary to deal with the difficult problems of the post-War 
period and not less to obviate the dangers of a socialist govern¬ 
ment, which, without co-oi)eration between the two older parties, 
could not in their view long be averted. When, therefore, the dis¬ 
contented Conservative Diehards carried their revolt to success, 
and at the Carlton Club meeting on Oct. 19, 1922, offered the 
leaclershii) to Bonar Law—who accepted it—Austen Chamberlain 
once more saw the ruin of his highest chances in politics. He and 
those of his colleagues who shared his views and quitted office with 
Lloyd George, naturally had no place in Bonar Law’s Cabinet. 
He remained a private member during Baldwin’s first administra¬ 
tion and during the short period of the succeeding Labour Gov¬ 
ernment. Jhe dissensions in the Conservative party were gradu- 
ali}^ healed. When Baldwin funned his second administration, at 
the end of 1924, the post of foreign secretary was accepted by 
.\usten Chamberlain, Then began a new stage of his career. Thir¬ 
teen days after he entered on his dutie.s at the Foreign Office (t.e., 
on Nov. 20, 1924) Sir Lee Slack, governor general of the Sudan 
and Sirdar of the Egyptian anny, was murdered in Cairo. The re¬ 
sultant situation was handled by Austen Chamberlain with a 
IjroiiiiHness and firmness that prevented further trouble, and at 
once established his own prestige as foreign secretary'. Without 
ilelay he applied himself, at the beginning of 1925, to the remark¬ 
able diifiomacy which produced the Locarno treaties. That diplo¬ 
macy was pursued throughout the year, and it was mainly due to 
his moral earnestness and determination (for the sceptics 
abounded) that the treaties wore initialled at Locarno on Oct. 16, 
1925, Austen Chamberlain’.s birthday. For the nature of those 
treaties sec Locarno, Bac’T of. For (he part he had played in this 
big step towards post-War reconciliation in Europe, Chamber- 
lain,reieived the Garter on No\^ 30, 1925 and (he Nobel prize for 
peace in the same year (jointly with Charle.s G. Dawes). He in- 
crea.sed the geru'ral pacific tendency in Europe by making the 
League of Nations a first consideration of his policy, himself at¬ 
tending all the meetings of the Council and Assembly. Germany’s 
entrv' into the League in September 1926 was an event for W'hich 
he ix'rsonally was entitled to much credit. In 1927 his policy in 
the Chinese crisis was both conciliatory and strong. A military 
force was sent out to safeguard against possible attack and an¬ 
archy the great commercial community of Shanghai, but Great 


Britain also was the first in the field with proposals for large and 
increasing concessions to Chinese nationalism. 

In May 1927 he reluctantly broke off relations with Russia 
after the Arcos raid, when it became clear that Bolshevism was 
violating normal diplomatic rules both in China and Britain. In the 
summer he initiated discussions with Sarwat Pasha for an Anglo- 
Egyptian treaty of alliance. A nine months* effort was thwarted early 
in 1928 by Cairo’s repudiation of Sarwat and the emergence of Nahas 
Pasha as his successor. The failure of the three-Power naval confer¬ 
ence at Geneva in July was not directly his responsibility. During the 
winter of 1927-28 and up to the summer of 1928 his general policy was 
concerned with a consideration of Kellogg’s proposal for a Peace Pact, 
which he supported with some reserves as to interpretation, though 
wholly endorsing its principle. The Pact was duly signed in August. 
In the autumn of 1928 illness forced him to take a long sea voyage 
through the Panama Canal to California and thence through Canada 
homewards. His health had been rapidly restored, but in his absence 
the Foreign Office was widely attacked for its effort—wrapped in need¬ 
less mystery—to concert w’ith France joint suggestions to America on 
the subject of naval limitation. Public criticism made an end of this 
method, for which the Admiralty and the Cabinet generally were 
mainly responsible. Sir Austen died Mar. 16, 1937. 

Bibliography. —George Glasgow, From Dawes to Locarno (1925); 
A. J. Toynbee, C. A. Macartney and others, Survey of International 
Affairs (1926); Sir A. Chamberlain, Peace in Our Time: addresses on 
Europe and the Empire (1928). 

CHAMBERLAIN, CHARLES JOSEPH (1863-1943), 

U.S. plant morphologist and cytologist, was born near Sullivan, 
Ohio on Feb. 23, 1863 and educated at Oberlin college, graduating 
in 1888. Mo.st of his life he was connected with the University of Chi¬ 
cago, from which he obtained the degree of Ph.D. in 1897 and Sci.D. 
in 1923. He became instructor in igoi, spent one year in Bonn, Ger¬ 
many where he worked in the laboratory of Prof. Eduard Strasburger, 
and after his return, was appointed assistant professor in 1907, associate 
professor in 1911 and was professor of plant morphology and cytology 
from 1915 until his retirement in 1931. He was fundamental in organ¬ 
izing botanical laboratories and was in charge of them from the begin¬ 
ning. His interest in morphology and life, history of cycads caused him 
to make many exploring trips which resulted in the a.sscmbling of tlic 
most cxtcn.sive and complete collection of living cycads in the green¬ 
houses of the university. He visited Mexico in 1904, 1906, 1908 and 
1910 and made a long journey in 1911-12 to New Zealand and Aus¬ 
tralia, returning through South Africa. In 1914 and 1922 he collected 
in Cuba. He died on Feb. 5, 1943. 

His publications include Morphology of Spermatnphytes (1901); 
Morphology of Angiosperms (1903) ana Morphology of Gyntnosperms 
(1910, cd. 2, 1917) all in collaboration with J. M. Coulter; among his 
other works are Methods in Plant Histology (1901, ed. S, 1932) and 
Gymnosperms, Structure and Evolution (1935). 

See Bot. Gaz., vol, civ (1943) and Chronica Botanica, vol. vii (1943). 

CHAMBERLAIN, JOSEPH (1836-1914), British states¬ 
man, third son of Joseph Chamberlain, master of the Cordwainers’ 
Company, was born at Camberwell Grove, London, on July 8, 
1836. His father carried on the family business of boot and shoe 
manufacture, and was a Unitarian in religion and a Liberal in 
politics. Young Joseph Chamberlain was educated at Canonbury 
(1845-50), and at University college school, London (1850- 
52). AHer two years in his father’s office in London, he was sent 
to Birmingham to represent his father’s interest in the firm of 
Ncttlefold, screw manufacturers. Nettlefold and Chamberlain em¬ 
ployed new inventions and new methods of attracting customers. 
After years of success Chamberlain himself, with daring but 
lure ability amalgamated rival firms so as to reduce competition. 
In 1874 fie was able to retire with an ample fortune. Taking a 
more and more important part in the municipal and political life 
of Birmingham, in 1868 when the Birmingham Liberal Association 
was reorganized, he became one of its leading members. In 1869 
he was elected chairman of the executive council of the new 
National Education League. He took an active jxirt in education, 
started classes for his workmen, and himself taught history, 
French and arithmetic in a Unitarian Sunday school. In 1869 he 
was elected a member of the town council. He married in 1868 
his first wife’s cousin, Florence Kendrick (d. 1875). 

In 1870 he was elected a member of the first school board for 
Birmingham; and for the next six years, and especially after 
1873, when he became leader of a majority and chairman, he 
actively championed the Nonconformist opposition to denomina- 
tionalism. He was then regarded as a republican—the term signi¬ 
fying rather that he held advanced Radical opinions, which were 
construed by average men in the light of the current political 
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developments in France, than that he really favoured republican 
institutions for Britain. His programme was “free Church, free 
land, free schools, free labour.” At the general election of 1874 
he stood as a parliamentary candidate for Sheflield, but without 
success. Between 1869 and 1873 he worked in the Birmingham 
town council for the realization of the projects of municipal 
reform preached by Dawson, Dr. Dale and Bunce (of the “Birm¬ 
ingham Post”). In 1873 his party obtained a majority, and he 
was elected mayor, an office he retained by re-election until June 
1876. As mayor he had to receive the prince and princess of 
Wales on their visit in June 1874, an occasion which excited some 
curiosity becau.se of his reputation as a republican; but the be¬ 
haviour of the Radical mayor satisfied the requirements alike of 
The Times and of Punch. 

Birmingham.—The jxiriod of his mayoralty was important 
for Birmingham itself, and the stupendous energy which Cham¬ 
berlain brought to bear on evil conditions in Birmingham had 
repercussions in every municipality in the country. The confer¬ 
ence of local sanitary authorities summoned by him in 1874 and 
held in Jan. 1875 was the beginning of the modern movement for 
better and healthier organization of town life. In Birmingham he 
carried through the municipalization of the supply of gas and 
water, and the improvement scheme by which slums were cleared 
away and 40 acres laid out in new streets and open spaces. New 
municipal buildings were erected, Highgate park was opened for 
recreation, and the free library and art gallery were developed. 
The prosperity of modern Birmingham dates from 1875 and 1876, 
when these admirably administered reforms were initiated, and 
by his share in them Chamberlain became not only one of its 
most popular citizens but also a man of mark outside. An orator 
of a practical but consummate type, cool and hard-hitting, his 
spare figure, incisive features and single eye-glass soon made him 
a favourite subject for the caricaturist; and in later life his 
aggressiveness made his actions and speeches the object of more 
controversy than was the lot of any other politician of his time. 
In private life his loyalty to his friends, and his “genius for 
fricnd.ship” (as John Morley said) made a curious contrast to 
his capacity for arou.sing the bitterest political hostility. It may 
be added here that the interest taken by him in Birmingham re¬ 
mained undiminished during his life, and he was the founder of 
Birmingham university (1900), of which he became chancellor. 

In 1876 Dixon resigned his seat in parliament, and Chamberlain 
was returned for Birmingham in his place unopposed, as John 
Bright’s colleague. He made his maiden speech in the Hou.se of 
Commons on Aug. 4, 1876, on Lord Sandon’s education bill. At 
this period, too, he paid much attention to the question of 
licensing reform, and in 187b he examined the Gothenburg sys¬ 
tem in Sweden, and advocated a solution of the problem in Eng¬ 
land on similar lines. During 1877 the new federation of Liberal 
associations, which became known as the “Caucus,” was started 
under Chamberlain’s influence in Birmingham, the results of which 
were clearly shown in the general election of 1880. 

After the general election of 1880 the Liberal party numbered 
349 against 243 Conservatives and 60 Irish Nationalists. Glad¬ 
stone was compelled to recognize the services of the Radicals in 
the election by the inclusion of Dilke and Chamberlain, who were 
sworn allies, in the new ministry. They had resolved together that 
one of them must be in the cabinet. The prime minister had not 
contemplated the admission of either, and was determined not to 
have both. Chamberlain, willing to give the preference to Dilke, 
was himself chosen as president of the Board of Trade. Dilke 
became under-secretary for foreign affairs but, at the end of 1882, 
he too entered the cabinet as president of the Local Government 
Board, and the alliance between the two rising ministers was 
more powerful than ever. The position of the Radicals in the 
1880-85 Government was extremely difficult. Gladstone natural¬ 
ly turned rather to his old friends, Granville and Spencer, and 
had little personal sympathy with the new men. Dilke and 
Chamberlain stood for more far-reaching social reforms at home 
than their elder colleagues, and on foreign affairs there were many 
difficulties. In Egypt Chamberlain demanded more vigorous 
measures after the massacre at Alexandria (i88a), yet insisted 


that the Government must not be tied to the bondholders’ inter 
est, but must give legitimate effect to Egyptian nationalist aspir 
ations. Again in Feb. 1884 he would have given instructions U 
Baring to arrange for the relief of the Sudan garrisons, but n( 
steps were taken, and, when at last a much more tdaborale exi)e 
dition than that at first urged by Chamberlain was sent, it wa: 
loo late to avoid the tragedy of Gordon. 

Irish Policy.—But the deepest fissure was on Irish policy 
Chamberlain hated coercion, and held a positive view of Irisl 
affairs. He made a personal effort in 1882 to heal the Irish sore 
On the understanding that he would be disavowed if he failed 
he was authorized to negotiate with rarnell and succeeded. Thi 
result was the “Kilmainham treaty.” Parnell, on May 2, 1882 
was released from Kilmainham gaol, having agrecal to advise tht 
cessation of outrages ami the payment of rent, while Gladstone’s 
ministry was to relax its coercive administration. Thereupon, W 
E. Forster, the Irish secretary, re.signed. His successor, tht 
blameless Lord Frederick Cavendish, was immediately mur<lerec 
in Phoenix park. This tragedy darkened the whole aspect ol 
Irish affairs. Chamberlain, consi)icuously marked out for the 
post of danger, was prepared to face the risk, but was not ap¬ 
pointed. He refused to allow the tragedy to divert him from a 
definitely remedial policy. Eventually in 1885, after indirect 
negotiation through Capt. O’Shea with Parnell, he placed before 
the cabinet a scheme for Irish government on lines of semi-Home 
Rule without weakening, however, the imperial connection. A 
“central council,” or national elective board was to be set up in 
Dublin, and Parnell was to forego obstruction to a bill which 
would reduce coercion to a minimum. The Irish bi.shops were 
thought to favour the plan. When these proposals for devolution 
came before the cabinet (May 9) all the peers, except Granville, 
voted against them; of the commoners only Hartington opposed 
them. Proposals for a Coercion bill and a land purchase bill were 
then put forward. Dilke and Chamberlain resigned, the latter 
being definitely opposed to land purchase unaccompanied by local 
autonomy. But the resignations did not take effect before the 
Government was defeated on the budget (June 8). 

Both before and after the defeat Chamberlain associated him¬ 
self with what was known as the “unauthorized programme,” 
i.e., free education, small holdings for agricultural labourers, 
graduated taxation and local government. In June 1885 he made 
a .speech at Birmingham, treating the reforms just mentioned as 
the “ransom” that property must pay to society for the security 
it enjoys. In October Chamberlain defined his ideas to Glad¬ 
stone. They were that local authorities must have the right of 
appropriation for public purposes, that a radical readjustment of 
taxation was necessary, and that ministers must be free to ad¬ 
vocate free education, even if some of their colleagues opposed it. 
At the general election of Nov. 1885 Chamberlain was returned 
for West Birmingham. The Liberal strength in the nation gener¬ 
ally was, however, reduced to 335 members, though the Radical 
section held their own; and the Iri.sh vole became necessary to 
Gladstone if he was to command a majority. Chamberlain still 
had an open mind on the Irish question. He foresaw that be¬ 
tween Home Rule and separation there was but a step, and in a 
letter written on Dec. 26 he went so far as to di.scuss a federalist 
scheme for the Briti.sh Isles with five separate parliaments. In 
December it was stated that Gladstone intended to propose 
Home Rule for Ireland, and when the new parliament met in 
Jan. 1886 Lord Salisbury’s ministry was defeated on the address, 
on an amendment moved by Chamberlain’s Birmingham hench¬ 
man, Jesse Collings, embodying the “three acres and a cow” of 
the Radical programme. Lord Hartington (afterwards duke of 
Devonshire) and some other Liberals, declined to join Gladstone 
in view of the altered attitude he was adopting towards Ireland. 
But Chamberlain—stipulating for liberty of judgment on the 
prime minister’s Irish policy when embodied in definite legisla¬ 
tive shape—entered the cabinet as president of the Local Govern¬ 
ment Board (with Jesse Collings as parliamentary secretary). 
On March 15, 1886, he resigned, explaining in the House of 
Commons (April 8), that while he had always been in favour of 
the largest extension of local government to Ireland consistent 
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with the integrity of the empire and the supremacy of the im¬ 
perial parliament, and had therefore joined Gladstone when he 
believed that agreement might be possible, he was unable to 
reeogni/.e that the scheme communicated by Gladstone to his 
colleagues maintained those conditions. At the same time he was 
ncR irreconcilable, and invited Gladstone even then to modify 
the bill so as to remove the objections of Radical dissentients. 
This indecisive attitude did not last long, and the split in the 
party rapidly widened. At Birmingham Chamberlain was sup¬ 
ported by the local “Two Thousand,’’ but deserted by the 
national “Caucus’’ of the Liberal party and by its organizer, his 
own former lieutenant, Schnadhorst. In May the Radicals who 
followed Bright and Chamberlain, and the Whigs who took their 
cue from Lord Hartington, decided to vote against the second 
reading of the Home Rule l)ill, instead of allowing it to be taken 
and then j)ressing for rnoditications in committee, and on June 7 
the- bill was defeated by 34.^ to 3:3, c)4 Liberal Unionists—as they 
were generally called—voting against the Government. Chamber- 
lain was the object of the bitterest attacks from the Gladslonians 
for his share in this result; and open war was proclaimed by the 
Home Rulers against the “dis.sentient Liberals’’—the description 
used by Gladstone. The general election, however, returned to 
J’arliamenl 31b Con.servatives, 78 Liberal Unionists, and only 276 
Gladstonians and Nationalists, Birmingham returning seven 
Unionist members. When the House met in August, it was de¬ 
cided l)y the Liberal Unionists, under Hartington's leadership, 
that their policy henceforth w'as essentially to put in the Tories 
and to kee{) Gladstone out. 'Hie old Liberal feeling still prc^vail- 
ing among lhc*m was too strong, however, for their leaders to 
take oftice in a coalition ministry, h'or them as a whole it was 
enough to be able to tie down the ConscTvative Government to 
such measures as were not offensive to Liberal Unionist prin¬ 
ciples; but Chamberlain from the first was determined to impose 
on that Government a i)rogressive policy in British social ciues- 
tions as the price* of his indis[)ensable support on the Irish 
question. It still seemed possible, moreover, that the Gladstonians 
might be brought to modify their Home Rule proposals, and in 
Jan. 1887 a Round Table conference, suggested by Chamberlain, 
was held between him and Sir G. Trevelyan for the Liberal Union¬ 
ists, with Sir William Harcourt, John Morley and Lord Herschell 
for the Gladstonians, but no rapprochement was effected. 

Reform.—The intluence of his views upon the domestic legisla¬ 
tion of the Government was bringing about a more complete union 
in the Unionist parly, and destroying the old lines of political 
cleavage. Before i8(;2 Chamberlain had the satisfaction of see¬ 
ing Lord Salisbury’s ministry pass such important acts, from a 
progressive standjioint, as those dealing with coal mines regula¬ 
tion, allotments, county councils, housing of the working classes, 
free education and agricultural holdings, besides Irish legislation 
like the Ashl)ourne Act, the Land Act of 1891, and the Light Rail¬ 
ways and Congested District acts. 

In Oct. 18S7, Chamberlain, Sir L, Sackville West and Sir 
Charles Tupper were selected by the Government as British 
plenijiotentiaries to discuss with the United States the Canadian 
fisheries dis[)utc, and a treaty was signed by them at Washington 
on February 15, 1888. The Senate, however, refused to ratify 
it; but a protocol provided for a modus vivendi giving American 
fishing vessels similar advantages to those contemplated in the 
treaty. This arrangement, [irolonged from year to year, proved 
to be a r(*al settlement. Chamberlain returned home in March, 
his already strong feelings of friendliness to the United States 
much strengthened. This sentiment was reinforced in Nov. 1888, 
by his marriage with his third wife, Mi.ss Endicott, daughter of 
the United States secretary of w'ar in President Cleveland’s first 
administration. 

At the general election of 1892 Chamberlain was again re¬ 
turned. with an increased majority, for We.st Birmingham, but 
the Unionist party as a whole w’as narrowly defeated; the Irish 
Nationalist vole again held the balance in the House of Com¬ 
mons and, with a small and precarious majority, Gladstone re¬ 
turned to office, pledged to Home Rule for Ireland. On Feb. 13, 
1893, that wonderful veteran, now in his 84th year, introduced 


his second Home Rule bill, which was read a third time on Sept. 
1. During the 82 days’ discussion in the House of Commons 
Chamberlain was its most acute, ceaseless, unsparing critic, and 
he moved public opinion outside the Hou.se. His chief contribu¬ 
tion to the discussions during the later stages of the Gladstone 
and Rosebery ministries was in connection with Asquith's abor¬ 
tive Employers’ Liability bill, when he foreshadowed the broader 
method of “compensation for accidents,’’ afterwards carried out, 
in favour of the working classes by the act of 1897. Out.side par¬ 
liament he was busy formulating proposals for old age pen.sions, 
which had a prominent place in the Unionist programme of 1895. 
After his vi.sit to America in 1889 he was developing the impe¬ 
rialist outlook which profoundly modibed his future activity. 

South Africa.—In 1H95 he became secretary of State for the 
colonies in Lord Salisbur>'’s ministry. His influence in the Unionist 
cabinet was soon visible in the W'orkmen’s Com[)ensation act and 
other measures. This act, though in formal charge of the home 
.secretary, was universally and rightly associated with Chamber- 
lain. Another less important “social” measure, which formed 
part of the Chamberlain programme, was the Small Houses Ac¬ 
quisition Act of 1899; but the problem of old age i>f*nsions was 
less ea.sily solved. This subject had been handed over in 1893 to 
a royal cornmis.sion, and further discu.s.scd by a select committee 
in 1899 ^ departmental committee in 1900, but both of the.se 

threw cold water on the schemes laid before them. 

From New Year 1896 (the date of the Jameson Raid) onwards 
South Africa demanded the chief attention of the colonial .secre¬ 
tary (.ree Soltth Africa, and for details Transvaal). In his 
negotiations with President Kruger one masterful temperament 
was pitied against another. Chamberlain had a very difficult jiart 
to play in a situation dominated by suspicion on both sides. While 
he firmly insisted on the rights of Great Britain and of British 
subjects in the Transvaal, he was the continual object of Radical 
criticism at home. Attempts were even made to ascribe finan¬ 
cial motives to Chamberlain's actions, and the political atmos¬ 
phere W'as thick with su.spicion and scandal. The report of the 
Commons committee (July 1S97) definitely acipjitted both 
Chamberlain and the Colonial OlTice of any privity in the Jameson 
Raid, but Chamberlain’s detractors continued to as.sert the con¬ 
trary. Opposition hostility reached such a pitch that in iSgg there 
was hardly an act of the cabinet during the negotiations w'ith 
Pre.sident Kruger which was not attributed to the jicrsonal mal¬ 
ignity and unscrupulousness of the colonial .secretary. In fact he 
gave ample scope to the man on the spot, Sir Alfred (Lord) 
Milner, whom he had sent out as high commissioner in 1897. ^i'he 
Bloemfontein Conference of 1899 was a serious attempt to .se¬ 
cure amicable agreement; but its failure did not deter Chamber- 
lain from making repeated efforts to ensure peace. In the Trans¬ 
vaal the original Boer burghers had become an armed minority, 
determined at all costs to maintain its racial ascendancy. Since 
the opening of the gold mines, the unenfranchised out landers, 
hietly British, had become the majority of the adult inhabitants 
and supplied most of the revenue. Their plight was one of “ta.x- 
ation without reprc.sentation.” Chamberlain offered as part of a 
general settlement of the franchise and other outstanding ques¬ 
tions, to give complete guarantees against any attack on the in¬ 
dependence of the republic. But President Kruger’s ultimatum 
demanded, in effect, the military withdrawal and political abdi¬ 
cation of Britain in South Africa, and the Boer War began. It 
lasted for over 2^ years before the two Dutch republics formally 
surrendered. Throughout this period, Chamberlain was the main¬ 
stay of British public opinion when nearly all the world was 
hostile. The elections of 1900 (when he was again returned, un¬ 
opposed, for West Birmingham) turned upon the individuality 
of a single minister more than any since the days of Gladstone’s 
ascendancy, and Chamberlain, never conspicuous for inclination 
o turn his other cheek to the smiter, was not slow to return the 
blows with interest. 

Apart from South Africa, his most important work at this time 
was the successful passing of the Australian Commonwealth Act 
(1900), when both tact and firmness were needed to settle certain 
differences between the imperial Government and the colonial 
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delegates. 

Chamberlain’s tenure of the office of colonial secretary be- 
t\Yeen 18^5 and 1900 must always be regarded as a turning-point 
in the history of the relations between the British colonies and the 
mother country. In spirit he was an imperial federationist even 
before his separation from Gladstone. From 1887 onwards he 
worked for a rapprochement of the different parts of the empire 
for purposes of defence and commerce. In 1895 he struck a 
new note of constructive statesmanship, basing itself on the 
economic necessities of a world-wide empire. Not the least of 
the anxieties of the Colonial Office during this period was the 
.situation in the West Indies, where the cane-sugar industry was 
being steadily undermined by the European bounties given to 
exports of Continental beet, and though the Government restricted 
themselves to attempts at removing the bounties by negotiation 
and to measures for palliating the worst effects in the West 
Indies, Chamberlain made no secret of his repudiation of the 
Cobden club view that retaliation would be contrary to the doc¬ 
trines of free trade. He set to work to educate public opinion at 
home, into understanding that the responsibilities of the mother 
country are not merely to be construed according to the selfish 
interests of a nation of consumers. As regards foreign affairs, 
Chamberlain more than once (particularly at Birmingham, May 
13, 1898, and at Leicester, Nov. 30, 1899) indicated his leanings 
towards a closer understanding between the British empire, the 
United .States and Germany. The unusually outspoken and pointed 
expression, however, of his disinclination to submit to Musco¬ 
vite duplicity or to “pin-pricks” or “unmannerliness” from France 
was widely criticized. For three years from the spring of 1898 
to 1901 he worked strenuously in secret for an Anglo-German 
alliance. He was convinced that this project was the chief key to 
the peace of the world. The Kaiser and Billow hoped rather by 
keeping free hands to become arbiters of the world. 

Boer War.—During the progress of the Boer War from 1899 
to 1902, Chamberlain, as colonial secretary, naturally played only 
a subordinate part during the carrying out of the military opera¬ 
tions. But in parliament and on the platform he was more than 
ever supreme—the chief animating influence of the British empire. 
He was the hero of the one side, just as he was the bugbear of the 
other. On Feb. 13, 1902, he was presented with an address in a 
gold casket by the corporation of the city of London, and enter¬ 
tained at luncheon at the Mansion House, an honour not uncon¬ 
nected with the strong feeling recently aroused by his firm reply 
(at Birmingham, Jan. ii) to disparaging remarks made by the 
G^man chancellor in the Reichstag (Jan. 8). Against offensive 
allegations abroad Chamberlain had defended the Briti.sh army in 
South Africa, and declared its conduct to be as good as that of 
the Germans in 1870-71. The way in which England’s difficulties 
called forth colonial assistance intensified his imperialism. More 
and more the problems of empire engrossed him, and a new 
enthusiasm for imperial projects arose in the Unionist party under 
his inspiration. No English statesman probably—except Peel— 
has ever been, at different times in his career, so able an advocate 
of apparently contradictory policies, and his opponents baited 
him with quotations from his earlier speeches. He replied in effect 
that to flinch from adopting new methods and even new opinions 
in face of totally changed circumstances, is either practical folly 
or moral cowardice. 

The settlement after the war was full of difficulties, financial 
and others, in South Africa. When Arthur Balfour succeeded 
Lord Salisbury as prime minister in July 1902, Chamberlain 
agreed to serve loyally under him, and the friendship between the 
two leaders was indeed one of the most marked features of the 
political situation. In Nov. 1902 Chamberlain, bent upon a con¬ 
ciliatory settlement with the Boers, went out to South Africa. 
He travelled from place to place (Dec. 2^Feb. 25), arranged 
with the leading Transvaal financiers that in return for support 
from the British Government in raising a Transvaal loan they 
would guarantee a large proportion of a Transvaal debt of £30,- 
000,000 which, by so much, should repay the British Treasury 
the cost of the war, and when he returned in March 1903, satis¬ 
faction was general in the country over the success of his mission. 
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But meantime two things had happened. He desired above all 
things imperial union. At the Imperial Conference of 1902 the 
attitude of the overseas premiers had shown that the only way 
to the beginnings of a closer political union of the whole empire 
was on lines of mutually preferential commerce, deviating from 
the strict traditional doctrines of “free trade”—that is of equally 
free imports for all products, whether of foreign or British— 
imperial origin. But at home—while he was still in South Africa 
—some of his colleagues had gone a long way, behind the scenes, 
to destroy one of the very factors on which the practical scheme 
for imperial commercial federation seemed to hinge. In the 
budget of 1902 a duty of a shilling a quarter on imported corn 
had been reintroduced. This small tax was regarded as only a 
registration duty. Even by free-trade ministers like Gladstone 
it had been left up to 1869 untouched, and its removal by Robert 
Lowe (Lord Sherbrooke) had since then been widely regarded as 
a piece of economic pedantry. The more advanced imperialists, 
as w'cll as the more old-fashioned protectionists (like Lord Chap¬ 
lin) who formed a small but integral part of the Con.servativc body, 
had looked forward to this tax being converted into a differential 
one between foreign and colonial corn, so as to introduce a scheme 
of colonial preference. The latter principle would be introduced 
even by a remission of sixpence in favour of grain grown “under 
the flag’’ overseas. Ritchie, the chancellor of the exchequer, hav¬ 
ing a surplus in prospect and taxation to take off, persuaded the 
cabinet to abolish the corn-duty altogether. Chamberlain himself 
had proposed only to take it off as regards colonial, but not 
foreign corn—thus inaugurating a preferential system—and when 
he left for South Africa he did not imagine that this principle was 
in danger. But in his absence, a majority of the cabinet supported 
Ritchie. To tho.se who had hoped so to handle the tax as to make it 
a lever for a gradual change in the established fiscal .system, the 
total abolition was a bitter blow. At once there began, though 
not at first openly, a split between the more rigid free-traders— 
advocates of cheap food and free imports—and those who desired 
to use the opportunities of a tariff, of however moderate a kind, 
for attaining national and imperial and not merely revenue ad¬ 
vantages. This idea had for some time been forming in Chamber¬ 
lain’s mind, and now took full possession of it. For the moment 
he remained in the cabinet, but the seed of dissension was sown. 
The first public intimation of his views was given in an epoch¬ 
marking speech to his constituents at Birmingham (May 15,1903), 
when he outlined a plan for raising more money by a rearranged 
tariff, partly to obtain a preferential system for the empire and 
partly to produce funds for social reform at home. On May 28 in 
the House of Commons he spoke on the same subject, and de¬ 
clared “if you are to give a preference to the colonies, you must 
put a tax on food.” Putting the necessity of food-taxes in the 
forefront was injudicious; but imperialist conviction and en¬ 
thusiasm were more conspicuous than electioneering prudence in 
the launching of Chamberlain’s new scheme. His courage was 
heroic; his tactics fell .short of the old unfailing ma.stery of man¬ 
oeuvre. 

Tariff Reform.—Chamberlain argued that since 1870 certain 
other countries (Germany and the Uhited States), with protec¬ 
tive tariffs, had increased their trade in much larger proportion, 
while English trade had been chiefly maintained by the increased 
business done with British colonies. A scientific enquiry into the 
facts was needed. For a time the demand merely for enquiry, and 
the production of figures, gave no sufficient occasion for dissen¬ 
sion among Unionists, even when, like Sir M. Hicks Beach, they 
were convinced free-importers on purely economic as well as 
political grounds. Balfour, as premier, managed to hold his col¬ 
leagues and party together by taking the line that particular opin¬ 
ions on economic subjects should not be made a test of party 
loyalty. The Tariff Reform League was founded in order to 
further Chamberlain’s policy, holding its inaugural meeting on 
July 21; and it began to take an active part in issuing leaflets 
and in work at by-elections. 

Meanwhile, the death of Lord Salisbury (Aug. 22) removed a 
weighty figure from the councils of the Unionist party. The 
cabinet met several times at the beginning of September, and the 
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question of their attitude towards the fiscal problem became 
acute. The public had its first intimation of impending events in 
the appearance on Sept. i6 of Balfour's Economic Notes on 
JnsuJ-ar free Trade, which had been previously circulated as a 
cabinet memorandum. 7 "hc next day appeared the Board of 
Trade Fiscal Blue-Book, and on the i8th conflicting resignations 
were annoumed—not only of the more rigid free-traders in the 
cabinet, Ritchie and Lord George Hamilton, but also of Cham¬ 
berlain himself for the opposite reason. His exit from the British 
Government after eight years of office was an event discussed 
with intere.st throughout the world. 

Letters in cordial terms were published, which had passed be 
tween Chamberlain (Sept. 9) and Balfour (Sept. 16). Chamber- 
lain pointed out that he was committed to a preferential scheme 
involving new duties on food, and could not remain in the Gov¬ 
ernment without prejudice while it was excluded from the party 
programme; remaining loyal to Balfour and his general objects, 
he could best promote this course from outside, and he suggested 
that the Government might confine its policy to the “assertion of 
our freedom in the caste of all commercial relations with foreign 
countries.” Balfour, while reluctantly admitting the necessity of 
Chamberlain’s taking a freer hand, expressed his agreement in 
the desirability of a closer fiscal union with the colonies, but 
questioned the immediate practicability of any scheme; he w^s 
willing to adopt fiscal reform so far as it covered retaliatory 
duties, but thought that the exclusion of taxation of food from 
the party programme was in existing circumstances necessary, so 
long as pulilic opinion was not ripe. 

'I'he tariff reform movement itself was now outside the purely 
official programme, and Chamberlain (backed by a majority of 
the Unionist members) threw himself with impetuous ardour into 
a cru.sade on its behalf, while at the same time supporting Bal¬ 
four in parliament, and leaving it to him to decide as to the policy 
of going to the country when the time should be ripe. On Oct. 6 
he o^xmed his campaign with a speech at Glasgow. Analysing 
the trade statistics as between 1872 and 1902, he insisted that 
British progress involved a relative decline compared with that 
of protectionist foreign countries like Germany and the United 
States; Great Britain exported less and less of manufactured 
goods, and imported more and more; the exports to foreign 
countries had decreased, and it was only the increased exports to 
the colonies that maintained the British position. This wastheout- 
come of the working of a one-sided free-trade system. Now was 
the time for consolidating British trade relations with the colonies. 
A further increase of £26,000,000 a year in the trade with the 
colonies might be obtained by a preferential tariff, and this 
meant additional employment at home for 166,000 workmen, or 
subsistence for a population of a far larger number. His positive 
proposals were; (1) no tax on raw materials; (2) a small tax on 
food other than colonial, c.g., two shillings a quarter on foreign 
corn but excepting maize, and 5% on meat and dairy produce 
excluding bacon; (3) a 10% general tariff on imported manu¬ 
factured goods. To meet any increased cost of living, he pro¬ 
posed to reduce the duties on tea, sugar and other articles of 
general consumption. 

Colonial Preference.—“The colonies,” he said, “are prepared 
to meet us; in return for a very moderate preference, they will 
give us a substantial advantage in their markets.” This speech was 
the type of others which followed quickly during the year. At 
Greenock next day he emphasized the necessity of retaliating 
against foreign tariffs. The vxactice of “dumping” must be met; 
if foreign goods were brought into England to undersell British 
manufacturers, either the I'air Wages clause and the Factory Acts 
and the ('omtxmsation Act would have to be repealed, or the work¬ 
men would have to take lower wages, or lose their work, “Agricul¬ 
ture has been practically destroyed, sugar has gone, silk has gone, 
iron is threatened, wool is threatened, cotton wall go! How long 
are you going to stand it?” In all his speeches he managed to point 
his'argument by application to local industries. On Jan. 18, 1904, 
Chamberlain ended his series of speeches by a meeting at the I 
Guildhall, in the city of London, the key-note being his exhorta- i 
tion to his audience to “think imperially.” ; 


Chamberlain needed a rest, and was away in Italy and Egypt 
from March to May, 1904, and again in November. He made 
three important speeches at Welbeck (Aug. 4), at Luton (Oct. 5), 
and at Limehouse (Dec. 15), but he had nothing substantial to 
add to his case. The Russo-Japanese War in Manchuria distracted 
popular attention from his campaign. 

In Jan. 1905 some correspondence was published between 
Chamberlain and the duke of Devonshire, dating from the pre¬ 
vious October, as to difficulties arising from the central Liberal- 
Unionist organization subsidizing local associations which had 
adopted the programme of tariff reform. The duke objected to 
this departure from neutrality, and suggested that it was becom¬ 
ing “impossible with any advantage to maintain under existing 
circumstances the existence of the Liberal-Unionist organization.” 
Chamberlain retorted that this was a matter for a general meeting 
of delegates to decide; if the duke was out-voted he might resign 
his presidency; for his own part he was prepared to allow the 
local associations to be subsidized impartially, so long as they sup¬ 
ported the Government, but he was not prepared for the violent 
disruption, which the duke apparently contemplated, of an asso¬ 
ciation so necessary to the success of the Unionist cause. The 
duke was in a difficult position as president of the organization, 
since most of the local associations supported Chamberlain; and 
he replied that the differences between them were vital, and he 
would not be responsible for dividing the association into sections, 
but would rather resign. Chamberlain then called a general meet¬ 
ing on his own responsibility in February, when a new constitu¬ 
tion was proposed; and in May, at the annual meeting of the 
Liberal-Unionist council, the free-food Unionists, being in a mi¬ 
nority, retired, and the association was reorganized under Cham¬ 
berlain’s auspices. Lord Lansdowne and Lord Selborne (both of 
them cabinet ministers) becoming vice-presidents. On July 14 the 
reconstituted Liberal-Unionist organization held a great demon¬ 
stration in the Albert hall, and Chamberlain's success in ousting 
the duke of Devonshire and the other free-trade members of the 
old Liberal-Unionist party, and imposing his own fiscal policy 
upon the Liberal-Unionist caucus, was now complete. 

In reply to Balfour’s appeal for the sinking of differences (New¬ 
castle, Nov. 14), Chamberlain insisted at Bristol (Nov. 21) on 
the adoption of his fiscal policy; and Balfour resigned on Dec. 
4 on the ground that he no longer retained the confidence of the 
party. At the crushing Unionist defeat in the general election 
which followed in Jan. 1906, Chamberlain was triumphantly re¬ 
turned for West Birmingham, and all the divisions of Birmingham 
returned Chamberlainite members. This, by contrast with Uie 
national disaster to the Unionist party as a whole, was one of tne 
astonishing features of all British electoral hi.story. 

But he had no desire to set himself up as leader in Balfour’s 
place, and after private negotiations with the ex-prime minister, a 
common platform was arranged between them, on which Balfour— 
or whom a seat was found in the City of London—.should con¬ 
tinue to lead the remnant of the party. The “Valentine’s Day” 
formula was given in a letter from Balfour of Feb. 14 which ad¬ 
mitted the necessity of making fiscal reform the first plank in the 
Unionist platform, and accepted a general tariff on manufactured 
goods and a small duty on foreign corn as “not in principle 
objectionable.” 

It may be left to future historians to attempt a considered 
judgment on the English tariff reform movement, and on Cham¬ 
berlain’s responsibility for the Unionist debacle of 1906. But 
while his enemies taunted him with having twice wrecked his 
parly—first the Radical party under Gladstone, and secondly 
he Unionist party under Balfour—no well-informed critic doubted 
his sincerity, or failed to recognize that in leaving the cabinet and 
mbarking on his fiscal campaign he showed real devotion to an 
idea. In championing the cause of imperial fiscal union, by means 
involving the abandonment of a system of taxation which had be¬ 
come part of British orthodoxy, he followed the guidance of a 
profound conviction that the stability of the empire and the very 
existence of the hegemony of the United Kingdom depended 
upon the conversion of public opinion to a revision of the current 
economic doctrine. For the second time he bad staked an already 
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established position on his refusal to compromise with his con¬ 
victions on a question which appeared to him of vital and imme¬ 
diate importance, 

Mr. Chamberlain’s own activity in the political field was cut 
short in the middle of the session of 1906. His 70th birthday was 
celebrated in Birmingham with immense enthusiasm shared in 
spirit by the bulk of the Unionist party in Great Britain and by 
idealists of imperialism throughout the British dominions. His 
fatigue before this apotheosis was extreme. Immediately after¬ 
wards he had a stroke of paralysis. He never spoke in public 
again. Though, for some time, his adherents hoped that he might 
return to the House of Commons, he was quite incapacitated for 
any public work. At the general election of Jan. 1910 Chamber- 
lain was returned unopposed for West Birmingham again. His 
last sad appearance in the House was in the February following 
when, while, few members were present, the formality of signing 
the roll was performed for him by his eldest son. 

He died at his house, Highbury, Birmingham, on July 2, 1914. 
His last speech had been made on July 9, 1906. In that speech 
he uttered words which may fairly be given as his political testa¬ 
ment; “The union of the Empire,” he said, “must be preceded 
and accompanied by a better understanding, by a better sympathy. 
To secure that is the highest object of statesmanship now at the 
beginning of the 20th century; and if these were the last words 
that I were permitted to utter to you, I would rejoice to utter 
them in your presence, and with your approval. 1 know that the 
fruition of our hopes is certain. I hope 1 may live to congratu¬ 
late you upon our common triumph; but in any case I have faith 
in the people. I trust in the good sense, the intelligence and 
the patriotism of the majority, the vast majority, of my country¬ 
men.” 

Joseph Chamberlain had a singularly happy home life, and dur¬ 
ing his long illness had the devoted attention of Mrs. Chamber- 
lain. Both his sons, Joseph Austen and Arthur Neville, rose to 
high position amongst statesmen, and are separately noticed. 

See H. VV. Lucy, Speeches of Joseph Chamberlain, with a sketch 
of his life (1885) ; Speeches on Home Rule and the Irish Question 
1881-H7 (1887); Foreign and Colonial Speeches (1897); Imperial 
Union and Tariff Reform, is May-Nov. 4, roo,? (2nd cd. 1910); 
C. W. Boyd, Mr. Chamberlain's Speeches (2 vols., 1914). The 
authorized Life of Chamberlain, by J. L. Garvin, is in preparation. 
The existing biographies were written during Chamberlain’s lifetime 
by N. M. Marris (1900), S, H. jcyes (1903), Louis Crcswick (4 vols., 
1904), Alexander Mackintosh (1906) and by Viscount Milner, J. 
Spender, Sir Henry Lucy and others (pub. 1912). Much information, 
including letters and reports of conversation.s, is to be found in 
biographies of his contemporaries, notably in those of Gladstone, 
the duke of Devonshire, Granville, Goschen and Harcourt, which will 
be found noted under those heads. For the South African period 
see the despatches published in the par!i.amentary papers series, 
Accounts and Papers (Colonies and British Possessions, South Africa), 
for the years in question, and J'he “Times" History of the War in 
South Africa (edit. L. C. S. Ame^\^ vol. i. and vi. 1900-09); and for 
the suggc-stcd rapprochement with Germany at the turn of the century, 
E. Fischer, Holstein’s firosses Nein; Die deutschenf’lischen Biindnisver- 
handlungen von, iSoH-iooi (1925) ; H. von Eckhardstein, Lebens 
erinnerungen und politische Denkwiirdigkeilen (Leipzig, 1919, etc.) ; 
Erich Brandenburg, Von Bismarck zum Weltkriege (1924, trans. by 
A. E. Adams, 19:7) ; Die Crossepolitik der Europaischen Kabinette, 
1871-1014; and F. Meinecke, Geschichte des Deutsch Englischen 
Biindnissproblems, 1800-1001 (1927). 

CHAMBERLAIN, SIR NEVILLE BOWLES (1820- 
1902), Briti.sh field-marshal, was born at Rio de Janeiro Jan. 10, 
1820, the son of Henry Chamberlain, consul-general and charg6 
d’affaires in Brazil. He entered the East India Company’s army 
in 1837 and served in the first Afghan war (1839-42), in the 
Gwalior campaign of 1843, and in the Punjab campaign of 1848- 
49. After that date, promotion was rapid, and he commanded 
several expeditions on the north-east frontier of the Punjab 
Frontier Force. During the Mutiny he became adjutant-general 
of the Indian Army, and for his services at the siege of Delhi and 
elsewhere w^as rewarded with a series of honours. He gained more 
honours after the Umbeyla campaign in 1863. Chamberlain was 
promoted to lieut.-gcneral in 1S72, made G.C.S.I. in 1873, and 
G.C.B. in 1875. From 1876-81 he was commander-in-chief of the 
Madras army, and in 1879 was sent on a mission to Shere All, 
whose refusal to allow him to enter Afghanistan precipntated the 


207 

outbreak of the second Afghan war. Chamberlain agreed with 
Lord Lytton that the British Government should lake steps to 
show its resentment at a “gross and unprovoked insult." but he 
did not approve of the policy of disintegration of Afghanistan 
adopted by Lytton after the second occupation of Kabul. He 
disapproved of the retention of Kandahar in 1880 on the ground 
of his knowledge of the increased difficulty involved in additional 
outposts. Chtunberlain returned to England in 1881, and received 
the rank of field-marshal in iqoo. He died at Lordswood, near 
Southampton, Feb. 18. 1902. 

See W. H. Paget, Record of the Expeditions against the North-West 
Frontier Tribes (1884) ; G. W. Forrest, Life of Chamberlain (1909). 

CHAMBERLAIN, etymologically, and also to a large extent 
historically, an officer charged with the sui)erintendcnce of do¬ 
mestic affairs. Such were the chamberlains of monasteries or 
cathedrals, who had charge of the finances, gave notice of chapter 
meetings, and provided the materials necessary for the services. 
In these cases, as in that of the apostolic chamberlain of the 
Roman see, the title was borrowed from the usage of the courts 
of the western secular princes. A royal chamberlain is now a 
court ofiicial whose function is in general to attend on the }X‘rson 
of the sovereign and to regulate the etiquette of the i)alace. He 
is the representative of the mediaeval cambcrlamis, cambellanus 
or cubiculariiis, whose office was modelled on that of the praefoe¬ 
tus sacri cubiculi or cubicularms of the Roman emperors. But at 
the outset there was another class of chamberlains, the camcrarii, 
i.e., high officials charged with the administration of the royal 
trea.sury {aimern). The cavicrarius of the Uarolingian emjjerors 
was the equivalent of the hordere or thesaurarius (treasurer) of 
the Anglo-Saxon kings; he develops into the Erzkdmmercr {archi- 
canicrariiis) of the Holy Roman Empire, an office held by the 
margraves of Brandenburg, and the grand chambrirr of France, 
who held his chamberie as a fief. Similarly in England after the 
Norman conquest the hordere becomes the chamberlain. This 
office was of great importance. Before the Conquest the hordere 
had been, with the marshal, the principal officer of the king's 
court; and under the Norman sovereigns his functions were mani¬ 
fold. As he had charge of the administration of the royal house¬ 
hold, his oflicc was of financial importance, for a [xrlion of the 
royal revenue was paid, not into the exchequer, but in camera 
regis. In time the office became hereditary and titular, but the 
complexity of the duties necessitated a division of the work, and 
the office was split up into three; the hereditary and sinecure 
office of magister canierarius or lord great chamberlain iq.v.) 
the more important domestic office of earnerarius regis, king’s 
chamberlain or lord chamberlain {q.v.) and the chamberlains 
{camcrarii) of the exchequer, two in number, who were originally 
representatives of the chamberlain at the exchequer, and after¬ 
wards in conjunction with the treasurer presided over that depart¬ 
ment. In 1826 the last of these officials died, when by an act 
passed 44 years earlier they disappeared. 

In France the office of grand chambrier was early overshad¬ 
owed by the chamberlains {cubicularii, cambellani, but sometimes 
also camerarii), officials in close personal attendance on the king, 
men at first of low rank, but of grea't and ever-increasing influ¬ 
ence. As the office of grand chambrier, held by great feudiil no¬ 
bles seldom at court, became more and more honorary, the cham¬ 
berlains grew in power, in numbers, and in rank, until, in the 
13th century, one of them emerges as a great officer of .State, the 
chambellan do France or grattd chambcllan (also magister cam- 
bellanorum, mestre chamberlenc), who at times shares with the 
grand chambrier the revenues derived from certain trades in the 
city of Paris. The honorary office of grand chambrier survived till 
the time of Henry II., who was himself the last to hold it before 
his accession; that of grand chambellan, which in its turn soon 
became purely honorary, survived till the Revolution. Among the 
prerogatives of the grand chambellan, which survived to the last, 
was the right to hand the king his shirt at the ceremonial levee. 
The offices of grand chambellan, premier chambellan, and cham- 
beUan were revived by Napoleon, continued under the Restora¬ 
tion, abolished by Louis Philippe, and again restored by Napoleon 
IH. 
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In the papal Curia the apostolic chamberlain (camerarius) is 
at the head of the treasury (camera thesanraria) and, in the days 
of the temporal power, not only administered the papal tinances 
but possessed an extensive civil and criminal jurisdiction. During 
a vacancy of the Holy See he is at the head of the administration 
of the Roman Church. The office dales from the nth century, 
when it superseded that of archdeacon of the Roman Church, and 
the close personal relations of the camerarius with the po|)e, to¬ 
gether with the fact that he is the official guardian of the cere¬ 
monial vestments and treasures, jwint to the fact that he is also 
the representative of the former vestararius and vice-dominus 
whose functions were merged in the new office. 

In England the modern representatives of the cubicularii are 
the gentlemen and grooms of the bed-chamber; in Germany were 
the Kamvierfterr (Kiimmerer, from camerarius, in Bavaria and 
Austria) and Kamnierjunker. The insignia of their office is a gold 
key attached to their coats behind. 

Many corporations appoint a chamberlain. The chamberlain of 
the corporation of the city of London, who is treasurer of the 
coqjoration, admits persons to the freedom of the city, and, in 
the chamberlain’s court, of which he and the vice-chamberlain 
are judges, exercises concurrent jurisdiction with the police court 
in determining disputes between masters and apprentices. For¬ 
merly nominated by the crown, since iOH8 he has been elected 
annually by the liverymen. He has a salary of L?,ooo a year. 
Similarly in Germany the administration of the finances of a city 
is called the Kdmmerei and the official in charge of it the Kam- 
merer. 

See Loki) (.'jiamhi.klain ; Lord (iKKAi ('mamulki.ain ; H(»i:sf.iioi,d, 
Rovai,; Du Cange, Glnssariiim, s. “Camerarius” and “Cambellanus”; 
Pere Ansclme, Hist. t.'irii^alii^ique rt chronvloriqur de la maison royak 
dr. France, etc. (,n’<l ed, 1726 ^0; A. Luchaire, Manuel drs institu¬ 
tion.^ jran<,aises (1802) ; W. R. Anson, Law and Custom of the Con¬ 
stitution (1806); Hinsc'hiiis, Kitu lienrei lit, i. 40^ (i86y). 

CHAMBERLAYNE, WILLIAM (lOiq-ifiyo), English 

poet, died on July 11, 1O70. Nothing is known of his history ex¬ 
cept that he practised as a physician at Shafte.sbury in Dorset¬ 
shire, and fought on the Royalist side at the second battle of 
Newbury. His works are: Pharounida (a verse romance, in 
five books; Love's Victory (10581, a, tragi-comedy, acted under 
another title in 1078 at the Theatre Royal; Enf^lawl's Jubilee 
(it)()0), a poem in honour of the Restoration. A prose version of 
Pharounida, entitled Erometia or The Noble Strany,er, appeared in 
168.5. Southey speaks of him as “a poet to whom I am indebted 
for many hours of delight.” Pharounida was reprinted by S. W. 
Singer in 1820, and again in 1005 by Prof. G. Saintsbury in 
Minor Poets of the Caroline Period (vol. i.). The poem is loose 
in construction, but contains some passages of great beauty. 

CHAMBERLIN, THOMAS CHROWDER (1843-19 Sb 

American educator and geologist, was born at Matloon, HI., on 
Sept. 25, 1843. He graduated at Beloit college in 1866 (A.B.) and 
returned to the college in 1873 as professor of geology, serving 
also as assistant State geologist of Wisconsin until 1876, when he 
was made chief geologist of the Wisconsin Geological Survey 
(187O-82). From 1882 to 1887 he served as U.S. geologist in 
charge of the glacial division; from 1887 to 1892, as president of 
the University of Wisconsin; from 1892 to 1919, as head of the 
geological department of the University of Chicago, retiring as 
profe.s.sor emeritus in 1(719. He studied glaciers in Switzerland in 
1878 and in Greenland in 1894, as geologist to the Peary relief 
expedition. His iirincipal scientific work in later years has been 
the study of fundamental problems in geology particularly as re¬ 
lated to the origin and growth of the earth, the developing of the 
planetesimal hypothesis of the planets, planetoids and satellites; 
and the chondrulitic hypothesis of the origin of chondrulites, 
comets and meteijrites. He died in Chicago. Nov. 15, 1928. 

His chief publications are Geology of Wisconsin (1879-82); 
Reports of the Glacial division U.S. Geol. Survey (1882-87); a 
three-volume treatise on geology (with R. D. Salisbury, 1906); 
reports on researches on certain fundamental problems in geology’ 
to the Carnegie Institution of Washington, Vear Books 2 to 27; 
The Tidal and Other Problems (1909), “Diastrophism and the 
Formative Processes,” numerous articles in the Journal of Geol¬ 


ogy, vol, xxi. (1913-21); The Origin of the Earth (1916); The 
Two Solar Families, The Sun's Children (1928). 

CHAMBER MUSIC, a term obviously denoting music for 
performance in a room of a private house, has acquired the special 
meaning of large works in the sonata style for a group of indi¬ 
vidual instruments; although it may be borne in mind that in the 
early i8th century vocal cantatas for solo voices were at least 
as important as purely instrumental compositions. 

One feature of immaturity is common to all the chamber music, 
vocal and instrumental, between and including Corelli and Bach; 
namely, that the harmonic background is left to the harpsichord 
player to extemporize from the indications given by a figured bass 
iq.v.). Even works with elaborate obligato har^jsichord parts, 
have passages which presuppose this extempore element. Only 
the concerted music of the French clavecinists Couperin and 
Rameau consistently leaves nothing undetermined. 

Works with Continue.—The forms of chamber music are 
tho.se of mu.sic at large, and it has no independent history. But 
it is very definite in the principles which determine its texture; 
and the element of the figured bass or continue puts the earlier 
chamber music into an altogether different category from the 
art which arose with Haydn. As is shown in the articles I.n- 
STRUMENTATioN, Music and SoNATA FoRMS, the sonata-style of 
Haydn and Mozart irrevocably brought the dramatic element into 
music; but in addition to this, it brought alike into chamber 
music and orchestral music a fundamental principle that all 
players in an instrumental combination .should between them 
provide their own harmonic background without the aid of a 
continuo part. 

The di.sappearance of the continuo in later chamber music 
marks the realization of the central classical idea of the style, 
according to w’hich there is no part in the ensemble left either 
indeterminate or in permanent subordination. 

With its disappearance must also disappear the conception of 
the ensemble as a group of treble instruments over a firm bass, 
requiring a middle mass of harmony on an altogether remoter 
plane to hold them together. The middle part must be on the 
same plane as the others, and all must be as ready to provide the 
background as to carry on th(’ main lines. There were no string 
(luartets in the continuo period; and, what is more significant, 
the viola parts in the orchestra of Bach and Handel are, except 
when accompanying a choral fugue, neither interesting in them¬ 
selves nor sufficient to fill up the gap between violins and bass. 
Their function is to reinforce the continuo without going a step 
out of their way to make the harmony always complete. 

Haydn’s first Quartets.—Rightly understood and performed, 
the result is picrfectly mature; but it is worlds away from the 
crudest of Haydn’s first quartets which, written before the death 
of Handel, show the criterion of self-sufficiency firmly established, 
so that there is no room for a continuo. The first string quartets 
are not clearly distinguished from orchestral music; wind parts 
have been discovered for Haydn’s op. 1, No. 5 and op. 2, No. 3, 
and Haydn throughout his life remained capable of occasionally 
forgetting that his quartet-violoncello was not supported by a 
double-bass. But few processes in the history of music arc more 
fascinating than the steady emergence of Haydn’s quartet-style 
from the matrix of orchestral habit. In the quartets of op. 9 
which he afterwards wished to regard as the beginning of his 
work, the four string parts are equally necessary and equally 
alive. They are not equally prominent; because the criterion is 
not polyphony but self-sufficiency for the purposes of this kind of 
music; and in this kind of music the normal place for melody 
is on the (op. 

In the very important six quartets, op. 20, Haydn discovers 
he character of the violoncello as something more than a bass 
0 the violins—you can hear him discover it in the fourth bar of 
op. 20, No. 1; and with this discovery all possibility of the use 
of a double-bass vanishes, though mis;alculations occur in the 
latest quartets. Had Haydn been a great violoncellist his first 
quartets might have been as luxurious as the quintets of Boc¬ 
cherini iq.v.), and he might have dallied longer in the bypaths 
of a style which tries to give each instrument in turn its display 
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of solo-work. But Haydn's line of progress is steady and direct, 
and no document in the history of music is more important than 
his op. 20, with its three fugues (which secure autonomy and 
equality of parts by a return to the old polyphony), its passages 
of turn-about solo, its experiments in rich and S[)ecial effects, and, 
most important of all, its achievements in quite normal quartet¬ 
writing such as pervades the remaining forty-odd quartets which 
end with his pathetic last fragment, op. 103. 

Haydn’s pianoforte trios also cover his whole career but they 
show, from first to last, no effort to achieve more than pianoforte 
sonatas with string accompaniment. 

Mozart.—Mozart was an inveterate polyphonist by the time 
he was 12 years old, and the character of the viola, unnoticed by 
Haydn in his ripest quartets, is imaginatively realized in quartets 
written by Mozart at the age of 17. The point is not that the 
viola takes part in a more polyphonic style (though Mozart’s 
early quartets are full of contrapuntal and canonic forms) but 
that the composer’s imagination is attentive to the tone of the 
instrument in every note he writes for it. 

Mozart’s pianoforte trios, which are very insufficiently appreci¬ 
ated by historians and players, are perfect examples of inde¬ 
pendence of parts, no less than the two great pianoforte quartets 
(which should have been six but that the publisher cried off his 
bargain because of their difficulty) and the quintet for pianoforte 
and wind instruments. The set of six great string quartets 
(avowedly inspired by and affectionately dedicated to Haydn) 
contains some of the profoundest music outside Beethoven; and 
of the four remaining quartets, the last three, written for the 
King of Prussia, who was a good violoncellist, gave his majesty 
a grateful and prominent part and showed that Mozart’s wit was 
able to maintain the full greatness of his style even when he was 
restricted to a lighter vein of sentiment. 

His string quintets are as great as the quartets. Mozart prefers 
a second viola as the fifth member; and the only case where he 
suggested a second violoncello was by way of substitute for the 
horn in a little quintet for the curious combination of one violin, 
two violas, violoncello and horn. The combination of wind instru¬ 
ments with strings is a special problem the mention of which 
brings us back to reconsider the central idea of chamber music as 
now realized by Haydn and Mozart. 

Vocal music has here dropped below the horizon. The human 
voice inevitably thrusts all instruments into the background; and 
we are now at the stage where the forces engaged in chamber 
music must be on planes sufficiently near to combine in one 
mental focus. A slight divergence of plane will give the mind 
pleasures analogous to those of stereoscopic vision. For example, 
the greatest masters of chamber music with pianoforte take 
pleasure in supporting heavy but incomplete pianoforte chords by 
the low notes of the violoncello; a procedure puzzling to self- 
centred pianoforte virtuosos, and never risked by composers who 
have not attained a pure style. Again, the clarinet, in the wonder¬ 
ful quintets by Mozart (A major) and Brahms (B minor) does 
not and is not intended to blend with the strings, but it nowhere 
gives a more intense pleasure than where it behaves as an inner 
part exactly like the others. These works belong to the highest 
regions of the art. 

Wind and Other Combinations. —The flute blends with 
nothing; even among other wind instruments it is like water¬ 
colour among oils. It accordingly plays a part in witty little 
works, such as Beethoven’s serenade for flute, violin and viola 
(twice imitated by Reger), and Mozart’s two quartets with 
strings. The oboe, once not much less important in continue 
chamber music than the flute (Handel confessed to “writing like 
a devil for it” when he was a boy) requires other wind instru¬ 
ments to relieve the ear of its plaintive tone, though Mozart 
wrote a pretty little quartet for it with strings, and Beethoven 
achieved a remarkable tour-de-force in an early trio for two oboes 
and cor anglais. But the further consideration of wind instru¬ 
ments brings us again to the borderland regions of chamber music. 
What are the smallest forces that can make a coherent combina¬ 
tion for chamber music; and at what point do the forces become 
too large to cohere? 


2 og 

The pianoforte, even when treated in Mozart'.s hard-i)encil 
line-drawing style, provides a central mass of complete harmony 
that can absorb shocks and combine {pace the virtuoso player) 
with anything. The question begins to be interesting when we 
deal with the strings alone. Duets for two violins are obviously 
a tojir-dc-force, since their bass can never go below a contralto G. 
This tour-de-force is executed on a large scale with a mastery and 
euphony beyond praise by Spohr. Mozart, coming to the rescue 
of Michael Haydn, who was prevented by illness from complet¬ 
ing a set of six commissioned by the archbishop of Salzburg, 
wrote two for violin and \'iola, wffiich profit greatly by the extra 
lower fifth and which are written with great, zest and a reckless 
disregard (justified by personal knowledge) of the chance that 
the archbishop might cletect their difference from the dutiful 
efforts of brother Michael. 

Trios for two violins and any kind of bass but the viola, are 
ominously suggestive of a return to, or non-emergence from, the 
continue method; and indeed it may be doubted whether any 
Italian composer before Cherubini (q.v.) ever did quite emerge 
therefrom. Trios for violin, viola and violoncello are a very 
different matter. They represent the problem of the string quar¬ 
tet intensified into a ioiir-de-forcc. Mozart’s great example, the 
divertimento in E flat, is in all its six movements on a scale and 
a plane of thought that its title vainly belies. It inspired 
Beethoven to one of his biggest early works, the Trio op. 3; 
and the success of this encouraged Beethoven to write the three 
string Trios op. 9. of which the lir.st, in G major, and the third, in 
C minor, are bolder in conception and execution than even the 
largest of the six string quartets, op. 18, and not less sonorous 
than any .string quartet written before or since. 

The string quartet represents the normal apparatus for a cham¬ 
ber music work of homogeneous tone. String quintets are u.sually 
produced in Mozart’s way by doubling the viola. Doubling the 
violoncello, as in Schubert’s great C major quintet, produces a 
very rich tone and sets the first violoncello free to soar into the 
cantabile region without (as in other quintets and in quartets) 
depriving the ensemble of a deep bass. Sextets, for two violins, 
two violas and two violoncellos, are represented in the two great 
works of Brahms. Octets for strings show signs of clotting into 
an orchestral style. Spol|r hit ujion the device of dividing the 
eight into antiphonal quartets; and his four double quartets are 
much nearer to the true style of chamber music than his string 
quartets, where his lower parts have the simplicity of early Haydn 
while the fir.st violin plays a concerto above them. Mendelssohn 
in the wonderful octet which he wrote at the age of 16, does not 
find Spohr’s simple antiphonal scheme worth the trouble of 
specially grouping the players when he can use 255 different com¬ 
binations of the eight without enquiring how they arc seated. 

As for the semi-orchestral borderland of septets and octets in 
which several wind instruments join and a double-bass adds 
depth without any normal capacity to rise into cantabile or solo 
work, this borderland (inhabited by Beethoven’s septet, Schu¬ 
bert’s octet and many glorious serenades and divertimenti of 
Mozart) has a fascinating aesthetic of its own. Wind instruments 
by themselves are happiest in pairs, as their tones contrast too 
sharply otherwise to blend at all, though Reicha, who composed 
regularly for two hours before breakfast every morning, ground 
out over 100 quintets for flute, oboe, clarinet, horn and bassoon, 
all admirably euphonious, if they are up to the sample passages 
quoted by him in his treatise on composition. It is unreasonable 
to blame Mozart’s glorious serenade for 13 wind instruments for 
sounding like a military band; we ought rather to wish that a 
military band could sound like a Mozart serenade. 

Modern Tendencies. —Nothing remains to be said about cham¬ 
ber music, classical or modern, apart from the general tendencies 
of the art. The exclusive prevalence of sonata form in the classics 
is a result of the fact that when several persons assemble to play 
together they prefer to make the most of their opportunity. 
Smaller works are liable to be overlooked; how otherwise can we 
account for the fact that most musicians do not realize the ex¬ 
istence of three quiet minutes of the most delicate writing in 
Beethoven’s third manner, the quintet-fugue op. 137? A spirited 
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(:a[)rjt(io and a pretty fugue by Mendelssohn have dropj)ed ou 
of sight for no other reason, while the andante and scherzo pub- 
lishefl with (hem and Schubert’s allegro in C minor have rousec 
interest as fragments of full-sized works. 

In modern times the sonata form no longer obstructs the view 
of other prjssi bill ties. Mr. W. VV. Cobbett’s prize competitions 
stimulated English composers to the jjroduction of fantasies 
in terse continuous-movement forms. Less important arc the 
numerous experiments in the use of the human voice without 
words in an otherwise instrumental scheme. Nature responds 
cattishly to the pitchfork. Saint-Saiins has a charming manner 
which puls the trumix.‘t on its best behaviour in his amusing 
Si’pft’t. The trombone and side-drums in the chamber music of 
.Stravinsky will do well enough in a very smart house-party where 
all the conversation is carried on in an esoteric family slang and 
the guests are cxf»ected to enjoy booby-traps. Very different is 
the outlook of some of our younger masters such as Hindemith, 
Jamach, and others whose renunciation of beauty is in itself a 
youthfully romantic gesture, and is accompanied by endless 
pains in securing adequate performance. The work of masterly 
performers can indeed alone save the new ideas from being 
.swamped in a universal dullness which no external smartness can 
long distinguish from that commemorated in the Dunciad. 

(D. F. T.) 

CHAMBER ORCHESTRA, a small orchestra of some 20 
or 30 players suited to the performance of works of the smaller 
and lighter order. 

CHAMBERS, EPHRAIM (d. 1740), English encyclopae¬ 
dist, was born at Kendal, Westmorland, and apprenticed to a 
globe-maker in London. The first edition of his Universal Dic¬ 
tionary oj Arts and Sciences appeared by subscription in 1728, 
in two vols., fol., dedicated to the king. The Encyclopedic of 
Diderot and d’Alembert owed its inception to a French translation 
of Chambers’s work. In addition to the Cyclopaedia^ Chambers 
wrote for the Literary Magazine (1735-30), and translated the 
History and Memoirs of the Royal Academy of Sciences at Paris 
(1742), and the Practice of Perspective from the French of Jean 
Dubreuil. He died on May 15, 1740, 

CHAMBERS, GEORGE (1803-1840), English marine 
painter, born at Whitby, Yorkshire, wajkthe son of a seaman, and 
for several years he pursued his father’s calling. He then took 
lessons from a drawing-master, and found a ready .sale for small 
and cheap pictures of shipping. Coming to London, he was 
employed by Thomas Horner to assist in painting the great 
panorama of London for the Colosseum (the exhibition building 
in Regent’s park, demolished c. i860). His best works represent 
naval battles. Two of these—the “Bombardment of Algiers in 
1816,” and the “Capture of Porto Bello”—are in Greenwich 
hospital. He died on Oct. 28, 1840. 

A Life, by John Watkin.s, was published in 1841. 

CHAMBERS, ROBERT (1802-1871), Scottish author and 
publisher, wa.s born at Peebles on July 10, 1802. A .small circulat¬ 
ing librar>' in the town, and a cojiy of the Encyclopcedia Britannica 
which his father had purcha.sed, furnished the boy with stores 
of reading of which he eagerly availed himself. Long afterwards 
he wrote of his early years—“Books, not playthings, filled my 
hands in childhood. At 12 I was deep, not only in poetry and 
fiction, but in encyclofiaedias.” The family removed to Edinburgh 
in 1813, and in 1818 Robert began business at 16 as a bookstall- 
keeper in Leith Walk. In 1819 his elder brother W’illiam had 
begun a similar business, and the two eventually united as part¬ 
ners in the publishing firm of W. and R. Chambers. Robert Cham¬ 
bers was an enthusiast for the history and antiquities of Edin¬ 
burgh, and his Traditions of Edinburgh (1824), secured for him 
the iHTSonnl friendship of Sir Walter Scott. A History of the 
Rebellions in Scotland from j6j8 to 1743 (1828), and numerous 
other works followed. 

At the beginning of 1832 William Chambers started a weekly 
publication under the title of Chambers’s Edinburgh Journal 
(known since 1854 as Chambers’s Journal of Literature, Science 
and Arts), which speedily attained a large circulation. 

Among the numerous works of which Robert was in whole 


j or in part the author, the Biographical Dictionary of Eminent 
Scotsmen (Glasgow, 1832-35), the Cyclopaedia of English Liter¬ 
ature (1844), the Life and Works of Robert Burns (1851), . 4 «- 
cient Sea Margins (1848), the Domestic Annals of Scotland 
(1859-61) and the Book of Days (1862-64) were the most im¬ 
portant. Chambers’s Encyclopaedia (1859-68), with Dr. Andrew 
Findlater as editor, was carried out under the superintendence 
of the brothers (see Encyclopaedia). 

As a geologist, Robert Chambers published Tracings of the 
North of Europe (1851) and Tracings in Iceland and the Faroe 
Islands (1856). His knowledge of geology was one of the prin¬ 
cipal grounds on which the authorshijj of the Vestiges of the 
Natural History of Creation (1843-46) was eventually assigned 
to him. The Book of Days, a miscellany of popular antiquities, 
was his last publication. He died at St. Andrews on March 17, 
1871. 

His brother, William Chambers (1800-83), the financial 
genius of the publishing firm, was born at Peebles, on April 16, 
1800. He laid the city of Edinburgh under the greatest obligations 
by his public spirit and munificence. As lord provost he procured 
the passing in 1867 of the Improvement Act, which led to the 
reconstruction of a great part of the Old Town, and at a later 
date he proposed and carried out, largely at his own expense, the 
restoration of the noble and then neglected church of St. Giles, 
making it in a sense “the Westminster Abbey of Scotland.” This 
service was fitly acknowledged by the offer of a baronetcy, which 
he did not live to receive, dying on May 20, 1883, three days 
before the reopening of the churcE He was the author of a history 
of St. Giles, of a memoir of himself and his brother (1872), and 
of many other useful publications. On his death in 1883 Robert 
Chambers (1832-8S), son of Robert Chambers, succeeded as 
head of the firm, and edited the Journal until his death. His 
eldest son, Charles Edward Stuart Chambers (b. 1859), became 
editor of (he Journal and chairman of W. & R. Chambers, Ltd. 

See also Memoir of Robert Chambers, with Autobiographic Rem¬ 
iniscences of William Chambers (1872), the 13th cd. of which (1884) 
has a supplementary chapter; Alexander Ireland’s preface to the 12th 
cd. (1884) of the Vestiges of Creation; the Story of a Long and Busy 
Life (1884), by William Chambers; and some discriminating apprecia¬ 
tion in James Payn’s Some Literary Recollections (1884), chapter v. 
The Select Writings of Robert Chambers were published in seven vols, 
in 1847, and a complete list of the works of the brothers is added to 
A Catalogue of Some of the Rarer Books . . . in the Collection of 
C. E. S. Chambers (Edinburgh, 1891), 

CHAMBERS, SIR WILLIAM (1726-1796), British archi¬ 
tect, was the grandson of a rich merchant who had financed the 
armies of Charles XII,, but was paid in base money, and whose 
son remained in Sweden many years endeavouring to obtain re¬ 
dress. In 1728 the latter returned to England and settled at 
R/pon, where William, who was born in Stockholm, was educated. 
At the age of 16 he became sujiercargo to the Swedish East India 
Company, and, voyaging to Canton, made drawings of Chinese 
architecture, furniture and costume which served a.s basis for his 
Designs for Chinese Buildings, etc. (1757). Two years later he 
quitted the sea to study architecture seriously, and spent a long 
ime in Italy, devoting special attention to the buildings of classical 
ind Renaissance architects. He also studied under Clerisseau in 
’aris, with whom, and with the sculptor Wilton, he lived at 
Rome. In 1755 he returned to England where his first im¬ 
portant commission was a villa for Lord Bes.sborough at Roe- 
lampton, but he made his reputation by the grounds he laid out 
md the buildings he designed at Kew, among them being the 
pagoda in the gardens, between 1757 and 1762 for Augusta, 
princess dowager of Wales. He published (1759) a Treatise on 
Civil Architecture and in 1772 a Dissertation on Oriental Garden¬ 
ing, which attempted to prove the inferiority of European to 
Chinese landscape gardening. As a furniture designer and in- 
emal decorator he is credited with the creation of that “Chinese 
Style” which was for a time furiously popular, although Thomas 
Chippendale (q.v.) had published designs in that manner at a 
iomewhat earlier date. He became architect to the king and 
queen, comptroller of his majesty’s works, and afterwards sur- 
/eyor-general. In 1775 he was appointed architect of Somerset 
House, his greatest monument, at a salary of £2,000 a year. He 
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also designed town mansions for Earl Gower at Whitehall and 
Lord Melbourne in Piccadilly, built Charlemont House, Dublin, 
and Duddingston House, near Edinburgh. He designed the market 
house at Worcester, was employed by the earl of Pembroke at 
Wilton, by the duke of Marlborough at Blenheim, and by the 
duke of Bedford in Bloomsbury. Although his practice was mainly 
classic, he made Gothic additions to Milton Abbey in Dorset. Sir 
William numbered among his friends Dr. Johnson, Goldsmith, 
Sir Joshua Reynolds, David Garrick and Dr. Burney. 

CHAMBERS, in law, the rooms of coun.sel or of judges or 
judicial officers who deal with questions of practice and other 
matters not of sufficient importance to be dealt with in court. It 
is doubtful at what period the practice of exercising jurisdiction 
“in chambers” commenced in England; there is no statutory 
sanction before 1821, though the custom can be traced back to 
the 17th century. An Act of 1821 provided for sittings in cham¬ 
bers in vacation, and an Act of 1822 empowered the sovereign 
to call upon the judges by warrant to sit in chambers on as many 
days in vacation as should seem fit, while the Law Terms Act, 
1S30, defined the jurisdiction to be exercised at chambers. The 
Judges’ Chambers Act, 1S67, was the first Act, howcv’cr, to lay 
down proper regulations for chamber work, and the Judicature 
Act, 1873, preserved that jurisdiction and gave power to increase 
it as might be directed or authorized by rules of court to be there¬ 
after made. (See Practice and Procedure.) 

CHAMBERSBURG, a borough of Franklin county, Penn¬ 
sylvania, U.S.A., on an elevated site in the broad and fertile Cum¬ 
berland valley, 52 mi. S.W. of Harrisburg; it is on federal high¬ 
way’s 11 and 30, and is served by the Pennsylvania and the West¬ 
ern Maryland railways. The population in 1930 was 13,788; in 
1940 it was 14.852. It is the county seat, and has large grain 
elevators and various factories. 

Wilson college, a Presbyterian in.stitution for women, char¬ 
tered in 1869, is there. Chambersburg was founded in 1730 by 
Benjamin Chambers. He built a stone fort after Gen. Braddock’s 
defeat (1755) and .surrounded it with a stockade as a defence 
against the Indians. At Chambersburg Gen. Lee massed his troops 
for his attack on Gettysburg. On July 30. 1864, a targe part of 
the borough was burned by Confederates. The birthplace of 
President Buchanan is near by, and 10 mi. E. is Caledonia park, a 
state forest preserve of 260 acres. 

CHAMBERS OF COMMERCE; see Trade Organiza¬ 
tion. 

CHAMBER SYMPHONY, a musical composition written 
for a small orchestra exceeding in numbers the largest of the 
ordinary chamber music combinations (octet or nonet) but not 
approaching those of a full orchestra, and confined usually to a 
single instrument in each class. Such a work is Franz Schreker’s 
Kammersymphonic for 23 solo instruments; another has been 
written by Schdnberg. 

CHAMBERY, a city of France, capital of the department 
of Savoie, pleasantly situated on the Leisse, in a fertile valley 
among the Alps, 79 mi. by rail S.S.W. of Geneva. Pop. (1936) 
26,647. It was formerly capital of the duchy of Savoy, and re¬ 
mains, with its quiet narrow streets and its girdle of boulevards, 
a typical old provincial capital of France. The neighbouring 
country is dotted with summer resorts, and the town is a favourite 
centre for excursions. Chambery grew up around a castle of the 
counts of Savoy, who resided there in the 13th, 14th and 15th cen¬ 
turies. A Roman station (Lemincum) in the vicinity ha.s given 
its name to the rock of L^menc, which overlooks the town on the 
north. Between 1536 and 1713 Chambery was several times occu¬ 
pied by the French; in 1742 it was captured by a Franco-Spanish 
army; and in 1792 it was occupied by the Republican forces, 
and became the capital of the department of Mont Blanc. Re¬ 
stored to the house of Savoy by the treaties of Vienna and Paris, 
it was again surrendered to France in i860. 

The principal buildings are the cathedral, dating from the 
14th and 15th centuries; the Hotel-Dieu, founded in 1647, and the 
castle, a modern building serving as the prefecture, with only a 
great square tower belonging to the original structure; Chambery 
is the seat of an archbishop (raised from a bishopric in 1817; and 


of a superior tribunal. It has long been famous as a regional cul¬ 
ture-centre, and possesses an academy (1819) and several learned 
societies. Local benefactions have profiled greatly from the for¬ 
tune of General Boigne (1751-1830), ama.s.sed in India. Among 
the manufactures are silk-gauze, lace, leather and hats; there 
are also aluniinium-w-orks. 

CHAMBORD, HENRI CHARLES FERDINAND 
MARIE DIEUDONNfi, Comte de (3820-1S83), the “King 
Henry V.” of the French legitimists, was born in Paris on Sept. 
29, 1820, son of the due dc Berry, the elder son of the comte 
d’Artois (afterwards Charles X.), and princess Caroline Ferdi- 
nandc Louise of Najiles. Born seven months after the assassina¬ 
tion of his father, he was hailed as the “enfant du miracle,” and 
w'as made the subject of one of Lamartine’s most famous poems. 
He was created due de Bordeaux, and in 1821, as (he re.sult of a 
subscription organized by the Government, received the chateau 
of Chambord. His education was inspired by detestation of the 
French Revolution and its principles. After the revolution of 
July, Charles X. vainly endeavoured to save the Bourbon cause 
by abdicating in his favour and proclaiming him king under the 
title of Henry V. (Aug. 2, 1830). The comte de Chambord ac¬ 
companied his grandfather into exile, and resided successively at 
Holyrood, I’rague and Gdrz. The death of his grandfather, 
Charles X., in 1836, and of his uncle, the due d'Angouleme. in 
1844, left him the last male representative of the elder branch 
of the Bourbon family; and his marriage with the archduchess 
Maria Theresa, eldest daughter of the duke of Modena (Nov, 7, 
1846), remained without i.ssue. The title (o the throne thus 
passed to the comte de Paris, a.s representative of the Orleans 
branch of the hou.se of Bourbon, and the history of the comte de 
Chambord’s life is largely an account of the efforts made to unite 
the Royalist party by effecting a reconciliation between the (wo 
princes. 

Though he continued to hold an informal court, both on his 
travels and at his castle of Frohsdorf, near Vienna, yet he allowed 
the revolution of 1848 and the couf> d'Hat of 1851 to pass with¬ 
out any decisive assertion of his claims. It was the Italian war 
of 1859, with its menace to the pope’s independence, that roused 
him at last to activity, thus making common cause with the 
Church. The Royalists now began an active campaign against the 
Empire. On Dec. 9, 1866, Chambord addressed a rnanife.sto to 
Gen. Saint-Priest, in which he declared the cause of the pope to 
be that of society and liberty, and held out promi.ses of retrench¬ 
ment, civil and religious liberty “and above all honesty.” Again, 
on Sept. 4. 1870, after the fall of the Empire, he invited French¬ 
men to accept a Government “whose basis w-as right and whose 
principle was honesty,” and promised to drive the enemy from 
French soil. Fortune favoured him. The elections placed the 
Republican party in a minority in the National Assembly; the 
abrogation of the law of exile against the royal family permitted 
him to return to his castle of Chambord; and it was thence that 
on July 5, 1871, he issued a proclamation, in which for the first 
time he publicly posed as king, and declared that he would never 
abandon the white standard of the B,ourbon.s, “the Hag of Henry 
IV., Francks I., and Joan of Arc,” for the tricolour of the Revolu¬ 
tion. He again quitted France, and answered the attempts to 
make him renounce his claims in favour of the comte de Paris 
by the declaration (Jan. 25, 1872) that he would never abdicate. 
A constitutional programme, signed by some 280 members of the 
National Assembly was presented for his acceptance, but without 
result. The fall of Thiers in May 1873, however, offered an 
opportunity to the Royalists by which they hastened to profit. 
The comte de Paris and the prince de Joinville journeyed to 
Frohsdorf, and were formally reconciled with the head of the 
family (Aug. 5). The Royalists were united, the premier (the 
due de Broglie) an open adherent, the president (MacMahon) a 
benevolent neutral. MM. Lucien Brun and Chesnelong were sent 
to interview the comte de Chambord at Salzburg, and obtain the 
definite assurances that alone were wanting. They returned with 
the news that he accepted the principles of the French Revolu¬ 
tion and the tricolour flag. But a letter to Chesnelong, dated 
Salzburg, Oct. 27, declared that he had been misunderstood: he 
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would give no guarantees; he would not inaugurate his reign by 
an act of weakness, nor become "le roi legitime de la Revolu¬ 
tion.” ‘‘Je sui.s le pilote necessaire,” he added, “le seul capable 
de conduire le navire au port, fKirce que j’ai mission et autorite 
pour cela.” A last effort was made in the national assembly in 
June 1874 by the due de la Rochefoucauld-Ili.saccia, who formally 
moved the restoration of the monarchy, The comte de Cham- 
bord on July 2 issued a fresh manifesto, which added nothing to 
his former declarations. The motion was rejected by 272 to 79, 
and on Feb. 25, 1875, the assembly definitely adopted the re¬ 
public as the national form of government. The count died at 
Frohsdorf on Aug. 24, 1883. 

Sec Mnniffstes el pronramtues- politiqites dr M. Iv comte dr 
i'hamhord, /<S’4,V-73 (1X73), and Corriwpondancr de la famille rnyale 
et prindpalement dr Mftr. le comte dr Chamhord aver le comte de 
HouilU (18M4). (){ the literature relating to him, mention may be 
made of Henri V. et la monarckir traditionnelle (1H71); Le Comte 
dr Chamhord Hudit^ dans ses voyages et .sa correspondance (18S0); 
M. de Pene, JIrnri de Prance (1885). 

CHAMBORD, a v i llage of central France, in the department 
of Loir-et-Cher, on the left bank of the Cosson. 10 mi. E. by N. of 
Hlois. Fop. (i(j3f>) 165. 7 ’he village stands in the park of Cham- 
bord, which is enclosed by a wall 22 mi. in iirtumferencc. The 
celebrated chateau {see Akchitkctukk) forms a parallelogram 
flanked at the angles by round lowers and em losing a .square 
block of buildings, the fa<;ade of which forms the centre of the 
main front. There is a chapel of the ibth century and a famous 
double staircase. The chateau was originally a hunting-lodge of 
the counts of Rlois, the rebuilding of which was begun by Francis 
I in 1526, and completed under Henry 11 . It was the re.sidence 
of several .succeeding monarchs, and under Louis XIV' consid¬ 
erable alterations were made. In the .same reign Moliere’s Mon- 
sietir de Pourceuu^tnac and Le Bourgeois gentilhomme were per¬ 
formed here for the first time. Stanislas of Poland livecl at 
Chamhord, which was bestowed by his son-in-law. Louis XV, upon 
Marshal Saxe. It was given by Napoleon to Marshal llerthier, 
from whose widow it was purchased by sub.scri[)fion in 1821, and 
presented to the due de Hordcaux, who assumed the title of comte 
de Chamhord, On his death it came by bequest to the family of 
Parma. The estate was sequestrated in 1914. 

CHAMBRE ARDENTE, the term for an extraordinary 
court of justice in France, mainly held for the trials of heretics 
(Fr. “burning chamber”). The.se courts were originated by the 
Cardinal of Lorraine, the first of them meeting in 1535 under 
Francis 1 . The Chambre Ardente co-operated with an inquisitorial 
tribunal al.so established by Francis I, the duty of which w'as to 
discover cases of heresy and hand them over for final judgment 
to the Chambre Ardente. The court was abolished in 1682. 

See N. Weiss, La Chambre Ardente (Pari.s, 1889). 

CHAMELEON, the common name of members of one of the 
most remarkable of the families of lizards, Chameleontidae. Be¬ 
cause of the similar ability to change colour, the same name is 
misapplied to American lizards of the genus Anolis (Iguanidac). 
The great maj»)rity of chameleons arc referable to the genus 
Chamae.leo (containing about 70 species), the remaining genera, 
Rliampholcon, Lcandria and Brookesia, containing only a few 
dwarfed forms. The grou]) is found in Africa and Madagascar, 
Arabia, southern India and Ceylon. The grasping feet are formed 
by the fusion of the digits into two oppo.sable bundles, the tw'o 
outer digits being opposed to the three inner on the forelimb and 
vice versa on the hindlimb, and, like the prehensile tail, are cor¬ 
related with climbing habits. The eyes are large and independently 
movable, but the eyelids are fu.sed into one circular fold which 
leaves only the pupil visible; the eyes can also, unlike those of 
other reptiles, be focussed upon one spot, giving the binocular 
vision necessary for the nice appreciation of distances required 
in the use of the tongue. This organ is very large, club-shaped 
and provided with a sticky .secretion at its tip; the basal portion 
is narrow and composed of very elastic fibres, w'hich, when the 
tongue is not in use. are telescoped over the elongated copu- 
lar piece of the hyoid, which acts as a support. By means of its 
muscular mechanism the tongue can be shot out to a remarkable 
distance, somewhat exceeding the length of the body; the elas¬ 


ticity of the basal fibres assists in its rapid wa’thdrawal. It is by 
means of this extraordinary mechanism that the chameleon 
secures its prey; flies and other insects are deliberately stalked 
until within range, then out shoots the tongue and the victim is 
withdrawn adhering to its sticky tip. 

The ability of chameleons to change colour is proverbial, but 
their powers are usually exagger¬ 
ated and are quite equalled by 
tho.se of some other lizards. 
Change of colour is partly reflex 
in response to emotional stimuli 
and jiartly controlled through the 
eye; changes in the intensity of 
light, change of temperature and 
emotion produce marked and 
characteristic changes, but there 
is little direct response to the 
colour of the environment. The 
normal colour of the common 
chameleon may be gray-green 
with innumerable small dark 
specks and with rows of pale- 
brown patches on the .sides of the 
body; in the dark at normal tem¬ 
peratures the colour fades to a 
cream-colour w'ith irregular yel¬ 
low' spots, but exposure to hot 
sunlight causes the w’hole animal 
to darken until it may be uniformly dull black. High tempera¬ 
tures without direct sunlight usually produce greens and low 
temperatures dull grays; excitement and fright bring paler shades 
with brown patches and yellow spots, while anger causes the 
lighter areas to darken. 



The true chameleons, above; 

THE COMMON CHAMELEON OF THE 
MEDITERRANEAN REGION. BELOW; 
THREE DIVERSE TYPES OF AFRICAN 
CHAMELEONS 


Propagation is in most cases by means of eggs; these are small, 
oval, white in colour and provided with a tough parchment like 
.shell. They are buried by the mother and left to be incubated by 
the heat of the sun. A few species, e.g., the dwarf chameleon of 
South Africa (C. putnilus), retain the eggs within the body 
until they hatch, .so that the young arc born alive. 

An extraordinary feature of the group is a tendency toward the 
production of excrescences on the head. Many species have the 
occi[)ut produced backwards into a pointed casque and this may 
assume extraordinary dimensions; but the most remarkable de¬ 
velopments are the horns of .some of the tropical African and 
Malaga.sy species. In different forms there may be one, two, 
three or four horns or a single, flexible, dermal flap on the tip 
of the snout; in some species these appendages occur only on 
the male but in others they are present on both sexes. 

(D. M. S. W.; X.) 

CHAMFER, CHAMPFER or CHAUMFER, an archi¬ 
tectural term for the cutting off of the edges of the corners of 
a beam, post or other similar form, and also the slanting surface 
so produced. Chamfers are frequently hollowed or moulded. 
When the chamfer does not run the full length of the member 
that it decorates, the shoulder, diagonal cut or moulding against 
which it stops is known as a stop chamfer. 

CHAMFORT, SEBASTIEN ROCH NICOLAS (1741- 
1794), French wdt and man of letters, was born at a little village 
near Clermont in Auvergne, the son of a grocer named Nicolas. 
Educated as a free .scholar at the College des Gras.sins, he lived 
from hand to mouth in Pari.s mainly on the ho.spitality of people 
who were only too glad to give him board and lodging in exchange 
for the pleasure of the conversation for which he was famous. 
Thus Mme. Helv6tius entertained him at Sevres for some years. 
He had a great success with his comedies La Jcune indienne 
(1764) and Le Marchand de Smyrne (1770). In 1775, while tak¬ 
ing the waters at Bareges, he met the duche^se de Grammont, sis¬ 
ter of Choiseul, through whose influence he was introduced at 
court. In 1776 his poor tragedy Mustapha et Zeangir was played 
it Fontainebleau before Louis XVI and Marie Antoinette; the 
king gave him a further pension of 1,200 livres, and the prince de 
Cond6 made him his secretary. But he was a Bohemian naturally 
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and by habit, and the restraints of the court irked him. In 1781 
he was elected to the Academy ; in 1784, through the influence of 
Calonne, he became secretary to the king’s sister, Mme. Elizabeth, 
and in 1786 he received a pension of 2,000 livres from the royal 
treasury. He was thus once more attached to the court, and made 
himself friends in spite of the reach and tendency of his unalter¬ 
able irony; but he quitted it for ev’er after an unfortunate and 
mysterious love affair, and was received into the house of M. de 
Vaudreuil. Here in 1783 he had met Mirabeau, with w’hom he re¬ 
mained to the last on tenns of intimate friendship. 

The outbreak of the Revolution made a profound change in 
Chamfort’s life. Theoretically he had long been a republican, and 
he now devoted all his small fortune to the revolutionary propa¬ 
ganda. Until Aug. 31, 1791, he was secretary of the Jacobin club; 
he entered the Bastille among the first of the storming party. He 
worked for the Mcrciirc de France, collaborated with Ginguene in 
the Feuille villaf[coise, and drew up for Talleyrand his Adrcssc 
an peuple frauQais. 

With the reign of Marat and Robespierre, however, his uncom- 
promi.sing jacobinism grew critical, and with the fall of the Giron- 
dins his political life came to an end. But he could not restrain 
the tongue that had made him famous; he no more spared the Con¬ 
vention than he hail spared the court. He was imprisoned for a 
short time, and released; but he had determined to prefer death 
to a repetition of confinement, and when he was again threatened 
with arrest he attempted suicide with pistol and with poniard, dic¬ 
tating to those who came to arrest him the well-known declara¬ 
tion: "'Mai, Sebastien-Roch-Nicolas Cham fort, declare avoir 
voulu inourir en hovime libre plutdt qiie d'etre reconduit cn es- 
ciave dans nne maison d’arret,” which he signed in a firm hand and 
in his own blood. He. lingered on until April 13, 1794 in charge of 
a gendarme. To the Abbe Sieyes Chamfort had given fortune 
in the title of a pamphlet ("Qu’est-ce que le Tiers-Ftat? Tout. 
Qu’a-t-il? Rien”), and to Sieyes did Chamfort retail his supreme 
sarcasm, the famous “/e m'en vats enfin de ce monde ou U faut que 
le cocur se brise ou se bronze.'^ The maker of constitutions fol¬ 
lowed the (lead wit to the gravT.. 

The writings of Chamfort, which include comedies, political 
articles, literary criticisms, portraits, letters and verses, are col¬ 
ourless and uninteresting. His genius was in conversation. His 
Maximes et Pensees are, after those of La Rochefoucauld, the 
most brilliant and suggestive sayings of the 18th century. The 
aphorisms of Chamfort, less systematic and psychologically less 
im[)ortant than those of l^a Rochefoucauld, are as significant in 
their violence and iconoclastic spirit of the period of storm and 
[ireparation that gave them birth as the Reflexions in their ex- 
(juisite restraint and elaborate subtlety are characteristic of the 
tranquil elegance of their epoch; and they have the advantage in 
richness of colour, in picturesqueness of phrase, in passion, in 
audacity. Sainte-Beuve compares them to “well-minted coins 
that retain their value,” and to keen arrows that arrivent hrusque- 
nicnt et sifflc.nt encore. 

The Oeuvres complHes dr Nicolas Chamfort appeared at Paris, 5 vols. 
(1824-25), selections one vol. (1852), with a biographical and critical 
preface by Arsene Houssaye and Oeuvres choisies, with a preface and 
notes by M. de Lescurc (1879). See also Sainte-Beuve, Causeries du 
Lundi; M. Pellisson, Chamfort, Hude sur sa vie (1895). 

CHAMFRON or CHANFRIN. A horse's forehead, more 
particularly the piece of armour which covered the front of a 
barded horse. 

CHAMIER, FREDERICK (1706-1870), English novelist, 
was the son of an Anglo-Indian official, and served in the navy 
from 1809 to 1856. Captain Chamier wrote several popular sea- 
stories, including The Life of a Sailor (1832), Ben Brace (1836), 
The Arethusa (1837), Jack Adams (1838), Tom Bowling (1841), 
and Jack Malcolm’s Log (1846). He also edited and brought 
down to 1827 James’s Naval History (1837). 

CHAMILLART, MICHEL (1652-1721), French state.sman, 
minister of Louis XIV. In 1690 he was made intendant of 
finances, and on Sept. 5, 1699, the king appointed him controller- 
general of finances, and on Jan. 7, 1700, minister of war. From 
the first Chamillart’s position was a difficult one. The deficit 
amounted to more than 53 million livres, and the credit of the 
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state was almost exhausted. In Oct. 1706 he showed the king 
that the debts immediately due amounted to 2S8 millions, and 
that the deficit already foreseen for 1707 was 160 millions. In 
Oct. 1707 he saw with consternation that the revenue for 170S 
was already entirely eaten up by anticipation, so that neither 
money nor credit remained for 1 708. In these conditions Chamil- 
lart resigned his office of controller-general. Public opinion attrib¬ 
uted to him the ruin of the country, though he had tried in 1700 
to improve the condition of commerce by the creation of a coun¬ 
cil of commerce. As secretary of state for war he had to place 
in the field the army for the War of the Spanish Succession, and 
to reorganize it three times, after the great defeats of 1704, 1706 
and 1708. With an empty treasury he succeeded only in part, and 
he frankly warned the king that the enemy would soon be able 
to dictate the terms of peace. He resigned office in 1709, and died 
on April 14, 1721^ 

See G. Esnault, Michel Chamillart, controleur genhal el serrHaire 
d'ilat de la guerre, corrcspondance et papiers iuhiits (1885); dc 
Hoislisle Corrcspondance dcs contrdleurs gOn^ratix (vol. ii., j 88,0 ; 
M. I.anglois. Lows XIV. et la cour. D’apres trois tOnoins nouvraux: 
BRi.se Bcauvillier, Chamillart . (1926), 

CHAMINADE, CtiCILE (1861-T944'), French compo.ser, 
was born in Paris on Aug. 8, t86i. She studied in Paris, her 
musical talent being showm at the age of eight by the writing of 
some church mu.sic which attracted Bizet’s attention; and at 
eighteen she came out in public as a jdanist. Her own composi¬ 
tions, both songs (in large numbers) and instrumental pieces, are 
melodious and effective and have enjoyed great popularity. 

CHAMISE (Adenostoma fasciculatum). A North American 
shrub of the rose family (Rosaceae), called also chamiso, found 
in the chaparral belt on foothills and mount:un slopes in Uali- 
fornia, ranging up to 5,000 ft. altitude. It grows from 2 ft. to 10 ft. 
high, with .shreddy brown bark; .slender twiggy branches; resin¬ 
ous, narrow leaves in bundles or fascicles, and small white flow¬ 
ers in panicled clu.sters. C'harnise is the most abundant and char¬ 
acteristic .small shrub of the higher foothills west of the Sierra 
Nevada, where, between the lower foothills and the yellow pine 
belt, it often forms a distinct zone called cliamisal. {See Chai*- 

AKRAL.') 

CHAMISSO, ADELBERT VON (Loi is Charlfs Ad¬ 
elaide de) (1781-1838), German poet and botanist, was born at 
the chateau of Boncourt in ('hampagne, the ancestral seat of his 
family. Driven from France by the revolution, his jiarcnts settled 
in Berlin, where in 1796 young Chamisso obtained the po.st of 
])age-in-waiting to the queen, and in 1798 entered a Prussian in¬ 
fantry regiment as ensign. In close collaboration with Varn- 
hagen von En.se, he founded in 1803 the Berliner Musenalmanach, 
in which his fir.st verses apix'ared. Although the cntcrjiri.se was 
a failure, it brought him to the notice of literary celebrities. He 
left the army in 1808, and in 1810 joined (he charmed circle of 
Mme. dc StaH, following her in her exile to Coppet in .Switzer¬ 
land. In 1813 he wrote the prose narrative Peter Schlemihl, the 
man who sold his shadow. The most famous of all his works, it 
has been translated into most European languages (Engli.sh by 
W. Howitt). In 1815 Chamisso was appointed Vmtanist to the 
Ru.ssian ship “Rurik,” which Otto von Kotzebue commanded on 
a .scientific voyage round the world. He published his diary 
{Tagcbiich) of this cxpiedition in 1821. In 1818 he became cus¬ 
todian of the botanical gardens in Berlin. From 1829 he brought 
out the Deutsche Musenalmanach, in which his later poems were 
mainly published. He died on Aug. 21, 1S3S. 

As a scientist Chamisso wrote Bemerkungen und Amichten, 
and Vbersicht der nutzbarsten und schddliclisten Ccwdchse in 
Norddeutschland (1829). His Frauenliebe und -leben (1830), a 
cycle of lyrical poems, which was set to music by Schumann, 
were particularly famous. Noteworthy are also Schloss Boncourt 
and Salas y Gomez. In the lyrical expression of the domestic 
emotions he displays a fine felicity, and he knew how to treat with 
true feeling a talc of love or vengeance. Die Lbwenbraut may be 
taken as a sample of his weird and jiowerful simplicity; and 
Vergeltung is remarkable fora pitiless precision of treatment. 

The first collected edition of Chamkeo’s works was edited by J. E. 
Hitz^ (6 vols., j8j6; 6th cd., 1874); there arc also excellent editions 
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by M. Korh (j 880 and O. F. Walze! (1892). On Chamlsso’s life 
see J. E. Hitziu, “Lcbt'n und Briclo von Adclbert von Chamisso” 
(in ihc (.irsammelte Werke) ', K. Fulda, Chnmhso und seine Zeil 
(iX8j); (t. Hofmeij^ter, Adrlhrrl von Chantissn (1884); and E. du 
Boi.s Hi'ymond, Adclbert von Chantisso ah Naturforscher (1889). 

CHAMKANNI, a small tribe of Ghoria Khel Pathans in 
Kurram, Afghanistan. 

CHAMOIS, the FrancO'Swiss name of a hollow-horned 
ruminant known in German as Gemse or Gemsbok; scientifically, 
Rnpicapra rtipicapra. It is the only species in the genus, though 
every European range posse.^ses a local race. It is the type of the 
tribe Rupicaprini which includes several goatlike genera (see 
Antklope; ItovTDAFi:). About the 
size of a roebuck, with a short 
tail, it is distinguished by the ver¬ 
tical, backwardly-direcled horns 
in both sexes, though these are 
larger in the male. Though differ¬ 
ing in the shade of their hair, all 
the various races hav'C black and 
white face markings and a black 
tail and dorsal stripe. The alpine 
rac(‘ is chestnut brown in summer, 
lighter and grayer in winter. A 
thick under-fur is developed in 
the cold weather. Chamois live 
ill small luT.ls, I, 111 llic old malts chamois, a goat antelope 
only join these during the rutting 

season (October), when they engage in fierce contests with each 
other. The period of gestation is 20 weeks, and the usual number 
of off.sjiring is one. In .summer, the animals ascend to the snow¬ 
line, 1 icing only exceeded in the loftiness of their haunts by the 
ibex. In winter they descend to wooded regions. Chamois hunt¬ 
ing is a favourite sport of the Swi.ss and Tirolesc, and of ama¬ 
teurs from all countries. As a rc'sult of this, the chamois has 
become rare in many of its old haunts, but it is now pre.served in 
the Swiss National Park in the Eng.idine. Exceedingly wary and 
astonishingly agile, the animal is very difficult of approach. It 
fc'eds in summer on mountain herbs and flowers, in winter on the 
young shoots of the pine. The skin is very .soft and is made into 
the original “shammy” leather, though this is now »al.so made 
from the skins of other animals, 'rhe flc'sh is prized as venison. 
During the pre.sent century the chamois has been successfully 
introduced from .Austria into New Zealand. 

CHAMOMILE or CAMOMILE FLOWERS, the /lores 

(inthrmidis of the British Pharm.tcopoeia, the flower-heads of 
Atitlumis riobilis (family Compositae 1, a herb indigenous to west¬ 
ern Euroiie. It is cultivated for medicinal jiurpo.ses in Surrey, at 
several places in Saxony, and in France and Belgium—that grown 
in England being much more valuable than any of the foreign 
chamomiles. In the wild i)larU the florets of the ray are ligulate 
and while, and coiit.iin pistils only, those of the disk being tubular 
and yc'llow; but under cultivation the whole of the florets tend to 
become' ligulate and white, in which state the flower-heads arc 
said to bc' double. The tlower-heacls have a warm aromatic odour, 
which is char.'icteristic of (he entire plant, and a very bitter taste. 
In addition to a bitter extractive principle, they yield a /olatile 
liquid, which on its first extraction is of a pale blue colour, but 
becornc's a yellowish brown on c.xposurc to light. It has the char¬ 
acteristic' odour of the llowers, and consists of a mixture of butyl 
and amyl angelates and valerates. Chamomile is used in medicine 
in the form of its volatile* oil. 

Wild chamomile is Matricaria Chamomilla, a weed common in 
w'aste :md cultivated ground esfX'cially in the southern counties 
of England. It has somewhat the appearance of true chamomile, 
but a fainter scent. 

CHAMONIX-MONT-BLANC, a well-knowm Alpine tour¬ 
ist resort, in the department of Haule-SavcMc, south-east France. 
Top. (n).tfi) 1,858. The valley of C'hamonix runs from north- 
e.ist to south-west, and is watered by the Arve, which rises in the 
Mer de Glace, On the .south ea.st towers the snowclad chain of 
Mont Blanc, and on (he north-west the rugged chain of the Brevent 



I and of the Aiguilles Rouges. Chamonix (3,416 ft.) is the best 
j starting-point for the exploration of the glaciers of the Mont 
Blanc chain, as well as for the ascent of Mont Blanc itself. It is 
connected with Geneva by a railway (55 miles). 

The valley is first heard of about 1091, when it was granted by 
the count of the Genevois to the great Benedictine house of St. 
Michel de la Cluse, near Turin, which, by the early 13th century, 
had established a priory there. In 1786 the inhabitants bought 
their freedom from the ciinons of Sallanches, to whom the priory 
had been transferred in 1519. In 1530 the count of the Genevois 
granted the privilege of holding two fairs a year. The tourist 
industry dates from the i8th century, but its development is 
modern. The first party to publish (1744) an account of their 
visit was that of Dr. R. Pococke, W, Windham and other English¬ 
men w'ho visited the Mer de Glace in 1741. 

CHAMPAGNE, an ancient province of France, bounded 
north by Liege and Luxemburg; east by Lorraine; south by Bur¬ 
gundy; and west by Picardy and Isle dc France. It now forms 
the departments of Ardennes. Marne, Aube and Haute Marne, 
with part of Aisne, Seine-et-Marne, Yonne and Meu.se. Its name 
is derived from the immense plains near Reims, Chalons and 
Troyes. The province was constituted by joining (0 the countship 
of Champagne the ecclesiasticEil duchies of Reims and Langre.s 
.and the ecclcsiasticEal countship of Chalons. From 1152 to 1234 
the countship of Champagne reckoned Eamong its dependencies 
the countship of Blois and Chartres, of which Touraine was a fief, 
the countship of Sancerre and various scattered fiefs in the Bour- 
bonnais and in Burgundy. The countships of Troyes and Meaux 
were also absorbed into this amalgamation of territories w'hich 
became known as the “countship of Champagne and Brie,” (See 
Troyes.) 

About 1020, Odo 1 . (Odo II., count of Blois, q.v.) beccame 
count of Champagne. In 1037 he wais succeeded by his younger 
son, Stephen II, About 1050, Odo IE, son of Stephen IE, became 
count and was followed about 1063 by TheobLald E, count of Blois 
and Meaux, elde.st son of Odo I. In 1077 he seized the countships 
of Vitry and Bar-sur-Aube, left vacant by Simon of Valois, who 
hiid retired to a monastery. In 10S9 Odo HE, second son of 
Theobald IE, became count, and was succeeded about 1093 hy his 
younger brother, Hugh, who became a templar in 1125, and gave 
up the countship to his suzerain, the count of Blois. In 1125 the 
countship of Champagne passed to Theobald IE the Great, already 
count of Blois and Meaux, and one of the most powrrful lYcnch 
barons of his time. After him the countship of Blois became the 
appanage of a younger branch of his hou.se. In \ 152 Henry the 
Liberal, eldest son of Theobald II., became count of Champagne; 
he married Mary, daughter of Louis VH. of France, and went to 
the crusade in 1178. He was taken prisoner by the Turks, recov¬ 
ered his liberty through the good offices of the emperor of the 
East, and died a few days after his return to Chcampagne. In 1181 
his eldest son, Henry II., succeeded him under the tutelage of 
Mary of France. In 1190, he went to the Holy Land and became 
king of Jerusalem in 1192 through his marriage with Isabelle, 
widow' of the marquis of Montferrat, He died in 1197 in his town 
of Acre. In 1197 Theobald HE, younger son of Henry E. became 
count, and was succeeded in 1201 by Theobald IV., “Ic Chanson- 
nier,” the son of Theobald III. and Blanche of Navarre. His reign 
w'as singularly eventful. In 1226 he followed King Louis VIE to 
the siege of Avignon, and after the death of that monarch played 
a prominent part during the reign of St. Louis. He became king of 
Navarre in 1234 by tbc death of his maternal uncle, Sancho VH., 
but as a result of the onerous treaty which he concluded in that 
year with the queen of Cyprus he was compelled to cede to the 
king, in return for a large sum of money, the overlordship of the 
countships of Blois, Chartres and Sancerre, and the viscounty of 
Chateaudun. In 1239-40 he took part in an expedition to the 
Holy Land, and died on July 14, 1254 at Pampeluna. The witty 
and courtly songs he composed place him in the front rank of the 
poets of that class, in which he showed somewhat more originality 
than his rivals. In 1254 Theobald V., his eldest son and, like him, 
king of Navarre, became count of Champagne. He married Isa¬ 
belle of France, daughter of St. Louis, and followed bis father-in- 
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law to Tunis to the crusacle, dying on his return. In 1270 he was 
succeeded by Henry III. the Fat, king of Navarre. Henry was 
succeeded in 1274 by his only daughter, Joan of Navarre, who 
married in 1284 the heir-presumptive to the throne of France, 
Philip the Fair. She became queen of France in 1285, and died on 
April 4, 1305, when her eldest son by King Philip, Louis Hutin, 
became count of Champagne, which was attached to the French 
crown on his accession as king in 1314. 

The celebrated fairs of Champagne, which flourished in the 12th 
and 13th centuries, were attended by merchants from all parts of 
civilized Europe. They were six in number; two at Troyes, two at 
Provins, one at Lagny-sur-Marne and one at Bar-sur-Aube. They 
formed a kind of continuous market, di\ ided into six periods, and 
passed in turn from Lagny to Bar, from Bar to Provins, from 
Provins to Troyes, from Troyes to Provins and from Provins to 
Troyes, to complete the year. It was, in fact, a perpetual fair, 
which had at once unity and variety, offering to the different parts 
of the countship the means of selling succes.sively the special pro¬ 
ductions of their soil or their industry, and of procuring in ex¬ 
change riches and comforts. These fairs had six-cial legislation; 
and special magistrates, called “masters of the fairs,” had control 
of the police. For the wine sec Champagne Wines. 

Bibliography. —H. d’Arbois de Jubainville, Histoire des dues el 
des comlt's de Champagne (1859-66) ; A. Longnon, Documents relatifs 
au comti de Champagne et de Brie, vol. i. with map (1901 seq.) ; 
F. Bourquelot, Btudes stir le.s joircs de Champagne (1865). (.4. Lo.) 

CHAMPAGNE, BATTLES IN. This was the name com¬ 
monly if vaguely given to a number of long drawn-out offensives 
on the western front in World War I. Among the principal ones 
the first was the French attack east of Reims on Sept. 25, 1915, 
an outline of which will be found in the article on World 
War I. Tlie simultaneous British offensive at Loos (g.v.), north 
of Lens, was intended to be subsidiary to this, as was also a lesser 
French offensive south of Lens. Still more important in scale and 
design was the French offensive west of Reims in April 1017, 
frequently called the Nivelle offensive. The failure of this ambi¬ 
tious plan for a swift and dccLsive break-through culminated in 
mutinies which seriously endangered the fighting efficiency of the 
French army; only after some months was its morale restored by 
the sympathetic and prudent leadership of Gen. Petain. 

The Autumn Offensive, 1915. —During the summer of 1915 
local attack.s had been carried out in the Vosges and Argonne, 
while preparations were being made for operations on a large 
scale in Champagne and for a powerful diversion in Artois. The 
objective in Champagne was the rupture of the German front 
from Bazancourt to Challerange, so as to outflank their positions 
to the north of Reims and in the Argonne. It was hoped thus to 
roll up the eastern part of the German front. Under the direction 
of Gen. de Castelnau the attack was made by the II. Army 
(Petain) with the right of the IV. Army (de Langle de Cary) and 
the left of the III. Army (Humbert), a total of 35 divisions, 
or at least 420 battalions, against the German HI, Army (Einem), 
which had at first only 70 battalions, later reinforced to 192. 
However, the secret of the future offensive was so badly kept 
that as early as Aug. 15 a German order had foreseen it. The 
artillery preparation began on Sept. 22, and at 9:15 a.m. on Sept. 
25 the assault was launched and penetrated along almost the 
whole front to a depth of from 2,000 to 4,000yd. reaching even 
the second position in one sector. But the German command, 
foreshadowing the method of elastic defence which became famous 
in 1918, had withdrawn the guns and allowed the lightly held 
first position to act as a shock-absorber. Progress then became 
slow and cosily. 

On Sept. 28 and 29 a part of the second position was carried 
to the west of Le Mesnil and Navarin farm and a break through 
was made in a narrow section, but the Germans quickly closed the 
gap. The French cavalry corps had to retire on the 28th to the 
rear lines without having been engaged. On the 30th a general 
order announced the end of the operations with the capture of 
25,000 prisoners and 150 guns. Nevertheless, abortive attacks 
continued until Oct, 8, The Champagne offensive cost the French 
80,000 killed and missing and 100,000 sick and wounded. The 
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results were not in due proportion to this .sacriluo. mainly bec.iuM* 
the attacks had lacked the characteristics of surprise, rapidity 
and continuity, and had been continued too h^ng. 

French Offensive on the Aisne, 1917 .—rhe strategical and 
political controversies which preceded the opening of the allies’ 
offensive campaign of 1917 are dealt with in the article on 
World War I. On the Aisne, the French offensive was lo e.xtend 
from Vailly to Reims. Gen. Ptkain, consulted by Nivelle on the 
proposed action, criticized it freely arul refused the leadership, 
which was entrusted to Gen. Michelet. The V. Army (Masel), 
which had held this front since 1914, closed on its right to make 
room for the VT. Army (Mangin), while the X. Army (Duchene) 
was in reserve. Nivelle had decided on a rapid attack \vhi<h aimed 
at carrying the positions and all the artillery zone at the first 
assault. This resembled the method twice employed at Verdun. 
No one raised any serious objection, but Nivelle foretold an im¬ 
mediate exploitation of the success by the X. Army, which should 
carry it as far to the north as possible. Michelet estimated that 
the whole operation might be accomplished the first day. or at 
latest on the morning of the second. He indicated as objectives the 
foot of the heights to the north of the Ailette, the plain of Laon, 
and the east of Brimont fort. The only objection was raised by 
Mangin, who called attention particularly to the importance of 
good atmospheric conditions. This did not modify Nivelle’s 
wishes, and Michelet exaggerated them by giving such detailed 
orders that no initiative was left to the army commanders. 

The preparation for the offensive was in full swing when the 
German retreat to the Hindenburg line began. Nivelle's plan had 
to be modified, the (~)i.se-Sommt! attack lost all interest and that 
upon the Aisne alone remained. Mangin called attention to the 
fact that the retirotnent had left a right-angled salient about the 
Laffaux mill and that an attack to the north would lie able to 
take the Chemin des Dames in reverse. The commander-in-chief 
admitted this and (wo divisions were devoted to this local opera¬ 
tion. In addition it was decided that the IV. Army (.Anihoine) 
.should attack the Massif de Moronvillicrs, east of Reims. On 
lop of this a political incident led to the retirement of Gen, 
Lyautey, Minister of War. He was replaced by M. Painleve, who 
was hostile to Nivelle’s plans. This weakened the confidence of 
the commander-in-chicf’s subordinates, and Nivelle went .so far 
as to offer his resignation, which was refused. 

The British share of the offensive began on April 9 before 
Arras. The operations on the Aisne should have begun on Ai>ril 
12, but were put off, first to the J4th, then to the 16th on account 
of the bad weather. The front of attack measured 25 miles. The 
VL Army (Mangin) operated on nearly 10m. with 17 divisions 
plus a cavalry division and a territorial division, 1,669 guns, of 
which 823 were heavy or large; the V. Army (Masel) had a 
nearly similar strength but with 1,967 guns (1,107 heavy or 
large). The artillery preparation commenced on April 5 and 
continued until the 15th on account of the postponement of the 
attack. It sufficed, but its duration permitted the Germans to 
make suitable dispositions and there was no surprise. On the 
morning of April 16 the Allies carried the first German line on 
the whole front. The right and centre of the V. Army gained a 
depth of 11 to 2m., but on the left a tank attack, badly con¬ 
ducted, failed with heavy l()s,ses and the infantry rapidly came to 
a standstill on the plateau of Craonne. The right of the VI. Army 
took the position of Hurtebise and pushed as far as the. Ailette, 
but further east the fighting was desperate and the gain insig¬ 
nificant. In the centre progress was more satisfactory, though 
difficult. On the left, the commencement was good, hut the ad¬ 
vance quickly became wild, and at certain points it was practically 
negligible. 

To sum uj), although some good results had been obtained the 
hoped for success had not been won. Badly informed, Nivelle 
imagiqed that on the 17th he ought to slop the northern advance 
of the VI. Army and push the V. Army towards the north-east. 
This order became delayed, so on the 17th Mangin continued his 
attacks, notably in the centre, where he made a marked advance 
on the front Braye en Laonnois-Ostel. The situation having 
changed Mangin ordered a vigorous pursuit, in spite of the 
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Slopping order, blow progress was made towards the Chemin des 
Darnes. On the same date (i7th> the IV. Army (AnthoineJ 
had made good progress in the Massif dc Moronvilliers. Between 
the 16th and 20th the French captured 21,000 prisoners and 183 
guns, and advanced some 5m. on the Aisne front of 7|,m. width. 
Of the 52 Oernian divisions in reserve available on April i only 
16 remained unengaged. This result was less than had been hoped, 
but it was nevertheless appreciable and certainly superior to those 
of preceding offensives. 

I nhappily the morale' behind the front line was rapidly declin¬ 
ing, the losses being greatly exaggerated. Nevertheless, Nivelle 
rontiniH'd his operations The X. Army took u{) its position on the 
plateau de C raonne, between the* V. and VI. .'\rmies, but on 
Afiril 27 Mi(he!et wrote that he had not strength enough for a 
general offensive toward the north and that he projuxsed to limit 
himself to local attacks. Nivelle accepted this solution. These 
operations, rendered more difficult by the unfortunate intervention 
ol politicians, produced vc'ry poor results. The IV. Army on 
May 4 cajitured the ('raonne plateau, and Laffaux mill was carried 
on the 5lh. For several months, however, the X, Army could 
only with diffic ulty hold on to the crest of the C'hemin des Dames. 
The French had lost from April 16 to 25, 15,000 dead, 60,000 
wounded and 20,500 missing. Nevertheless, all the 52 reserve 
German divisions of April i had been ernployc*d by May 4, and 
quiet sectors had been robbc-cl to reinforce the Aisne line. Up 
to May 25, (j(j German divisions had already appearc'cl on the 
front attacked, of which 11 had appeared twice. This expenditure 
was triple that before Verdun in ten months. 

( B. E. r.; C. M. E. M.) 

CHAMPAGNE WINES. Champagne is a pale gold or 
straw-coloured table wine which has been made naturally effer¬ 
vescent through a second fermentation in a iKittle or other closed 
container. It is the best-known of all sparkling wines (,\re Wi.s'F.), 
having been developed to perfection through centuries in the 
former province in l-'rance from which it gels its name. 

In ITance, Init not normall\' elsewhere, the name Chamiiagne is 
n'.stricted to v\ine obtained from grapes grown in hillside vine¬ 
yards within a rough triangle connecting Reims, Epernay and 
( halons-sur-Marnc. White table wines of a number of these 
vineyards, usually from I’iuol noir. Chardonnay and Tinot blaiu 
grape varieties, are blended together to combine their differing 
characteristics. 'Fo the filerul are axlded a special Champagne 
yeast, and some sugar, either alone or in a syrup with aged wine 
In the resulting fermentation carbon dioxide gas seeks to escape; 
but, lilocked by the closed container, it becomes fixed in the 
wine, to reveal itself in the form of tiny, pungent bubbles, when 
the bottle is opened for use. 

Either of two types of closed containers may be used to enrasc 
the fermenting Champagne. In the older, cla.ssic method, bottle's 
able to withstand pressures of as much as 100 lb, per sq.in. are 
employed. Thick corks, held by steel clamps called agraffes, block 
the necks. The filled bottles are slacked horizontally in tiers and 
left so for a period of months, until the second fermentation com- 
[)leles itself. 

Unwanted sediment is created during the fermentation, and. to 
remove this, workers place the bottles in racks, necks downward. 
Each day for months they lift each bottle slightly, (wist and 
partly turn it. The repeated action, called “ridciling.” shifts the 
.sediment along the glass until if comes to rest on the cork. At 
this point tlie bottle’s neck is immersed in a freezing solution; 
the clamp is then released and the gas pressure forces out the 
cork and a small quantity of frozem wine, containing the sedi¬ 
ment. This process is known as “disgorging.” 

Quickly, before much of the Champiagne can be lost, a little 
sweet liqueur is added, the bottle is strongly corked, the cork is 
wired on, and. except for final aging, the effervescent wine is 
'ready for use. The amount of liqueur added determines the de¬ 
gree of sweetness of the Champagne. A Champagne may Ih^ 
almost completely dry of sugar (“brut”), semi-dry (usually la¬ 
belled “extra-dry.” “dr>'” or “sec”) or sweet (“doux”). 

Tlie second, and faster and less ex])ensive, w'ay of producing 
Champagne is by the “bulk” process. In this, the wine has its 


second fermentation in large glass-lined tanks which may hold 50 
or even i.ooo gallons. From these, after fermentation, the wine 
is transferred, under pressure, directly into bottles; the sediment 
is left behind in the lank or removed by a filter. 

Outside of France, wines jiroduced in the manner and possessed 
of the characteristics of Champiagne may be sold under that label 
qualified with the name of the place of origin. When the “bulk'’ 
process has been used the governments of some countries, includ¬ 
ing the U.S., require that fact to be slated. (Srr Wixf.. ) 

BtBLio(;RAPiiv.—Andre L, Simon, 7 'hr Supply, the Care and ihe 
Sale of Wine (192.O, Champagne (to.mG H.’ Warner Allen, Thr 
Wines of France (1924); C. Moreau-Bcrillon, Au pays du Champapir, 
Le vipioble, Lr vin (191.O; Frank Schoonmaker and Tom Marvel, 
The Complete Wine Book (1934); Wine .Arlvisorv Hoard, San Fran- 
cUco, Wine Handbook Series, vol. ii (194G. (H. A. Cw.) 

CHAMPAGNY, JEAN BAPTISTE NOMPERE DE, 

DC’c Df: Cadore (1756-1834), FTench politician, was born at. 
Roanne on Aug. 4, 1756, and entered the navy in 1774. He fought 
through the war in America and resigned in 1787. Elected deputy 
by the noblesse of Forez to the states-general in 1789, he went 
over to the third estate on June 21 and collaborated in the work 
of the Constituent Assembly, especially occupying himself with 
(he reorganization of the navy, fie remained in private life from 
1791-9Q, when Napoleon named him member of the council of 
state. FTom July 1801 (o Aug. 1804 he was ambassador of ITance 
at Vienna and directed the incessant negotiations between the two 
courts. As minister of the interior (i 804-7) be proved an ad¬ 
ministrator of the first order. In Aug. 1807 he succeeded Talley¬ 
rand as minister for foreign affairs. He din^eted the annexation 
of the Papal states in April 1808, worked to secure the abdication 
of Charles IV. pf Spain in May 1808, negotiated the peace of 
\'ienna (1809) and the marriage of Napoleon. In April i8n a 
quarrel with the emperor led to hi.s retirement. In iSi.p after 
(he abdication, (he empress sent him on a fruitle.ss mission to the 
emperor of Austria. Then he went over (0 (he Bourbons. During 
the Hundred Days he again joined Napoleon. This h'd to his 
exclusion by Louis X\'III., but in 1S19 he recovered his dignity 
of peer. He died in Paris on July 3, 1834. Three of hi.s .sons 
achieved distinction. Fram^ois (1804-1882) wrote a history of 
the Roman empire, in three parts—(1) Les Cesars (1841-43, 4 
vols.); (2) Les Antonins (1863, 3 vols.); (3) Les C(Kuirs du III 
sihle (1870, 3 vols.). Napoleon (1806-187.;) [)ubli.shed a Traite 
de la Police municipale in 4 vols. (184.1-61). and was a deputy in 
the Corps Legislatif from 1852-70. Jerome Paul (1809-S6) was 
also deputy in the Corps Legislatif from 1853-70, and was made 
honorary chamberlain in 1859. He worked on the official publica¬ 
tion of the correspondence of Napoleon I. 

CHAMPAIGN, a cit y of Champaign county, Illinois, U.S.A., 
in a rich agricultural region, 125m. S. by W. of C'hicago, It is on 
federal highways 45 and 150; is served by the Big Imur, the Illi¬ 
nois Central, the Wabash and the Illinois Traction railways; and 
has a commercial airport. The population in 1940 was 23,302. 
Chanqiaign and Urbana, adjoining it on the east, form practicallc' 
one city, with common public utilities and civic enterprises. The 
only separate institutions are the post offices and the city govern¬ 
ments. Champaign has (he greater part of (he business and indus¬ 
trial activities, which include railroad repair shofjs and manufac¬ 
tures of heavy castings, soybean oil and feed, bleachers, gloves, 
concrete measuring devices, impact registers, caps and gowns. Its 
total factory production in 1939 was valued at $3,604,996. The 
campus of the University of Illinois (q.v.) lies partly in Cham¬ 
paign. At Rantoul, 14 mi. N., is Chanute field, a flying field of 
the U.S. army air corps, with 16.000 students. Champaign was 
founded in 1855 and incoqjorated as a city in i860. 

CHAMPAIGNE, PHILIPPE DE '(1602-1674), Belgian 
painter of the French school, was born at Brussels of a poor 
family. He was a pupil of J. Fouquicres; and. going (0 Paris 
in 1621, was employed by N. Du Chesne to paint with Nicholas 
Poussin in the palace of the Luxembourg. His best works are to 
be found at Vincennes, and in the church of the Carmelites at 
Paris, where is his celebrated Crucifix, a signal perspective suc¬ 
cess. on one of the vaultings. After the death of Du Chesne, 
PhiUppe became first painter to the Queen of France, and ulti- 
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mately rector of the Academy of Paris. As his age advanced and 
his health failed, he retired to Port Royal, where he had a 
daughter cloistered as a nun, of whom (along with Catherine 
Agnes Arnauld) he painted a picture, now in the Louvre, highly 
remarkable for its solid unaffected truth. This, indeed, is the 
general character of his work,—grave reality, without special 
elevation or depth of character, or charm of warm or stalely 
colour. He produced an immense number of paintings, religious 
and other subjects as well as portraits, dispersed over various 
parts of France, and now o\er the galleries of Europe. Philippe 
died on Aug. 12, 1674. 

CHAMPARAN, a district of British India, in the Tirhut 
division of Bihar, occupying the northwest corner of Bihar, be¬ 
tween the two rivers Gandak and Baghmati and the Nepal hills. 
It has an area of 3,553 sq.mi., and a population (1941) of 2,307.- 
569. The district is a vast level, except in the north and north¬ 
west, where outliers of the Himalayas, known as the Sume.swar 
and Dun ranges, extend for some 15 miles into the alluvial plain. 
The former hills ri.se to a height of 2.8S4 feet at Fort Sumeswar; 
at their eastern extremity is the Bhikna Thori pass into Nepal. 
The tsvo ranges, which have an area of about 364 sq.mi., contain 
stretches of forest and jungle. Elsewhere the land is closely 
cultivat(;d, and teems with an active agricultural population. 
The principal rivers are the Gandak, navigable all the year 
round, the Burh Ciandak, Lelbagi, Dhanauti and Baghmati. Old 
beds of rivers intersect Champaran, and one of the.se forms a 
chain of lakes w'hich occupies an area of 139 sq.mi. in the centre 
of the district. 

Champaran was the chief seat of indigo planting in Bihar before 
the decline of that industry. There are about 40 saltpetre re- 
lincries. The district suffered severely from drought in 1866 and 
1874, and again in 1897. As a protection against crop failures the 
Tribini and Dhaka canals have been constructed. The former 
derives its supi)ly from the Gandak river at Tribini immediately 
below the Nepal frontier and irrigates a tract in the north of the 
district. The latter is a minor work taking off from the river 
Lalbukaya and irrigating 13.000 acres in the east. The district is 
traversed l)y the Bengal and North-Western railway. A consider¬ 
able trade is conducted with Nepal. 

The administrative headquarters arc^ at Motihari (pop., 1941, 
20.717); and Bettia (pop.. i()4i. 30,309), a subdivisional tow'n. is 
the headquarters of the large estate known as the Bettia Raj and 
of a Roman Catholic mission founded in 1748; .Sugauli, a small 
military station, was the scene of a massacre during the Mutiny; 
it w’as here that the Nepalese treaty of 1815 was signed. Three 
of the .sandstone pillars with pillar edicts which Asoka erected to 
mark the stages of his journey into Nepal are found in this dis¬ 
trict at the following places; Lauriya Nandangarh, Lauriya Araraj 
and Rampurisa. 

CHAMPEAUX, WILLIAM OF (c. 1070-1121), French 
Scholastic, was bom at Champeaux near Melun. After studying 
under Anselm of Laon and Roscelin, he taught in the cathedral 
school of Paris, where he opposed Roscelin and had Abelard as a 
pupil. In 1103 he became a canon of Notre Dame, but in jio8 
retired to the abbey of St. Victor, where he rcsumccl his lectures. 
He afterwards became bi.shop of C'halons-sur-Marne, and took part 
in the di.sputc concerning investitures as a supporter of Cali.xtus 
II. Flis theological works are the De Eticharislia (inserted by 
Jean Mabillon in his edition of the works of St. Bernard), and 
the De Origine Ardmae (in E. Marline’s Anccd. nov. 1717 vol. v.) 
in which he upholds the theory of Creatiani.sm (that a soul is 
specially created for each human being). In his De Gencribus et 
Speciebus (printed by V. Cousin in Ouvrages inediis d\ 4 bclard, 
1836), William shows him.sclf an excessive realist by declaring that 
the universal is the whole reality of the individual, but in his later 
Senteiitiae (extracts published in G. Lefivre: Les variations de G. 
de Champeaux, Lille, 1898), he adopts a moderate realism. 

For his view's and controversies with Abelard see Schoi.a.stictsm and 
Abelard. 

See Leffevre: op. cit.; Hurtault: “Th^ologic de G, dc Champeaux” in 
Rev. de sc. eccl. ct sc. cath. 1908-09; E. Michaud: G. de Champeaux et 
les icoles de Paris au XID sikcle (2nd ed. Paris, 1868), and Uberweg: 
Grundriss der Gesch. der Phil, teil ii. (Berlin, 1928). 


CHAMPERICO,a Pacific port of Guatemala, Central .Amer¬ 
ica, 28m. by the International Railways of Central America from 
Retalhuleu. Pop. (1940) 894. Exports, chiellv coffee. The har¬ 
bour is an open roadstead, ships being served bv lighter. 

CHAMPERTY, in common law. a bargain Ix lween a plaintih 
or defendant in a cause and another person, to divide the land 
(campum partiri) or other subject-matter of the action in the 
event of success, in consideration of that person carrying on or 
defending the suit partly or wholly at his own expense. It is a mis¬ 
demeanour })uni.shablc b>' fine or imprisonment. It differs onl\- 
from maintenance, in that the recompense for tlie service 
which ha.s been given is always part of the matter in action, or 
some profit growing out of it. Such an agreement is illegal and 
void. It is not. however, illegal to charge the subject-matter of an 
action in order to obtain the means of prosecuting or defending it. 

See Fifth Report of the Criminal Law Commissioners, pp. .yp-.ig. 

CHAMPION, in the judicial combats of the middle ages 
the substitute for a party to the suit di.sabled from bi-aring arms 
or specially exempt from tlie duty to do so. Hence (he word has 
come to be ajiplied to any one who “champions,'’ or contends on 
behalf of. any person or cause. In the laws of the Lombards (lib. 
ii. lit. 56, sections 38, 39), tho.se who by reason of youih. age or 
infirmity could not bear arms w'cre allowed to nominate ebam- 
})ion.s. and the same provision was made in the case of women 
(lib. i. tit. 3, section 6, lit. 16, section 2). This was practically 
the rule laid clowm in all subsequent legislation on the subject. 
The clergy, as individuals or cori>orations, were represented by 
champions; in (he case of bishops and abbots this function was 
part of the duties of the advocatus {see Advocate). Du Cange 
gives instances of merci'nar}- champions w'ho w'ere regarded as 
“infamous persons,’’ and sometimes, in case of defeat, were con¬ 
demned to lo.se hand or foot. Sometimes championships were 
“serjeanties"; i.e., rendiTcd service to lords, churches or cities in 
consideration of the grant of certain fiefs, or annual money pay¬ 
ments. 

The ollke of “King’s champion” (campio regis) is peculiar to 
England. His function was to ride, clad in complete armour, on 
his right the high constable, on his left the earl marshal, into 
W'estmiiisler Hail durina the coronation banquet, and challenge 
to single combat anyone who should dispute the King’s right to 
reign. The challenge W'as thrice repeated by the herald, at the 
enfranee (o the hall, in the centre, and at the foot of the dais. 
On picking up his gauntlet for the third time, the champion was 
pledged by the King in a gilt-covered cup, which was then pre- 
.sented (0 him as his fee by the King. If he had had occasion to 
fight, and had been victorious, his fee would have been the 
armour he wore and the horse he rode, the second best in the 
royal stables; but no such occasion ever arose. This ceremonial 
was last performed at the coronation of George IV. 'I'he ollice 
of King's champion is of great antiiiuity, but of the actual 
e.xercise of the otTice the earliest record dates from the coronation 
of Richard II. On this occasion the champion. Sir John Dymoke, 
ajipcared at the door of the Abbey immediately after the coro¬ 
nation ma.ss, but was peremptorily told to go away and return 
later; moreover, in his bill presented to the court of clairn.s, he 
.stated that the champion was to ride in the procession before 
the service, and make his challenge to all the world. 'I'his seems 
to show that the ceremony, as might be expected, was originally 
performed before the King's coronation, when it would have had 
some significance. The manor of Scrivelsby is held in grand ser- 
jeanty by the service of acting as the king’s champion, although 
the service has become obsolete with the coronation bancjuet; 
it is still held by a Dymoke. 

See Du Cange, Glossarium, .s.v, “Campio”; L. G. Wickham Lcgg, 
English Coronation Records (1901) ; J. H. T, Perkias, The Coronation 
Book (1902). 

CHAMPIONNET, JEAN iXIENNE (.7O2-.800), 
French general, born at Valence, enlisted in the army at an early 
age and served in the great siege of Gibraltar. In May 1793 he 
was charged with the suppresssion of the disturbances in the Jura, 
which he quelled without bloodshed. Under Pichegru he took part 
in the Rhine campaign of that year as a brigade commander and 
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at VVfissenburg and in the Palatinate won the warm commenda¬ 
tion of Hoche. He commanded the left winp ot the French 
armies on the Rhine, between Neuwied and Diisseidorf, and took 
part in the expeditions to the Lahn and the Main. In 1798 
C’harnpionnet was named commander-in-chief of the “army of 
Rome,” which was i)rotectinK the infant Roman re[)ublic against 
the Nea(K>litan court and the Ilritish fleet. The Austri.m general 
Mack had a tenfold sufieriority in numbers, but Championnet 
captured Naples itsedf and there set up the Parthenopean repub¬ 
lic. Hut his intenscr earnestness and intolerance of opposition soon 
embroiled him with the civilians, and the general was recalled in 
di.sgrace. The following year, however, saw him again in the field 
as commander-in-chief of the ‘‘army of the Alps.” The campaign 
which followed was uniformly un.successful, and, worn out by the 
unequal .struggle, Championnet died at Antibes, on Jan. 9, 1800. 

Srr A.R.C. de .St. Alhin, Championnet, ou Iru Campaftne.s de Hol- 
landr, dr Kumr rl de Naples (i86o) ; M. Faurc, Souvenirs du General 
Championnet (1904). 

CHAMPLAIN, SAMUEL DE (1567-1635), French ex¬ 
plorer, colonial pioneer and first governor of I’rench Canada, was 
l)orn at Hrouage on the Hay of Hisray. His father was a sea cap¬ 
tain. and the boy was early skilled in seamanship and navigation. 
He entered the army of Henry 1 \\, and .served in Brittany. When 
the army of the League was disbanded he accompanied his uncle, 
who had charge of the ships in which the Sjiunish allies were con- 
veyi^d home, and on reaching Cadiz secured (15991 the command 
of one of the vessels about to make an exjiedition to the West 
Indies. He was gone over two years, visiting all the principal ports 
and pushing inland from \’era Cruz to the city of Mexico. The 
ms. account of his adventures, Brrf Discours cks Choscs plus rc- 
nuirquahh's que Samuel Champlain dc Brouage a rccof^nucs aux 
hides Occidentaks, is in the library at Dieppe. It was not pub- 
li.shed in French until 1870, although an Engli.sh Iran.shtion was 
printed by the Hakluyt .Society in 1859. It contains a suggestion 
of a Panama canal, ‘‘by which the voyage to the .south sea would 
be shortened by more than 1,500 leagues.” In 1603 Champlain 
made his lir.st voyage to Canada, being sent out by Aymar de 
Clermont, on whom the king had bestowed a patent. Champlain 
at once established friendly relations with the Indians ancl ex- 
I>lored the St. Lawrence to the rapids above Montreal. On his 
return he published Des sauva^es, ou voyage de Samuel Cham¬ 
plain de Brouase fait en la France NouvcHe. During his abscnice 
de Clermont had died, and his privileges and fur trade monopolies 
wor<' conferred upon I’ierre du (luast, .'>iour de Monts ([560- 
c. 16301. Willi him, in 1604. Champlain was engaged in exploring 
the coast as far south as Cape Cod, in seeking a site for a new 
setllemunl, and in making surveys and charts. They first settled 
on an island near the mouth of the Ft. Croix river, and then at 
Port Royal—now Annapolis, Nova Scotia. 

Meanwhile the Basejues and Bretons got de Monts’ patent re¬ 
voked, and Champlain returned to Europe. When, however, in 
modified form, the patent was re-granted to his patron, Cham¬ 
plain induced him to abandon Acadia and establi.sh a .settlement 
on the St. Lawrence. Champlain was placed in command of one 
of the two vessels sent out. He was to exjilore and colonize, while 
the other vessel traded, to pay lor the expedition. Champlain 
fixed on th(‘ site of Quebec and founded the first white settlement 
there in July 1O08, giving it its pre.^^ent name. In the spring he 
joined a war party of Algonquins and Hurons, discovered the 
great lake that bears hi.s name, and, near the present Ticonderoga, 
took part in the victory which they obtained over the Iroquois. 
The Iroquois naturally turned first to the Dutch and then to the 
English for allies. Champlain then returned to France, but in 
I Oil was back in Canada, and established a trading po.st at Mont 
Royal. He was subsequently appointed lieutenant-general in 
New France. 

In 1613 Champlain again crossed the Atlantic and endeavoured 
t^o confirm Nicolas de Vignau’s alleged discovery of a short route 
to the ocean by the Ottawa river, a great lake at its source, and 
another river flowing north therefrom. That year he got as far as 
Allumettc Island in the Ottawa, but two years later, with a “Great 
War Party” of Indians, he crossed Lake Nipissing and the eastern ! 


ends of Lakes Huron and Ontario, and attacked an Onondaga 
fortified tow'n a few miles south of Lake Oneida. This was the 
end of his wanderings. He now devoted himself to the growth and 
strengthening of Quebec. Every year he went to France with this 
end in view. He was one of the 100 associates of the Company 
of New F’rance, created by Richelieu to reform abuses and take 
over all his country’s interests in the new world. But in 1629 
Quebec was forced to surrender to the English. Champlain was 
taken to England a prisoner, but when Canada was restored to 
the French he returned (1633) his post, where he died. He had 
married in 1610, Helene Boulle, then but 12 years old. She did 
not leave France for Canada, however, until ten years later. 
After his death she became a nun. 

Champlain’s works in six vols, were published under the patronage 
of the University of Laval in 1870. There is a careful trans. of 
Champlain's Voyases, by A. N. and E. G. Bourne (1906) in the 
“Trailmakcr” series ed. by Prof. J. B. McMastcr. See F. Parkman, 
Pioneers 0} France, in the New World (1865) ; J. Winsor, Cartier to 
Frontenac (1894) : G. Gravier, Vic dc S. Champlain (1900) ; N. E. 
Dionne, Champlain (1905) ; R. Flenly, 5 . Champlain (Toronto, 1924). 

CHAMPLAIN, LAKE. This lake is chiefly in the United 
States, between the Stales of New York and Vermont, but extends 
about 6m. into (he Province of Quebec, Canada. It is about 125m. 
long, covers an area of about 600sq.m., varies in width from jm. to 
1.2m. and in depth from looft. to a maximum of about 400 feet. It 
drains into the St. Lawrence through the Richelieu river. Lake 
Champlain receives the waters of Lake George through a small 
stream containing rapids and falls. It receives the drainage from 
many other streams, all of them small. The most important ports 
on the lake are Burlington, Vt., Rouses Point, Plattsburg and Port 
Henry, New York. Plattsburg Barracks, a beautiful army post, 
is located on its shores at the city of the same name. It was at 
this post that the first experiment in training young men for the 
citizens army was tried out by Gen. Leonard Wood in 1915. The 
experience here gained was of great value during the World War 
when speed and efliciency were so essential. Since (he World War, 
many young men of New York and other nearby Slates have been 
trained here in the Citizens Military Training Camps and in the 
Reserve Ofticers Training Corps. 

Lake Champlain is a link in the international water line of 
communication between the Hudson river and the lower St. 
Lawrence. The total commerce pas.sing the narrows of the lower 
end of the lake in 1926 was 115,000 tons. The through traffic 
consists principally of southbound lumber and pulp-wood and 
northbound coal. Local traflic is comparatively unimportant. The 
route from the St. Lawrence south is via the Richelieu river, with 
the St. Ours lock and dam in its lower cour.se and the Chambly 
canal in its upper reach. 7 'his canal has 9 locks with total lift of 
74 feet. The locks have the following dimensions; length, ii8ft. 
(110ft. available); width, 22Ut.; depth on sills, 7ft. (reduced at 
low w'atcr to 6(ft.). The width of the canal is 36ft. at the bottom 
and 60ft. at the water surface. The “Champlain canal” connects 
Lake Champlain, at Whitehall, with the Hudson river at Water¬ 
ford, New York. There are 12 locks with total lockage of 182 
feet. The summit level is at elevation 140 and is supplied with 
water from the headwaters of the Hudson. 

With the Green mountains on the east and the Adirondacks on 
(he west, the scenery is rugged and beautiful. Many islands dot 
the northern portion of the lake. It was discovered in 1609 by 
the French explorer and soldier Samuel de Champlain, from whom 
the lake takes its name. During the early period of settlement of 
the North American continent Lake Champlain was the gateway 
between French Canada and the English colonies. It played an 
important part in all the wars in which the people to the north 
and south of it were on opposite sides. It is rich in the history 
and traditions of these early days. Champlain, with an expedi¬ 
tion of about 80 friendly Montagues Indians, defeated the Iro¬ 
quois on its shores in 1609. Thus began the long struggle be¬ 
tween the French and the Five Nations. 

In 1731 the French built a fort at Crown Point and In 1755 
another at Ticonderoga; both were important strategic points in 
the French and Indian War as well as in the American Revolu¬ 
tion. They controlled the easiest and most natural route between 
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Canada and New York. During the Seven Years’ War (French 
and Indian) English and colonial expeditions twice failed to 
capture Crown Point. It was finally occupied by Amherst in 1759. 
Early in the American Revolution it was captured by a detach¬ 
ment of Ethan Allen’s Green Mountain Boys. Ft. Ticonderoga 
was the scene of the severe repulse administered to Gen. Aber¬ 
crombie by Gen. Montcalm in 1758. Later on it was captured by 
Amherst. At the beginning of the Revolution it was captured in a 
surprise attack by Capt. Ethan Allen. When asked by the British 
commander, Capt. La Place, by what authority the surrender of 
the fort was demanded, Capt. Allen made his historic reply, “In 
the name of the great Jehovah and the continental congress.” 
During the subsequent years of the war the fort changed hands 
several times. On Oct. n, 1776, the first battle between an Ameri¬ 
can and a British fleet, the battle of Valcour island, was fought 
on the lake. Benedict Arnold, the American commander, with a 
decidedly inferior force, inflicted severe damage on the enemy and 
then during the night escaped. Although overtaken two days 
later he again, after a fight of a few hours, made a successful 
retreat saving all his men. 

At the beginning of the War of 1812 the American naval force 
on the lake, though very small, was superior to that of the 
British, but on June 3, 1813, the British captured two American 
sloops in the narrow channel at the northern end and gained su¬ 
premacy. Both sides now began to build and equip ves.scls for a 
decisive contest. By May, 1814, the Americans had regained 
supremacy, and four months later a British land force of 11,000 
men under Sir George Prevost and a naval force of 16 vessels of 
about 2,402 tons with 937 men and 92 guns under Capt. George 
Downie confronted an American land force of 1,500 men under 
Brigadier General Alexander Macomb, strongly entrenched at 
Plattsburg, and an American naval force in riatt.sburg bay of 14 
vessels of about 2,244 with 882 men and 86 guns under 
Commodore Thomas MacDonough (1783-1825), The naval bat¬ 
tle occurred on the morning of Sept, ii, 1814. Although the 
weight of the metal thrown by the guns of MacDonough’s Amer¬ 
ican fleet was greater than that of the British fleet, the latter 
had more guns of long range. Knowing that in a battle in the 
open lake he would be at a disadvantage, MacDonough anchored 
his fleet in such a way as to force Downie to pass between him 
and the land and to prevent him from anchoring his fleet out of 
range of the American guns. Downie was killed early in the fight, 
and the British fleet was soon driven out of action or surrendered. 
The American loss was 52 killed and 58 wounded, and the British 
loss was 57 killed'and 92 wounded. The land forces engaged in 
desultor>’ fighting but no decisive action occurred. As the lake was 
entirely in the control of the Americans, Prevost was forced to 
retreat during the night of Sept. 12-13, leaving his sick and 
wounded behind. The British gave up further efforts to invade 
New York. 

See B. C. Butler, Lake Ceorae and Lake Champlain (Albany, N.Y., 
1868); Francis Parkman, Montcalm and Wolje (Boston, 1884) and 
lli.storie Handbook oj the Northern Tour (Boston, 1885); F. W. 
Halsey, “The Historical Significance of the Hudson and Champlain 
Valley,” N.Y. State Hist. /ls.voc. Proc., vol. ix., pp. 227-236 (Albany, 
1910); and E. T. Gillispic, “The War Path,” ib,, vol. x., pp. i.i 9 -i 55 
(Albany, 1911). (E.Ja.) 

CHAMPLAIN CANAL; see New York State Barge 
Canal System. 

CHAMPMESL^;, MARIE (1642-1698), n6e Desmares, 
French actress, was born in Rouen and made her first apfiearance 
on the stage at Rouen with Charles Chcvillet (1645-1701), who 
called himself sieur de ChampmesI^, and they were married in 
1666. By 1669 they were playing in Paris at the Theatre du 
Marais. The next year, as Hermione in Racine’s Andromaqtie; 
she had a great success at the Hotel de Bourgogne. Her intimacy 
with Racine dates from then. Some of his finest tragedies were 
written for her, but her repertoire was not confined to them, 
and many an indifferent play—like Thomas Corpcille’s Ariane 
and Comte d’Essex —owed its success to “her natural manner 
of acting and her pathetic rendering of the haple.ss heroine.” 
Ph^dre was the climax of her triumphs, and when she and her 
husband deserted the Hotel de Bourgogne (see Bejart ad fin.). 
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it was selected to open the Com6die Frnn^aise on Aug. 26, 16S0. 
There, with Mme. Guerin as the leading comedy actress, .she 
played the great tragic love parts for more than 30 years, dying on 
May 15, 1698. La Fontaine dedicated to her his novel Bclphdgor, 
and Boileau immortalized her in verse. 

Her brother, the actor Nicolas Desmares (c. 1650-1714), 
began as a member of a subsidized company at Cofienhagen, 
After 1685 he played peasant parts with great success at the 
Comedie Frangaise. His daughter, to w*hom Christian V. and his 
queen stood sponsors, Christine Antoinette Charlotte Des¬ 
mares (1682-1753), w^as a fine actress in both tragedy and 
soubrette parts. She made her debut at the Comedie Fran(;tiisc 
in 1609, in La Grange Chancel’s Orrste ct Pyladc, and was at 
once received as socictairc. She retired in 1721. 

CHAMPOLLION, JEAN FRANCOIS ( 1700-1832), 
French Egyptologist, called Le Jeune to distinguish him from 
Champollion-Figeac (q.v.), his elder brother, was horn at Figeac, 
in the department of Lot, on Dec. 23, 1790. At the age of 16 he 
read before the academy of Grenoble a paper in which he main¬ 
tained that the Coptic w^as the ancient language of Egypt. He 
soon after removed to Paris. In 1809 he was made profe.ssor of 
history in the Lyceum of Grenoble. His first decipherment of 
hieroglyphics dates from 1821. In 1824 he was sent by Charles X. 
to visit the Egyptian antiquities in the museums of Italy; and on 
his return was appointed director of the Egyptian museum at the 
Louvre. In 1828 he was commissioned to conduct a scientific expe¬ 
dition to Egypt in company with Rosellini. In March 1831 he 
received the chair of Egyptian antiquities, which had been created 
specially for him, in the College de France. He was engaged with 
Rosellini in publishing the results of their Egyptian researches 
when he died at Paris (1832). Champollion is now universally 
acknowledged to have been the founder of Egyptology. 

He wrote L’Pgypte., sous les Pharaons (2 vols. 8vo. 1814); Sur 
Vhriture hiiratique (1821); Sur Vicrilurt. dimotique; Pricis du jy.v- 
leme hihoglyphique, etc. (1824); Panlhkm igyptien, ou collection drs 
personnages myihologiaues de Vancienne ^gvpie (incomplete); Monu~ 
mens de VEgypie et ae la Nubir. considires par rapport d Vhistoire, 
la religion, etc.; Crammaire igypttrnne (1R36), and Dictionnaire 
egyptienne (1841), edited by his brother; Analyse mMhodiquc du texte 
dt'.motique de Rosette; Aper<;u drs resultats hi.^toriqnes de la dh'ou- 
vertr de Valphabet hihoglyphique (1827); M^moires sur les signes 
employh par les Egypliens dans leurs trots sysUmes graphiques h la 
notation drs princtpales divisions du temps; Lettres icrites d’Eg\pte 
rt de Nubie (1833); and also several letters on Egyptian subjects, 
addre.ssed at different periods to the due dc Blacas and others. 

Srr H. Hartlcben, Champollion, srin Lehen und srin Werk (2 vols., 
1906); I.rttrrs de Champollion tr Jeune (1909); also Egyptian 

CHAMPOLLION-FIGEAC, JACQUES JOSEPH 

(1778-1867), French archaeologist, elder brother of Jean Fran¬ 
cois Champollion, was born at Figeac in the department of Lot, 
on Oct. 5, 1778. He became keeper of manascripts at the Bib- 
liolheque Nationale in Paris, and professor of palaeography at the 
Fcole dcs Chartes. In 1849 he became librarian of the palace 
of Fontainebleau. His works include, Nouvellcs recherches 
sur les patois ou idiorncs vulgaircs de la France (1809), Anruiks 
de Lagidcs (1819) and Chartes latincs sur papyrus du VF- sidcle 
dc Tdrc chretienne. His son Aime (1812-1894) became his 
assistant at the Bibliolhtquc Nationale, and in addition to a 
number of historical works wrote a biographical and biblio¬ 
graphical study of his family in Les Deux Champollion (Grenoble, 
1887). 

CHANCE, an accident or event, a phenomenon which has no 
apparent or discoverable cause; hence an event which has not 
been expected, a piece of good or bad fortune. From the popular 
idea that anything of which no assignable cause is known has 
therefore no cau.se, chance wa.s regarded as having a substantial 
objective existence, being itself the source of such uncaused 
phenomena. For the philosophic theories relating to this subject 
see Accidentalism. 

“Chance,” in the theory of probability, is used in two ways. 
In the stricter or mathematical usage, it is .synonymous with 
probability, i.e., if a particular event may occur in n ways in an 
aggregate of p events, then the “chance” of the particular event 
occurring is given by the fraction n/p. In the second usage, the 
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“chance” is regarded as the ratio of the number of ways which 
a particular event may occur to the number of w'ays in which it 
may not occur; mathematically expressed, this chance is n/(p-n). 
This is more usually called Odds (set; Prohaiulitv). In the English 
law relating to gaming and wagering a distinction is drawn be¬ 
tween games of chance and games of skill (see Gaminx. and 
VV'AGlJRINr, ). 

CHANCEL, strictly, that part of a church close to the altar 
and seijarated from the nave (g.v.) by cancelli or screens. This 



Looking down over the choir into the chancel of the salamanca 

CATHEDRAL. SPAIN. THE ALTAR IS SEEN IN THE CENTRE BACKGROUND 


space, originally known as the sjiace iu/rr ramellos, or locus altaris 
cdticellis septus, came itself to be called the chancel. Later the 
word came to include the whole of that part of the church occupied 
by altars, communion tables and all (he otficiating clergy and 
singers, i.e., the i)resbytery (q.v.), the chancel proper and the choir 
(</.v.). In some cases the word is u.sed synonymously with choir. 

In basilican churches, the chancel is set apart only by a low 
railing: c.g., S. Clemente, Rome. Such divisions correspond more 
to the altar, communion or .sanctuary rail of a modern church 
than to the develojX'd mediaeval chancel screen. In the highly 
organized mediaeval church, the chancel is clearly differentiated 
from the nave by the raising of the floor level, and by the 
chaniel or rood screen (see Jliuk). This screen is fre(tuently 
continued on each side, behind the choir stalls, and around the 
cast end of the cathedrals of sanctuary, as in Paris, liourges 
and Amiens, At the side, such screens form the back of the 
choir stalls. The chancel screen in front of the altar is sometimes 
only a low parapet, sometimes a light, openwork structure of 
wood or metal, but often, especially in the large cathedrals and 
abbeys of baigland, a massive and solid stone structure, frequently 
carrying the organ. In collegiate and monastic churches, these 
screens thus comi>letely separated the spaces reserved for services 
for the members of the clerical community from the s])accs for 
jKipular services, for which a second altar was usually set up to 
the west of the screen, as formerly in Westminster Abbey. 

Chancel sizes vary enormously. On the Eurojx'an continent 
they usually c'xtend from the east end to the crossing, as in many 
modern churches, but in abbey churches, and generally in English 
mediaeval churches, they comprise also several bays of the nave. 
In-the churches of Paris (he chancel is relatively small. The chan¬ 
cel screen bec omes more opxn and its main function is to support a 
criiciti.xion group: it is. therefore, primarily a rood screen. In small 
churches the chancel is sometimes lower and narrower than the 
nave. 


j CHANCELLOR, RICHARD (d. 1556), Engh'sh seaman, 
j is said to have been brought up by the father of Sir Philip Sidney. 
Nothing is known of his own family except that he had two sons. 
In 1553 Sir Hugh Willoughby fitted out an expedition in search of 
the North-West passage to India, of which Chancellor was appoint¬ 
ed “pilot-general.” It was arranged that the expedition .should meet 
at Vardohuus, but owing to unfavourable weather. Chancellor’s 
was the only one of the original seven ships which arrived at the 
rendezvous. He therefore went on alone into the White Sea, and 
thence overland to Moscow. The emperor showed him great hos¬ 
pitality in Moscow, and gave him a letter for the king of England 
giving very favourable conditions for English trade. Chancellor 
rejoined his ship in the summer of 1554. and came back to Eng¬ 
land, after having, by his .successful negotiations, laid the founda¬ 
tions of English trade with Russia. The Muscov7 Company was 
established as a result of this voyage. In 1555 Chancellor left 
England again for Moscow, which he reached in November. He 
lost his life on the return voyage, on Nov. 10, off Pitsligo on the 
coast of Aberdeenshire. 

See Ilakliiyt’.s Principal Navigations, etc., vol. i. 

CHANCELLOR, an official title used by most of the peoples 
whose civilization has arisen directly or indirectly out of the 
Roman empire. It .stands for very various duties, and is borne 
by officers of various degrees of dignity. The original chancellors 
were the canceUarii of Roman courts of justice, ushers who sat 
at the cancelli or lattice work screens of a “basilica” or law court, 
which separated the judge and counsel from the audience (.set’ 
Chancel;. In the later Eastern empire the canceUarii were pro¬ 
moted at first to notarial duties. The barbarian kingdoms which 
arose on the ruin of the empire in the West copied more or less 
intelligently the Roman model in all their judicial and financial 
administration. Under the Frankish kings of the Merovingian 
dynasty the canceUarii were subordinates of the great officer of 
state called the referendarius, the predecessor of the modern chan¬ 
cellor. The office became established under the form arclii-can- 
cellarius, or chief of the canceUarii. Stubbs says that the Caro- 
lingian chancellor was the royal notary and the arch-chancellor 
keeper of the royal seal. His functions would naturally be dis¬ 
charged by a cleric in times when book learning was mainly 
confined to the clergy. From the reign of Louis the Pious the 
post was held by a bishop. By an equally natural process he 
fiecame the chief secretary of the king and of the queen, who also 
had her chancellor. Such an office would develop on the judicial 
as well as the administrative side. Appeals and petitions of 
aggrieved persons would pass through the chancellor’s hands, as 
well as the political correspondence of the king. Great officers and 
corf)orations also had occasion to employ an agent to do secre¬ 
tarial, notarial and judicial work for them, and called him by the 
convenient name of chancellor. 

The Chancellor in England. —The model of the Carolingian 
court was followed by the mediaeval states of Western Europe. 
In England the office of chancellor dates back to the reign of 
Edward the Confessor, the first English king to use the Norman 
practice of sealing instead of signing documents. The chancellor 
was originally, and long continued to be, an ecclesiastic, who com¬ 
bined the functions of the most dignified of the royal chaplains, 
the king’s secretary in secular matters, and keeper of the royal 
seal. From the first, then, though at the outset overshadowed by 
that of the justiciar, the office of chancellor was one of great 
influence. As chaplain the chancellor was keeper of the king’s 
conscience; as secretary he enjoyed the royal confidence in secular 
affairs; as keeper of the seal he was necessary to all formal 
expressions of the royal will. By him and his staff of chaplains 
the whole secretarial work of the royal household was conducted, 
the accounts were kept under the justiciar and treasurer, writs 
were drawn up and sealed, and the royal correspondence was 
carried on. He was, in fact, as Stubbs put it, a sort of secretary 
of state for all departments. “This is he,” wrote John of Salis¬ 
bury (d. 1180), “who cancels (cancellat) the evil laws of the 
realm, and makes equitable (aegtta) the commands of a pious 
prince,” a curious anticipation of the chancellor’s later equitable 
jurisdiction. Under Henry II., indeed, the chancellor was already 
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employed in judicial work, either in attendance on the king or in 
provincial visitations; though the peculiar jurisdiction of the 
chancery was of later growth. By this time, however, the chan¬ 
cellor was “great alike in Curia and Exchequer’’; he was sccundus 
a rege, i.c., took precedence immediately after the justiciar, and 
nothing was done either in the Curia or the exchequer without his 
consent. So great was his office that William Fitz Stephen, the 
biographer of Becket, tells us that it was not purcha.sable {rmctida 
non est), a statement which requires modification, since it was in 
fact more than once sold under Henry 1 ., Stephen, Richard and 
John (Stubbs, Const. Hist. i. pp. 3S4-407; Gneist, Const. Hist, of 
England, p. 219), an evil precedent which was, however, not long 
followed. 

The judicial duties of the chancellor grew out of the fact that 
all petitions addressed to the king passed through his hands. The 
number and variety of the.se became so grc>at that in 1280, under 
Edward 1 ., an ordinance was issued directing the chancellor ami 
the justices to deal with the greater number of them; those which 
involved the use of the great seal being specially referred to the 
chancellor. The chancellor and justices were to determine which 
of them were “so great, and of grace, that the chancellor and 
others would not despatch them without the king.” and these the 
chancellor and other chief ministers were to carry in person to 
the king (Stubbs ii. 203, and note, and p. 268). At this pieriod 
the chancellor, though employed in equity, had ministerial func¬ 
tions only; but when, in the reign of Edward III., (he chancellor 
ceased to follow the court his tribunal acriuired a more definite 
character, and petitions for grace and favour began to be ad¬ 
dressed primarily to him, instead of being merely examined and 
passed on by him to the king; and in the 22nd yc.-ar of this reign 
matters which were of grace were definitely committed to the 
chancellor for decision. This is (he starting-point of (he equitable 
jurisdiction of (he chancellor, whence developed that immense 
body of rules, supplementing the deliciencies or modifying the 
harshness of the common law, which is known as Equity {q.v.'). 

The Chancellor in Parliament. —The position of (he chan¬ 
cellor as speaker or yirolocutor of the House of Lords dates from 
the time when the ministers of the royal Curia formed ex officio a 
part of the commune concilium and yiarliamcnt. The chancellor 
originally at I ended with the other officials, and he continued to 
attend ex officio after they had ceased to do so. If he chanced to 
be a liishoj), he was summoruid regularly qua bi.shop; otherwi.se 
he attended without summons. When not a peer (he chancellor 
had no jilace in parliament except as chancellor, and the act of 31 
Henry VIII. cap. 10 (1539) laid down that, if not a peer, he had 
“no interest to give any assent or dissent in the House.” Yet Sir 
Robert Bourchier (d. 1349), the first lay chancellor, had protested 
in 1341 against the first statute of 15 Edward III. (on trial by 
peers, etc.), on the ground that it had not received his assent and 
was contrary to the laws of the realm. From the time, however, of 
William. Lord Cowper (first lord high chancellor of Great Britain 
in 1705, created Baron Cowper in 1706 ), all chancellors have been 
made peers on their elevation to the woolsack. Sometimes (he 
custody of the great seal has been transferred from the chancellor 
to a special official, the lord keeper of the great seal (see Lord 
Keeper of the Great Seal) ; this was notably the case under 
Queen Elizabeth (cf. the French garde des sceaux, below). Some¬ 
times it is put into commission, being affixed by lords commis¬ 
sioners of the great seal. By the Catholic Emancipation Act of 
1829 it was enacted that none of these offices could be held by a 
Roman Catholic {see further under Lord High Chancellor). 
The office of lord chancellor of Ireland and that of chancellor of 
Scotland (who ceased to be appointed after the Act of Union 
1707) followed the same lines. 

Chancellor of the Exchequer. —^The title of chancellor, with¬ 
out the predicates “high” or “lord,” is also applied in Great 
Britain to a number of other officials and functionaries. Of 
these the most important is the chancellor of the Exchequer, an 
office which originated in the separation of the chancery from the 
Exchequer in the reign of Henry III. (1216-72). His duties con¬ 
sisted originally in the custody and employment of the seal of the 
Exchequer, in the keeping of a counter-roll to check the roll kept 


by the treasurer, and in the discharge of certain judicial functions 
in the exchequer of account. So long as the treasury board was in 
active w'orking the chanccllorshii) of the Exchequer was an office 
of small importance, and even during a great yiart of the 19th 
century was not necessarily a cabinet office, unless held in con¬ 
junction with that of first lord of the Treasury. At the yire.sent 
time the chancellor of the Exchequer is minister of finance, and 
therefore always of cabinet rank {.sec Exchepi er). 

* Chancellor of the Duchy. —The chancellor of the duchy of 
Lancaster is the representative of the crown in the management 
of its lands and the control of its courts in the duchy of Lancaster, 
the property of which is scattered over several counties. These 
lands and privileges, though their inheritance has always been 
vested in the king and his heirs, have always been kept distimt 
from the hereditary revenues of the sovereign, whose palatine 
rights as duke of Lancaster were distinct from his rights as king. 
The judicature Act of 1S73 left only the chancery court of the 
duchy, but the chancellor can appoint and dismiss the county 
court judges within the limits of the duchy; he is responsible 
also (or the land revenues of the duchy, which are the jirivate 
property of the sovereign, and keeps the seal of the duchy. As 
the judicial and estate w'ork is done by subordinate officials, the 
office is usually given to a minister whose assistance is necessary 
to a government, but who for one reason or another cannot under¬ 
take the duties of an imiiortant department. John Bright de¬ 
scribed him as the maid-of-all-work of the cabinet. 

Ecclesiastical Chancellors. —The chancellor of a diocese is 
the official who presides over the bi.shop’s court and exercises juris¬ 
diction in his name. This use of the word is comparatively 
modern, and, (hough emiiloyecl in acts of parliament, is not men¬ 
tioned in the commission, having apparently been adopted on the 
analogy of the like title in the State. The chancellor was orig¬ 
inally the keeper of the archbishop's or bishop’s seals; but the 
office, as now understood, includes (wo other offices distinguished 
in the commission by the titles of vicar-general and official prin¬ 
cipal (see Ea:LESiASTK.'AL JuKiSDinTox). The chanci'llor of a 
diocese must be distinguished from the chancellor of a cathedral, 
who.se office is (he same as that of (he ancient scholasticus {see 
Cathedkal). 

Academic, etc. —The (hancellor of an ordiT of knighthood 
discharges notarial duties and keeps the seal. The chancellor of a 
university is an official of m(’(liae\’al origin. The appointment was 
originally made by the popes, and the office from the first was one 
of great dignity and originally of gn^at })ower. The chancellor 
v/as, as he remains, the head of the university; he had the general 
superintendence of its .studies and of its discipline, could make 
and unmake laws, try and punish offences, appoint to jirofessorial 
chairs and admit students to the various degrees. In England the 
chancellorship of the universities is conferred on noblemen or 
statesmen of distinction, who.se princijial function is to look after 
the general interests of the university, e.specially in its relations 
W'ith the government. The chancellor is represented in the univer¬ 
sity by a vice-chancellor, who performs the administrative and 
judicial functions of the office. In the United Slates the heads of 
certain educational establishments have the title of chancellor. 
In Scotland, the foreman of a jury is called its chancellor. In the 
United States the chancellors are judges of the chancery courts 
of the states, e.g., Delaware and New Jersey, where these courts 
arc still maintained as distinct from the courts of common law. 
In other states, e.g., New York since 1847, the title has been 
abolished, and there is no federal chancellor. 

In diplomacy generally the chancellor of an embassy or lega¬ 
tion is an official attached to the suite of an ambas.sador or 
minister. He performs the functions of a secretary, archivist, 
notary and the like, and is at the head of the chancery, or chan¬ 
cellery, of the mission. The functions of this office are the tran¬ 
scribing and registering of official desi’iatches and other documents, 
and generally the transaction of all the minor liusincss, e.,g., 
marriages, passports and (he like, connected with the duties of a 
diplomatic agent towards his nationals in a foreign country. 

France. —The country in which the office of chancellor fol¬ 
lowed most closely the same lines as in England is France. He 
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had become a great othcer under the Carolingians, and he grew 
still gr(^'ilcr under the C'ai)etiun sovereigns. The great chancellor, 
sumrnus ninceltarius or archi-canccllarius, was a dignitary who had 
inde<d little real power. The post wa.s commonly filled by the 
archbishop of Reims, or the bishop of i'aris. The cancellarius, 
who fitrmefl part, of the royal court and administration, was offi¬ 
cially known as the suh-tancdlarim in relation to the summits 
C(iH(clldrius, but as proto-cancfllarius in regard to his subordinate 
cancrlUirii. He was a very great olticer, an ccdesia.stic who was 
the (hief of the king s chaplains or king's clerk.s, who administered 
all ta.clesiastical altairs; he had judicial powers, and from the 
12II1 (cnlury had the general control of foreign aflairs. The chan¬ 
cellor in lact became .so great that the Capetian kings, who did not 
forget the mayor of the palace, grew afraid of him. hew of the 
early eca lesiastical chancellors failed to come into collision with 
the kitig, or parted with him on good terms. Philip Augustus sus¬ 
pended the (ham ellorship throughout the whole of his reign, and 
apjiointed a keejier of the seals (garde Ics sceaux). The office was 
revived under Louis VIIP, but the ecclcshcstical chancellorshij) 
W'as linally su[)[)resse(l in 1227. The kings of the 13th century 
employed oidy keepers of the .seal. Under the reign of I’hilip IV'. 
I(‘ Pel, lay ihamellors were first appointed. From the reign of 
Charles V. to that of Louis XL the I rench chanedier was elected 
by the royal council. Jn the lOth century he became irremovatile, 
n (hsiinction more honourable than effective, for though the king 
lould not dismiss him from ollice he could, and on some occasions 
did, deprive him of the right to exercise his functions, and en¬ 
trust etl them to a keeper of the seal. The c/tanedivr from the 13th 
century downwards w'as the head of the law, and performed the 
dulii's which are now entrusteil to the minister of justice. His 
office was abolished by the Revolution. The smaller chancelkrs of 
the provincial parkments and royal courts di.sappeared at the same 
lime, But when Napoleon was organi/.ing the empire he created 
an an h-chancellor, an office which was imitated rather from the 
PlrZ'KtinrJrr of the Holy Roman empire than from the old I'rench 
chant flier. At the Restoration the olTice of chancellor of France 
was restored, the chancellor being president of the House of Peers, 
l)ut it was finally abolished at the revolution of 1848. The admin¬ 
istration of the Legion of Honour is presided over by a ^ratid 
c/iiincdkr, who is a grand cross of the order, and who advises the 
head of the stale in matter.s concerning the order. The title of 
chanedkr lontinue.s also to be used in France for the large class 
of officials who discharge notarial duties in .somi^ public oflices, 
in emliassies and consulates. 'Phey draw up diplomas and prepare 
all formal documents, and have charge of the registration and 
pri^servation of the archives. 

Spain.—In Spain the office of chancellor, candllcr, was intro¬ 
duced liy Aliihonso VIP (1120-57), who adopted it from the 
court of his cou.sins of the Capet ian dynasty of F rance. The 
candller did not in Spain go beyond the king's notary. The chan¬ 
cellor of the [irivy seal, candller del sdlo dc la puridad (literally 
the secret seal), wa.s the king’s secretary, and sealed all papers 
other than dijdomas and charters. The otTice was abolishecl in 
1400. and its func tions were transferred to the royal secretaries. 
The canedarw was the chancellor of a university. The cancilkr 
suK ceded the maesescuela or scholastkus of a church or monas¬ 
tery. Candller mayor de Castilla is an honorary title of the arch- 
bishoiis of Toledo. The grow candller de las Indias, high chan¬ 
cellor of (he Indies, held the seal used for the American dominions 
of Spain, and presided at the council in the absence of the pres¬ 
ident. 'riie onice disapjx;ared with the loss of Spain’s empire in 
Amcrit a. 

Italy; Germany, etc.—In central and northern Europe, and in 
Italy, the ofiice had different fortunes. In southern Italy, where 
Naples and Sicily were feudally organized, the chancellors of the 
Norman kings, who followed Anglo-Norman precedents very 
closely, and, at least in Sicily, employed Englishmen, were such 
onicer.*? ns were known in the West. The similarity is somewhat 
concealed by the fact that these sovereigns also adopted names 
;md oftjces from the imperial court at Constantinople. Their chan¬ 
cellor was oflficialiy known as Protonotary and Logothelc, and their 
example was followed ]>y the German princes of the Hohenstaufen 


j family, who acquired the kingdoms of Naples and Sicily. The 
papal or apostolic chancery is dealt with in the article on the Curia 
Romana (q.v.). 

The title of arch-chancellor {Erz-Knnzler) was borne by three 
great ecclesiastical dignitaries of the Holy Roman empire. The 
archbishop of Mainz was arch-chancellor for Germany. The arch¬ 
bishop of Cologne held the dignity for Italy, and the archbishop of 
'frier for Gaul and the kingdom of Arles. The second and third 
of these dignities became purely formal with the decline of the 
empire in the 13th century. But the arch-chancellorship of Ger¬ 
many remained to some extent a reality till the empire was finally 
dissolved in 1806. The office continued to be attached to the 
archbishopric of Mainz, which was an electorate. Karl von Dal- 
berg, the last holder of the office, and the first prince primate of 
the Confederation of the Rhine, continued to act in show at least 
as chancellor of that body, and was after a fashion the predecessor 
of the Bundeskanzlcr, or chancellor of the North German Con¬ 
federation. The duties imposed on the imperial chancery by the 
very complicated constitution of the empire were, however, dis¬ 
charged by a vice-chancellor attached to the court of the emperor. 
The abbot of Fulda was chancellor to the empress. 

'fhe house of Austria in their hereditary dominions, and in 
those of their possessions which they treated as hereditary, even 
where the sovereignty was in theory elective, made a large and 
peculiar use of the title chancellor. The ofiicers so called were of 
(oursc distinct from the arch-chancellor and vice-chancellor of 
the empire, although the imperial crown became in iiraclicc heredi¬ 
tary in the house of Habsburg. In the family states their adminis- 
stration was, to use a phrase familiar to the French, “poly.synodic.” 
As it was when fully developed, and as it remained until the 
March revolution of 1848, it was conducted through boards pre¬ 
sided over by a chancellor. There were three aulic chancellorships 
for the internal affairs of their dominions, “a united aulic chan¬ 
cellorship for all parts of (he empire {i.e., of Austria, not (he Holy 
Roman) not belonging to Hungary or Transylvania, and a sepa¬ 
rate chancellorshi]) for each of those last-mentioned provinces” 
(Harlig, Genesis of the Revolution in Austria). 'Phere were also 
a house, a court, and a stale chancellor for the bu.sincss of the 
imperial household and foreign affairs, who were not, however, 
the presidents of a board. These “aulic” (i.e., court) officers were 
in fact secretaries of the sovereign, and administrative or political 
rather than judicial in character, though the boards over which 
they pre.sided controlled judicial as well a.s administrative affairs. 
In the case of such statesmen as Kaunitz and Metternich, who 
were hou.se, court and state chancellors as well as “united aulic” 
chancellors, the combination of otfices made them in practice 
prime ministers, or rather lieutenants-general, of the sovereign. 

In the modern German empire the Reichskanzlcr was the 
immediate .successor of the Bundeskanzlcr, or chancellor of 
the North German Confederation (Bund). But the Bundes¬ 
kanzlcr, who bore no sort of resemblance save in name to the 
Erz-Kanzkr of the old empire, was in a position not perhaps 
actually like that of Prince Kaunitz, but capable of becoming 
much the same thing. When the German empire was established 
in 1871 Prince Bismarck, who was Bundeskanzlcr and became 
Rekhskanzler, took care that his position should be as like as 
possible to that of Prince Kaunitz or Prince Metternich. The con¬ 
stitution of the German empire is separately dealt with, but it may 
be pointed out here that the Reichskanzlcr was the federal min¬ 
ister of the empire, the chief of the federal officials, and a great 
political officer, who directed the foreign affairs, and superintended 
the internal affairs, of the empire. 

In the.se German states the title of chancellor is also given as in 
I'rance to government and diplomatic officials who do notarial 
duties and have charge of archives. The title of chancellor has 
naturally been widely used in the German and Scandinavian 
States, and in Russia since the reign of Peter the Great. It has 
there, as elsewhere, wavered between being a political and a judi¬ 
cial office. Frederick the Great of Prussia created a Gross-Kanzler 
for judicial duties in 1746. But there was in Prussia a state chan¬ 
cellorship on the Austrian model. It was allowed to lapse on the 
death of Hardenberg in 1822. The Prussian chancellor after his 
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time was one of the four court ministries {Hofamter) of the the disapiiointed suitor in chancery, while the unsuccessful de- 
Prussian monarchy. fendant in the King's liench wa.s heard to exclaim "If this be law, 
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CHANCELLORSVILLE, a village of Spottsylvania county, 
Virginia, U.S.A., situated almost midway between Washington 
and Richmond. It w’as the central point of one of the greatest 
battles of the Civil War, fought on May 2 and 3, 1863, between 
the Union army of the Potomac under Maj.-gen. Hooker, and the 
Confederate army of Northern Virginia under Gen. Lee. {See 
American Cmn War, and Wilderness.) Gen. “Stonewall” 
Jack.'^on was mortally wounded in this battle. 

CHANCE-MEDLEY, an accident of a mixed character, an 
old term in English law for a form of homicide arising out of a 
••sudden affray or quarrel. This term is not in use in the United 
States. Manslaughter in one of its various degrees would embrace 
.such a homicide, under U.S. law. 

CHANCERY, in English law, the court of the lord chancellor 
of England, consolidated in 1873 along with the other superior 
courts in the Supreme Court of Judicature. Its origin is noticed 
under the head of Chancellor. 

It has been customary to say that the court of chancery consists 
of two distinct tribunals—one a court of common law, the other a 
court of equity. From the former have issued all the original 
wTits passing under the great seal, all commissions of sewers, 
lunacy, and the like—some of the.se writs being originally kept in 
a hanaper or hamper (whence the “hanaper office”), and others in 
a little sack or bag (whence the “petty-bag office”). The court 
had likewise power to hold pleas upon scire facias (q.v.) for re¬ 
peal of letters patent, etc. “So little,” says Hlackstone, “is com¬ 
monly done on the common law side of the court that I have met 
with no traces of any writ of error being actually brought since 
the 14th year of (^ueen Elizabeth.” 

The equitable jurisdiction of the court of chancery was founded 
on the supposed superiority of conscience and equity over the 
strict law. The appearance of equity in England is in harmony 
with the general cour.se of legal history in progressive .societies. 
What is remarkable is that, instead of being incorporated with or 
superseding the common law, it gave rise to a wholly indeixmdent 
set of tribunals. The claims of equity in its earlier stages are well 
expressed in the little treatise called Doctor and Student, published 
in the reign of Henry VIII.:—“Conscience never rcsisteth the law 
nor addeth to it, but only when the law is directly in itself against 
the law of God, or law of reason.*' So also King James, speaking 
in the Star Chamber, says; “Where the rigour of the law in many 
cases will undo a subject, then the chancery tempers the law with 
equity, and so mixes mercy with justice, as it pre.scrves a man 
from destruction.” By the time of Lord Eldon equity had become 
fixed, and the judges, like their brethren in the common law courts, 
strictly followed the precedents. Henceforward chancery and com¬ 
mon law courts have exhibited the anomaly of two co-ordinate sets 
of tribunals, empowered to deal with the same matters, and com¬ 
pelled to proceed in many cases on wholly different principles. The 
court of chancery could in most cases prevent a person from 
taking advantage of a common law right, not approved of by its 
own system. But if a suitor chose to go to a court of common 
law, he might claim such unjust rights, and it required the special 
intervention of the court of equity to prevent his enforcing them. 
In many cases also a special application had to be made to chan¬ 
cery for facilities which were absolutely necessary to the success¬ 
ful conduct of a case at common law. Another source of difficulty 
and annoyance was the uncertainty in many cases whether the 
chancery or common law courts were the proper tribunal, so that 
a suitor often found at the close of an expensive and protracted 
suit that he had mistaken his court and must go elsewhere for 
relief. “If this be equity, give me law,” was said to be the cry of 


give me equity!” Attempts more or less succes.slul were made to 
lessen those evils by giving the powers to both sets of courts; but 
down to the consolidation effected by the Jiuiicature Act. the 
English judicial system justified the sarcasm of Lord Westbiiry, 
that one tribunal was set up to do injustice and another to stop it. 

The equitable jurisdiction of chancery was commonly divided 
into exclusive, concurrent and auxiliary. Chancery had exclusive 
jurisdiction when there were no forms of action by which relief 
could be obtained at law, in resjx'ct of rights which ought to be 
enforced. Trusts were the most con.spicuous example of this 
class. It also included certain rights of married waimcn, infants 
and lunatics. Chancery had concurrent jurisdiction when the 
common law did not give adequate relief, e.g., in cases of fraud, 
accident, mistake, specific performance of contracts, etc. It had 
auxiliary jurisdiction when the administrative machinery of the 
law courts was unable to procure the necessary evidence. 

The Judicature Act 1873, s. 24 (now repealed ami replaced by 
the Judicature Act 1925, s. 37 f ij), enacts that in every civil 
cause or matter commenced in the High Uourt of Justice, law 
and eejuity shall be administered by the High Court of Jii.stice 
and the court of ap^ieal respectively, according to the rules therein 
contained, which provide for giving effect in all cases to "equit¬ 
able rights and other matters of equity.” The 44th section of the 
act of 1925 declares the law to be administered in England on 
certain points, and ordains that “generally in all matters not here¬ 
inbefore particularly mentioned in which there is any conllict or 
variance between the rules of equity and the rules of the common 
law with reference to the same matter, the rule.s of equity shall 
prevail.” The 56th section specifically assigns certain matters to 
the chancery division. 

The chancery divi.sion originally con.sistcd of the lord chancellor 
as president and the master of the rolls and the vice-chancellors. 
The master of the rolls was also a member of the new court of 
appeal, but Sir George Jessel, who held that office when the new 
system came into force, regularly sat as a judge of first in.stance 
until 1881, when, by the act of that year (s. 2), the master of 
the rolls became a member of the court of appeal only. 'Die 
chancery division now consists of the lord chancellor and six 
puisne judges, who are divided into groups of three. Tlu- judge 
may either hear an application in chambers, or may direct any 
matter which he thinks of sufficient importance to be argued be¬ 
fore him in court, or a party may move in court to di.scharge an 
order made in chambers with a view to an appeal, but this is not 
required if the judge certifies that the matter was sufficiently dis¬ 
cussed before him in chambers. Under the existing rules of court 
many orders can now be made on summons in chambers which 
used formerly to require a suit or petition in court. Bankru[)tcy 
and winding up business i.s now dealt with by a judge or judges of 
the chancery division. 

In the United States “chancery” is generally used as the .syno¬ 
nym of “equity.” Chancery courts are eijuity courts in the few 
jurisdictions where such courts arc maintained separately. {See 
Equity.) For the diplomatic sense of chancery (chancellery) 
see Chancellor; and Diplomatic. (X.; VV. V. H. ). 

CHAN CHAN or Gran Chimu, a ruined and deserted pre- 
Inca city on the coast of Peru, situated some 300 mi. north of 
Lima and approximately 2 mi. north of Trujillo, in the department 
of La Libertad. It wa.s once the capital of a pojnjlous. powerful 
and relatively advanced civilization variou.sly known ns the Chimu, 
Yunga or Mochica, whose influence extended from the department 
of Lambeyeque southward to Anc6n, not far from Lima. 

The city itself covers a considerable area, and from a careful 
survey and estimate must have had a population of at least 250,- 
000 at the height of its glory. It consists of a group of separate 
walled cities, each surrounded by massive w'alls from 30 to 40 ft. 
high, from 8 to 12 ft. in thickness at the ba.se and from 1 to 3 
ft. at the top; the walls, as well as the houses, so-called pal.aces, 
temples and other structures are constructed of adobe bricks, 
plastered over in most cases with a smooth coat of adobe. No 
stone and apparently little or no wood entered into the buildings. 
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Owing to a dry rind comparatively rainless climate with no great 
extremes of temperature the ruins, which under other conditions 
would surely have disappeared, are in a remarkable state of 
preservation. 

The Chlmu. —Whence the population came no one can say. We 
do know, however, from skeletal remains that are found in great 
abundance in the burying-grounds about and in the ruins, that they 
were totally unlike any of the other pre'Columbian ])eoples of 
South America, the characteristic that di.stinguished them being 
(hat they w'ere a broad-skulled or hrachyiephalic race while the 
(^uic)iuas and Aymaras, Andean tribes who formed the Inca con¬ 
federation, were respec tively a mesaticephalic (or normal) and 
a dolichocephalic (or long-skulled) people. In this jx^culiarity the 
C’hirnu were more closely allied to the Mayas of the Yucatan 
])eninsula. Southern Mexico, Guatemala and Honduras than any 
other people of the Western Hemis[)here. This lends colour to 
the theory that thc'y were an off-shoot of the Mayas that broke 
away from the original stock in remote times and made their way 
to the coast of J’eru where they established and built up the 
civilization of which we are here treating. 

When they settled on these shores is e()ually Iiazy. Certain it is 
that if they drifted here by s(.‘a they must have come in com¬ 
paratively small numbers. On the other hand, if they migrated by 
land—which seems less prcjbalde—they must, at the rate primitive 
pe(){)le and people without any'fixed objective migrate, have been 
centuries in building up the civilization of which we find remains 
to-day, so (hat it is cjuitc probable that their advent cm (he coast 
of I'eru may have been about the time of the beginning of the 
Christian era. 

We know their fate somewhat more definitely from legends and 
accounts redated by the Incas upon the arrival of the Spaniards. 
.From these we learn that for a century, more or less, a hitter 
war was waged between the Inca confederation or Andean tribe.s 
and the coastal peojiles, (he C'hirnu in the north and the Nazea 
in the south. Many and fierce are the struggles recorded and the 
Jncas eventually ckdeated the coastal tribes at their great fortress 
of Parainonga, near Supe, not far from Huacho on the Peruvian 
coast north of Lima. Ibis fortress remains to this day and is in 
a remarkable stale of preservation. Having been defeated at 
Paramonga the Chimu retired behind the walls of their capital, 
Chan Chan, and were here starved into submission by the besieg¬ 
ing Incas. Whether the Chimu were W'holly exterminated by their 
enemies or whi'ther, as was the Inca custom with conquered tribes, 
they were broken up and distributed in small numbers throughout 
(lie empire, we do not know. Certain it is, however, that when 
the Si laniards came there were no evident remains of the Chimu 
save their ruined and deserted cities, remains of their irrigation 
sysK'ms and other like (races. T'his extermination of the coastal 
people.s has been reckoned to have taken place some 130 or 140 
years before the coming of the Spaniards, which would put it in 
the neighbourhood of (he year a.d. i-ioo. 

Remains. —f rom a study of (he ruins we know that Chan Chan 
was the seat of a great empire whose extent was the entire coast 
from Lamheyciiue on the north (0 about Ancon on (he south. We 
also know th;U these W'cre a people who lived mainly by agri¬ 
cultural jiursuits. In the vicinity of Chun Chan itself, in the valley 
of the Chicama, Moche, Yiru and other Andean streams, there 
are evidences of truly remarkable systems of irrigation and certain 
signs that agriculture was carried on to a con.siderably greater 
extent in tho.se ancient times than it is to-day. Fi.shingalso formed 
an important part of their life and conventionalized figures of 
fishes and maritime birds form the principal motifs in their mural 
and other decorations. 

That they were highly developed in the arts is likewise patent. 
They knew the art of mining, smelting and working such metals 
ns gold, silver and copper, though none of the other metals have , 
been found in the ruins. Metal utensils, ornaments and other 
objects are still found in and about Chan Chan, as are also the 
remains of an ancient smelter, with considerable quantities of slag. 
The Chimu were also expert potters; examples of their work are to 
be found in many nuKseums. Strange to note, there are three ' 
known strata of pottery', that in the lowest being of the finest ! 


quality, while the top stratum is the poorest, indicating that the 
art degenerated. From their pottery much of their life and habits 
may be reconstructed. Wood, as has been noted, appears to play 
very little part in their arts. This is probably bccau.se of the in¬ 
digenous trees, the willow was too soft and perishable for practical 
use and the algarroba too hard to be worked. Hence wood was 
u.sed but little, if at all, except in the making of idols, musical 
instruments and small objects. 

Save for a few small settlements, notably at Huanchaco and at 
Moche, in the vicinity of Trujillo, where the inhabitants .show 
traces of brachyccphalism, the ruini^d cities, irrigation works, 
fortresses and the like, as well as all trace.s of these peoples, have 
disappeared. (O. Ho.) 

CHANCRE is a term formerly used loosely, to designate any 
sore or ulcer, especially one of a corroding nature or venereal 
origin. It is now applied almost exclusively to the primary lesion 
of syphilis, which used to be called a hard, induratecl or Hunterian 
chancre. It ajipears at the site of inoculation in from one to 
seven weeks after exposure, and is most commonly found on the 
external genitals, but sometimes on the lip, tongue and other parts. 
A small, hard, translucent swelling appears at the infected spot, 
becomes gradually larger (up to one inch), and often breaks in 
the centre leaving a shallow ulcer. This lesion is (he chancre and 
represents the first reaction of body tissues to the causative agent, 
Treponema pallidum. Diagnosis is established by finding the or- 
gani.sm in scrapings from the ulcer. (See VT;.\'eheal Diseases.) 

CHANDA. The southernmost District of the Central Prov¬ 
inces of Hri(i.sh India. 

Chanda Town is the old capital of an ancient Gond dynasty, 
situated near the conOucnce of the Erai and Wardha rivers. It 
once had a much largcT population for there are now w'aste and 
cultivated fields inside the stone walls, which have a circumference 
of five and a half miles, whilst the modern suburh.s of the town 
have grown up outside the city walls, and in the jungles which 
hem in the city on two sides there are many traces of old habi¬ 
tations. The town is noted for its silk woven fabrics, ornamental 
slippers and other minor industries of the same kind. Outside one 
of the gates is held an annual fair attended by 100,000 jicoplc. 
After a great decline from its ancient status as a Gond capital, it 
has begun to revive with the construction of roads and railway 
communications, and its population was (1941) 3.5,730 as com¬ 
pared with 16,000 in 1872. 

District of Chanda .—I'he District of Chanda is one of the larg¬ 
est districts in the Central Provinces, having an area of (>,205 
sq.mi., hut the twenty Zamindari estates which it contains account 
for 4.000 .sq.mi. of wild and thinly populated country, while 
government forest reserves cover no less than 2,700 sq.mi., and 
include valuable teak and other timber, and large bamboo jungles. 
Coal of a poor quality is found in the extreme west at liallarpur 
and Ghugus, while iron ore of high grade is found in the eastern 
part of the District. 

Except in the north-w'est and on the borders of the Wardha and 
Nagpur Districts, where cotton and wheat are both grown and 
there are large areas under juar (sorghum), rice and the small 
millets are the principal crops. Numbers of irrigation tanks have 
been constructed by the people to water rice and sugar-cane, to 
which the Government has added a number of storage reservoirs 
of some magnitude. 

Many useful roads have been made since the great famines, 
and Chanda town is now connected with Wardha on the G.I.P. 
railway via Warora (where the colliery is now worked out), and 
by narrow gauge lines with Nagpur and Gondia in the Bhandara 
district. 

It is a most picturesque part of the countr)', with varied 
scenery, wooded hills and interesting archaeological remains, old 
temples and forts, notably at Chanda itself, Bhandak, Markandi 
and Wairagarh, but the climate is unpleasantly hot, the forests 
malarious, and the people unprogressive. Several languages are 
spoken. 

The Marathi of the north-west gives way to Telugu in the 
south and to Hindi (Chhattisgarhi) in the north-east. In all the 
wilder tracts aboriginal races predominate, and Gondi and other 
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tribal dialects are common, as in the neighbouring Bastar State. 
The total population of the district in 1041 was 873,284. In the 
famine decade (1891-1901) there was a sharp decrease, and a set¬ 
back in the decade 1911-1921 due to influenza, but in the last 
fiftv years the growth of population has, nevertheless, been 30%. 

CHANDAUSI, a town of British India in the Moradabad 
district of the United Provinces?; an important junction (for 
Aligarh) on the Oudh and Rohilkand rail¬ 
way. Pop. c. 27,000. It exports cotton, 
hemp, sugar and stone. 

CHAND BARDAI (r. ad. 1200), 
Hindu poet, a native of Lahore, who lived 
at the court of Prithiraj, the last Hindu 
sovereign of Delhi. His Prithiraj Rasau, 
a poem of some 100.000 stanzas, chroni¬ 
cling his master’s deeds and the contem¬ 
porary history of his part of India, is valu¬ 
able as the earliest monument of the 
Western Hindi language, and the first of 
the long series of bardic chronicles for 
which Rajput ana is celebrated. It is writ¬ 
ten in ballad form, and portions of it are 
still sung by itinerant bards throughout 
I north-wc'stern India and Rajput ana. 

.SVr J. Tod, Annals and Antiquities of 

BY couRTL-iy or IHE PENNSYL. Rajusl’lian (2 vols., 1829-18.32). 

American brass chan- CHANDELIER, a frame of metal, 
OLLIER. 18TH CENTURY wood, crystal, glass or china, suspended 
from the roof or ceiling for the purpose of holding lights. The 
word is French, but the appliance has lost its original significance 
of a candli'-holder, the chandelier being now chiefly used for gas 
and electric lighting, ('lusters of hanging lights were in use as 
early as the 14th century, and ajipear originally to have been 
almost invariably of wood. They were, however, so speedily ruined 
by grease that metal was gradually substituted, and fine and com¬ 
paratively early examples in beaten iron, brass, copper and even 
silver are still extant. Throughout the 17th century the hanging 
candle-h*)ldcr of bra.ss or bronze was common throughout northern 
Europe, as innumerable pictures and engravings testify. In the 
great periods of the art of deco¬ 
ration in F'rance many magnifi¬ 
cent chandeliers were made by 
Boulle. and at a later date by 
Goulhicre and Thomirc and 
others among the extraordinarily 
clever fondcurs-cisclcurs of the 
second half of the i8th century. 

The chandelier in rock crystal 
and its imitations had come in 
at least a hundred years before 
their day, and continued in fa¬ 
vour to the middle of the iQlh 
century, or even somewhat later. 

It reached at last the most ex¬ 
treme elaboration of banality, 
with ropes of pendants and hang¬ 
ing faceted drops often called 
lustres. When many lights were 
burning in one of these chande¬ 
liers an effect of splendour was 
produced that was not out of 
place in a ballroom, but the 
ordinary hou.schold varieties were extremely ugly and inartistic. 
The more purely domestic chandelier usually carries from two 
to six lights. The present use of electricity and the modern ideas 
of interior lighting have pushed into the background the elabo¬ 
rate specimens of the past few centuries and substituted the 
simpler designs with smaller clusters of lights. {See also Light¬ 
ing AND Artificial Illumination; Interior Decoration.) 

CHANDERNAGORE or CHANDARNAGAR, 
French settlement in India, with a small adjoining territory, situ¬ 
ated on the right bank of the river Hugh, 20m, above Calcutta. 
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English chandelier by adams. 

ILLUSTRATIVE OF THE MORE ELAB¬ 
ORATE MODELS OF THE LATTER 
PART OF THE I8TH CENTURY 


Area 3 sq.m.; pop. (11)41) 38.284. Chandernagore has played an 
important part in the European history of Bengal. It became a 
permanent French settlement in i()S8, hut did not rise to any 
importance till the time of Dupleix, during whose administration 
the tow'll was transformed and became the focus for a considerable 
maritime trade. In 1757 Chandernagore wms bombarded by an 
"English fleet under Admiral Watson and caiilured. On peace being 
established the town was restored to the French in 1763. When 
hostilities afterwards broke out in 1794, the English again took 
possession of it and held it till 181b, when it was a second time 
given U{) to the French; it has ever since remained in their posses¬ 
sion; it is now little more than a quiet riverside town. The au¬ 
thorities of Chandernagore are subject to thi> jurisdii tion of the 
governor-general of I’ondicherry, 
to w'hom is confided the general 
government of all the French pos¬ 
sessions in India. 

CHANDLER, RICHARD 

(1738-1810), British antiijuary, 
was born at Elson in Hampshire. 
In 1759 he published fragments 
from the Creek minor poets, with 
notes (Elcj^iaca Gracca)-, and in 
1763 a fine edition of the Arunde- 
lian marbles. Marmora Oxoni- 
ensia, with a Latin translation, 
and suggestions for suiiplying the 
lacunae. He was sent by the 
Dilettanti Society with Revett, 
an architect, and I’ars, a jiainter, 
to cxjilore the antiquities of 
Ionia and Greece (1763-06); and 
the result of their work was the 
two magnificent folios of Ionian 
anlicpiities published in 1769, 
Other w’orks by Chandler were' 
Inscriptioncs Antlquae pleraeque 
uondiini editar (1774); Travels 
in Asia Minor (1775); Travels in 
Greece (1776); History of Ilium 
(1803); in which he a.sserled the 
accuracy of Homt'r’s geography. 
His Life of Bishop Waynfle.te, lord high chancellor to Ilenry VI., 
ajipeared in 1811. 

(omiilcte edition (with notes by Revett) of the Travels in Asia 
Minor and Greece w'as nubli.shcd by R. Churton (1825), with an 
“Account of the Author.’’ 

CHANDLER, SAMUEL (160.S-1760), English Noncon¬ 
formist divine, was born in i6()3 at Hungerford, Berkshire. He 
took a leading part in the deist controversies of the time, and dis- 
cu.ssed with some of the bishops the possibility of an act of com¬ 
prehension. I'rom 17)6-20 he preached at Feckham, and for 40 
years he was pastor of a meeting-house in Old Jewry. He died on 
May 8, 1766, leaving four vols. of sermons (170H), and a para- 
jihrase of the Epistles to the Galatians^nd Flphesians (1777). sev¬ 
eral works on the evidence of Christianity, and various pamphlets 
against Roman Catholicism. 

CHANDLER, ZACHARIAH (1813-1879), American 
politician, was born at Bedford, N.H., on Dec. 10, 1813, In 1833 
he removed to Detroit, Mich., where he became a prosperous 
dry-goods merchant. He took a prominent part as a Whig in 
politics, and, impelled by his strong anti-slavery views, actively 
furthered the work of the “underground railroad,” of which De¬ 
troit was one of the jirincipal “transfer” points. He was one of 
the organizers in Michigan of the Republican Party, and in 1857 
succeeded Lewis Cass in the U.S. Senate, serving until 1875. 
Throughout the Civil War he allied himself with the most radical 
of the Republican faction in opposition to President Lincoln's 
policy, and subsequently became one of the bitterest opponents 
of President Johnson’s plan of reconstruction. Irom Oct. 1875, 
to March 1877, he was .secretary of the interior in the cabinet of 
President Grant. In Feb. 1879, he was re-elected to the Senate. 
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He died at Chirago, Ill., on Nov. i, iSjg. By his extraordinary 
force of character he exercised a wide jiersonal influence during 
his lifetime, ()ut failed to stamp his personality upon any measure 
or policy of la.sting importance. 

CHANDOS, BARONS AND DUKES OF. The English 

title of Chandos began as a barony in 1554, and was continued in 
the family of lirydges (becoming a dukedom in 1710) till 1780.* 
Tn 1S22 the dukedom was revived in connection with that of 
Buckingham. 

Joji.N’ Bryd(;f:s, tsI Baron Chandos (c. J400-1557), a son of 
Sir (Jiles Brydge.s, or Bruges (d. 1511), was a prominent figure at 
(he English court during the reigns of Henry UlII., Edward VI. 
and Mary. He took part in suppre.s.sing the rebellion of Sir 
d'honia.s Wyat in 1554, and as lieutenant of the Tower of London 
during thi* earlier part of Mary’s reign, had the custody, not only 
of Lady Jane Grey and of Wyat, hut for a short time of the prin¬ 
cess l‘di/.;ibelh. He Was created Baron Chandos of Sudeley in 
1554, one of his ancestors, Alice, being a graml-daughter of Sir 
Thomas CJhandos (d. 1.375), tind he died in March 1557. The 
three succeeding barons, direct descendants of the ist baron, were 
ail memlx.-rs of parliament and person.s of some importance. Grey, 
Sih Barim Cdiandos (r. 1580-1621), lord-lieuten.int of GIoue«‘sler- 
shire, was called the “king of the Colswokls,” owing to his gener¬ 
osity and his magnificent style of living at his residence, Sudeley 
('.'istle. His elder son George, 6lh Baron Chandos (1620-1655), 
w'as a supporter of Charles 1 . during his struggle with Parliament. 
After the death of his brother William in 1676 the barony came 
to u kinsman, Sir James Brydges, Bart, (1642-1714), who was 
ir.nglish ambassador to ron.stantino[)l{! from 16.S0-1685. 

Jamts Bkvij(;fs, ist duke of Chandos (1673-1744), son and 
heir of the last-named, had been member of parliament for Here¬ 
ford from i()o8 to (714, and, three days after his father’s death, 
w;is created Vi.seount Wilton and earl of Carnarvon. For eight 
years, from 1705 to 1713, during the War of the Spani.sh Succe.s- 
sion, he was jiaymaster-general of the forces abroad, and in this 
capaiity he am.issed gre.tl wealth. In 17(0 he was created mar- 
(|uess of C'arnarvon and duke of Chandos. The duke is chiefly re¬ 
membered on account of his connection with Handel and with 
f’ope. He built a magnificent house at Canons near Edgware in 
Middlese.x. For over tw-o years Handel, employed by Chandos, 
lived at Canons, W'here he composed his oratorio Esthrr. Pope, 
who in his Moral Essays (Efnstle to the Earl of lUirliiii’tou) 
doubtless di'scrihed Canon.s under the guise of “Timon's Villa,” 
r( ferred to the duke in the line, “Thus gracious Chandos is belov’d 
at sight”; but Swift, le.ss complimentary, called him “a great com- 
jdier with ewery court.” After his deatli on Aug. p, 1744, Canems 
was pulled down. He was succeeded by his son Henry, 2nd duke 
((708-1771), and grandson James. 3rd duke (1731-1780). The 
third diik('’s only daughter, Anna Elizabeth, who became Barone.ss 
Kinloss on her falher’.s death, was married in 1706 to Richard 
Grenville, afterwards mar(|ue.ss of Buckingham; and iti 1822 this 
nobleman was created duke of Buckingham and Chandos (jce 
BuC'KlNM’.llA.M, EakI.S, MAKOri'.SSKS AND IH'KKS OF). 

.SVe G. Iv C(okaynr), Complete Peerage (18.S7-08) ; and J. R. Robin- 
.son, Thr Princely Chandos, i.e., the duke {iSq.O- 

CHANDOS, SIR JOHN (d. 1370), English soldier, fought 
at the .siege of Cambrai (1337), at Crecy in 1346, and at Poilier.s, 
where he saved the life of the Black Prince. For these services 
Edw.'ird HI. gave him the lands of the viscount of Saint Sauveur 
in Colentin, and af)|K)inted him lieutenant in France, and vice- 
chamberlain of the royal hou.sehold in 1360. In 1362 he was 
made constable of Guienne, and defeated Charles de Blois at 
Auray in 1364. Chandos accompanied the Black Prince on his 
expedition in 1367, to re.store Pedro the Cruel to the throne of 
Castile, and won the victory of Navarct over Bertrand du 
Gucsclin. Appointed senesc hal of Poitou in 1369, he was mortally 
w'ounded in an encounter with the French at the bridge of Lussac 
near Poitiers, and died on the day after the battle, Jan. 1, 1370. 

CHANDRAGUPTA MAURYA (reigned 321-296 b.c ), 
known to the (irecks as Sandracotlus, founder of the Maurya em¬ 
pire and first paramount ruler of India, was the son of a king of 
Magadha by a woman of humble origin, whose caste he took and 


who.se name, Mura, is said to have been the origin of that of 
Maurya assumed by his dynasty. As a youth he was driven into 
exile by his kinsman, the reigning king of Magadha. In the course 
of his wanderings he met Alexander the Great, and, according to 
Plutarch (Alexander, cap. 62), encouraged him to invade the 
Ganges kingdom. Gn the death of Alexander he attacked the 
Macedonian garri.sons and conquered the Punjab. He next at¬ 
tacked Magaclba, dethroned and slew the king, and established 
himself on the throne (321). The great army acquired from his 
predecessor he increased until it reached the total of 30,000 cav¬ 
alry, 9,000 elephants and 600,000 infantry; and w'ith this huge 
force he overran all northern India, establishing his empire from 
the Arabian sea to the Bay of Bengal. In 305 Seleucus Nicator 
crossed the Indus, hut was defeated by Chandragupta and forced 
to a humiliating peace (303), by which the empire of the latter 
was still farther extended in the north. 

About six years later Chandragupta died, leaving his empire to 
his son Bindusura. 

An excellent account of the court and administrative system 
of Chandragupta has been preserved in the fragments of Megas- 
(hones, who came to Pataliputra as the envoy of Seleucus shortly 
after 303. 

See J. W. MacCrindle, Ancient India as described by Me^asthenes 
and Arrian (Calcutta, 1877): V. A. Smith, pMrlv Hisf. of India, cd. 
S. M. Eclwarde.s (19^4); also the article India: History. 

CHANGARNIER, NICOLAS ANNE THEODULE 

(1793-18771, French general, W'as born at Autun on April 26, 
1793. Educated at St. Cyr, he served for a short time in the 
bodyguard of Louis XV’III., and entered the line as a lieutenant in 
January 1815. In 1830 he entered the Royal Guard and was sent 
to Algeria, where he served with great distinction until 1848, and 
had just succeeded Gen. Cavaignac as governor of the colony 
when he was recalled to command the National Guard. An 
avowed enemy of republican institutions, he at first upheld the 
power of the president; but in January 1851 he opposed Louis 
Napoleon’s policy, was deprived of his double command, and at the 
coup d’etat in December was arrested and sent to Mazas until his 
banishment from France by the. decree of Jan. 9, 1852. He re¬ 
turned (o France after the general amnesty. In 1870 he was pres¬ 
ent with the headquarters, and afterwards with Bazaine in Metz. 
He was employed on an unsuccessful mission to Prince Frederick 
Charles, commanding (he German army which besieged Metz, and 
on the capitulation became a prisoner of war. At the armistice he 
returned to Paris, and in 1871 was elected to the National Assem¬ 
bly by four departments, and sat for the Somme. He took an ac¬ 
tive part in ])olitics, defended the conduct of Marshal Bazaine, 
and .served on the committee which elaborated the monarchical 
constitution. When the comte de Chambord refused the com¬ 
promise, he moved the resolution to extend the executive power 
for ten years to Marshal MacMahon. He was elected a life sena¬ 
tor in 1875. He died in Paris on Feb. 14, 1877. 

Sec Comte d’Anlioche, Changarnirr (1891). 

CHANG CHUN, KIU (1148-1227), Chinese Taoist .sage 
and traveller, was born in 1148. In 1219 he was invited by 
jenghiz Khan, founder of the Mongol empire and greatest of 
Asiatic conquerors, to visit him. Jenghiz’ letter of invitation, 
dated May 15, 1219 (by present reckoning), has been preserved, 
and is among the curiosities of history ; here the terrible warrior 
aiipcars as a meek disciple of wisdom, modest and simple, almost 
Socratic in his self-examination, alive to many of the deepest 
truths of life and government. Chang Chun obeyed this summons; 
and leaving his home in Shantung (Feb. 1220), journeyed first to 
Peking. Learning that Jenghiz had gone far west upon fresh con¬ 
quests, the sage stayed the winter in Peking. In February 1221 he 
started again and crossed eastern Mongolia to the camp of 
Jenghiz’ brother Ujughen, near Lake Bor or Buyur in the upper 
basin of the Kerulun-Amur. Thence he travelled south-westward 
up the Kerulun, crossed the Karakorum region in north-central 
Mongolia, and so came to the Chinese Altai, probably passing 
near the present Uliassutai. After traversing the Altai he visited 
Bishbalig (modern Urumtsi), and moved along the north side of 
the Tian Shan range to lake Sairam, Almallg (or Kulja), and the 
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rich valley of the Hi. Wc then trace him to the Chu, over this river 
to Talas and the Tashkent region, and over the Jaxartes (or Syr 
Daria) to Samarkand, where he halted for some months. Finally, 
through the “Iron Gates” of Termit, over the Oxus, and by way 
of Balkh and northern Afghanistan, Chang Chun reached Jenghiz' 
camp near the Hindu Kush. Returning home he followed much 
the same course as on his outward route: certain deviations, how¬ 
ever, occur, such as a visit to Kuku-khoto. He was back in 
Peking by the end of January 1224. From the narrative of his 
expedition (the Si yu ki, written by his pupil and companion Li 
Chi Chang) we derive some of the most faithful and vivid pic¬ 
tures ever drawn of nature and man between the Great Wall of 
China and Kabul, between the Aral and the Yellow Sea. W^e may 
particularly notice (he sketches of the Mongols, and of the people 
of Samarkand and its neighbourhood; the account of the fertility 
and products of the latter region, as of the Hi valley, at or near 
Almalig-Kuija; and the description of various great mountain 
ranges, peaks and defiles, such as the Chinese Altai, the Tian 
Shan, Mt. Bogdo-ola (?), and the Iron Gates of Termit. There 
is, moreover, a noteworthy reference to a land apparently identical 
with the uppermost valley of the Yenisei. After his return Chang 
Chun lived at Peking till his death on July 23, 1227. By order of 
Jenghiz some of the former imperial garden grounds were made 
over to him, for the foundation of a Taoist monastery. 

Bibliography. — Sec E. Tretschneider, Mediaeval Researches from 
FMstern Asiatic Sources, vol. i. pp. 35-108, whore a complete transla¬ 
tion of the narrative is given, with a valuable commentary; C. R. 
Bcazley, Dawn of Modern Geography, iii, 539. (C. R. B.) 

CHANGE, the substitution of one thing for another, hence 
any alteration or variation, so applied to the moon’s passing from 
one phase to another. The use of the word for a place of com¬ 
mercial business has usually been taken to be a shortened form 
of Exchange (see Exxhange, Foreign ) and so is often written 
’Change. “Change” is particularly used of coins of lower de¬ 
nomination given in substitution for those of larger denomination 
or for a note, cheque, etc., and also for the balance of a sum paid 
larger than that which is due. A further application is (hat in 
bell-ringing, of the variations in order in which a peal of bells 
may be rung (see Bell). 

CHANGELING, the term used of a child substituted or 
changed for another. It was formerly believed that infants were 
sometimes stolen from their cradles by the fairies before christen¬ 
ing, so that in the Highlands of Scotland babies were strictly 
watched till then. 

Any specially peevish or weakly baby was regarded as a change¬ 
ling. 

The belief is referred to by Shakespeare, Spenser and other 
authors. 

See Pennant, Tour in Scotland (1796), p. 257, and W. Wirt Sikes, 
British Goblins (1880). 

CHANGE OF LIFE: see Menopause. 

CHANGOAN, a tribe or small group of tribes of South 
American Indians, forming an independent linguistic stock. The 
Changos occupied the arid coast of the desert of Atacama in north¬ 
ern Chile. They are an almost dwarfish, fisher folk of very simple 
culture, and are now nearly extinct, except in the vicinity of 
Cobija. The Changos depended krgely on shell-fish for food, 
and had balsas or rafts of poles and inflated seal-skins from which 
they fished along the shore. They wore little clothing, and had 
small crude huts of poles and thatch. Unlike the population of the 
coast farther north, the dead were buried at length, instead of 
flexed. 

See E. Boman, Antiquitis de la Region And 6 enne de la Ripublique 
Argentine et du Disert d'Atacama (Paris, 1908), 

CHANGRA or Cankiri (anc. Gangra; called also till the 
time of Caracalla, Germanicopolis, after the emperor Claudius), 
the chief town of a vilayet of the same name in Turkey, sit¬ 
uated in a rich, well-watered valley; altitude 2,500 ft. The ground 
is impregnated with salt and the town is unhealthy. Pop (1940) 
10,235. Gangra, the capital of Paphlagonian kingdom of Deio- 
tarus PhiladelphuB, son of Castor, was taken into the Roman 
province of Galatia on his death in 6-s B.C. The earlier town 
was built on the hill behind the modem city, on which are the 


j ruins of a Uiie fortress; while the Roman city occupied the site 
of the modern. In Christian times Gangra was the metropolitan 
see of Paphlagonia. 

Synod of Gangra.—Conjectures as to the dale of Ihi.s .^ynod 
vary from 341 to 376. The synodal letter states that 21 bishop.s 
assembled to take action concerning Eustathius (of Sehaste?) and 
his followers, who contemned marriage, tiisparaged the offices of 
the church, held conventicles of their own. wore a pec uliar dress, 
denounced riches, and affected especial sanctity. The synod con¬ 
demned the Eustathian practices. The 20 canons of Gangia were 
declared ecumenical by the Council of Chalrodon, 451. 

See Mansi ii. pp. 1095-1122; Hardouin i. pp. 530-540; Hefrie 2nd 
ed., i. pp. 777 sqq. (Eng. trans. ii. pp. 325 sqq.). 

CHANG TSO-LIN (I87i-192«). Chinese military leader, 
born in the Province of I'engtien. Of humble origin aiul without 
education, he was successively a swineherd, a menial in the 
Catholic Mission at Newchang and a labourer on the Peking- 
Mukden Railway. Later he abandoned regular employment and 
rose to prominence in 1904 as a leader of Hwigliutse, or Man¬ 
churian brigands, when he and his band became irregular allies 
of Japan during the Rus.so-Japanese War. After the Treaty of 
Port.smouth, under Japanese advice, he submitted to the Chinese 
Government, and he and his following were incor[U)rated in the 
Chinese army. He received quick promotion, and attained com¬ 
mand of a Division. In 1913 he was appointed Tutuh, later 
Tuchun, both terms denoting Military Governor, of Fengtien. 

Chang Tso-lin faithfully served the young npublic of China, 
and opposed both Yuan Shi-k'ai's monarchical aspirations in iqiO 
and Chang Hsiin’s attempted restoration of the imperial dynasty 
in 1917, In 1918 he was appointed Inspector-General of the 
Three Eastern Provinces, i.e., of Manchuria, and, while civil 
government slowly weakened, his military control became ab¬ 
solute. He adopted the cour.se, unusual in China, of punctually 
paying, feeding and disciplining his troops, and by this means 
he became a dominant factor in the unstable politics of the 
country. In civil life his activities were boundless: mining, farm¬ 
ing, stock-breeding, banking, railway construction, in these and 
many other forms of industrial enterprise, his hand was felt. 

During the concluding twelve years of his life, while main¬ 
taining autocratic control of Manchuria, he made four descents 
upon Peking, actuated on each occasion by the desire to set up a 
.stable form of government for the country. In 1920, wlien. during 
the halting and incapable Presidency of Hsu Shi-chang, the Gov¬ 
ernment fell under the control of the reactionary militarists 
known as the Anfu Party, he drove their leaders into retirement, 
and, in co-operation with Tsao Kun, the Tuchun of Chihli, made 
an attempt to form an administration. Their efforts were fruit¬ 
less, and in 1921 he again came to Peking and installed a (’ahinet 
under Liang Shih-yi. Upon this occasion he was defeatc'd by 
General Wu Pci-fu and driven back to Manchuria, whereufKin he 
dei lared the independence of the Three Eastern Province's. His 
third incursion took place in 1924, when large forces under Wu 
Pei-fu assembled near the Great Wall to repel the Manchurian 
invasion. Owing to the treacherous defection of Feng Yu-hsiang, 
who withdrew to Peking and “declared for peace,” Wu Pei-fu's 
forces collapsed, and Chang’s army prc:sscd forward, eventually 
occupying Shantung, Anhui and Kiangsu. In the latter part of 
this year he was occupied in suppressing the revolt of one of his 
lieutenants, by name Kuo Sung-ling, whom he defeated outside 
Mukden and executed. His final coming to Peking was in Decem¬ 
ber, 1926, when he once more announced his intention to reorgan¬ 
ize the Government. In June, 1927, he formed a Cabinet con.sisting 
entirely of his own adherents, with Pan Fu as Premier, he himself, 
under the title of Generalissimo, becoming President. He watched 
from Peking the victorious Southern Nationalist army reach the 
Yangtse, and their further advance in 1928 to Peking. His troops, 
after some show of defending the capital, received orders to stop 
further opposition, and Chang himself left for Mukden by train 
on June 3. Before he reached his destination the train was 
bombed and he succumbed to injuries received 

Soft-voiced and of delicate constitution, suave yet resolute, 
Chang Tso-lin would have been an admirable viceroy under th^ 
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Empress Dowager’s regime. It was the only system of government 
he understood, and Jiis failure to bring about union and a stable 
government is evidence of how far removed he was au fond from 
rcalizijig the strides which the country had made in acquiring 
race-consciousness and a political sense. His administrative 
achiev(;ments in Manchuria, atid his friendliness towards for¬ 
eigners, are among his claims to be stvled a Chinese patriot. 

(VV. E.L.) 

CHANNEL FERRY. In the World War the necessity of 
utilizing the (anals and waterways of France and Belgium for 
transport in order to relieve the pressure on the railways wa: 
early recognized, and to take over and develop this work behind 
the British lines the Inland Water Tran,sport Section of the Royal 
Engineers was formed in r()r4. 

The activities of this new organization became so great that a 
similar organization (later the Directorate of Inland Waterways 
and Docks, Royal Engineers) w-as set U{> in England. The func¬ 
tions of this directorate ex])anded until it took in other branches 
of transport liesides canal trathc, and included the supply and 
equipment for docks and harbours, and constructional work at 
various [)orts which formed bases for tran.sport of munitions and 
materials for the Briti.sh armies in all theatres of war. 

To meet the growing demands from France for .suitable craft, 
personnel, plant and stores in an elTicienl and economical manner, 
it was decided to establish a cross-channel barge port and stores 
depot, from which barges capalde of navigating the French canals 
could be sent across loaded. Richborough in Kent was chosen. 

The site had many advantages. It was;— (a) directly oppo¬ 
site the ports and canals of northern France (.vee Map); ((/) within 
easy access of a main railway .system; (r) a Hat, low-lying, un¬ 
occupied ground of over 2,000 acres, capable of being developed 
without interfering with any vested interests, or existing trafhe 
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or other port facilities; (d) situated on a tidal river with a shel¬ 
tered entrance; (r) comparatively inaccessible to enemy naval 
raids. 

The development of Richborough was remarkably rapid and by 
IQ17 —although the f)rimary object of its existence was the cross¬ 
channel barge Iraftic—it had grown into a large and well cquipix'd 
seaport and workshop base with three-quarters of a mile of 
wharves and 70m. of railway sidings capable of dealing with 
30,000 tons of traffic per week; with extensive engineering work¬ 
shops and foundries where urgent repair work which could not be 
carried out in the war areas was done; a spacious salvage transit 


yard where the sorting, storage and dispatch of salvage was carried 
on by female labour; large store warehouses from which con¬ 
sumable stores, plant, and other material were dispatched over¬ 
seas at a moment’s notice; camp accommodation for 15,000 troops 
and a regimental depot for the reception, equipment, training and 
disposal of all ixrsonnel recruited for the Inland Waterways and 
Docks for service at home and in the various theatres of war. 

These works were constructed by military labour, especially re¬ 
cruited from skilled trades and working under the supervision of 
technical officers. The recruits, large numbers of whom were of 
low medical category, after being given a short military training 
at the regimental depot were passed on for duty and intensive 
training to one or other of the formations, e.g., construction, work¬ 
shops, railway traffic, marine or stores, from w'hicli they were 
drafted overseas for similar service as and when required, 1,200 
officers and 51,000 other ranks pias.sing through in this way. 

Cross-Channel Barge Service .—The expansion of Richborough 
into a tran.sport at ion base and the establi.shmcnt of the channel 
barge service—carried on without a break clay or night until 
the Armistice with barges specially designed for the crossing and 
for navigating the French waterways—was an enormous relief to 
ordinary shipping and the following advantages were also ob¬ 
tained;— (a) Relief of congestion at French ports as barges 
passed straight through to inland depots with consequent avoid¬ 
ance of double handling; ih) return of barges from war zone 
loaded with salvage; (c) saving of railway carriage in France; 
(d) relief to English ports; (e) di.sposal of both marine and war 
risks into smaller units; (/) no naval patrol necessary. 

The total exports by barge up to the armistice exceeded 3^ 
million tons and (he total imports of salvage half a million. 

A fleet of 386 craft was controlled from Richborough includ¬ 
ing 67 sea-going tugs and 255 200-lon barges. Over 20,000 cross¬ 
channel (rips were made and it is interesting to note that no 
craft was lost as the result of enemy action, though some sus¬ 
tained casualties when in canals close up behind the British lines. 

Train Ferry Service. —Late; in 1 ()t 6, the serious shipping po¬ 
sition, the incrca.sing demand from 1'ranee for supiilies, and the 
delays in the channel ports owing to inadequate appliances for 
handling heavy cargo. ItM.1 to the decision to establish a train ferry 
service on the Richborough cross-channel route to enable heavy 
war material to be run direct on rail from factories to war areas. 

In Jan. IQ17 orders were placed for three train ferry vessels 
capable of carrying 54 fully loaded ten-ton trucks or as many 
guns, tanks, locomotives, or other vehicles as could be arranged 
on the four deck-tracks, or a total load of q6o tons. 

Terminals and berths for these vessels were built at Richbor¬ 
ough, Southampton, Dunkirk, Calais and Dieppe; the method of 
communication between ship and shore being a double track self- 
adjusting bridge hinged at the shore end. 

The service from Richborough to Calais began in February 
igi8 and was carried on without mishap and without convoy. 
The vessels were good scaboats and crossed in all but the most 
severe weather. As a transport unit they were of immense value. 
Their first cargoes were heavy wagons, 340 of which were taken 
across in seven trips (averaging 12 hours each). Previously 
t had taken a 3,600-ton steamer one month to convey 300 wagons. 
It is estimated that the three ferry boats released six 8,000 ton 
ocean-going steamers, whilst an enormous economy was effected 
in the avoidance of double transhipment. One of the outstanding 
features of the service was the ease and rapidity with which the 
vessels were loaded and unloaded—the time averaging less than 
25 minutes per trip. After the disaster of March 21, iqi8, when 
some 600 British guns were lost, over 700 guns were shipped by 
train ferry within 48 hours to replace them. In May 1918 two 
14-inch guns on railway mountings, each weighing 302 tons and 
measuring 87ft. overall, were taken over safely and run up to 
he front without the necessity of dismmtiing in England and 
re-erecting in France. In his dispatch of Jan. 7, 1919, F.M. 
Ur Douglas Haig said, “During the period following the great 
defensive battles, up to the final triumph of the Allied cause the 
channel ferry has proved of inestimable value.” 

After the war the port at Kicnnorough was acquired by an 
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industrial group with interests in the Kent coalfields. In Oct. 
19^6 a passenger train ferry service was opened between Dover 
and Dunkirk. (A. J. A. W.; X.) 

CHANNEL ISLANDS, a group of islands in the English 
channel (French, lies Nortnandes), belonging (except the lies 
Chauseyj to Great Britain, They lie across the shallow rectangu¬ 
lar bay formed by the west coast of the department of Manche 
(France) and the north coast of Brittany. This bay is strewn 
with numerous small islands and rocks and, owing to the con¬ 
centration of the tidal wave in it, has dangerous tidal races. The 
total land area of the islands is about 75 sq.mi. and the popula¬ 
tion (1931,) 93,205. There are four principal i.slands;—Jersey 
(area 44.87 sq.mi., pop. 49,127), Guernsey (area 24.46 sq.mi., 
pop., with associated islands, 42,138), Alderney (area 3.06 sq.mi.). 
Sark (area c. 2 sq.mi.). The population figures exclude visitors. 
St. rielier is the chief town of Jersey, St. Peter Port of Guernsey 
and St. Anne of Alderney; the first two are ports. Normally 
there is communication by steamer on alternate days in winter, 
and daily in summer from Southampton and Weymouth with 
Guern.sey and Jersey, and on certain days from French ports, 
especially from St. Male with Jersey and Guernsey, and from 
Cherbourg with Alderney and Guernsey. Communications are 
maintained between the larger islands. A daily air service l)e- 
tween Jer.sey and Southampton and London was opened in 1933. 

Structurally, the islands are a partially submerged portion of 
the Armorican mas.sif and fall into four groups related to old fold 
lines running west from the Cotentin peninsula. The most 
northerly group, comprising Alderney, Burhou, Ortac, the Cas- 
quets and numerous other islets, lies due west of Cap de la Hague. 
The Casquets, on which has t)een built a powerful lighthou.se, were 
formerly dangerous to ships, notable wrecks being that of the 
“White Ship” (according to tradition) in 1120, the “Victory” in 
1744 and the “Stella” in 1899. The second and most westerly 
group includes Guernsey, with a few islets to the west, and to the 
east, Sark, Herm, Jethou (inhabited islands) and others. The 
straits of Little Russel and Great Russel separate Guernsey and 
Herm, and Herm and Sark respectively. Sark is famous for its 
cliffs and caves. Herm has a remarkable shell beach, half a mile 
long, formed in a tidal eddy north of the island. The third group, 
southeast of the second, and separated from it by La Deroute 
strait, includes Jersey and a few small i.slets, of which LesEcrehou 
to the northeast arc the chief. The fourth group consi.sts of the 
Minquiers, lying .almost 12 mi. S. of Jersey, and the lies Chausey, 
lying almost 9 mi. N.W. of Granville, in which commune they 
arc included. Maitresse lie, the largest of the Minquiers, provides 
landing and shelter to fi.shermen. Of the Chau.sey islands Grande 
lie is permanently inhabited by farmer-fishermen, and the other 
islets temporarily liy fishermen. Sea-weed burning and granite- 
quarrying also occupy some of the inhabitants. The dominant 
east-west structural lines of Armorica arc broken by north to 
south lines, a net-work only partially obscuring certain northeast 
to southwest lines, and in the fine coastal scenerc’ of the islands 
and in their vertical cliffs, rectangular bays and intervening chan¬ 
nels is repeated the structural “pattern” of the whole massif. 
When the coast stood at the 30-fathom line, the islands formed a 
projection of the French coast, but before the 20-fathom line had 
become the coast line the Alderney group had become separate 
from the continent. Before the lo-fathom line had become the 
coast the Guernsey group had also been separated. There is only 
shallow water between the Jersey and Chausey groups and the 
mainland, and legend ascribes invasions of the sea to Post-Roman 
times, though this is considered doubtful. Raised beaches of un¬ 
certain date are evidence of downward movements beyond the 
present levels, while there arc evidences of submerged forests at 
St. Ouen’s Bay (West Jersey> and Vazon Bay (West Guernsey). 

Geology.—Geologically the Channel islands are clo.sely related 
to the neighbouring mainland of Normandy. With a few exceptions 
all the rocks are pre-Cambrian. They consist of massive granites, 
gneisses, diorites, porphyrites, schists and phyllitcs; dykes and 
veins are abundant. In Jersey there is in the northwest corner a 
granitic tract extending from Grosnez to St. Mary and St. John, 
beyond which it passes into a small granulitic patch. South of 
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the granites is a schistose area, by St. Ouen and St. Lawrence, and 
reaching to St. Aubin’s Bay. Granitic masses again apix-ar round 
St. Brelade’s bay. The eastern half of the island i.s largely occu¬ 
pied by porphyrites and similar rocks with rhyolites and devitri¬ 
fted obsidians; a complex igneous and intrusive series of rock^ 
lies around St. Helier. In the northeast corner of the island a 
conglomerate, possibly of Cambrian age. occurs between Bouley 
bay and St. Catherine’s bay. Tracts of blown-sand cover the 
ground for some distance north of St. Clement’s bay and again 
cast of St. Ouen’s bay. The northern half of Guernsev is mainly 
dioritic; the southern half, from St. Peter, is occupied hy gneisses. 
Several patches of granite and granulite fringe the western coast; 
the largest of these is a hornblende granite around Roequaine bay. 
Hornblende gneiss from St. Sampson and quartz diorite from 
Capellcs, Corvee and elsewhere have long been tran.sjK)rled to 
England for road metal. Sark is composed almost wholl>’ of horn¬ 
blende-schists and gneisses, with hornblende granite in North 
Sark and middle Brechou and diorite in Little Sark and west 
Brechou. In Alderney W'e have Cambrian grits stretching from 
Corblets bay (northeast) to iTltac a la Quoire (east) overlain 
by modern sands at Longy, with a small outlier opposite Coque 
Lihou. The island, west of the main area of grits, is diorite with 
granite round the coast (hornblendic at Crabby and Tourgis. in¬ 
clining to gabbro at Rozelle. where it is quarried, and fine-grained 
with rare hornblende and biotite at Bibette head. Save bav and 
Corblets bay). The island south and west of a line from Tourgis 
point to Noir Roque is granite-porphyry faulted against diorite 
round the coast. 

Flora and Fauna.—The flora of the islands is rich, producing 
more than 2,000 different species of plant.s, Tiniber is scarce, 
but the evergreen oak, the elm and the beech are common. Root 
crops are more important than gr.iin. The tomato is a field crop 
in Jersey and a greenhou.se crop in Guernsey. Grapes and 
peaches riiKTi in greenhouses without artificial heal and figs out 
of doors. Such plants as arbutus, camellia, myrtle and magnolia 
flourish. The Guernsey lily with its rich red petals is said to 
have come from Japan. 

The distribution of animals in the islands illustrates the later 
.separation of Jersey from the continent, and points also to the 
northward advance of animals following the retreat of the ice. 
J'hus Jersey has the toad, the grass snake, the green lizard, the 
newt and the mole. The mole has reached Alderney and Sark, but 
not Guern.sey. Squirrels, hares and foxes formerly inhabited Jer- 
.scy, but never Guernsey; Guernsey, in common with the other 
islands, has the frog, the slowworm and the rabbit. I’he red deer 
was once indigenous, and the black rat is still found in Alderney, 
Sark and Herm. The birds number more than 200 species, the 
variety of li.sh is very great and Crustacea, molluscs, including 
Ilaliotis, and zoophytes abound round the coasts. 

Government.—For pun)oses of government the Channel 
islands (excluding the Chauseys) are divided into two divisions:— 
(i) Jersey, and (2) the bailiwick of Guern.sey, which includes 
Alderney, Sark, Herm and Jethou. The constitution of each 
divi.sion is broadly the .same. Until 1854 governors were appointed 
by the crown; now a separate militaryvlieutenant-governor is ap¬ 
pointed for each division on the recommendation of the British 
war office after consultation with the home office. The other 
crow'n officials are the bailiff (bailli) or chief magistrate, the pro- 
cxircur du roi, representing the attorney-general, and the avocat 
dll rot, or in Guernsey the controlleur, rej^resenting the .solicitor- 
general. In Jersey the vicomte is also appointed by the crown, 
in the position of aJiigh .sheriff (and coroner); but his counter¬ 
part in Guernsey, the prrvot, is not so appointed. The bailiff in 
each i.sland is president of the royal court, which is composed of 
twelve jurats, elected for life, in Jersey by the ratepayers of each 
parish, in Guernsey by the elective states, a body which also 
elects the prevot, who, with the jurats, serves upon it. The rest 
of the body is made up of the rectors of the parishes, the 
or elected parish councils (“dozens,” from the original number of 
their members) of the town parish of St. Peter Port, and of its 
four cantons, and the country parishes, and certain other officials. 
The royal court administers justice (but in Jersey there is a trial 
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by jury for criminal cases) and in Guernsey can pass temporary 
ordinances subject to no higher body. It also puts forward projets 
(ic loi for the approval of the Delif)crativc Statc.s. Jersey and 
Guernsey have stipendiary magistrates for {X)life matters. Alder¬ 
ney and Sark have a sejiaratc legal existence with courts dependent 
on the royal court of Guernsey. In both Jersey and Guernsey the 
chief administrative body is the Deliberative States. The Jersey 
States is comjx)scd of the lieutenant-governor fwith right of veto, 
but no vote), the bailiff, jurats, parish rectors, parish coiindtables 
and deputies, the procureur and avocat (with right to speak but 
no vote) and the vicnmtr (with right of attendance only). If 
the bailiff dissent.? from any measure, it is referred to the privy 
council. In Guernsey the States consi.sts of the bailiff, jurats, 
eight out of ten rectors, the procureur and deputies; the lieutenant- 
governor is invited and may syieak. Both States administer local 
affairs; relations with the British parliament are maintained 
through the privy council. Acts of parliament are transmitted to 
the islands by an order in council to be registered in the rolls of 
the royal court and are not binding until this is done; registration 
may be held over pending discussion by the Statc.s if any act is 
considered to menace the privileges of the islands. The right of 
the crown to legislate by order in council is limited in the same 
way. In cases of encroachment on proix-rty, an ancient fonn of 
appeal called Clamour de Haro survives (sec Hako, Clamf.i.'r 
m:). The islands are in the dioce.se of Winchester, and there arc 
deans in both Jersey .and Guernsey, also rectors of a parish. 

These [x-culiar constitutions are of local development and repre- 
.setit adaiXations of Norman feudal schemes to remote commu¬ 
nities under lords who in many cases were absentees; views as to 
the origin of the jurats differ but they are an ancient institution: 
the practice of summoning the States to assist in the p.issing of 
ordinances was establishecl later by the bailiff and jurats, and at 
last the States claimed the absolute right (confirmed 1771) of 
being con.sulted. Comjiulsory service in the militia was established 
and garri.sons of regular troops maintained. Taxation is light in 
the islands, and jiauperism is jiracticully unknown. 

I'or the year ended Jan. 31. 1039 the revenue of Jersey was 
1520,022. and its expenditure 1533,^73; the revenue of Guernsey 
for the previous year was £433.659 and the expenditure £425,242. 
The public debt in the re-six'dive islands and years was £1,271.190 
and £1,514,514. Crown reva-nues from Jersey include seigneurial 
dues and revenues from houses, lands and tithes. For Guernsey 
there are seigneurial dues and in some cases dues paid on trans¬ 
ference of proiierty, I'rom Alderney the crown receives chiefly 
harbour dues. These revemus are all small. English coinage is 
current, but Jersey has .a local co])j>er coinage .and local one-pound 
notes. Guernsey also has such notes, and its copyier coinage con¬ 
sists of yience, h.alf-ix’nce, two-double and one-double (one-eighth 
of a penny) yiieces. During World War I the i.slands provided a 
large contingent of men, and in 1917 the imperial government 
temporarily relieved insular funds of the cost of the local militia. 
Jersey subsequently contributed £400.000 and Guernsey £350,000 
to th(“ expenses of the war. 

Industry.—The Norman system of land tenure, which still 
.sur\'ives in the i.slands, seems to have been superimposed upon a 
primitive open-field system of cultivation. Traces of the original 
.system are to be found in Alderney. The soil is extremely fertile. 
“Vraic” (sea weed), either green or in the form of a.sh, has been 
used as a fertilizer from time immemorkal. The cutting of the 
Vraic became a ceremonial occasion, taking place at times fixed 
by the government and connected with popular festivities. Small 
holdings with intensive cultivation are chaKicteristic of all the 
islands. Jersey specializes in early potatoes. Guernsey in vege¬ 
tables grown under glass and in bulbs and flowers. Other impor¬ 
tant industries are stock-raising (Jersey and Guernsey each has a 
special breed of horned cattle and its own herd book), fi.shing 
and quarrying. Cattle from abroad are not admitted alive, nor 
Jersey cattle in Guernsey nor Guernsey cattle in Jersey. Total 
exports from Jersey, mainly potatoe.s, granite, tomatoes and cat¬ 
tle, were valued at £2.138.000 in 1938. In the same year exports 
from Guernsey were mainly tomatoes (34,964 tons), cut flowers 
(3,721 tons) and vegetables (1,856 tons). Jersey imports were 


valued at £3,329,000 and consisted mostly of coal, paraffin and 
fuel, and alcoholic beverages, followed by manures and cement. 
Imports of Guernsey were mainly timber, cement, lime, etc., 
metals and machinery and manure. The two main sources of in¬ 
come arc agriculture and the tourist trade. There is some com¬ 
merce with France in farm produce and fruit. 

Language.—The old Norman French patois is dying out. 
Modem French is the official language, but English is the main 
language of business and religion and is familiar to all. Each 
island has its own patois; local differences arc also observable as 
between north and south Guernsey. None of the dialects has 
received much literary cultivation. Jersey was the birthplace of 
the Norman |xx‘t Wace (12th century). 

History.—Mousterian man is known to have occupied caves 
in Jersey, then a part of the mainland. Of early inhabitants abun¬ 
dant proof is afforded by the numerous megalithic monuments, 
dolmens, kistvaens and menhirs still extant, Some of these are 
of great importance and have been scientifically studied; the 
local museums are of great value. Little trace has been left of 
Roman occupation, and such remains as have been discovered 
arc mainly of the portable description that affords little proof of 
actual .settlement. The constant recurrence of the names of saints 
in the place-names of the islands, and the fact tliat pre-Christian 
names do not occur, leads to the inference that when (Christian¬ 
ity wa.s introduced the population was scanty. Christianity may 
have been introduced in the 5th century, Guernsey is said to 
have been visited in the 6th century by St, Sampson of Dol 
(whose name is given to a .small town and harbour in the island), 
St. Marcou or Marculfus and St. Magloire, a friend and fellow- 
evangelist of St. Sampson, who founded monasteries at Sark and 
at Jersey and died in Jersey in 575. Another evangelist of this 
period was St. Hclerius, whose name is borne by the chief town 
of Jersey, St. Helicr. In his life it is stated that the population 
of the island when he. reached it was only 30. In 933 the islands 
were m.ide over to William, duke of Normandy (d. 943 ). Mod¬ 
ern research .shows that by 1177 (how long previously is not 
known) Guernsey and Jersey formed one administrative unit, 
and were identical with the rest of Normandy. Herm (belonging 
to the Abbey of Notre Dame du Vocu, Cherbourg) and Jethou 
(belonging to Mt. St. Michel) may have been under the jurisdic¬ 
tion of Guern.sey. Alderney and Sark were separate units, each 
with its own overlord. After the conquest of England by Nor¬ 
mandy it wa.s the policy of the islands to play off one country 
again.st the other, meanwhile developing their own independence. 

In the reign of John of England the future of the islands was 
decided by their attachment to the Engli.sh crown, in spite of the 
separation of the duchy of Normandy. To John it has been u.sual 
to ascribe a document at one time regarded by the islanders as 
their Magna Carta, but modern critici.sm leaves little doubt that 
it is not genuine. An unauthenlicated “copy” of uncertain origin 
alone has been discovered, and there is little proof of there ever 
having been an original. The reign of Edward I was full of dis¬ 
turbance; and in 1279 Jersey and Guern.sey received from the 
king, by letters patent, a public seal as a remedy for the dangers 
and lo.sscs which they had incurred by lack of such a certificate. 
Edward II found it necessary to instruct his collectors not to 
treat the islanders as foreigners: his .successor, Edward III, 
fully confirmed their privileges. immunitie.s and customs in 1341; 
and his charter was recognized by Richard II in 1378. In 1343 
there was a descent of the French on Guernsey; the governor was 
defeated and Castle Cornet besieged. In 1372 there was another 
attack on Guernsey, and in 1374 apd 1404 the French descended 
on Jersey. None of these attempts, however, resulted in perma¬ 
nent occupation. Henry V confiscated the alien priories which 
had kept up the same connection with Normandy as before the 
conquest and conferred them along with the regalities of the 
islands on hi.s brother, the duke of Bedford. During the Wars of 
the Roses, Queen Margaret, the consort of Henry VI, made an 
agreement with Pierre de Br6z6, comte de Maulevrier, the sen¬ 
eschal of Normandy, that if he afforded assistance to the king, 
he should hold the islands independently of the crown. A force 
was accordingly sent to take possession of Mont Orgueil. It was 
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captured and a small part of the island subjugated, and here 
Maulevrier remained as governor from 1460 to 1465; but the 
rest held out under Sir Philip de Carteret, seigneur of St. Ouen, 
and in 1467 the vice-admiral of England, Sir Richard Harliston. 
recaptured the castle and brought the foreign occupation to an 
end. In 1482-1483 Pope Sixtus IV^ at the instance of King 
Edward IV, issued a bull of anathema against all who molested 
the islands; it was formally registered in Brittany in 1484 and 
in France in i486; and in this way the islands acquired the right 
of neutrality, which they retained till 1689. In the same reign 
(Edward IV) Sark is said to have been taken by the French, 
and only recovered in the reign of Mary. By a charter of 1494 
the duties of the governors of Jersey were defined. Religious 
houses were dissolved, as in England, in the reign of Henry VIII. 
The Reformation was welcomed in the islands, and the English 
liturgy was translated into French for their use. Tliere w’as 
much religious persecution in the reigns of Mary and Elizabeth. 
In 1568 the islands were transferred from the sec of Coutances 
to tLat of Winchester, being finally separated from that of 
Coutances, with which they had long been connected. 

The Presbyterian form of church government was adopted 
under the influence of refugees from the [x-rsecution of Protes¬ 
tantism on the continent. It was formally sanctioned in St. 
Holier and St. Peter Port by Queen Elizabeth; and in 1603 King 
James enacted that the whole of the islands “should quietly enjoy 
their said liberty.” During his reign, howeN'er, disputes arose. 
An episcopal party had been formed in Jersey, and in 1619 David 
Bandinel was declared dean of the island. A body of canons 
which he drew up agreeable to the discipline of the Church of 
England wa.s accepted after modification by the people of his 
charge; but the inhabitants of Guernsey maintained their Presby¬ 
terian practices. Of the hold which thi.s form of Protestantism 
had got on the minds of the people even in Jer.sey, abundant 
proof is afforded by the general character of the worship. 

In (he great struggle between king and parliament, Presby¬ 
terian Guernsey supported the parliament; in Jersey, however, 
there w’ere at first parliamentarian and royalist factions. Sir 
I’hilip de Carteret, lieutenant-governor, declared for the king, but 
Dean Bandinel and Michael Lempriere headed the parliamentary 
party. They received a commission for the apprehension of 
Carteret, who established him.self in B>lizaboth Castle; but after 
some fighting he died in the castle (1643). Meanwhile in Guern¬ 
sey Sir Peter Osljorne, the governor, w^is defying the W'hole island 
and maintaining himself in Castle Cornet. A parliamentarian 
governor, Leonard Lydeott, arrived in Jersey immediately after 
Sir Philip de Carteret’s death. But the deywager Lady Carteret 
w'as holding Mont Orgueil; George Carteret, Sir Philip’s nephew, 
arrived from St. Malo to support the royalist cause, and Lydeott 
and Lempriere fled to England. George Carteret established him¬ 
self as lieutenant-governor and bailiff. 

Bandinel was imprisoned in Mont Orgueil and killed himself 
in trying to escape. Jersey was now completely royalist. In 1646 
the prince of Wales, afterward Charles II, arrived secretly at 
Jersey and remained more than two months at Elizabeth Castle. 
He went on (o France, but returned in 1649, having been pro¬ 
claimed king by George Carteret, and at Elizabeth Castle he 
signed the declaration of his claims to the throne on Oct. 29. In 
1651, w'hen Charles had fled to France again after the battle of 
Worcester, parliamentarian vessels of war appeared at Jersey. 
On Dec. 15 the royalist remnant yielded up Elizabeth Castle; and 
at the same time Castle Cornet, Guernsey, which had been 
steadily held by Osborne, capitulated. Both islands had suffered 
severely, and the people of Guernsey, appealing to Cromwell on 
the ground of their support of his cause, complained that two- 
thirds of the land was out of cultivation and that they had lost 
“their ships, their traffic and their trading.” In the reign of James 
II the islanders got a grant of wool for the manufacture of 
stockings—4,000 tods of wool being annually allowed to Jersey, 
2,000 to Guernsey, 400 to Alderney and 200 to Sark. Alderney, 
which had been parliamentarian, was granted after the Restora¬ 
tion to the Carteret family; and it continued to be governed in¬ 
dependently till 1825. 


William of Orange abolished the neutrality of the i.slunds in 
1689. and during the war of 177S-17S3 there were two unsuc¬ 
cessful attacks on Jersey, in 1779 and 1781. the second, under 
Baron de Rullecourt, l)eing famous for the viclor\' over (he in¬ 
vaders due to the bravery of the young Major Peirson, who fell 
when the French were on the point of surrender. During the 
revolutionary period in France the islands were the home of 
many refugees. In the iSth century various attempts were maile 
to introduce the English ciistom house system hut proved [)rac- 
tically a failure, and the islands throve on smuggling and pri¬ 
vateering down to the Napoleonic wars, Jersey being also inter¬ 
ested in the Newfoundland fi.sheries. as place names in that region 
testify. The 19th century brought some prosperity from maritime 
commerce so long as wooden sailing ship.s were in general use. 
Later, intensive cultivation for export to English markets caused 
unprecedented develojimcnt. The encouragement of the tourist 
traffic, with the establishment of airports on tlie three main 
Lslands, was a contributing factor. 

During World War II, following the fall of France, the islands 
were occupied by Gennany—Guernsey on June 30, 1940, and 
Jersey on July r. Shortly before, large parts of the civilian jxip- 
ulation and the military garrison were evacuated, and in 1942 it 
was e.stimated that there were 30.000 island refugees in Britain 
Tho.se who remained were subject to considerable liardships 
through lack of salt, soap, food of various kinds, clothing, shoe 
leather, etc. The government continued to function hut onh* 
under German authority. Labour had to be provided free to Ger¬ 
mans, according to their requirements. Many residents, not native- 
born islanders, were deported to Germany and interned, the num¬ 
ber involved being estimated at about 2,000. 

Bibuoorai’hy. —P. Fallc, Account of the Island of Jersey (1004; 
notes, etc. by E. Durell, Jersey, 1837); J. Duncan, History of Guernsey 
(1841); F. B. Tupper, History of Guernsey and Us Bailiwick (and ed., 
Guernsey, 1876); S. E. Hoskins, Charles II in the Channel Islands 
(1854), and other works; C. LcQue.sne, A Constitutional History of 
Jersey (London, 1856) ; Delacroix. Jersey, ses antiguith, etc. (jer.sey, 
i 8,‘59) ; G. Dupont, Le Cotentin et ses ties (Caen, 1870-1885); J. P. E. 
Havet, Les Cours royales dcs lies Nornuindes (1R78) ; E. Pegot-Ogier, 
Ilistoirc dcs lies de la Manche (1881); C. Noury, G 6 olof;ie de Jersey 
(Paris and Jer.sey, 1886) ; Laurent-d'arey. Essai sur its Inslilutioii’i, 
Lois et Coutumes dc Vile de Guernesey (Guernsey, i88q); D. T. 
.\n.sted and R. G. Latham, Channel Islands (1865; ,<r(l ed., rev. In 
E. T. Nitolle, jKo.D ; Sir E. MacCTulloch, Guernsey Folklore (eft. 
Edith F. Carey, 1903); Sociiilc Jersiaise, Rolls of the Assizes, 1.^04; 
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Coutumr de Normandie: hhtoire externe (Paris, 1935, pi). 250-70) , 
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(Oxford, 19,37); Soci^te Jersiaise, Bulletin Annual; Socieie 
Guernesiaise, Report and Transactions. 

CHANNEL TUNNEL. A tunnel under the Engli.sh ch.innel 
would be one of the engineering wonders of the world, and the 
longest ever made. The Simplon tunnel through the Alps is t 2 
miles long; the channel tunnel wmuld be over 30 miles long, of 
which more than 20 would be under the open sea. The authors of 
the channel tunnel scheme arc confident that it could br made 
successfully, and their proposals may be thus summarized;— 

Construction.—The tunnel would consist of two lufics or tun¬ 
nels of about 20 ft. diameter, driven about 50 ft. apart and con¬ 
nected by frequent cross galleries. The tunnel would start in 
France near Wissant, between Boulogne and Calais, and in Eng¬ 
land behind the Shake.spcare cliff.s between Dover and Folkr.stonc. 
The total length would be 31 miles. 

The trains would be worked by electricity, and the power sta¬ 
tion would be situated in Kent at some miles distance from the 
sea. 

The train time in such a tunnel would be about three-quarters 
of an hour and if luggage were examined on trains the 30 or 40 
minutes wasted in embarking and disembarking would be saved 
and the journey to Paris shortened by an hour and a half. 

A tube of about 10 ft. diameter would first be driven from shore 
to shore to serve as a drainage tunnel and to take a light railway. 
Chambers would be excavated near the middle, and by this means 
additional facings would be provided for driving the two railway 
tunnels and the time of construction would thus be greatly 
shortened. 
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TWO TUBLS IN THE IMPERMEABLE GREY CHALK. AND DRAINAGE HEADING WITH SHAFT ON THE SHORE. WHERE THE WATER WOULD BE 


PUMPED UP INTO THE SEA 


The c.stimatcd time for the whole w'ork is five to six years. 

Cost.—I'he cost is estimated at lietween 25 and 30 million 
pounds. It is jiroposed that nne-half the cost be borne by each 
(ouniry. 'Phe I'remh companies interested in the scheme believe 
that it would be fmaiuitilly very profitable—perhaps a second Suez 
canal—and they have offered, if desired, to find the whole capital, 



■I'couK^t&y or the channel tunnel coMPANt 

Fig. 2 - cross sections of the proposed channel tunnel 

but the ICnpli.sh companies would not entertain the idea and parlia¬ 
ment would not be likely to sanction it. 

_Thc tunnel would be bored in the bed of grey chalk which out¬ 
crops on the cliffs on both sides, and w'hich, the geologists say, 
continues right across the straits. Two preliminary tubes, each 
li miles long, have been driven from Sangatte near Calais and 
from the shore under Shakespeare cliff, where the old works can 


be seen from the railway between Folkestone and Dover. Although 
these tubes were not lined, the percolation of water into them has 
been almost nil. The railway tunnels would be lined with steel 
throughout like the London tubes. 

The size of the tunnels would permit the pa.ssage of the largest 
continental express carriages with sleeping and restaurant c.ars. 
That hinglish rolling slock can run on the continent w^as proved 
during the World War, but the broader and loftier French cars are 
too big for the English platforms and tunnels and bridges. 

The Southern railway, to meet this difliculty, propose to build 
a new electric railway direct from London to Dover to carry the 
continental traflic only.- It would avoid the towms and be without 
stations. The present railway lines would be quite unequal to the 
work of carrying the traffic expected, and the new line should save 



CONNECTING GALLERY AND DRAINAGE HEADING. ALSO DIFFERENCE IN 
THE SIZE OF ENGLISH AND CONTINENTAL ROLLING STOCK 

another half hour on the journey. Victoria station is too small for 
the present traffic and cannot well be enlarged. A new continental 
terminus would therefore have to be built, probably at the junc> 
tion of Waterloo bridge road and Stamford street. 

From this station would run the half hourly service to Paris, 
the great international expresses to Berlin and Ru.ssia, to Brussels, 
Vienna, and Constantinople, to Rome and Naples, to Madrid and 
Lisbon, to Biarritz and to the Riviera and Switzerland. 

It is a great project, comparable only to the Suez and Panama 
canals, and one which would do much to ensure the fjrosperous 
future of London and England. 

History of the Project.—The history of the channel tunnel 
is sad, dreary, and confused reading. It reflects no credit on any 
one concerned except the engineers who have perfected the 
scheme. A French engineer, Thomd de Gamond (1807-75) in 
1856 submitted to Napoleon III. the first scheme for a channel 
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SHORE NEAR SANGATTE 


tunnel, and he was joined in his work by our great engineers, 
Isambard Brunei, Joseph Lock, and Robert Stephenson, and later 
by Sir John Hawkshaw. Queen Victoria and the prince consort 
were enthusiastic, and the project was seriously taken up by the 
railway companies on each side of the channel. A convention with 
the French Government to regulate it was signed in 1-S75. Then 
the bitter rivalr>' of the South Eastern and the Chatham and 
Dover railway companies created dillicullies. The politicians be¬ 
gan to play their i)art. Gladstone, John Bright, Lord Lansdowne, 
and Lord Salislmry were keen supporters; Joseph Chamberlain 
and the War Oftice opposed. The subject was referred to a joint 
select committee of the Commons, which considered many reports 
by generals in favour of the proposal and a memorandum by Lord 
Wolseley, which was a philippic against it. They decided against 



SHOWING POSITION OF CUSTOM HOUSE. JUNCTION WITH THE NORTHERN 
RAILWAY OF FRANCE. AND THE ROUTE OF THE TUNNEL TO MID-CHANNEL. 

the proposal by 6 to 4, Lord Lansdowne, the chairman, voting with 
the minority. Since that date the succeeding Briti.sh Governments 
have all opposed the scheme, 

Bleriot landed in his aeroplane at Dover in iqoq, and a spon¬ 
taneous movement in the House of Commons resulted in the forma¬ 
tion of a channel tunnel committee which ultimately numbered 
over 400 members of parliament, under the chairmanship of Sir 
Arthur Fell. The Labour Party joined en bloc, and Mr. Asquith 
promised to have enquiries made. The World War broke out and 


nothing could be done. Mr. Lloyd George i>romised to make 
more enquiries. Mr. Bonar Law and Mr. Baldwin made no rnoxe. 
Mr. MacDonald in July 19:4 offered to con.sult all the living ex- 
Prime Ministers. The live met, and, after a 40 minutes meeting, 
rejected the project, although a majority amongst M.P s of two 
to one supported it. Mr. Winston S. Churchill in an article in the 
Weekly Dhpatch (July 27, 1924), wrote; “There is no doubt 
about their promptitude. The question is: Was their decision 
right or wremg? 1 do not hesitate to say it was wrong.” 

So the channel tunnel scheme w;i.s again shelved, but it cannot 
be killed. It is lUKiuestionably the greatest enginei'ring proposal 
before the world and in the words of M.arshal I'och spoken at a 
gathering at the Cerclc Interallie, Paris, in ioj.-: “If the channel 
tunnel had been built it might have prevented the w:ir, anil in any 
event it would have shortened its duration by one half.” 

The French Channel Tunnel Company has a conii'ssion from 
their Government and can resume work at any moment, but the 
English Channel Tunnel Company can do nothing without an act 
of parliament to which no British Government has yet consented. 

Bjui.iogra’ciiy. —Blue Book, Joint Select Committee, Report and 
Evidence, 188a (- 17 ); “Le Tunnel sous-marin,” Albert Sartiau.x, gen. 
man. Nord railway of France, Revue <les Deux Miuides, Oit. I'ji.i; 
"Channel I'unnel,” }>aper road to Roval Society of Arts. I)er. 17, iQi.q 
Arthur Fell, M.P.; Military Aspect of the Tunnel, l.ord Sy<lenham of 
Combe, June 20, 1014; Article Weekly Dispatch, July 27, 1024, 
Winston S. Churchill; “ICngineering Features of (.'hannel Tunnel,” 
l’a[)er. Institute of Structural Engineers, May 0, it;:’?. Vves Ic 
Troequer. (A. F.) 

CHANNING, WILLIAM ELLERY (1780-1842), Ameri¬ 
can divine and philanthropist, was born in Newport (R 1 ), April 
7, 1780. Channing seemed to have inherited from his father 
sweetness of tcmyier and warmth of affection, and from his mother 
tliat strong moral discernment and straightforward rectitude of 
purpose and action which formed striking features of his char¬ 
acter. He preqiared for college in New London under the care 
of his uncle, the Rev. Henry Channing, to this jicriod tr.icing 
the beginning of his spiritual life, and in 1794 entered Harvard 
college. In his college vacations he taught at Lancaster (Mass.), 
and in term time he stinted himself in food to save time for 
study—an experiment which produced acute dyspepsia. Never¬ 
theless, he felt that he got little good from his college course. 

After graduating in 1798, he lived at Richmond as tutor in^ 
the family of David Meade Randolph, U.S. marshal for Virginia. 
He returned “a thin and jiallid invalid,” to sjiend a year and a half 
in Newport, which had always delighted him by its beauty, and in 
1802 went to Cambridge as regent (or general proctor) in Har¬ 
vard; in the autumn of 1802 he began to preach. On June i, 1S03, 
he was ordained pastor of the Federal street Congregational church 
in Boston. He did not become known as “the apostle of Unitari- 
anism” until after his sermon preached at the ordination of the 
Rev. Jared Sparks in 1819 and the publication of his articles in 
The Christian Disciple, “Objections to Unitarian Christianity Con¬ 
sidered” and “The Moral Argument against Calvinism.” He look 
a keen interest in all public questions; and in 1816 he preached 
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a sermon on war which led to the organization of the Massachu¬ 
setts peace society. His sermon 01^ “Religion, a Social F'rinciple,’ 
helpefi to procure the omission from the .stale constitution of 
the third article of Part I., which made compulsory a tax for the 
support of religious worship. In Aug. 1S21 he undertook a journey 
abroad, where he met many di.stinguished men of letters, including 
Wordsworth and Coleridge; the latter wrote of him. “lie has the 
love of wisdom and the wisdom of love.” 

As a result of a visit to the West Indies he began to write his 
book Shivery ( 11^35), in which he asserted that “man cantiol be 
ju.stly held and u.sed as property”; that, the tendency of slavery 
i.s morally, infellcclually, and dtmiestically bad; that emancipa¬ 
tion, however, should not be forced on slave-holders by govern¬ 
mental inlc-rference, but by an enlightened public conscience. 
Me declined to identify himself with the abolitionists, W'hose motto 
w'.is “Immediate Kmancipatinn” and whoso passionate agitation 
he thought unsuited to the work they were attempting. In 1837 
he published 'fhintejits on the Evils of a Spirit of Conquest, and 
oil Slavery: ,1 Letter on the Annexation of Texas to the United 
States, addressed to Henry Clay—arguing that the Texan revolt 
from Mexican rule was largely the work of land-speculators, and 
of those w'ho rcisolved “to throw Tc-xas open to slave-holders and 
slaves”—and warning of its serious consecjuencc.s. Channing’s 
pamphlet Emancipation (1840) dealt with the success of eman¬ 
cipation in llu* West Indies, ns related in jose|)h John Gurney’s 
I'amiliar Letters to Henry Clay of Kentucky (1840). In 1842 he 
published The. Duty of the Erec States; or Remarks Su^i^esied by 
the Case of the Creole, a careful analysis of the letter of com¬ 
plaint from the American lo the Hrili.sh government, and a de¬ 
fence; of the [lo.sition taken by th<‘ British government. On Aug. 
I, 1842. he delivered at Lenox (M.a.ss.) an address celebrating 
the anniversary of emancipation in the British West Indies. Two 
months later, tjd. 2. 1842, he died at Bennington, Vermont. 

Physically, Channing was short and slight; his eyes w'erej un¬ 
naturally large; his voice wonderfully clear. He was not a grc.ait 
pastor, and lacked social tact, but by the few’ who knew him well 
he was almost worshipped. His sermons W(;re noted for their 
rare simjilicity and grai efulness of style. To the name “Unitarian’’ 
Channing obiecled strongly, thinking “unity” as abstract a word 
as “trinity” and as little expre.ssing the close fatherly relation 
of God (o man. It is to be noted (hat he strongly objected to the 
growth of “Unitarian orthodoxy” and its increasing narrowness. 
Channing believed in historic Christianity and in the story of the 
resurrection, “a fact which comes to me with a certainty I find 
in few ancient histories.” although he held (hat the Scriptures 
were not inspired but merely records of insjiiration. In the con¬ 
troversies into which he was forced he continually displayed the 
grc’atest breadth and catholicity of view'. The differences in New 
England churches he considered were largely verbal, and he .said 
that “would Trinitarians tell us what they mean, their system 
would generally be* found little else than a mystical form of the 
Unitarian doctrine.” His opposition to Calvinism was so great, 
howi'ver, that even in 1S12 he declared “existence a curse” if 
Calvinism be true. Possibly his boldest and most elabi^rate dc- 
■fence of Unitarianism was his sermon on Unitarianism most fa¬ 
vourable to Piety, preached in 1826, and (he election sermon of 
1830 was his greatest plea for spiritual and intellectual freedom. 

Channing’s reputation as an author was probably based largely 
on his publication in 'The Christian Examiner of Remarks on the 
Character and Writings of John Milton (1826), Remarks on the 
Life and Character of Napoleon Bonaparte (1H27-2S), and an 
Essay on the Character and Writiiuis of Ehielon (t82c;). An 
Essay on Self-Culture introduced I'ranklin lectures delivered in 
Boston in 1H38. Channing was an intimate friend of Horace Mann, 
and his views on the education of children are .stated by Elizabeth 
Palmer Peabody to have anticipated (hose of Froebel. His Cow- 
plete Works have appeared in various editions since 1841. 

See the Memeir hv W. H. Channing (1848); Elizabeth P. Peabody, 
Reminiscences of the Rev. William Ellery Channinfi;, D.D. (1880). in¬ 
timate hut inexact; J. W. Chadwick, William E.Uery Channing, Minis* 1 
ter of Religion (1003), W. M. Salter, “Channing as a Social Re¬ 
former.” Unitarian Review (March 1888); and C. W. Eliot, Four 
American Leaders (1906). 


CHANSONS DE GESTE, the name given to the epic chron¬ 
icles which take so prominent a place in the literature of France 
from the 1 ith to the 15th century. Gaston Paris defined a chanson 
de geste as a song the subject of which is a scries of historical 
facts or gesta, The.se facts form the centre around which are 
grouped sets of poems, called cycles. It seems probable that as 
early as the 9th century epic poems began to b'^ chanted by the 
itinerant minstrels, known as jongleurs. It is conjectured that in 
a base Latin fragment of the lolh century we jios.sess a transla¬ 
tion of a poem on the siege of Girona. Gaston Paris dates from 
this lost epic the open expression of what he calls “the epic fer¬ 
mentation” of France. The earliest existing chanson de geste is 
also by far the noblest and most famous, the Chanson de Roland 
(see Roland, Lfx.exd of). It is in the crowd of looser and later 
poems, less fully characterized, that we can best study (he form of 
the typical chanson de geste. These epics were national and histori¬ 
cal; their anonymous writers composed them spontaneously, to a 
common model, with little regard to the artificial nicetie.s of style. 
'I’he earlier examples are monotonous, primitive and superficial. 
Two great merits, how'ever, all the best of these poems possess, 
force and lucidity; they arc full of Gallic pride, they breathe the 
spirit of an indomitable warlike energy. All their figures belong to 
the same social order of things, and all illustrate the same fighting 
aristocracy. The moving principle is that of chivalry, and what is 
presented is, inv.iriably, the life of a mediaeval soldier. 

I’erhaps the most important cycle of chansons de geste was that 
which was collected around the name of Charlemagne, and was 
known as the Geste du roi. A group of this cycle dealt with the 
history of the mother of the emperor, and with Charlemagne him¬ 
self down to the coming of Roland. To this group belong Bertha 
(ireatfoot and Aspremont, both of the i2lh century, and a variety 
of chansons dealing with (he childhood of Charlemagne and of 
Ogicr the Dane;. A second group deals with the struggle of Charle¬ 
magne with his rebellious \’as.sals. Thi.s includes Ciirart de Viaiv 
and Ogier the Dane, both of (he 13th century or late 12th. A third 
group follows ('harlemagne and his peers to the East. It is in the 
principal of these poems, The Pilgrimage to Jerusalem, that Alex¬ 
andrine ver.se first makes its appearance in French literature. This 
must belong (0 the beginning of the 1 2th century. A fourth group, 
antecedent to the Spanish wair, is of c. 1200; it includes Aiquin, 
Ficrahrns and Otinel. The fifth class discusses (he war in Spain, 
and it is to this that Roland belongs; there arc minor epics deeding 
with (he events of Roncevaux, and independent ch;insons of Gui de 
Bourgogne, Gaidon and Anscis de Carthage. A sixth and last 
group deals with events up to the death of Charlemagne; this con¬ 
tains Huon de Bordeaux and a vast number of poems of minor 
importance. 

Another cj’cle is that of Duke William Short nose, La Geste de 
Guillaume. It includes (he very early and interesting Departure of 
the Aimeri Children, Aliscans and Rainoart. 'I'his cycle deals with 
the heroes of the South who remained f.iithful to the throne. The 
lioems belonging to it are numerous. These chansons find (heir 
direct opposites in those which form the great cycle of La Geste 
Ic Doon de Mayence, sometimes called “la fanise geste,” because 
it deals with the feats of the traitors, of the rebellious family of 
Ganelon. This is the geste of the Northmen, always hostile to the 
Carlovingian dynasty. It comprises some of the most famous of 
the chansons, in particular Parisc la duchesse and The Four Sons 
of Aymon. Several of its sections are the production of a know’n 
poet, Raimbcrt of Paris. From this triple division of the main 
body of the chansons are excluded certain poems of minor impor¬ 
tance. 

All the best of the early chansons de geste are w’ritten in ten- 
syllable verse, divided into stanzas or laisses of different length, 
united by a single assonance. Rliyme came in with the 13th cen- 
ury, and had the effect in languid bards of weakening the narra- 
ive; the sing-song of it led at last to the abandonment of verse in 
favour of plain historical prose. 

See G. Paris, Histoire poitique de Charlemagne (1865) and La 
LUterature franqaise au moyen dge (1890); P. Meyer, Recherches sur 
Vepoph franqaise (1867); A. Longnon, Les Quatre Fils Aimon, etc. 
(1879); L. Gautier, Les Epopits franqaises (4 vols., 1878-94). 
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CHANT, the name given to the tunes used in the English 
Church since the Reformation for the psalms and canticles (Fr. 
cJmnt, from Lat. cantare, to sing). For the chant or cantus jirmus 
of the Roman Church see Plain song. In the English chant each 
section consists of a reciting note of indefinite length, followed by 
a phrase in regular time called a “mediation.” Chants are “single,” 
if written for one verse only, “double,” if for two. “Quadruple” 
chants for four verses have also been written. 

CHANTABUN or Chandaburi, a town on the east side of 
the Gulf of Siam, Thailand, in 102“ 6' E., 12° 38' N. Chanta- 
bun changvad (district) has an area of 2,301 sq.mi., and a pop. 
(1937) of 100,938, divided among Thai, Cambodians, Chinese 
and minor races. It lies about 12 mi. from the sea on a river 
navigable for small craft. Rice is the leading crop, but the 1,300 
ac. of pepper produce three-fourths of the country’s 200-ton an¬ 
nual output. There is trade in rubies, sapphires, cardamoms and 
rosewood. As part of the nationwide road-building program inaug¬ 
urated about 1935. Chantabun was connected with Bangkok by 
a 209-mi. all-weather highway. An extension leads to Trat, close 
to the Indo-China frontier. In 1905 it was made headciuarters 
of a high commissioner of a circle. Circles were abolished in 1932. 
Roman Catholic missionaries have been active since the 17th 
century, and converts are numerous. 

CHANTADA, a city of northwestern Spain, in Lugo prov¬ 
ince, on the left bank of the Rio de Chantada, a small right-hand 
tributary of the river Mino, and on the main road from Lugo to 
Orense. Pop. (1940) 1,552 (mun., 15,127). Chantada is the chief 
town of the fertile region between the Mino and the heights of 
El Faro. Despite the lack of railway communication, it has a 
thriving trade in grain, flax, potatoes and dairy produce. 

CHANTAL, JANE FRANCES, Baroness de (1572-1641), 
French saint and founder of the Order of the Visitation, was born 
Jan. 28, 1572, at Dijon, the daughter of the president of the parU’ 
ment of Burgundy. At the age of 20 she married Baron de Chan- 
tal, but on his death, four years later, resolved to devote herself 
to the religious life. In 1604 she met St. Francis de Sales, and her 
four children being provided for. she went to Annecy where she 
founded the Congregation of the Visitation in June 1610. She 
w'as canonized in 1767, her feast being observed Aug. 21. 

See P", M. de Chaugy, Ste. J. F. de Chantal, 8 vols. (1874-79); 
H. Bremond, Sninie Chantal (1912) ; and The Spirit of St. J. F. de 
Chantal as shoivn in her Letters (1922). 

CHANTARELLE. an edible fungus, known botanically as 
Cantharcllus cibarius (family, Agaricaceac) found in woods in 
summer. It is golden yellow, somewhat inversely conical in shape 
and about 2 in. broad and high. The cap is flattened above with 
a central depression and a thick-lobed irregular margin. Running 
down into the stem from the cap are a number of shallow thick 
gills. The substance of the fungus is dry and opaque with a pecu¬ 
liar smell suggesting ripe apricots or plums. The flesh is whitish 
tinged w'ith yellow. The chantarelle is sold in the markets of 
Europe, where it forms a regular article of food, but seems little 
known in Great Britain; it is common in coniferous woods in 
northeastern United States and Canada. Before being cooked 
they should be allowed to dry, and then thrown into boiling water. 

Care .should be taken to distinguish the true chantarelle from 
the false Chantarelle (C. aurantiacus), a closely related species 
which is suspected of having caused poisoning. The latter species 
is more orange in colour, with thinner, broader and closer gills. 

CHANTAVOINE, HENRI (1850-1918), French man of 
letters, was bom at Montpellier on Aug. 6, 1850, and died at 
Galuire (Rhone) on Aug. 15, 1918. He was associated with the 
Nouvelle Revue from its foundation in 1879, and he joined the 
Journal des dibats in 1884. His poems include Poimes sinedres 
(1877), Satires contemporaines (1881), Ad memoriam (1884), 
Au fil des jours (1889). 

CHANTILLY, a town of northern France, in the department 
of Oise, 25 mi. N. of Paris on the Northern railway to St. Quentin. 
Pop. (1936) 5.054. it is situated to the north of the forest of 
Chantilly and is one of the favourite Parisian resorts. Its name 
was long associated with the manufacture, now decayed, of lace 
and blonde; it is still more celebrated for its chiteau and its park 


(laid out originally in the 17th century), and as the scene of 
the annual races of the French Jockey Club. The chateau con¬ 
sists of the palace built from 1876 to 1885 ‘''f'd of an older por¬ 
tion adjoining it known as the chalclet. In the reign of Charles 
VI. the lordship belonged to Pierre d'Orgemont, chancellor of 
France. In 14H4 it passed to the house of Montmorency, and in 
1632 to the house of Conde. Louis II., prince de Conde, enjoyed 
here the society of La Bruyere, Racine, Moliere, La Fontaine. 
Boileau and othor.s. The stables close to the racecourse were 
built from 1719 to 1735 by the duke of Bourbon. The grand 
chateau was destroyed about the time of the Revolution, but the 
chatelet still remains one of the finest specimens of Remiissanco 
architecture in France. The chAteau d’Enghien, facing (he en¬ 
trance to the grand chateau, was built in 1770 as a guest-house. 
In 1830 the estate passed into the hands of Henri, due d’Aumale, 
fourth son of Louis Philiiipe. In 1852 the house of Orleans was 
declared incapal)le of pos.sessing properly in France, and Chan¬ 
tilly was accordingly sold by auction, but passed back into the 
hands of the due d’Aumale who built the palace, on the founda¬ 
tions of the grand chateau. Fie installed in the chatelet a valuable 
library and a collection of paintings. In 1886 he gave the park 
and chateau with its collections to the Institute of France in tru.st 
for the nation, reserving to himself only a life interest. 

CHANTREY, SIR FRANCIS LEGATT (1781-1841), 

Kngli.sh sculptor, was born on April 7, 1781, at Norton, near Sbef- 
field. After receiving lessons in carving and painting, Chantrey 
went to try his fortune in Dublin and Edinburgh,and finally (1802) 
in London. He exhibited pictures at the Academy for some years 
frcmi 1804, but from 1807 onwards devoted himself mainly to 
sculpture. His first imaginative work in sculpture was the model 
of the head of Satan, which was exhibited at the Royal Academy 
in 1808. He afterwards executed for Greenwich hospital four 
colossal busts of the admirals Duncan, Howe, Vincent and Nelson; 
and the next bust which he executed, that of Horne Tooke, jiro- 
cured him commis.sions to the extent of Ii2,000, He received 
many honours, was elected R.A. in 1818, and received a knight¬ 
hood in 1835. He died suddenly on Nov. 25, 1841. 

His principal works are the statues of Washington in the State 
House at Boston, U.S.A.; of George III. in the (iuildhall, London; 
of George IV. at Brighton; of Pitt in Hanover Siiuare, London; 
of James Watt in Westminster Abbey; of Canning in Liverpool; 
of Lord President Blair and Lord Melville in Edinburgh. Of his 
eijucstrian statues the most famous are those of Sir 'I'homas 
Munro in Calcutta and the duke of Wellington in front of the 
London Exchange. But the finest of Chantrey’s works are his 
busts and his delineations of children. The figures of two children 
asleep in each other’s arms, which form a monumental design in 
Lichfield cathedral, have always been admired for beauty, sim¬ 
plicity and grace. Allan Cunningham and Weekes were his chief 
assi.stunts, and were indeed the active executants of many works 
that pass under Chantrey’s name. See A. J. Raymond, Life and 
work of Sir Francis Chantrey (1904); for his will see Ciiantrev 
Bequest. 

CHANTREY BEQUEST. By the will dated Dec. 31, 1840, 
Sir Francis Chantrey ig.v.), left his whole residuary personal 
estate after the decease or on the second marriage of his widow 
(less certain specified annuities and bequests) in trust for (he 
president and trustees of the Royal Academy (or in the event of 
the dissolution of the Royal Academy, to such society as might 
take its place), the income to be devoted to the encouragement 
of British fine art in painting and sculpture only, by “the pur¬ 
chase of works of fine art of the highest merit . . . that can be 
obtained.” The funds might be allowed to accumulate for not 
more than five years; works by British or foreign artists might 
be acquired, so long as such works were entirely executed in Great 
Britain. The prices were to be “liberal,” and no sympathy for 
an artist or his family was to influence the selection or the pur¬ 
chase of works, which were to be acquired solely on the ground 
of intrinsic merit. No commission or orders might be given: the 
works must be finished before purchase. An annual sum of -£300 
and £50 was to be paid to the president of the Royal Academy and 
the secretary respectively, for the discharge of their duties In 
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carrying out the provisions of the will. 

Lady Chantrey died in 1875, and two years later the fund be- 
tame available for the purchase of paintings and sculptures. The 
taj)itai sum amounted to £105.000. Galleries in the Victoria and 
Albert Museum at South Ken.sington were at first used, until in 
1898 the Royal Academy arranged with the Treasury for the 
transference of the collection to the National Gallery of British 
Art, which had been erected by Sir Henry Tate at Millbank. 

A growing discontent with the interpretation by the Royal 
Academy of the terms of the will found forcible e.xpression in the 
[iress in 1903, and a debate in the House of Lords led to the 
apiiointrnent of a select committee of that House (June to Aug. 
icp4). Its report made re( ornmeruiations with a view to the pre¬ 
vention of certain lormiT errors of tulministration, but di.smisscd 
other charges ag.ainst the Acadeni}'. A memorandum was i.ssucd 
by the Royal Aiademy (Teb. 1905) di.sagreeing with certain 
recommendations, but allowing others. 

See The Adminislrution of the Chanlrcy Bequest, by D. S. MacCoIl 
(1(104), a highly tontrovorsial puliliral ion; Chanlrey and IIis Bequest, 
by Arthur losli, a complete illustrated record of the i)ureha;ses. etc. 
(1004); The Royal Academy, its [Ises and Abuses, t)y 11 . J. Laidlay 
(i8q8), controversial; Report from the Select Committee of the House 
of Lords on the Chantrey Trust; toyj’iher with the. Brocrcdinfis of the 
Committee, Minute'^ of Evidence and Appendix (1904). 

CHANT ROYAL, one of th(.' fixed forms of verse invented 
by the ingenuity of lh(‘ p(X‘t.s of mediaeval France. It is com¬ 
posed of live verses, idenlictd in arrangement, of ri lines each, 
and of an envoi of five lines. All tlie verses are written on the 
five rhymes exhibited in the first ver.se, the entire jiocm, there¬ 
fore, con.sisting of (10 lines in the course of which live rhymes are 
repeated. It has bet'n conjectured that the chant royal is an 
extended ballade, or rather a ballade conceived upon a larger 
scale; but whith form preceded the other appears to be un- 
certaiti. On this point Henri de Groi, who wrote aliout these 
lorms of verse in his Art vt science de rhetorique. (1493), throws 
no light. Ill' dwells, however, on the great dignity of what he 
calls the “Ghamiil Koyal,” and says tliat tho,se who defy wdth 
success the ardour of its rules deserve crowns and garlands for 
their pains, Ltienne I'asquier ( 152<>-i()i 5) points out the fact 
that the cliant royal, liy its length and the rigidity of its ,struc- 
ture, is belter fitted than the ballade for solemn and pompous 
themes. In old I'nmeh, the most admired chant.s royaux are those 
of Clement Marot; his Chant royal chrestien, with its refrain 
Santo ail corps, ct Paradis a Tame, 

was celebrated. Theodore de lianville defines the chant royal as 
e.s.sentially belonging to ages of faith, when its subjects could be 
either the exploits of a hero of royal race or the proces.sional 
splendours of religion. La Fontaine was the latest of the Frcneh 
poets to attempt the chant royal, until it was resuscitated in 
modern times. 

This sjiecies of poem was unknown in English mediaeval litera¬ 
ture aiui was only introduced into Great Britain in the last 
quarter of the 19th century. 'I'he earliest chant royal in Engli.sh 
was that published by Etlrnund Gossi- in 1S77, “The Praise of 
Dionysus.” 

In the middle ages the chant royal was largely used* for the 
praise of the Virgin Mary. Euslache Deschamps (1340-1410) 
distingui.she.s the.se Marian chants royaux, which were called 
“serventois.” by the absence of an envoi. These poems arc first 
mentioned by Rutebeuf, a troiivhe of the 13th century. The 
chant royal is practically unknown outside French and English 
literature. 

CHANTRY, a small chapel in or adjoining a church, endowed 
for maintaining priest.s to ciiant masses for the soul of the foun¬ 
der or of some one named by him. It generally contained the 
founder’s tornli and had an entrance from the outside for the 
chantry priest. The word is applied either to the endowment 
funds or to the chapel itself. 

CHANUTE, a city of Neo.sho county, Kan.sas, U.S.A., 120 
rni. S.S.W. of Kansas City, near the Neosho river. It is on federal 
highways si), ibu and state highways 39 and 57. It is served by 
the Missouri-Kansas-Texas and the Santa Fe railways. Pop. 
(1040) 10.14-’. Chamitr is in the mid-continent oil and gas field 


and is surrounded by a farming and fruit-growing country. Shale 
and clay arc found near by. (."hanute is headquarters of a divi¬ 
sion of the Atchison, Tojieka and Santa Fe railway system. The 
principal industries are: refinerie.s, railway’ shops; brick, tile, 
cement and oil-field machinery manufactures: dress, broom, 
mattress and boiler factories; and machine and tank shops. 

Four towns—New Chicago, Tioga, Chicago Junction and Alli¬ 
ance—founded here about 1870, were consolidated in 1872, and 
named after Octave Chanutc (b. 1832), civil engineer and aero- 
nautist, who was the engineer of the railway then under construc¬ 
tion. Natural gas and oil W'cre discovered in 1899. 

CHANZY, ANTOINE EUGENE ALFRED (18:3- 

1883), French general, was born at Nouart (Ardennes) on March 
18, 1823. The son of a cavalry officer, he was educated at the naval 
.school at Brest, but enlisted in the artillery, and was commis¬ 
sioned in the Zouaves in 1843. Although he acquired an excellent 
professional reputation during war service in Algeria and in Lom¬ 
bardy, he was in bad odour at the War Office on account of sus¬ 
pected contributions to the pre.ss, and at the outbreak of the 
Franco-German War was refused a brigade command. After the 
revolution, however, the government of national defence gave him 
command of the XVI. Corps of the army of the Loire. (For (he 
operations of (he Orleans campaign which followeti, see Franco- 
Gf.rman War.) After the second battle of Orleans and the sep¬ 
aration of the two wings of the French army, Chanzy was aji- 
pointed to command that in the west, designated the second army 
of the Loire. He displayed conspicuous moral courage in the 
fighting fr(3m Bcaugency to the Loire, in his retreat to Le Mans, 
and in retiring to Laval behind the Mayenne. He was made a 
grand officer of the Legion of Honour, and was elected to the 
National Assemlily. At (he beginning of the commune, Chanzy, 
then at I'aris, fell info the hands of the insurgents, by whom he 
was liberated on giving his parole not to serve against them. A 
ransom of £40.000 was also paid by the Government for him. In 
187: he became a mcmlier of the committee of defence and com¬ 
mander of the VII. Army Corps, and in 1873 was appointed gov¬ 



ernor of Algeria, where he re¬ 
mained for six years. In 1875 he 
was elected a life senator, in 1878 
received the grand cross of the 
Legion of Honour, and in 1879, 
without his consent, was nomi¬ 
nated for the presidency of the 



rejiublic, receiving a third of the 
total votes. P'or two years he was 
ambassador at St. Petersburg 
(Leningrad). He died suddenly, 
while commanding the VI. Army 
Corps at Chalons-sur-Marne, on 
Jan. 4, 1883, ^^nd his remains re¬ 
ceived a state funeral. He was 
the author of La Deuxidme Ar- 
mde dc la Loire (1872). 

See J. M. Villcfranche, Historic 
du GMral Chanzy (1890). 

CHAOS, in the Hcsiodic thc- 
ogony, tlic infinite empty space 
which existed before all things 
(T/ieog. 116, 123). It is not, 
however, a mere vacuum, being 


filled with clouds and darkness; 


from it proceed Erebus and Nyx 
TO (Night), who.se children are 


, ____Aether (upper air) and Hemera 

uTicTum ON THE COMPAIIA. (Day), lu thc Oiphic cosmog- 

8HTH ED. (I(2«) MTSfOEO .1 • • f ,1 j ® 

A. CHANTRY TONB, CHRIST OFigm of all goes back to 

CHURCH, HAMPSHIRE (c. 1530 ). B. Lhronos, the personification of 
TOMB OF PRINCE ARTHUR. woR- time, who produccs Aether and 


CESTCR CATHEDRAL (c. 1505 ) Chaos. In thc Aristophanic 
parody (Birds, 691) the winged Eros in conjunction with gloomy 
Chaos brings forth the race of birds. The later Roman conception 
(Ovid, Metam. i. 7) makes Chaos the original crude, shapeless 
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mass, into which the architect of the world introduces order and 
harmony, and from which individual forms arc created. When 
contrasted with cosmos (the orderly universe) the word has 
various meanings:—the space between heaven and earth; the 
underworld and its ruler; the immeasurable darkness; the indef¬ 
inite in space and time. In modern usage “chaos" denotes a state 
of disorder and confusion. 

CHAPACURAN, a tribe or small group of tribes of South 
American Indians, regarded on rather slender evidence as consti¬ 
tuting an independent linguistic stock. The stock, which com¬ 
prises the Ites, Pawumwas and other smaller tribes in addition to 
‘the Chapacuras, seems to have occupied the whole of the basin 
of the Rio Blanco in north-eastern Bolivia, together with the Gua- 
pore from the mouth of the Blanco to its connuence with the 
Mamore, as well as the eastern tributaries of the Guapore between 
12" and 13° S. Lat. The Chapacuras themselves lived on the Rio 
Blanco and about lake Chitiopa. They wi're a peaceful, sedentary 
agricultural folk, who.se culture was generally similar to that ol 
the Chiquitos ((7.^^.). The PawLimwas go almost naked, and u.se 
the blow-gun with poisoned darts. 

See G. de Crequi-Montfort and P. Rivet, Linf^uisiique. Bolivienne; 
La jamille Unguistique Capakura (J. Soc. Americanistes de Baris 
|n.s. 1 , vol. \., pp. 110-17.O ; J- P)- Haseman, Some notes on the 
Baii’am^i'a Indians {American Anthropologist tn.s.], vol. xiv., pp. 

CHAPAIS, SIR (JOSEPH AMABLE) THOMAS 

(1S5S- ), Canadian lawyer, statesman and historian, was born 

at St. Denis-de-la-Bouteillerie. Quebec, on March 23, 1858, son of 
Senator J. C. Chapais. one of the “Fathers of Confederation." 
Chapais was educated at St. Anne’s college, Laval university, and 
was called to the Quebec bar in 1879. In March 1892 he was 
called to the legislative council of Quebec, was a minister without 
portfolio in the Taillon Government, and was elected leader of the 
Government in the e.xeculive council (Jan. 1893); speaker of the 
legislative council (April 1895); president of the executive coun¬ 
cil (May T8g6), and minister of colonization and mines (Jan. 
1897), He retired from office in May, 1897. From 18S4 to 1901 
Chapais edited Lc Cowrier du Canada of Quebec. In 1907 he 
was appointed professor at Laval university, and has published 
several works on history and law, including Cours (VHistoirc du 
Canada, iy6o~i8i4 (8 vols., 1919-35); Jean Talon (1904); and 
Le Marquis dc Montcalm (1911). On Dec. 31, 1919, he was 
called to (he senate of Canada. He was knighted in 1935. 

CHAPARRAL, a mixed forest formation of low hard-leaved, 
stunted trees and shrubs resulting from short, wet, cool winters 
and long, arid, hot summers. The word is believed to have been 
derived from chaparro, the Spanish name for live oak. C'haparral 
grows slowly and shrubs 25 years old will usually average not 
more than 2 or 3 in. in diameter and 5 or 6 ft. in height. This 
type of forest growth, occurs chiefly in .southern California in the 
IJnited States, along the coa.st of Chile, in Europe arid Asia along 
the Mediterranean and as far east as Turkistan, in Africa near 
the Cape of Good Hope and on the southern and southwestern 
coasts of Australia and Tasmania. Its chief economic value lies 
in its ability to conserve water supply, which it accomplishes be¬ 
low the surface through its root system and above the surface 
by breaking the force of hot winds and shading the ground to 
prevent evaporation. 

Of the 150 different species of woody plants believed to exist 
in the chaparral of Southern California 20 dominant types— 
among them charnise, manzanita, ceanothus, sumac, sage-brush, 
scrub oak and buckthorn (qq.v .)—represent 90% of the growth. 
In former times the Indians used the nuts, berries and seeds of 
several of the varieties for food. Some species were once in de¬ 
mand as fuel supply and others are still used for fencing. The bee 
industry flourishes in the chaparral region, several profusely 
flowering shrubs, as the black sage, being excellent honey plants. 
It is estimated that there are 5,500,000 acres of chaparral in the 
United States, Chaparral formations protect the upper water¬ 
sheds of the coastal streams in California for a distance of about 
450 miles. 

CHAPBOOK, the comparatively modern name applied by 
booksellers and bibliophiles to the little stitched tracts written 
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for the common people and formerly circulated in England. Scot¬ 
land and the American colonics by itinerant dealers or chaj)men, 
consisting chiefly of vulgarized versions of popular stories, such 
as Tom Thumb, Jack the Giant Killer, Mother Shipton, and 
Reynard the. Fox —travels, biographies and religious treatises. 
Few of the older chapbooks exist. Samuel Bepys collected some 
of the best and had them bound into small quarto volumes which 
he called Vulgaria; also four volumes of a smaller size, Ivhich he 
lettered Penny Ji’itticisms, Penny Merriments, Penny Compli¬ 
ments and Penny Godlinesses. The early chapbooks wtwe the di¬ 
rect descendants of the black letter tracts of Wynkyn de Worde. 
It was in 1‘Tance that the printing-press first began to supply 
reading for the common people. At the end of the 15th century 
there W'as a large j)opular literature of farces, tales in verse and 
prose, satires, almanacs, etc., stitched together so as to contain a 
few leaves, and circulated by itinerant booksellers, known as col¬ 
porteurs. Most early English cha[>books are adaptations or trans¬ 
lations of these French originals, and were introduced into Eng¬ 
land early in the i 9 (h century. The chapbooks of the i7(h cen¬ 
tury present us with valuable illustrations of the manners of the 
time; one of the best known is that containing the story of Dick 
Whittington. In France literature of this kind has been the ob¬ 
ject of close and systematic study, and I/JIistoire des livres 
populaires on de la litterature du colportage by Gharles Nisard 
(1854) goes deeply into the subject. Amongst English books may 
be mentioned Notices of Fugitive Tracts and Chapbooks, by J 
O. Halliwell-Phillipj)S (1849); Chapbooks of the iHth Century, 
by John Ashton (1882), and some reprints by the Villon Society 
in 1883. 

CHAPE, a cover or metal plate, such as the caj^ upon the 
needle in the compass, also the transver.se guard of a .sword 
which protects (he hand (Fr. chape, a hood, cope or sheath); also, 
a .support or catch to attach one thing to another, as the hook on 
a belt to which the sword is fastened; and the (ip of a fox’s brush. 

CHAPEL, a place of religious worship, either a subordinate 
division of a church, or a sei)ara(e building distingui.shed from a 
church by the special conditions of its foundation or use. 
Capella, the diminutive of cappa, a cloak, was the name given to 
the .shrine in which the cloak {cappa brevior) of St. Martin was 
kept and carried about by the T’rankish kings on their journeys, 
when oaths were taken on it. This peculiar use W'as transferred 
to any sanctuary containing relics, the priest of which was called 
capellanus or chaplain. By a further extension, (In* Wv)rd was 
identified with all places of wor.ship which were not mother 
< hurches {ecclcsiae matrices), so as to include a large number of 
miscellaneous foundations. Most nearly akin to the original 
meaning is the application of the term to the oratories attached 
to royal residences. 'Fhus the Sainte Chapelle, the ])alace chapel 
at I’aris, consecrated in 1248, was built by St. Louis to enshrine 
the relic of the Crown of Thorns, ransomed by him from the 
\enetians, who held it in pawn from John of Brienne, the Latin 
emperor of the East. In the next century, chapids were founded 
by princes of the French royal house at Bourges. Riom and else¬ 
where for which the .same title was adopted. Such chapels royal 
were usually founded as collegiate establishments, like Edward 
III.’s chapels of St. Stephen at Westminster and St. George at 
Windsor. Collegiate chapels were also founded by prelates and 
noblemen in connection with their castles and manor-houses, such 
as the chapel of St. Mary and the Holy Angels at the gate of the 
palace at York, founded by Archbi.shop Roger (1154-81), and 
(hat of St. Elizabeth before the gate of Wolvesey Castle at Win¬ 
chester, founded by Bishop John of Pontoise (1282-1304). 

The chapel of the castle or manor-house, however, w’as generally 
served by a single domestic chaplain. For oratories in connection 
with private houses an episcopal licence was required, so as to 
safeguard the rights of the churches in whose parishes they were 
c.stablished. Though frequently within the hou.se itself, they were 
also erected as separate buildings, and some, which served as 
churches for the lord of the manor and his tenants, acquired the 
status of free chapels, which implied exemption from parochial and 
archidiaconal, and occasionally, though not always, from episcopal 
jurisdiction. Certain churches, in the patronage of the Crown or 
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owing their foundation to the king, were regarded as royal free 
chapels and free chapels on manors probably originated in the 
grant of special privileges to their owners by the Crown. In time, 
.such free cha[H*ls, governed by rectors, sometimes lost their 
peculiar character and were reckoned as parish churches; but, 
where the status of a free chapel remained, their incumbents were 
held to be without cure of souls. 

Parisli Chapels.—More numerous, however, than free chapels 
were the chapels in outlying hamlets of large txirishes, maintained 
by the inhabitants and served daily, or on certain days in the 
week, by (haplains provided at the expense of the parochial in- 
(umbeiit. Some of these, which, as time went on, acquired rights 
of baptism and burial, were parothial chapels; others, merely 
chantry chapels in small villages, without such rights, were, projv 
erly sj)eaking, chapels of ease. The origin of such founciations 
was usually the diftic ulty exj)eriencefi by the inhabitants in attend¬ 
ing the mother church in Ijad weather, when the streams were 
swollen and the roads impassable, In Leicestershire, early in the 
thirteenth century, there were more than a hundred of these de¬ 
pendent chapels in about two huiulred parishes, and the propor¬ 
tion elsewhc're w’as not very (iifferenl. 

Subordinate Buildings.—The idea of a chapel as a subordi¬ 
nate or dependent building is implied by its use for the areas 
a[)|)ropriale(l to the minor altars within cjr projecting from the 
walls of a c liurch. 'I'he services held in these were called chantries 
(rajitariar), and, by a transference of ideas to which there arc 
many parallels in mediaeval usage, the chapels themselves were 
often known as chantries. (U the use of chapel to signify the 
oratory of a private establishment, the most familar examples are 
the c'hai)els of colleges at Oxford and Cambridge. Similarly the 
places of worship in hospitals, almshouses, etc., arc called chapels, 
as w'ell as those which, like chapels of cemeteries, arc generally 
restricted to some special use. Troprietary chapels, founded in 
London and other F'mglish towns during the eighteenth and early 
nineteenth centuries, were established, with a licence for divine 
service, by private individuals or groups of trustees. The growth 
of Nontonformily, however, gave the word a particular application 
to dissenting places of worship. In Ireland the term has clung 
persistently to tho.se of the Roman Church, a survival of an okl 
use which in England was derived from the chapels or religious 
establishments maintained by Henrietta Maria and other Roman 
Catholic queens. Hut, apart from this, the modern tendency is to 
abandon the employment of the word for special classes of religious 
building, and to gi\'e the title church to all indi.scriininately. 

There are many instances in mediaeval wills and inventories of 
the application of the term chapd to sets of vestments and altar 
furniture, as constituling the necessary fittings of a private 
oratory. Another transference of the sense occasionally found is 
fr(jm the chapel itself to the collective member,s of the foundation. 

(A.H.T.j 

CHAPEL. In the printing trade, the name of the fellowship 
of compositors (and, nowadays, of all crafts) in a printing works. 
I'he president is termed the "father of the chapel.” In the United 
Stales he is called "the chairman,” The name chai)d is used not 
only of the fellowship itself but of the meetings which it holds. 
At these meetings, the chapd discusses such things as the general 
welfare of the body, the conditions of w'ork, relations with em¬ 
ployers, and trade union matters. 

The accepted version of the origin of the use of the word chapel 
in this ccumection is that it is derived from the fact that Caxton 
first set up his press in or near Westminster Abbey. Writing in 
1716. Myles Davies, in his Athemie Britunriicae says, ‘‘William 
Caxton first practis’d Printing in the Abbey of Westminster, 
A.D. 1471, thence a T’rinting-Room came to be call’d a Chappell 
amongst our Printers.” Another explanation is offered by Joseph 
Moxon, who in his Mcchanick Exercises (1683) says, “Every 
Printing-house is by the ("ustom of Time c^ut of mind, called a 
Chappd: and all the Workmen that belong to it are Members 
of the Chappd; and the oldest Freeman is Father of the Chappel. 
I suppose this stile was originally conferred upon it by the cour- 
tesie of some great Churchman, or men (doubtless when Chappels 
were in more veneration than of late years they have been here 


in EnglandL who for the Books of Divinity that proceeded from 
a Printing-house gave it the Reverend Title of Chappel.” 

CHAPELAIN, JEAN (1595-1674), French poet and man 
of letters, was born in Paris and spent 17 years in the service 
of M. de la Trousse, grand provost of France. He was employed 
by Richelieu in the organization of the Academic Frangaise. In 
1632, in a conversation with the cardinal, he had laid down the 
canon of the unities of time and si)ace which should govern the 
drama. The unities had already been advocated by Scaligcr (Art 
poetifjue, 1561) and by the abb6 d’Aubignac {Pratique du the&^ 
tre, 1657), but the doctrine appears to have been unfamiliar to 
Richelieu, who invited Chapelain to draw up the Sentiments de' 
VAcadhnie sur Ic Cid, in which deviation from the rule is de¬ 
nounced. His great reputation seemed to be enhanced by the 
success of the first 12 cantos of his epic La Pucellc (1656), on 
which he had been at work for 20 years, but it was shattered by 
Boilcau in his early satires, and (he remaining canto.s of the epic 
remained unprinted until 1882, when they were edited by H. 
Herluison. 

Chapelain drew up the statutes of the Academy, and laid down 
the rules for the great grammar and dictionary to be produced. 
In 1663 he was employed by Colbert to draw up a list of men of 
letters with ol)scrvations for use by the Crown in the distribution 
of honours and pensions. This task shov/ed him (o be a generous 
and kindly critic. 

Bibliography. —There is a very favourable estimate of Chapelain’s 
merits as a critic in George Saintsbury’s History of Criticism, ii, 
25O-261. An analysis of La Pucellc is given in pp. 23-70 of Robert 
Southey’s Joan of Arc. See al.so Les Lettres de Jean Chapelain (edit. 
P. Tanuzey de Larroque, 1880 -82) : Lettres inedites ... a P. D. Iluet 
(165H-73, edit. L. G. Pcllissicr, 1804); Julicn Duchesne, Les Polmes 
(^piques du XVIh' .vide (1870) ; the abbe A. Fabre, Les Ennemis de 
Chapelain (i888), Chapelain et nos deux premieres Academies (i8go); 
A. Muchlan, Jean Chapelain (1893). 

CHAPEL-EN-LE-FRITH, a market town in Derbyshire, 
England, 5 mi. N. of Buxton, on theL.M.S.R. Pop. (1938) iS,- 
140. The foundation of the church of St. Thomas of Canterbury 
is attributed to foresters of the royal forest or frith of the Peak in 
the 13th century; hence the town’s name. The chief industries 
are the manufacture of brake and clutcb linings and wadding. 

CHAPEL HILL, a town of Orange county, North Carolina. 
U.S.A., on a high ridge 28 mi, N.W, of Raleigh, in a tobacco and 
cotton-growing district. It is on federal highways 15 and 501; 
.served by the Southern railway. The population in 1940 was 
3,654. It is the scat of the University of North Carolina, which 
occupies a beautiful campus of 106 ac. and owns an adjoining 
tract of 500 ac. in forest lands. The town has a council-manager 
form of government. 

CHAPELLE ARDENTE, the chapel or room in which the 
corpse of a sovereign or other exalted personage lies in state 
jxMuling the funeral service. The name is in allu.sion to the many 
candles which are lighted round the catafalque. This cuslom is 
first chronicled as occurring at the ob.sequies of Dagobert I. 
(602-638). 

CHAPERON, originally a cap or hood (Fr. chape) worn by 
nobles and Knights of the Garter in full dress, and after the i6th 
century by middle-aged ladies. In the 19th century the word was 
used of a married or elderly lady {cj. “duenna”) escorting or pro¬ 
tecting a young and unmarried girl in public places and in society. 

CHAPLAIN, originally, according to Du Cange (Gloss, med. 
et inf. Lat.), the custodian of the cloak (cappa or capella) of St. 
Martin of Tours, which was preserved as a relic by the French 
kings, and carried with the army in war-time, when it was kept in 
a tent known itself as capdla (Fr. chapelain; M. Lat. capellanus). 
It is also suggested that the capella was the tent-like canopy 
erected by the French kings over the altar for soldiers in the field, 
without special reference to St. Martin. However this may be, the 
name capellanus was generally applied to custodians of sacred 
relics preserved in royal chapels, etc.; and the office gradually 
extended its scope, capellani acquiring spiritual jurisdiction and 
increasing in number, so that an arch-chaplain was appointed as 
their head, who from the time of Charlemagne was a high prelate, 
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and who became an important personage in the realm. In France j 
the arch-chaplain was grand-almoner, and both in France and in 
the Holy Roman Empire was also high chancellor of the realm. 
The oflice was abolished in France in 1789, revived by Pius IX. 
in 1857, and again abolished on the fall of the Second Empire. 
The word chaplain now signifies a clergyman attached to the 
hou.sehold of a sovereign or his representatives (ambas.sadors, 
judges, etc.), or of a bishop or nobleman, or private individual 
having a chapel in his house, to the army or navy, or to institu¬ 
tions (e.g. parliament, colleges, cemeteries, prisons). As chaplain 
he has no parochial duties, but in some cases a parish priest is also 
appointed to a chaplaincy; c.g. an Anglican bishop often appoints 
beneficed clergymen as his examining chaplains. The British sov¬ 
ereign has 36 “Chaplains in Ordinary.” who officiate in rotation, 
as well as “Honorary Chaplains” and “Domestic Chaplains.” 
There are also royal chaplains in Scotland. The Indian civil serv¬ 
ice appoints a number of chaplains of the Church of England and 
the Church of Scotland, who arc subject to the same conditions as 
other civil servants. Chaplains are also appointed under the For¬ 
eign Office to embassies, consulates, etc. Workhouse chaplains are 
appointed by overseers and guardians on the direction of the Min¬ 
istry of Health. .Prison chaplains are appointed by the home 
secretary. 

In the British army there are two kinds of chaplains, permanent 
and occasional. The former, described as Chaplains to the korces, 
hold commissions, .serving throughout the empire except in India; 
they number about too, and include a Chaplain-Ceneral who ranks 
as a major-general, and four classes of subordinate chaplains who 
rank respectively as colonels, lieutenant-colonels, majors and cap¬ 
tains. Special chaplains (Acting Chaplains for Temporary Serv¬ 
ice) may be appointed by a secretary of state. I’crmancnt chap¬ 
lains may be Church of England, Roman Catholic or Pre.sby- 
terian; Wesleyans (if they prefer not to accept commis.sions) may 
be ai)poin(ed Acting Chaplains. In the navy, every large ship in 
commission has a chaplain; at the head of the naval chaplains is 
the Chaplain of the Fleet. But the ecclesiastical superior of all 
Roman Catholic chaplains in both arm}- and navy is the arch¬ 
bishop of Westminster, by decree of Propaganda (1906). In 1909 
a Chaplains’ Department of the Territorial Force was formed, 
having no denominational restriction. 

In France, military and naval chaplaincic.s were abolished on the 
separation of Church and State. In the army of the United States 
of America the establi.shment of chaplains was fixed in 1904 by 
Congress at 57 (15 with the rank of major), 12 for the artillery 
corps and one each for the cavalry and infantry regiments. There 
is no distinction of sect. In the U.S. navy the chaplains number 
24, 13 ranking as lieutenants, seven as commanders, four as 
captains. 

The Roman Catholic Church also recognizes a class of bcneficed 
chaplains, supported out of “pious foundations” for the specific 
duty of saying, or arranging for, certain masses, or taking part in 
certain services. These chaplains are classified as follows;— 
Ecclesiastical, if the foundation has been recognized officially as a 
benefice; Lay, if this recognition has not been obtained; Merce¬ 
nary, if the benefaction has been entrusted to a layman to procure 
the desired celebration (such trustees are sometimes called “Lay 
Chaplains”); Collative, if it is provided that a bishop shall erect 
the foundation into a benefice. 

.Other classes of chaplains are:—(i) Parochial or Auxiliary 
Chaplains, appointed to assist a parish priest (u.sually by the 
bishop, but sometimes by the parish priest, as allowed by the 
Council of Trent); (2) Chaplains of Convents, appointed by a 
bishop: these must be men of mature age, should not be regulars if 
secular priests can be obtained, and are not generally appointed 
for life; (3) Pontifical Chaplains, some of whom (known as Pri¬ 
vate Chaplains) assist the pontiff in the celebration of Mass; oth¬ 
ers attached directly to the pope are honorary private chaplains 
who occasionally assist the private chaplains, private clerics of the 
chapel, common chaplains and supernumerary chajilains. The 
common chaplains were instituted by Alexander VH., and in 1907 
were definitely allowed the title “Monsignore”—pertaining also to 
cardinals, archbishops, and bishops—by Pius X. 


CHAPLIN, CHARLES SPENCER (1880- ), cinema 

actor, was born April 16, 18S9, of English parentage, and passed 
his childhood in London. At an early age he appeared on the 
music-hall stage with his father and his brother Sydney, taking 
small parts in vaudeville. After a short experience on the legiti¬ 
mate stage, he re-entered vaudeville in London as a member of the 
Fred Karno company. In igio he went to the United Slates as 
leading comedian in a Karno proiluction, A Night in an English 
Music Hall. He attracted the attention of Jo.seidi M. Schenck, 
and on the latter’s suggestion he was engaged by Mack Sennclt 
to make films with the Keystone Comedy Company at Holly¬ 
wood, California. In his first picture, made in igi.t, he adopted 
the eccentric costume which has ever since been as.s()ciated with 
his name. His success was immediate, continuous and universal. 
In 1018 be formed his own company, and he produced a series 
of films which placed him in the front rank of artists and in a 
catcgor>' of his own in the field of screen comedy. Among the 
more successful of his later releases were; A Dogs Life (1018), 
Shoulder Arms (jot8), 7 'he Kid (i()2i), J'lie Idle Class (1921), 
The Gold Rush (1025), and 7 'he Circus (1026). In all of these 
he was the central figure. In 193T, he produced and acted in 
City Lights, which tells the story of the life of a blind girl, and in 
1936 Modern Times. 

CHAPLIN, HENRY CHAPLIN, ist Visroi nt (1S40- 

1923), English statesman, son of the Rev. Henry C'haplin, of 
Blankney, Lincoln.shirc, was born Dec, 22, 1840, and died May 
20, T923. He was educated at Harrow and Cffirist (’luirch, Oxford. 
Entering parliament in 1SO8. he sat as Conservative member, 
first for Mid-Lincolnshire (tS68-too 6), and then for Wimbledon. 
As the typical English country gentleman, the “S*]uire of Blank- 
ncy” was one of the leaders of the agricultural interest. He was 
chancellor of the duchy of Lancaster (1885-S6) and president of 
the new Board of Agridilturc (1880-92); as president of the 
Local Government Board (1805-1900) he w'as responsible for 
the Agricultural Rales Act of 1896, and he wms a member of Mr. 
Chamberlain’s Tariff Commission. During the Coalition govern¬ 
ment of 1015, Chaplin was the leader of the nominal opposition 
until his elevation to the peerage in 191 (). 

See K. Stewart, Henry Chaplin (192b). 

CHAPMAN, FRANK M. (1864-1945), American ornithol¬ 
ogist, was born at Englewood, N.J. on June 12, 1864. From 1887- 
1908 he served as associate curator of ornithology and mammal¬ 
ogy, and from then until 1942 as curator of ornithology, Ameri¬ 
can Museum of Natural History. In 1897 he was elected presi¬ 
dent of the Linnaean Society of New York, and, in 1911, of the 
American Ornithologist.s’ Union. He was originator of the habitat 
bird groups and seasonal bird exhibits at the American Mu.scum 
of Natural History, and was a pioneer in bird study with a camera 
in America. He acted as director of the Bureau of Publications 
of the American Red Cross (1917-18) and commissioner of 
the American Red CTos.s to Latin America (1918-19). He was 
associate editor of The Auk (1894-1911) and cditor-in-chief of 
Bird-I^ore, which he founded in 189(1. After 1911 he devoted 
much time to a study of the origin of Andean bird-life and ex¬ 
plored in the Andes. He died on Nov. 15, 1945, in New York city. 

His publications arc: Handbook of Birds of Eastern North America 
(1895); Bird-Life, a Guide to the Study of our Common Birds 
(1897) ; Bird Studies with a Camera (1900) ; A Color Key to North 
American Birds (1903); The Elconomic Value of Birds to the Slate 
(1903); The Warblers of North America (n^O/); ('amps and Cruises 
of an Ornithologist (1908) ; 7 'he Travels of Birds (igib) ; 7 'he Distri¬ 
bution of Bird-Life in Colombia (1917); Our Winter Birds (1918); 
What Bird is That? (1920); Birds of the Urubamba Valley, Peru 
(1921) ; The Distribution of Bird-Life in Ecuador (1926) ; My Tropi¬ 
cal Air Castle (1929) ; also numerous papers on birds and mammals. 

CHAPMAN, GEORGE (is'59-i6.m). Enslish poet and 
dramatist, translator of Homer, was born near Hitchin. There 
is no record of his university career, though Anthony Wood 
(Athen. Oxon. ii. 575) claims that he spent some time in Oxford. 
He had become a play-writer in London, and had published 
some poems when he appeared in Henslowe’s Diary on Feb. 12, 
1596, as the author of the Blmd Beggar of Alexatidria. Thence¬ 
forward his name repeatedly appears in connection with payments 
for various plays until 1599, differ which date he apixtars to have 
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written masques for the Children of the Chapel (afterwards of the 
Revels) in the intervals of working on the translation of Homer. 
In 1508 he had completed Marlowe’s poem, Hero and Lcander. 
Apparently he was imprisoned for a short time for his share in 
the ]>lay Rastivard Ho, which gave offence to James I by certain 
fjuips against the Scots. He was encouraged in his translation of 
homer by I’rirue Henry, to w'hom he was server in ordinary, but 
on the prime’s death in 1612 Chapman lost his apfiointmcnt and 
(he promise of a life pension made by the prince was not fulfilled. 
He found a new patron in Robert Carr, earl of Somerset, to whom 
tile two lolio volumes The Whole Works of Homer, Prince of 
poets, in his Iliads and Odyssrs (i (j 16) are dedicated. The Croivne 
of all Homer’s Workes, liairai homyomachia, or the Battailc of 
Tro^s and Mise. His Hymns and Epigrams appeared in 1624. The 
poet died on May 12, 10,^4. 

Chapman enjoyed the friendship) and admiration of his great 
contemporaries. John Webster in the preface to his li'hitc Devil 
praised hi.s “full and heightened style,” and lien Jonson (old Drum¬ 
mond of Hawthornden that Fletcher and Chapiman “were loved of 
him.” But the good relalitins with Jonson W'ere apjjarently inter¬ 
rupted later. It was suggested by William Minto, who has been 
followed by later writers, that Chapman was the “rival poet” of 
Shakespieare’s sonnets. Sir K. K. C’hambers, however, thinks that 
the assumj)tion would be more pilausible if any relation betw'een 
the earl of Southampton and Chapman, earlier than a stray dedica¬ 
tion shared wdth others in moo, could be established. 

Chapman’s Homer gives him a high place in English literature. 
Swinburne, in the critii ism contributed to an earlier edition of the 
Eneyclopcedia liritannica, gave an admirable and considered judg¬ 
ment of the wtirk. “The objections,” he .said, “which a just and 
adequate judgment may bring against C'haiiman’s master-work, 
his translation of Homer, may be summed up in three epithets: 
it is romantic, laborious, I'Jizabethan. The (lualities implied by 
these epithets are the reverse of those wliich .should distingui.sh a 
translator of Homer; but setting this apart, and considering the 
j)oems as in the main original works, the supierstructurc of a ro¬ 
mantic poet on the submerged foundations of Greek verse, no 
praise can be too warm or high for the power, the freshness, the 
indefatigable strength and inextingui.shable fire which animate 
this exalted work.” 

On the great (jualities of his tragedies and comedies Swinburne 
wrote; “The mo.st notable examples of his tragic work arc com¬ 
prised in the series of plays taken, and adapted sometimes with 
singular licence, from the records of such parts of French history 
a.s lie between the reign of Francis I. and the reign of Henry IV., 
ranging in date of subject from the trial and death of Admiral 
Chabot to the treason and execution of Marshal Biron. The two 
plays bearing as epigraph the name of that famous soldier and con- 
.spirator are a storehouse of lofty thought and .splendid vcr.se, with 
.scarcely a Hash or sparkle of dramatic action. The one play of 
Chapman’s whose popularity on the stage survived the Restoration 
is Hussy d’Ambois (d’Amboise)—a tragedy not lacking in vio¬ 
lence of action or emotion, and abounding even more in sweet and 
sublime interludes than in crabbed and bombastic passages. His 
rjrrest jewels of thought and verse detachable from the context lie 
embedded in the tragedy of Caesar and Pompey, whence (he finest 
of them were first extracted by (he unerring and unequalled critical 
genius of Charles Lamb. In most of his tragedies the lofty and 
labouring spirit of Chapman may be said rather to shine fitfully ' 
through parts than steadily to pervade the whole; they show nobly 
altogether as (hey stand, but even better by help of excerpts and 
selections. But the excellence of his best comedies can only be 
appreciated by a student who reads them fairly and fearlessly 
through, and, having made some small deductions on the .score of 
occasional pedantry and occasional indecency, finds in All Fools, 
Monsieur d’Olive, The Gentleman Usher, and The Widow's Tears '• 
a wealth and vigour of humorous invention, a tender and earnest 
graee of romantic poetry, which may atone alike for these passing 
blemishes and for the lack of such clear-cut perfection of characti'r 
and such dramatic progression of interest as we find only in the j 
yet higher poets of the English heroic age,” | 

The list of the principal plays of George Chapman is as follows: j 


The. Blinde Bef^f'er of Alexandria . , . (acted iSQ^i printed 1508)1 a 
popular comedy; An numerous dayes Myrth (May 1597; printed 
J.SPQ) ; Al Fooles, A Comedy (1509, if it may be taken as identical 
with a play entered by Henslowc as “The World runs on wheels,” 
printed 1605); The Gentleman Usher (c. 1601, pr. 1606), a comedy; 
Monsieur d’Olive {i()04, pr. iOo()), one of his most amusing and 
successful comedies; liaslward Ho (1605), written in conjunction with 
Ben jonson anfl John Marslon, an excellent comedy of city life; 
Bussy d’Amhois, A Trai’edic (1604, pr. 1(107, t6o8, 1(116, 1641, etc.), 
the scene of which is laid in the court of Henry III.; The Revenge of 
Hussy d’Amboh, a Tragedie (pr. 161.^, but proliably written much 
earlier) ; The Conspiracie, And Tragedie of Charles Duke of Byron, 
Marshall of France . . . in tivo plays (1608; pr. 1608 and 1625), 
severely cut after its first performance, which provoked a lively pro¬ 
test from (he French amba.ssador; May-Day, A witty Comedie (pr. 
lOii. but probably actcfl a.s early as 1601); The Widdowes Teares. 
A Comedie (pr. 1612 ; produced perhaps as early as 1605) ; Caesar and 
Pompey (pr. i6.u). written, says Chapman in the dedication, “long 
.since,” but never staged. 

In The Tragedie of Chabot Admirall of France {c. 161,^; pr. 16.p;) 
he collaborated with Jaint^ Shirley, and in Eastward Ho (1605, pr. 
1605), with Jonson and Marston. The memorable Masque of the tivo 
Honourablc Houses or Inns of Court, was performed at court in 
1015 in honour of the marriage of the Princess Elizabeth. 

Tlic .standard edition of Chapman is the Works, edited by R. H. 
Shejihcrd (1874-75), the third volume of which contains an “Es'^ay on 
the Poetical and Dramatic Works of George Chapman,” by Swinburne, 
jirintcd separately in 1875. The selection of hi.s plays (1895) the 
Mermaid Series is edited by W. L. Phelps. The edition liy T. M. 
Parrott (1910-14) includes Alphonsus, Emperor of Germany, and 
other plays sometimes attributed to (^hapman. For the sources of the 
plays see Emil Kocppel, “C)uellen Studien zu den Dramen George 
Chapman’s, Philip Massinger’s und John Ford’s,” in Quellcn und 
Eorschungrn zur Sprach vnd Kulturgeschichtc (vol. 82, Strassburg, 
1897). 'I'he suggestion of W. Minto (see Characteristics of the English 
Poets, 18S5) that Chapman was the “rival poet” of Shakesiieare's 
sonnets is anijilificd in A. Achoson’s Shakespeare and the Rival Poet 
(190.D. Fur the relations between Shakespeare and Chapman, see 
also J. M. Robertson, Shakespeare and Chapman (1017). 

For other criticisms of his translation of Homer icr Matthew Arnold. 
Lectures on translating Homer (18O1), and Dr. A. Lohff, George 
Chapman’s llias-Vbcrsctzung (1903)- 

CHAPMAN, one who buys or sells, a trader or dealer, esiie- 
cially an itinerant pedlar. The word “chap,” now a slang term, 
meant originally a customer. The word chapman is from Mid. 
Eng. cheap, to barter, from W’hith we get the name of the famous 
London thoroughfare “Chcapsidc.” 

CHAPONE, HESTER (1727-1801), Engli.sh essayist, 
daughter of Thomas Mulso, a country gentleman, was born at 
Twywcll, Northamptonshire, on Dct. 27, 1727. At the age ol 
nine she wrote a romance entitled The Loves of Amorct and 
Melissa. While on a visit to Canterbury she met the learned 
Mrs. Elizabeth Carter, and then became one of the little court 
of women who gathered at North End, Fulham, around Samuel 
Richardson, and in Miss Susannah Highmore’s sketch of the 
novelist reading Sir Charles Grandison to his friends Miss Mulso 
is the central figure. In i7()0 Miss Mulso, with her father’s reluc¬ 
tant consent, married the attorney, John Chapone, who had been 
befriended by Richardson. Her husband died within a year of her 
marriage. Her best known work, Letters on the Improvement 
of the Mind (1772) brought her numerous requests from distin¬ 
guished persons to undertake the education of their children. She 
died on Dec. 25, 1801. 

See The. Posthumous Works of Mrs. Chapone, containing her corre¬ 
spondence with Mr. Richardson; a scries of letters to Mrs. Elizabeth 
Carter . . . together with an account of her life and character drawn 
up by her own family (4 vols. 2807). 

CHAPPE, CLAUDE (1763-1805), French engineer, was 
born at Brulon (Sarthe) in 1763. With his brother, Ignacc (17O0- 
1829), he was the inventor of an optical telegraph widely used in 
France until it was superseded by the electric telegraph. His de¬ 
vice consisted of an upright post, on the top of which was fas¬ 
tened a transverse bar, while at the ends of the latter two smaller 
arms moved on pivots. The position of these bars represented 
words or letters; and by means of machines placed at such inter¬ 
vals that each was distinctly visible from the next, messages 
could be conveyed through 50 leagues in a quarter of an hour. 
The machine w;is adopted by the Legislative Assembly in 1792, 
and in the following year Chappe was appointed ingenieur-HU- 
graphe; but the originality of his invention was so much ques- 
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tioned that he was seized with melancholia and (it is said) com¬ 
mitted suicide at Paris, on Jan. 23, 1805. 

CHAPPELL, WILLIAM (1809-1888), English writer on 
music, a member of the London musical firm of Chappell and Co., 
was born on Nov. 20, i8og, eldest son of Samuel Chappell 
(d. 1834), W'ho founded the business. William Chappell deserves 
remembrance for having started the Musical Antiquarian So¬ 
ciety in 1840 and for his Popular Music of the Olden Time (1855- 
59)—an expansion of a collection of “national English airs” 
made by him in 183S-40. The modern revival of interest in 
English folk-songs owes much to this work, which has since been 
re-edited by I’rofessor II. E. Wooldridge (1893). His brother, 
Thomas Patey Chappell (d. 1902), started (iSsg'l the Monday 
and Saturday Popular Concerts at St. James’s Hall, which were 
successfully managed by a younger brother, S. Arthur Chappell, 
tilt they came to an end towards the close of the last century. 

CHAPTAL, JEAN ANTOINE CLAUDE, Comte de 
Chanteloup (1756-1832), French chemist and statesman, was 
born in Nogaret. Lozere, on June 4, 1756. The son of an apothe¬ 
cary, he studied chemistry at Montpellier. In 1781 the States of 
Languedoc founded a chair of chemistry for him at the school 
of medicine in Montijellier. where he taught the doctrines of 
Lavoisier. The capital he acquired by the death of a wealthy 
uncle he employed in the establishment of chemical works for the 
manufacture of the mineral acids, alum, white-lead, soda and other 
substances. During the Revolution he undertook, in 1793, the 
management of tht; saltpetre works at Grenellc. In the following 
year he went to Montf)elIier, where he remained till 1797, when 
he returned to Paris. After the coup d’etat of the 18th of Bru- 
maire (Nov. 9, 1799) he vva.s made a councillor of State by the 
Fir.st Consul, and succeedid Lucien Bonaparte as minister of the 
interior, in which capacity he established a chemical manufac¬ 
tory near Paris, a school of arts, and a society of industries; he 
also reorganized the ho.spitals and introduced the metric system 
of weights and measures. A misunder.standing between him and 
Napoleon (who conferred upon him the title of comte dc Chante- 
loup) occasioned ChajgaPs retirement from office in 1804; but 
before the end of that year he was again received into favour. On 
Napoleon’s return from Elba, Chaptal was made director-general 
of commerce and manufactures and a minister of Slate. He con¬ 
tributed largely to the development of modern industry by the 
application of the science of chemistry to technical ends. Chaptal 
wrote many works on applied chemistry, and treatises on the 
technical aspects of the dyeing industry, etc. He died at Paris on 
July 30, 1832. 

Sec Mrs souvenirs sur Napoleon, eel. \'te. Anatole Chaptal (1893) ; 
W. Henning, Die Erinne.run^,cn des Crajen Chaptal an Napoleon I. 
(1908). 

CHAPTER, a principal division or section of a book, and so 
applied to acts of parliament, as forming “chapters” of the legis¬ 
lation of a session. The name is also given to the permanent 
body of canons of a cathedral or collegiate church and to the meet¬ 
ings of the monks of a particular monastery (“conventual”) or of 
the members of the order in a province (“provincial”), or of the 
whole order (“general ”). This use of the word is said to be de¬ 
rived from the custom of reading a chapter of the rcf’ula at such 
meetings. The title “chapter” is similarly used of the assembled 
body of knights of a military or other order. Chapter is a shortened 
form of chapiter, a word still used in architecture; Fr. chapitre, 
Lat. capitulum, diminutive of caput, head. (See also Canon; 
Cathedral; Dean.) 

CHAPTER-HOUSE, the chamber in which the chapter or 
heads of the monastic bodies (see Abbey and Cathedral) assem¬ 
ble to transact business. They are of various forms; some are 
oblong apartments, as Canterbury, Exeter, Chester, Gloucester, 
etc.; some octagonal, as Salisbury, Westminster, Wells, Lincoln, 
York, etc. That at Lincoln has ten sides, and that at Worcester 
is circular; most are vaulted internally and polygonal externally, 
and some, as Salisbury, Wells, Lincoln, Worcester, etc., depend 
on a single slight vaulting shaft for the support of the massive 
vaulting. They are often provided with a vestibule, as at West¬ 
minster, Lincoln and Salisbury, and are almost exclusively Eng¬ 


lish. On the continent of Europe the chapter-house is universally 
rectangular, and frequently of great size and dignity. 

In the United States the word chapter-house refers almost in- 
variably to the campus meeting or residence halls of the members 
of the collegiate Greek letter societies—fraternities or sororities 
with names chosen from various combinations of the Greek 
alphabet, as Delta Theta Psi, Sigma Alpha, etc. 

CHAPU, HENRI (1S33-1891), French scul[)(or and medal¬ 
list. born in Le Mee (Seine et Marne) on Sept. 29. 1833. He 
studied at the ficole des Beaux-Arts under Pradier and Duret, 
and, having gained the Prix-de-Rome in 1855. spent live years in 
Rome. He was famous as a portrait mt'dallist. and he executed 
many portrait busts and monuments; his statuary representing 
allegorical and mythological figures is sincere in feeling and 
poetical in conception. 

His first success was attained by a figure of “Mercury” (i86r, 
Luxembourg museum, i’aris); then followed “The Sower” 
(1865); the “Nymph Clythia” (1866, Dijon museum ). His fame 
was established by his statue of “Jeanne d'Arc” (1870, Luxem¬ 
bourg museum), representing her as a simple peasant kneeling 
in prayer. In 1872 Chapu undertook the monument to Henri 
Regnault with the fine figure of “Jeunesse” in the courtyaril of 
the Ecole dej; Beaux-Arts. In 1877 he sculptural the tomb of the 
Contesse Agoult (Daniel Stern) at Pere Lachai.se, and in 1887 
he completed the monument to the archbishop Dupanloup. 
Among his portrait work may be mentioned Ivcon Bonnat (1864); 
Alexandre Dumas (1876); the bronze of J. E. Schneiders (1S78) 
at Le Creuzot; the monument to the Galignani brothers (1888), 
representing them in modern costume, which was then an innova¬ 
tion and excited much comment, and the bust of Alexandra, 
I)rincess of Wales. The monument to I'laubert. with an allegorical 
figure of “Truth,” is his last important work. Chapu died in 
Paris on April 21, 1891. The museums of Rouen and Bayonne 
contain a number of his drawings. 

See O. Fid6re, Chapu, sa vie et son oeuvre (1894). 

CHAPU, a port of China on the north shore of Hangchow bay 
(30*^ 39^ N., 121° 6 ' E.). It is built on a series of low hills and 
was long an out port of Hangchow. Chapu was the only harbour 
at Hangchow bay near Shanghai (50 mi.). At Chapu the Japanese 
.succeeded in landing, in Nov. 1937, on the flank of the Chinese 
armies retreating from Shanghai. 

CHAPULTEPEC, a suburb, and ancient seat ol the Montc- 
zumas, situated about two miles southwest of the City of Mexico. 
On its rocky heights stands the summer palace of the president of 
the republic, in which is housed also the National Military School. 
.'\t the Ira.se of this rising ground which command.s the surround¬ 
ing country is located a famous grove of cypresses estimated to 
be some thou.sand years old. Upon this whole, critical position was 
fought the last actual battle of the War between Mexico and the 
United States (1846-1848). Major General Winfield Scott after 
the disaster of El Molino del Rey found that he had available 
about 7,000 badly shaken United States troojjs, far from their base 
and in the heart of a hostile country. Opposing him General Santa 
Anna, the president of the republic, controlled at least twice that 
number. The natural and artificial strength of the jialace, its 
proximity to the American goal, and its meaning relative to gov¬ 
ernmental power, made its possession by the contending forces 
of the greatest moment. After several days of reconnais.sance, 
feints and preparations, Scott decided that this stronghold between 
him and the capital must be taken. 

On September 12, 1847, an all-day bombardment of the build¬ 
ings, surrounding forts and redoubts convinced him of the neces¬ 
sity of an assault. During the following night both the American 
and Mexican batteries and positions were strengthened and Scott’s 
plans for an attack in front and reverse were crystallized. Major 
General J. A. Quitman’s troops were directed to advance to the 
rear of the palace by way of the Tacubaya road, whereas Major 
General G. J. Pillow’s division.was given the task of .striking the 
front by way of El Molino del Rey and the cypress grove. From 
early dawn on September 13 until eight o’clock—about two hours 
and a half—the American guns hurled solid shot, grape, canister 
and shells at the barriers of stone and mortar. At the end of that 
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lim(‘ the infantry went forward to the assault, the main blow 
heiri;,' delivered by rejtular troofjs uf)on the Mexican {Wiints of 
vanta>?e in the cypress grove. Lieutenant “Stonewall” Jackson, 
later of (_’ivil War fame, handled on his own initiative a section 
of Magruder’s field battery in such a manner as to cut off the 
northern retreat of the Mexican lugilives. The major portion of 
Scott’s forces went forward dogfiedly under severe fire. Otticers 
on both sides became casualties to a disproportionate degree. 
When the United States’ troops finally reached the ditch they 
found (here no ladders with which to scale the parapets. Although 
Brigadier Oeiieral 1 ’. U. Smith gallantly led a turning movement 
toward the rear of the pahue, he was met by such a galling fire 
that his losses, including the wounded Lieutenant James Long- 
street, were suffuienl to stop him. 

The susiH-n.se and cLirlailnu-nt of enthusiasm among Scott’s 
troops as they crouc hc-d behind any available cover, w-hile waiting 
for the implements that wcmld enable them to go ov'cr the top 
of (he barrier, lent serious a[)prehensions as to the success of the 
American eflorl. When, after some twenty minutes, (he ladders 
arrivecl, (he previous restivenes.s reacted upon the men in the 
form of ardour to firoceed. 'I'hey swarmed over the ])araix‘ts with 
fiui h imfietus (hat in a very few niinules of .sharp hand to hand 
fighting Chapultepec; was in their hands. Since its caplure was but 
a means to an end, and the exploitation of the success involved 
the sci/ure of the City of Mexico itsc-lf, it was neees.sary to move 
onward immediately. (Juitman set out over the Belcn causeway 
toward the capittil. After overwhelming a field redan in his front 
he camc' upon decided oiiposilion at the gate which was protected 
by a formidable citadc-l beyond. From its embrasures belched a 
withering lire. (Juitman's ammunition having bc*cn exhausted and 
all his staff cdlicers having boc^n killc.-d or wounded, his position 
was not fortunate. 

To check Mexican reinforcements, Scott sent Brigadier Gen¬ 
eral Worth's btigade, together with some smaller units, along the 
\ ercinii a c au,^eway. Finding his advance likewise blocked by heavy 
tire. Worth sent Colonel John Garland’s force through the fields 
(0 oudlank the San (.'osme gate which lay about a mile north of 
Quitman’s troops. By crawling through mud, forcing fheir way 
through houses and using such cover as was available, in .small 
bodies they reached the rear of the position. During this pro- 
ceduri', Lieutenant U. S. Grant had a mountain howitzer dragged 
through the mud and mounted viixin the roof of a buildmg. About 
six o’cloc:k in the evcMiing Worth forced an entrance into the city 
proper, and shortly activities cea.sed for the night. Though the 
capital was not yet under American control, General Santa Anna 
chose to retire with hi.s forces to (ruaclalupe Hidalgo. Next morn¬ 
ing when Scott was ready to renew hostilities, the City of Mexico 
wa.s unexpectedly surrendered. 

BiHMocRAf’irv.—Justin H. Smith. The JVar with Mexico, Vol. I. 

; George B. MeClellan, The Mexienn War Diary (loi?) ; C. M. 
Wilcox, History of the Mexican War (jHt;’); W. A. Ganoc, The IJis- 
tor\ aj the Tnitrd Stales Army (1024) ; Original Correspondence and 
Reports in Old Files Section, Adjutant General’s Office, Washington, 
D C. (W.A. G.) 

CHAR, the name given to fi.shes of the genus Salvclinus, which 
differs from Snimo (.salmon and trout) in having the vomerine 
teeth ])reseut only on the head of the bone, which i.s raised and 
has a boat-shaped depre.s.sion lichind it. Salvclbms alpintis of the 
Arctic ocean is a inarine fish that enters rivers to breed and may 
form freshwater colonies, especially in lakes. It is represented by 
many i.solatecl colonies in lakes that it entered in glacial times, 
far to the .south of it.s pre.sent range in the sea, in Scandinavia and 
(he .‘\Ips. in Scotland, Ireland and the Lake District of England, 
and in North America. Many of these lacustrine forms differ con¬ 
siderably from the northern migratory char, and have been 
described as distinct species; they are more or less similar to 
trout, but have smaller scales and are generally beautifully col¬ 
oured—bluish or olive above, often with bright orange spots on 
the sides; the belly varies from pink to scarlet, the coloration 
being most intense in the breeding males. The migratory fish are 
silvery, with the spots inconspicuous. Salvelinus jontimlis, the 
brook trout of eastern North America, is mainly a river fish, dis¬ 
tinguished by the blackish mottling of the back and the dorsal and j 


caudal fins; sea-run individuals fthe Canadian “salmon trout’’) 
arc plain silvery. Cristivomer tiamaycush, the Great Lake trout of 
North America, is a grayish fish with dark markings on the dorsal 
and caudal fins; it is distinguished from other char by the widely 
forked caudal fin; it reaches a weight of 100 pounds. 

(C. T. R.) 

CHARABANC, a large form of wagonette-like vehicle for 
pa.sscngers, but with benched scats arranged in rows, looking for¬ 
ward, commonly used for large parties, whether as public con¬ 
veyances or for excursions. The word is French for benched 
carriage; in the English motor trade the term “motor coach” is 
preferred. 

CHARACTER. To ask what character is, reveals the con¬ 
fusion of ordinary thought about it. Instincts, habits, impulses, 
desires, emotions, sentiments all belong to it. But whal relation 
do (hey bear to one another? What is the part of character that 
has to be controlled and what is it.s controlling part? Whence 
come tho.se things that are called “principles” of conduct, and 
“ideals,” and the multitude of “qualities of character”—courage, 
stc.ndfastness, sincerity, tolerance, generosity, patience and hon¬ 
esty and their opposites? We do not know. The first general 
problem of the psychology of character is therefore to transform 
the chaos of the ordinary conception of it into one in which the 
parts of character are .seen to bear a clear and intelligible relation 
to the whole. 

There are certain common but useful antitheses “character 
and intelligence”; “character and circumstances”; “character and 
conduct.” Conduct is the expression of character; only actions 
that arc in .some degree under voluntary control arc included in 
conduct. Reflex actions are not included in conduct; instinctive 
actions are. Character is the flriving force; intelligence guides it 
(0 its destination; together they sum up the human mind and 
are inseparable in it. 

Stages of Character.—These may be classed under three 
heads, which roughly corresjwnd to three levels of mental develop¬ 
ment: (i) the in.stinclive; (2) the emotional; (3) the level of 
sentiment; and again roughly these three are represented in (1) 
the life of the animal; (2) the life of the child; and (3) the life 
of the adult human being. The first is the most perfect in organi¬ 
zation; but also the most rigid, in which intelligence has least 
formative influence. The second is the most helpless and marks 
the transition from a lower to a higher form of organization, for 
which the guidance of the adult mind i.s indispensable. The third 
is the most plastic and comprehensive; but its organization is 
never completed. In it reflection, reason and self-control have 
their full opportunities; yet it is the region of folly and error, 
with which we can hardly charge the animals; of mistaken valua¬ 
tions followed by disillusions; of progress and decadence; of con¬ 
stancy and infidelity. It has never been understood. 

The Human Instincts.—Animal instincts are inherited dis¬ 
positions having specific patterns of behaviour for the attainment 
of their ends. An impulse felt in consciousness precedes their 
operation; attention accompanies it, and serves to adapt the 
pattern of behaviour to the actual situation. Human instincts 
have lost these patterns except in the case of simple instincts, as 
sucking, shrinking and clinging; in others the child must learn by 
experience to acquire new means to replace the old. The end for 
an animal is perceived—a hole or cover; the end for man may be 
conceived—a secret thought. In this sense, as instinctive impulses 
defined by their ends, we can enumerate the most important hu¬ 
man instincts. They arc flight and pursuit, concealment and 
display, domination and submission, attraction and repulsion, 
destruction and construction, crying for protection and giving 
protection, curiosity and search, and the food and sex instincts. 
The ends are only proximate ones, assumed to have been selected 
first for their biological utility; but in man they are also in¬ 
dispensable to the ends which he invents—wealth, power, fame, 
well-being, happiness, perfection. 

The instincts sometimes act independently of emotion, finding 
in their own impulses when unchecked the force to attain their 
ends; but (i) when their impulses are obstructed they tend to 
arouse anger or fear; (2) when they attain their ends, joy or 
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satisfaction; (3) when they fail completely, sorrow or despair. 
The emotions never act independently of instincts, and tend to 
organize in their systems ail that subserve their ends. Hence we 
hnd concealment not only in fear, but in the anger of revenge; 
in shame; in envy; in sorrow; in the joy of childrens games. 
This seems to be the relation between instincts and emotions. 

Difference Between Instinct and Emotion. —An instinct 
advancing to its end unchecked does not need to arouse emotion. 
In itself it is unlike emotion; it is most like habit. Both instinct 
and habit are orderly and stable, showing so little variability in 
action that we forecast the course of it. Emotion unrestrained is 
unstable and disorderly; its actions often surprise us. We follow 
our strong habits often without recognizing them; they are calm 
and unobtrusive; we cannot help recognizing our strong emotions. 
Hence it is, when emotion and instinct are conjoined, the .second 
as it comes into operation tends to calm the first. It is the mo¬ 
ments before action, we remark, that are so tense. For the force 
which emotion brings is for the needs of a certain situation. It 
should not therefore persist for long, and if it does, it tends to 
become pathological, as we see in the case of our morbid fears. 

Besides these differences between instincts and emotions there 
arc those based on the nature of their systems. Emotion is po¬ 
tentially more complex. Concealment is only one of many in¬ 
stincts organized in fear which may choo.se this instinct or any 
other better adapted to the actual situation; flight, shrinking or 
clutching, or shrieks for protection. From the time of Bain it has 
been recognized that strong emotion is accompanied by a dif¬ 
fused nervous disturbance; and this may render emotion more 
adaptable to a changing .situation; whereas when an instinct is 
unchecked, and following out the normal course of its behaviour, 
the nervous discharge tends (0 be restricted to those channels 
which sustain this behaviour. Here the intervention of emotion 
would be not only superfluous but harmful. 

The value of emotion lies in these two points of difference from 
in.stinct: (i) the force which it brings to deal with a given situa¬ 
tion, and (2) its potentially more complex and adaptable system. 
It is indispensable to the sentiments, and without it there could 
neither be love nor hate. All great changes of character arc 
initiated by emotion. 

The Stage of the Sentiments. —That which has to exercise 
control must have a wider outlook than that which is to be con¬ 
trolled; but unless it moves us its warnings are ineffectual. It 
must move us by some other influence than emotion. .Self-control 
comes from a higher system than emotion, and one that by its 
comprehensiveness more adequately represents the self. Love 
and hate, the chief sentiments, have this comprehensiveness. They 
are that governing part of character to which we have referred; 
and all the part which has to be governed is beneath them, under 
their authority. Love obtains its great organizing desires di¬ 
rected to its unchanging ends of union, happiness and well¬ 
being of the loved object, reciprocity of love, and the desire to 
be happy in the love of the object. But in hate these ends are 
reversed: not preservation and union, but destruction and separa¬ 
tion; not happiness and well-being, but misery and the worst 
possible state of the object, and yet withal, the desire to be happy 
in the separation, mi.sery and destruction of the object. 

In these great desiros love and hate find the principles of their 
self-control—not in their emotions. 

Repression. —Repression is an extreme form of the self-control 
of sentiments. For if some of their emotions have to be regulated 
as being either too strong or too weak, others which are judged 
to l.>e harmful in view of their ends have to be repressed. Such 
repression of things within the mind correspond.s mo.st nearly to 
“destruction" of things without us. We would destroy some 
things in our character if we could; but we can only repress them, 
which means to exclude them from consciousness, and prevent 
as far as possible their return to it. 

Conscience. —There is another sentiment distinct from both 
love and hate, which, like them, often undergoes repressions. 
The uniqueness of conscience makes it difficult to interpret, for 
there is a particular conscience belonging to all love of which its 
ideals are a part. This is partial to the loved object. It is the 


repository of that part of the moral beliefs of the community 
in which the individual has been instructed anil which he has 
adopted through authority and suggestion. It is therefore apt 
to differ from one person to another. But when it is a living force 
of character, it grows with a man’s experience of life, and through 
the illusions and disappointments of love, 'rhe.so impress certain 
ideals and dutie.s upon his mind differently from hearsay, how 
ever often repeated. They become the most vital part of his 
conscience, being there freed from the partiality to which love 
at first confined them. And a.s the ideal.s of love are much the 
same in its different varieties, the most general and important 
duties come to be impressed, sooner or later, on most men. 

'rhus is shown in merest outline how the f)arts of diameter are 
related to one another and the whole—how the instincts, habits, 
emotions and desires function in the sentiments of man, and there 
repre.sent the unity of his character. Vet how incomiiletely they 
rejircsent it. The potentials of his character transiend for better 
and wor.se everything that he has drawn from them to build up 
his actual loves and hates, and remain a perpetual enigma to him. 
The word is also applied to symbols of notation; letters of the 
alphabet, and, more particularly to ideographs; in such phrases 
as “the characters of the Chinese language number nearly 50,000." 
By extension of the philosophical meaning a “character" has 
almost become synonymous with “reputation." Still further 
development of this idea is found in the descri(.>tion of a person 
as “a character” (“an odd or eccentric person"). 

BiBi.iocRAiMiY.- A. Bain, The Study of Characlrr (iROi); A. F. 
Shand, Foundations of Character (1014); A. A. Robaek, Jhc l\sy- 
c.hology of Character (1927) ; Theophrastus’ Characters, contains the 
oldest extant sketches of types of character. (A. F. S.) 

CHARADE, a kind of riddle, [irobably invented in France 
during the i8th century, in which a word of two or more .syllables 
is divined by gue.ssing and combining into one word (the answer) 
the different .syllables, each of which is described, as an inde¬ 
pendent word, by the giver of the charade, tdiarades may be 
either in prose or verse. Of poetic, charade.s those by W. Mack- 
worth Praed are widl known and excellent examples, while the 
following is a good .siiecimen in prose. “My first is company; my 
second shuns company; my third collects company; and my 
whole, amuses company." The solution is Co-nun-dnim. The 
most popular form of this amu.sement is the acted charade, in 
which the meaning of the different syllables is acted out on the 
stage, the audience being left to guess each syllable and thus, 
combining the meaning’of all the syllables, the whole word. A 
brilliant description of the acted charade is given in Thackeray's 
Vanity Fair. 

CHARADRIIDAE: Ycc Lapwing; Pu)vi:r; Turnstone. 
CH AR ADRUFORMES, an order of birds, also called 
Limicolae, most members of which are shore haunting waders. 
The young are active and down-clad at hatching. Sec Ornithol¬ 
ogy, Curlew, Phalarope, Plover, Sheathhill, Snipe, Wood¬ 
cock. 

CHARCOAL. Charcoal is the residue obtained when car¬ 
bonaceous materials, of either animal or vegetable origin, arc 
partially burned or heated so that the tarry and volatile matter 
is removed: in most cases the residues'may he roughly described 
as impure carbon (9.V.). The same process of “carbonization” or 
“destructive distillation” is applied to coal in (he manufacture of 
ordinary illuminating ga.s, but the residue obtained in this case 
is termed “coke." 

It is customary to speak of “animal charcoal," “sugar char¬ 
coal” and “wood charcoal,” (he origin of the material being indi¬ 
cated in this way. The first of these jiroducts is obtained by 
strongly heating blood or bones, and accordingly may be either 
“blood charcoal" or “bone charcoal.” i^iince bones consist very 
largely of phosphate of lime and other inorganic constituents 
which are not driven off on heating, bone charcoal contains rela¬ 
tively little carbon—only about 10-12% deposited in a finely 
divided state over the surface of the inorganic material. 

Of the various charcoals, that obtained from sugar mo.st nearly 
approaches pure carbon, and on this account is of considerable 
scientific interest, although of minor significance from the indus- 
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trial standpoint. When carefully prepared from pure sugar, it is 
practically free from inorganic constituents, and, accordingly on 
burning, leave.s behind a negligible proportion of ash. 

Wood Charcoal. —Wood charcoal i.s a material the production 
of which has been practi.sed for centuries in regioms where timber 
is abundant. The old procedure consi.sted in building the cut wood 
into heaps or slacks with a vent in the middle, and then setting 
it alight. 'J’he heat developed by the combustion of part of the 
wood served to carbonize the remainder, the extent of the com¬ 
bustion being limited by controlling the acce.ss of air and by covxt- 
ing the stack with moist turf or soil. In modern methods, on the 
other hand, the w’ood is healed in retorts, and this procedure makes 
possible the recovery of certain valuable by-{)roducts, such as wood 
tar, acetone, wood spirit and acetic acid. 

The prop<jrti(jn of charcoal obtainable from wood is roughly 
about one-(}Ljarler of the weight of the wood, varying naturally 
w'ilh the method of carbonization emi)loyed. The relative reduc¬ 
tion in volume, however, is not so great, for w'ood charcoal is an 
extremely jiorous material, and its l)ulk is aiiproximalely two- 
thirds of the hulk of the wood from which it has been prepared. 

The composition and properties of the [)ro(luct depend on the 
temperature of carbonization. The higher the temperature and 
the longer the duration of (arbonization, the greater is the pro[)or- 
lion of carbon in the charcoal obtained, and by protracted treat¬ 
ment at a reel heat the proimrlion of hydrogen may be reduced 
to a ( omparalivc-ly small hgurc. A charcoal, for example, obtained 
by heating birch wood for six hours at 750° C was lound to con¬ 
tain only o 57^' of hydrogen. The amount of ash left on the com¬ 
plete combustion of wood charcoal varies with the wood employed 
and with the conditions of its carbonization, but is generally not 
more than I’-.V/c-. 

Charcoal was originally produced mainly for u.se as fuel. 
Since during carbonization the bulk of the tarry and volatile mat¬ 
ter is driven off, charcoal is a clean fuel, and the heat given out 
in the combustion of a fixed weight—the .so-called calorific value 
—is twice as great for charcoal as for the original w'oocl. While 
charcoal prej)ared at a high temperature i.s difficult to ignite, the 
l)roduct obtained by carbonization at, say, 300" C, retaining a 
consicleraljle proportion of volatile iiillammablc matter, it ignites 
readily. 

In earlier days large quantities of wood charcoal wert prepared 
for the recluclion of iron from its ores, an oi)eralion in which 
coke is now mainly employed. So great wms the demand for char¬ 
coal where iron ores wore found that serious inroads were made 
on the limber in these districts. This was the case, for example, 
in the counl)’ of Sussex, where at one lime the smelting of iron 
was extensively pracli.secl. 

Another j)urpose for which wood charcoal has been required in 
large c|uantilies is the manufacture of gunpow'cler. The constitu¬ 
ents of this material are nitre, sulphur and charcoal, and the last- 
mentionecl ingredient is obtained by the carbonization, at a fairly 
low tern pc-rat me, of certain light woods, such as alder and willow. 

Wood charcoal or charred W'oocl ditfers from ordinary wood in 
exceptional re.sislance to decay—a characteristic which was known 
to the ancients. Some time ago a ciuantity of oak stakes were 
found in the bed of the river Thames at the .spot where, according 
to Tacitus, the Britons fixed a vast number of such stakes in order 
to oppose the jia.ssage of a Roman army. The.se stakes, which 
were found to be charred suiH'rficially, had retained their form, 
and were sound at the heart. In this connection it is further note¬ 
worthy that the wooden jiiles on which many Venetian houses 
stand have all been charred in order to secure their preservation. 

An extremely interesting proju-rty of charcoal is its power of 
adsorbing gases and of removing colouring matters from solution. 
It has long bec-n knoAvn that charcoal will take up many times its 
owm volume of a gas—in the case of ammonia 100-200, and at a 
low temperature its adsorptive capacity is very strikingly in¬ 
creased. De-war found, for example, that the amount of nitrogen 
taken up by a certain charcoal was ten times as great at —185'’ C 
as at 0° C. This fact has been utilized in the production of high 
vacua. Freshly prepared charcoal, w-hen cx|K)scd to air, gradually 
takes up water vapour and increases notably in weight—a further 


illustration of the adsorptive properties of this material. 

Equally remarkable is the ability of charcoal to remove colour¬ 
ing matters from solutions, a property discovered more than 
100 years ago and applied first in the treatment of beet-sugar 
juice. Coloured solutions, such as red wine or indigo, when 
treated with animal charcoal and then filtered, yield colourless 
liquids. 

Activated Charcoal. —In recent years there have been notable 
developments in the applications of wood charcoal, dating back 
mainly to the World War of 1914-18. On the introduction of gas 
warfare in 1915 it became an urgent necessity to provide every 
soldier with some form of protection, and before long charcoal 
was generally adopted as an adsorbent for this purpose. Animal 
charcoal was first employed, since this material, according to a 
commonly accepted view, was more efficient than wood charcoal 
for absorbing gases. On grounds of economy, however, it was 
desired to use the latter material if possible, and inve.stigations 
soon showed that when ordinary wood charcoal is kept for some 
time at a red heat with limited access of air, its power of absorb¬ 
ing ga.ses i.s increased in a quite remarkable degree. It is said to be 
“a( tix'alcd.” 

It is worth while giving a few’ details in order to emphasize 
this marked effect of the “heat treatment” of wood charcoal. 
The efficiency of a particular birch-W'ood charcoal was tested by 
exjxising a sample to a “dose” of poison gas. The material proved 
to be comparatively inefficient, retaining only 80% of the poison 
gas. The charcoal was then heated for S hours at 925" C with 
limited access of air, and a specimen of the product was tested 
in exactly the same way, showing a very different result, for the 
charcoal now adsorbed completely jour consecutive doses, and 
retained even the half of a fifth dose. 

The respirators supplied to the troops of all countries in the 
later stages of the war contained activated charcoal. Similar or 
even greater improvement in absorptive power can be achieved 
Ijy healing wood charcoal in carbon dioxide or superheated steam, 
while imiiregnation with certain chemicals, such as zinc chloride, 
su)i)huric aiid or phosphoric acid, followed by exposure for some 
lime to a high temperature, also yields an “active” product. This 
increa.se in absorptive capacity has been the subject of much 
investigation, and it appears that heat tri-atnient such as that 
descrilK-d augments the available surface of the charcoal. Activa¬ 
tion is accompanied by a decrease of the bulk density, that is, 
a given weight of charcoal occupies more space after activation 
than it did before; its porosity is greater. It is probable also that 
the carbon molecules themselves undergo some modification on 
heating. 

Activated charcoals are also of great importance from the 
industrial standpoint, more e.spccially in connection with the 
adsorption of hydrocarbons such as gasoline, and the decolorizing 
of sugar juices. The well-known commercial materials, “Kponit” 
and “Noril,” may be quoted as examples of the.se products, and 
evidence of the industrial significance of active charcoals is 
furnished by the numbers of fresh patents taken out for their 
manufacture from all sorts of vegetable substances. {See Ad¬ 
sorption.) (J. C. r.) 

CHARCOT, JEAN MARTIN (1825-1893), French phy¬ 
sician, was born in Paris on Nov. 29, 1825. In 1853 he took his 
INI.D. at Paris, and three years later was appointed physician of 
the Central Hospital Bureau. In i860 he became professor of 
pathological anatomy in the medical faculty of Paris, and in 
1862 began his famous connection with the Salpetrierc where he 
created the greatest neurological clinic of modern times. As re¬ 
gards hysteria, which he defined as a psychosis superinduced by 
ideation, he threw the sexual theory into disrepute and studied 
the disea.se in relation to hypnotism. In muscular atrophy he 
differentiated between the ordinary wasting and the rarer amyo- 
■thropic lateral sclerosis (1874) ^ind described with Pierre Marie 
the progressive neural or peroneal type (i8S6). He differentiated 
the essential lesions of locomotor ataxia and described both the 
ga.stric Crisis and the joint affections (Charcot’s disease). He 
separated multiple sclerosis from paralysis agitans. In diseases 
of the brain, the most notable contributions were bis articles on 
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cerebral localization, the studies of aphasia and the discovery of 
the miliary aneurisms and their importance in cerebral haemor¬ 
rhage. He also published writings on senile diseases, liver and kid¬ 
ney diseases, gout, chronic pneumonia and tuberculosis. Charcot 
greatly promoted the study of medicine in art (see: Nouvclle 
Iconographie dc la Salpetrihe, 1888). He died on Aug. 16, 1S03. 

His best known works are Lemons sur les maladies du systhne 
nerveuxy 5 vols. (1872-93) and Lemons du mardi d la Salpctridrc, 
2 vols. (1889-90). 

See F. Garrison, 1 U$\. of Medicine, 3rd ed. (1021), and W. Osier 
memorial notice in Johns Hopkins Hospital Bulletin (1893). 

CHARD, JOHN ROUSE MERRIOTT (i847-i897>, 

British soldier, was born at Boxhill, near Plymouth, on Dec. 21, 
1847, and in 1868 entered the Royal Engineers. In 1S78 Lieut. 
Chard was ordered to South Africa to take part in the Zulu War, 
and was stationed at the small post of Rorke's Drift to protect the 
bridges across the Buffalo river and some sick men and stores. 
Here, with Lieut. Gonvillc Bromhead (1856-91) and So men of 
the 2nd 24th I’oot, he conducted the gallant defence of Rorke's 
Drift against 3,000 Zulus, which saved Natal from a Zulu invasion. 
The gallantry of Chard and Bromhead was rewarded with the 
V.C. and immediate promotion to the rank of captain and brevet- 
major. Chard was made colonel in 1S97. He died the same year 
at llatch-Bcauchamp, near Taunton, on Nov. i. 

CHARD, a market town and municipal borough in the 
Yeovil parliamentary division of Somersetshire, England, 12 mi. 
S.S.E. of Taunton. Pop. (1938) 4,306. Area, 1.6 sq. mi. It stands 
on high ground within 1 mi. of the Devonshire border with rail¬ 
way stations S.R. (Chard Town) and G.W.R. (Chard Joint Sta¬ 
tion). Chard {Cerdre, Cher dr c, Clierde.) was originally a trade 
centre near the Roman road to the west. There are two Roman 
villas in the parish. The bishop of Bath held Chard in 1086, and 
in 1234 his successor granted the first charter which made it a 
free borough. This charter was confirmed in 1253, 1280 and 
1285. Chard is said to have Ix'cn incorporated by Elizabeth, as 
the corporation seal dates from 1570. It was incorporated by 
grant of Charles 1 in 1642, and Charles II gave a charter in 
1683. A market on Mondays and fair on July 25 were granted in 
1253, and confirmed in 1642 and 1683, when two more fair days 
were added (Nov. 2 and May 3). The market day is now Thurs¬ 
day, fairs being held on the first Wednesday in May, August and 
November, for corn and cattle only, their mediaeval importance as 
centres of the cloth trade having departed. The cruciform parish 
church of St. Mary the Virgin is Perpendicular of the 15th cen¬ 
tury. A fine east window is preserved. The manufactures include 
lace and other textiles. 

CHARD or SWISS CHARD, a name given to the edible 
leaf-beet (Beta vulgaris var. ckla), a variety of the beet (q.v.) 
in which the leaves and leafstalks, instead of the roots, have 
become greatly developed. The plant is a biennial with some¬ 
what branched and thickened but not lle.shy roots, and large leaves 
borne on stalks sometimes 2 ft. long and i in. to 3 in. wide. It 
is grown for the tender leaves and leafstalks; the former are 
boiled and served like spinach, the latter, like asparagus. Swiss 
chard is popular as a home garden pot herb because of its ease 
of culture, productiveness and tolerance to moderately hot 
weather. It furnishes an abundance of greens after the weather 
becomes too warm for growing spinach and other early greens. 

CHARDIN, JEAN SIMEON (1699-1779'). French genre 
painter, the son of Jean Chardin, ma.ster carpenter, was born in 
Paris on Nov. 2, 1699. died Dec. 6, 1779. He became famous 
for his still-life pictures and domestic interiors, which are well 
represented at the Louvre, and for figure painting, as in his Lc 
B^nediciU (1740) and is one of the great French colourists. 

See A. Dayot, /. B. Simeon Chardin (1905); H. E. A. Furst, Chardin 
(1911); E. Pilon, Chardin (1911). 

CHARDIN, SIR JOHN (1643-1713), French traveller, was 
bom in Paris in 1643. In 1665 he set out for Persia and India. He 
returned in 1670 and published R 6 cit du Couronnement du roi 
de Perse Soliman IlL in 1671. In Aug. 1671 he left again for 
Persia, going by Smyrna, Constantinople, the Crimea, Caucasia, 
Mingrelia and Georgia, and reached Ispahan in June 1673. He 
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s[x?nt four years in Persia, visited India, and returned by the Cape 
of Good Hope in 1677. *^81 the persecution of Protestants 

drove him to London, and in 1683 he went to Holland as repre¬ 
sentative of the East India Company. In 168C he published the 
first part of The Travels of Sir John Chardin, etc. He died in 
1713 and wa.s buried in Westminster Abbey. 

Bibljograiuiy. —The comiilete account of Chardin’s travels appeared 
at Amsterdam in 1711, under the title of Journal du I’oyuKC du 
chevalier Chardin. The Persian portion is to be found in vol. ii. of 
Harris's Colleciion (1705), and extracts are. reprinted by Pinkerton in 
vol. ix. The best complete reprint is by Langles (iKn). 

CHARENTE, an inland department of south-western France, 
comprehending the ancient province of Angouniuis, and small por¬ 
tions of Saintonge, I’oitou, Marche, Limousin and Perigord. It 
is bounded north by the departments of Deux-Sevres and Vienne, 
east by those of Haute Vienne and Dordogne, south by l.)ordognc 
and Charente-lnfericurc, and west by Charentc-Inff-rieure. Area 
2,306 square miles. Pop. (1936) 309,279. The, Confolentais 
(know-n also as the Terras Froides) in the north-east is a region 
of granitic rocks w'hich may be considered as a western extensitm 
of the Plateau Central, Here some parts exceed 1,000 ft. in height 
and the whole provides good upland pasture for cattle. The re¬ 
mainder of the department, known as the Torres Chaudes, consists 
of Jurassic, Cretaceous and Tertiary deposits and provides rich 
arable land. Cereals and potatoes are the principal crops and 
che.stnuts, walnuts and cider-apples the chief fruits. The Terre 
Champagne is noted for its vines, much of the wine produced 
being distilled into brandy named after the town of Cognac. A 
large area drains to the river Charentc, the chief aflluenls of which, 
in this section, arc the Tardoire, the Touvre and the Ntb The 
Confolentais is watered by the Vienne, a tributary of the Loire, 
while the district of Barbezieu.x, noted for its poultry farming, 
belongs almost wholly to the basin of the Gironde. Charente has 
stone quarries, peat workings and beds of clay which supply 
brick and tileworks and earthenware manufactories. There is a 
large foundry of naval guns at Riielle. Flour mills and leather- 
works arc numerous. Angoubbrie is a i)ai)cr-making centre and 
manufactures gunpowder. Coal, salt and timber are prominent 
imports. Exports include paper, brandy, stone and agricultural 
products. The department is served chiefly by the Orleans 
and Ouest-Etat railways, and the Charente is navigable below 
Angouleme. Charente is divided into the three arrondis.semcnts of 
Angouleme, Cognac and Confolens (29 cantons, 425 communes). 
It belongs to the region of the XT I army corps, to the province 
of the archbishop of Bordeaux, and to the academia (educational 
division) of Poitiers. Its court of ai)peal is at Bordeaux. Angou- 
lemc (q.v.) is the capital, and Cognac , Confolens. Jarnac (qq.v.), 
and La Roehcfoucauld are other townci. The department abounds 
in churches of Romane.sque architecture, of which those of Bas- 
sac, St. Amant-de-Boixe (portions of which are Gothic), TMas.sac 
and Gensac-la-Pallue may be mentioned. There are remains of 
a Gothic abbey church at La Couronne, and Roman remains at 
St. Cybardeaux, Brossac and Chassenon (where are ruins of the 
Gallo-Roman town of Cassinomagus). 

CHARENTE-INFERIEURE, a maritime department of 
south-western France, conijirehending the old provinces of Sain¬ 
tonge and Aunis, and a small portion of Poitou, and including the 
islands of R6, Oleron, Aix and Madame. Area. 2,792 sq. miles. 
Pop. (1936) 419,021. It is bounded north by WncF-e, north-cast 
by Deux-S^vres, cast by Charente, south-east by Dordogne, south¬ 
west by Gironde and the estuary of the Gironde, and west by the 
Bay of Biscay. The department is low-lying and con.sists of 
Jurassic, Cretaceous, Tertiary and Quaternary deposits which run 
in a north-westerly direction. This trend c.in be traced also in 
many sections of the coast and in the islands of Oleron and Re. 
Post-PIeistoccnc submergence has resulted in the formation of 
many inlets and estuaries, particularly the Gironde, and there arc 
several good harbours, the chief of which arc La Rochelle and 
Rochefort. The latter has developed at the expense of Tonnay- 
Charentc which js too high up the river to cope with modern 
shipping. Oysters and mussels are bred in the neighbourhood of 
La Rochelle and Marennes and there are many fi.shing villages. 
Royan, on the north shore of the Gironde, is a much-frequented 
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watering-place. The chief crops arc wheat, oats, maize, barley 
and potatoes. Horse and cattle-raising i.s carried on and dairying 
is prosperous. A considerable quantity of wine, most of which is 
distilled into brandy, is produced. The department has a few peat- 
workings, and produces freestone, lime and cement; the salt- 
niar.shes of the coast are important. Ship-building, iron-founding, 
machine construction and the making of glass, pottery, bricks and 
earthenware are al.so (arried on. The railways traversing the depart¬ 
ment belong to the (Juest-£tat system, except one section of the 
I’aris-Bordeaux line belonging to the Orleans company. Internal 
communication is facilitated by the navigable reaches of the 
Charente, the .Sevre Niortaise, the liouLonne, the Seudre and the 
Gironde and by the canaJ.s of the coast. There are four arrondi.s- 
sements (40 cantons, 48.^ communes), cognominal with the towns 
of La Rochelle. Rochefort, Saintes and Jonzac. The department 
forms the diocese of La Rochelle, and is attached to the i8th 
military region, and in educational matters to the academic of 
Poitiers. Its court of appeal is at Poitiers. 

La Rochelle, St. Jean d’Ang«My, Rochefort and Saintes arc 
the principal towns. Surgeres and Aulnay possess fine Roman¬ 
esque churches. Pons has a chateau of the 15th and i6th centuries 
and a keeji of the 12th century. 

CHARENTON-LE-PONT, a town of northern France in 
the department of Seine, situated on the right bank of the Marne, 
at its confluence with the Seine. Pop. (iQ^C) 20.946. Lc Pont 
refers to the stone bridge of ten arches which crosses the Marne 
and unites the town with Alfortvillc, well known for its veterinary 
.school foundc'd in 176O. In the 16th and ijfh centuries Chnrcnton 
was the scene of the ecclesiastical councils of the Prote.stant Jiarty, 
which had its principal church in the town. At the neighbouring 
St. Maurice is the well known Hospice de Charenton. Charenlon 
has a port on the Canal de St. Maurice, beside the Marne, and 
carries on boatbuilding and the manufacture of tile.s and porce¬ 
lain. 

CHARES, of Liiidus in Rhodes, a sculptor pupil of Lysippus, 
who fashioned for the Rhodians a colos.sal bronze statue of the 
sun-god, the cost of which was defrayed by .selling the warlike 
engines left by Demetrius Puliorcetes after the siege in 303 n.c. 
fPliny, Nat. Hist, xxxiv. 41). The colossus was seventy cubits 
(lo.sfl.) in height. The notion that it bestrode the harbour is 
absurd. It was thrown down by an earthquake after 56 years. 

Srr E. A, Gardner, Handbook oj Greek Sculpture (19115), § 61. 

CHARES, of Mytilene, a Greek belonging to the suite of 
Alexander the Great, to whom he was appointed court-mar.shal. 
He WTote a history of Alexander in ten books, dealing mainly with 
the private life of the king. The fragments are chielly preserved 
in Athenaeus. 

See Scriptorrs Rerum Alexandri (pp. 114-20) in the Didot edition 
of Arrian. 

CHARES, Athenian general, i.s first heard of in 300 b.c. as 
assisting the Phliasians against Argos and Sicyon. In 301 he 
heliied the oligarchs at Corcyra to expel the democrats. In 357 
tie was appointed to the command in the Social War, together with 
Chabrias, after who.se death before Chios he was associated with 
Iphicrates and Timotheus (for the naval battle in the Hellespont, 
see TiMOTiiKir.s). Chares, having successfully thrown the blame 
for the defeat on his colleagues, was left sole commander, but 
receiving no siqiplies from Athens, joined the revolted satrap 
Artabazus. A complaint from the Persian king led to the conclu¬ 
sion of peace (355) between Athens and her revolted allies, and 
the recall of Chares. In 349, he was .sent to the assistance of 
Olynthus against Philip II of Macedon, but effected noth-, 
ing. In 340 he was appointed to the command of a force sent to 
aid Hyzanliurn against Philip, but the inhabitants, remembering 
his former plunderings and extortions, refused to receive him. In 
338 he was defeated by Philip at Amphissa, and was one of the 
commanders at the disastrous battle of Chaeroneia (q.v.). After 
the conquest of Thebes by Alexander (335), Chares is said to 
have been om; of the .'\thenian orators and generals whose sur¬ 
render was demanded. Two years later he was living at Sigeum, 
Arrian (Amibasi.^, i. 12). In 332 he entered the service of Darius. 
He is last heard of at Taenarum, and is supposed to have died at 


Sigeum. Chares was not lacking in personal courage, and was 
among the best Athenian generals of his time. At the best, how¬ 
ever, he was “hardly more than an ordinary leader of mercenaries*' 
(A. Holm). 

Sec Died. Sic. xv. 75, 95, xvi. 7, 21, 22, 85-88; Plutarch, Phocion, 
14; Theopompus, ap. Athenaeum, xii. p. 532; A. Holm, History of 
Greece (Eng. tran.s., 1896), vol. iii.; Cambridge Arudent History, vol. 
vi. (1927), chapters viii. and ix. (with useful bibliography). 

CHARGE, a load (Late Lat. carricare, to load in a carrus or 
wagon); cf. “cargo,” “charger,” a large dish. The word is used 
al.so for the powder and shot to load a firearm, the accumulation 
of electricity in a battery, the necessary quantity of dynamite or 
other explosive in blasting, and a device borne on an escutcheon in 
heraldry. “Charge” can mean a burden, and so a care or duty 
laid upon one, as in the instructions given by a judge to a jury, 
or by a bishop to the clergy of his diocese. In the sense of a 
liecuniary burden the word is applied to the price of goods, to 
an encumbrance on properly and the expense of running a busi¬ 
ness. Further uses of the word are of an attack by cavalry, or by 
a bull or elephant, or football player; “charger,” originally a horse 
ridden in a charge, now means a horse ridden by an officer, whether 
of infantry or cavalry. 

CHARGE D’AFFAIRES: see Ambassador; Diplomacy. 

CHARGER, a riding horse allotted to a military officer for 
war; any mechani.sm adapted for charging, as for placing explosiviJs 
in bore-holes for blasting, and that u.^ed in loading a magazine 
rille or a machine gun, etc.; a large shallow dish. 

CHARGING ORDER : sec I'ractkt. and rRoc'r.DURK. 

CHARIBERT (d. 567), king of the Franks, was the son of 
Clotaire I. On Clotairc's death in 561 his estates were divided be¬ 
tween his sons, Charibert receiving Paris as his capital, together 
with Rouen, Tours, Poitiers, Limoges, Bordeaux and 'I'oulouse. 
Besides his wife, Ingoberga, he had unions with Merofleda, a wool- 
carder’s daughter, and Theodogilda, (he daughter of a neatherd. 
He was one of the most dissolute of the Merovingian kings. 

(C. Pf.) 

CHARIDEMUS, of Oreus in Euboea, Greek mercenary 
leader. About 3O7 b.c. he fought under the Athenian general 
Ijihicrates against Amphipolis, but later joined Cotys, king of 
Thrace, against Athens. Soon afterwards he fell into the hands 
of the Athenians ami accepted the offer of Timotheus to re-enter 
their service. Having been dismis.sed by Timotheus (362) he 
joined the revolted satraps Memnon and Mentor in Asia; after 
more service under the Athenians, he again joined Cotys, on 
whose murder (360) he was appointed guardian to his youthful 
son Cersobleptcs. In 357, on the arrival of Chares with con- 
.siderable forces, the Chersonese was restored to Athens. The 
supporters of Charidemus repre.senled this as due to his efforts, 
and, in spite of the opposition of Demosthenes, he was honoured 
with a golden crown and it was resolved that his person should 
be inviolable. In 351 he commanded the Athenian forces in the 
Chersonese against Philip II. of Macedon, and in 349 he super¬ 
seded Chares as commander in the Olynthian War. He achieved 
little success, but made himself detested and was in turn replaced 
by Chares. After Chaeroneia the war party would have entrusted 
Charidemus^ with the command against Philip, but the peace 
party secured the appointment of Phocion. He was one of those 
whose surrender was demanded by Alexander after the destruc¬ 
tion of Thebes, but escaped with banishment. He fled to Darius 
III., who received him with distinction. But, having expressed 
his dissatisfaction with the preparations made by the king just 
before the battle of Issus (333), he was put to death. 

Sec Diod. Sic. xvii. 30; Plutarch, Phocion, 16, 17; Arrian, Anabasis, 

10; Quintus Curtius iii. 2; Demosthenes, Contra Aristocratem; 
A. Schafer, Dcmostheries und seine Zeit (1885). 

CHARING CROSS, the locality about the west end of the 
Strand and the north end of Whitehall, on the south-east side of 
Trafalgar square, London. It falls within the bounds of the city of 
Westminster. Here Edward I. erected the last of the scries of 

•According to some authorities, this is a second Charidemus, the fir.st 
disappearing from history after being superseded by Chares in the 
Olynthian War. 
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crosses to the memory of his queen Eleanor (d. 1290). It stood 
near the present entrance to Charing Cross station, the terminus 
of the S.R. A fine modern cross has been erected within a few 
feet of the exact site. A ^xipular derivation of the name con¬ 
nected it with Edward’s “dear queen” (chdre reine), but a village 
of Cherringe or Charing existed here some time before her death. 




FROM THI -JOURNAL OF MILLINIC RTUDICt” 

Types of chariots used by three nations of antiquity 

1. Light Qra«k chariot equipped with four-tpoked wheels (from a vase) 

2 . Roman chariot of the type driven In triumphal processions (from a medal 
of the Emperor Trajan) 

3. Irish chariot used In battle. Closed In the back and open in front, this 
model is the reverse of those employed by the Greeks, Romans and Assyrians 



The true origin of the name is not known; it is connected by 
some with that of a Saxon family, Cerring. 

CHARIOT. In antiquity, a car used in battle, for the chase, 
in public processions and in games. The Greek chariot had two 



DCS ANTIOUITCS- 

A GREEK CHARIOT (REPRODUCED 
FROM THE MELOS VASE) 
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wheels and was made to be drawn by two horses; if a third, or more 
commonly, two reserve hor.ses were added, they were attached on 
each side of the main pair by a single trace fastened to the front 
of the chariot, as may be seen on two prize vases in the British 
Mu.seum from the Panathenaic games at Athens. On the monu¬ 
ments there is no other sign of traces, from the want of which 
wheeling round must have been difficult. Immediately on the axle 
(dtWF', axis), without springs of 
any kind, rested the basket or 
body ( 5 l<ppos) of the chariot, 
which consisted of a Hour to 
stand on, and a semicircular 
guard round the front about half 
the height of the driver. It was 
entirely open at the back, so that 
the combatant might readily leap 
to (he ground and uj) again as 
was necessary. There was no seal, 
and generally only room for the 
combatant and his charioteer to 
stand in. The pole (^upios, temo) w-as probably attached to the 
middle of the axle, though it appears to spring from the front of 
the basket; at the end of the pole was the yoke (i'vySi'^ ju^um), 
which consi.sted of two small saddles fitting the necks of the horses, 
and fastened by broad bands round the chest. Besides this the 
harness of each horse consisted of a bridle and a pair of reins, 
mostly the same as in use now, made of leather and ornamented 
with studs of ivory or metal. The reins were passed through rings 
attached to the collar bands or yoke, and were long enough to be 
tied round the waist of the charioteer in case of his having to 
defend him.sclf. The wheels and body of the chariot were usually 
of wood, strengthened in places with bronze or iron; the wheels 
had four to eight spokes and tires of bronze or iron. This 
description applies generally to the chariots of all the nations of 
antiquity. 

Chariot Mountings. —The chariots of the Egyptians and As- 
.syrians, with whom the bow was the principal arm of attack, were 
richly mounted with quivers full of arrows, while those of the 
Greeks, whose characteristic weapon was the sjicar, were plain 
except as regards mere decoration. Among the Persians, again, 
and more remarkably among the ancient Britons, there was 
a class of chariot having the wheels mounted with sharp, sickle- 
shajicd blades, which cut to pieces whatever came in their way. 
Thi.s was probably an invention of the Persians; Cyrus the younger 
employed these chariots in large numbers. Among the Greeks 
and Romans, on the other hand, the chariot had passed out of 
use in war before historical times, and was retained only for 
races in the public games, or for 
processions, without undergoing 
any alteration apparently, its 
form continuing to correspond 
with the description of Homer, 
though it was lighter in build, 
having to carry only the chario¬ 
teer. Oil'two Panathenaic jirize 
vases in the British Museum arc 
figures of racing bi^ac, in which, 
contrary to the description given 
above, the driver is seated with 
his feet resting on a hoard hang¬ 
ing down in front close to the legs of his horses. The biga itself 
consists of a seat resting on the axle, with a rail at each side to 
protect the driver from the wheels. The chariot was unsuited to 
the uneven soil of Greece and Italy, and it is not improbable that 
these nations had brought it with them as part of their original 
habits from their former seats in the East. The Jews used “iron” 
chariots apparently strengthened by metal. 

The chief authorities are J. C. Ginzrot, Die Wanen und Fahrwerke 
der Grieche und Rbmer (1817) ; C. F. Grashof, t)her das Fuhrwerk bet 
Homer und Hesiod (1846) ; W. Leaf in Journal of Hellcmr Studies, 
V.; E. Buchholz, Die homerischen Realien (1871-85) ; W. Helnm, Das 
homerische Epos aus den Denkmalern erlautert (1884), and the article 
“Currus" in Daremberg and Saglio, Dktionnaire dcs Anliquith. 
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24.8 CHARISIUS—CHARITY 


CHARISIUS, FLAVIUS SOSIPATER, Latin gramma¬ 
rian, flourished ai)out the middle of the 4th century a.d. lie was 
probably an African by birth, summoned to Constantinople to 
take the place ot h^uanthius, a learned commentator on Terence, 
The Ars Grammatica of Charisius, part of which is still extant, is 
Valuable as containing excerjjts from the earlier writers on gram¬ 
mar, who are in rn.iny cases mentioned by name—(^). Remmius 
Palaemon, C. Julius Roinanus, Cominianus. 

The best edition is by H. Keil, (irummulid Latini, i. (1R57); sec 
also article by (i. Cblz in Pauly-Wissowa’s Rralencyklopddir, iii. 2 
(i.Sfjo); i'<“uffi-l-.S(abe, /fi\l of Roman Lilernturr (Enc. trans.) 

§ 410, t. 2; Frbtxle, in Jnhr. f. 1 ‘lulol , iS suppl., 567 -672 (1892) 
New e«lition l)v Harwick in i'eLil)ner series (1925). 

CHARITON, of Aphrodisias, in ('aria, the author of a Greek 
romane e entitled The Loves of Chnereas anti Cnllirrhoe, probably 
flourished in the 4lh century A.n. The action of the story, which 
is to a certain extent historical, takes place during the time of the 
I’el<4)onne.sian War. 

Editions by J. 1’. D’Orville (i/Rt). G. A. Hirsrhig (1856^, and 
R. Herdier (iRso): tliere is an (anonymous) English trans. (1764); 
,\rc also Iv Rohde, f)cr f^rirrhio he Roman (igoo). 

CHARITON, a cit y of southern Iowa, U S.A., on the Chari¬ 
ton river, 53 mi. S.E. of Des Moines; the county seat of Lucas 
county. It is on federal higliway V). and is served by the Burling¬ 
ton and Rock Island railways. The [xipulation by 1940 federal 
(ensus was 5,754. Coal is mined in the vicinity, and the city has 
creameries, and broom and w'agon factoritts. It was .settled about 
1R50. 

CHARITY. h'ew words have suffered greater changes either 
in meaning or in aitplication than the word “Charity.” It repre¬ 
sents both a per.sonal and a social endeavour to ameliorate the 
conditions whi( h prevail in society. Th(‘ endeacour should be 
ft)umled on an intidligenl (‘.xatnina!ion of the factors that go to 
inak(' Li[) our social and industrial life and should be guided by 
a (Irfwilc f)urpose. Most people ha\e .some sort of theory as 
to what is just am] right in our relations with our fellowmen, 
but it is often so xague and undefined (hat its application is in¬ 
effective if not positively harmful. Most of the words used in 
Greek, Roman or Hebrew literature to signify good will are 
primarily words e,\pressive of the affections, of the relations exist¬ 
ing betwt'en parents ami children or between husband and wife, 
such as ayaTTT; (/mor, nniicitid. Caritas or charity on the other 
hand had a somewhat different meaning and referred rather to 
the relation of the individii.il to those outside his family; in the 
first insfanct* niriios signified a high pricty thus dearne.ss. It was 
not dissimilar in meaning to the word yapis which al.so had a 
commercial sense but signified as well gratitude, grace, kindiu'ss. 
In English ecclesiastical doiuments it was spelt charitas. In the 
authorized version of the New 'rc’stament d-yaTtrj is translated 
charity, and it was used by St. Paul as a translation of the 
Hebrew w'ord hvsGl, which in (he same version of (he Gld Testa¬ 
ment is translated “mercy”; e g., “I desired mercy and not sacri¬ 
fice.” /Mm.sgiving, scdiujudh, is translated by the word eXerjiJioavPTj 
in the Septuagint and in the Authorized Version by the word 
“righteousness”; it rejiresents the deed which is done or the gift 
which is made under a sen.se of religious obligation. 

In the early Christian period almsgiving has this meaning ap¬ 
plied to a wide range of actions and contracts. The word caritas, 
charity or love, gradually assumes a higher meaning and repre- 
rsents an ideal social relation; c.g., in such phrases as “love of 
man,” It has no nt'cessary relation to relief or airn.s. It may 
mean a consideration .shown for the welfare of others either 
individually or generally, although as a matter of fact charity 
has largely concerned itself with the help of the class usually 
called the poor, and with problems of distress. Relief need not. 
however. bi‘ an essential part of charity or charitable work; it 
is only one method by which those who have the means at their 
djsposal can come to the assistance of others. The history of 
charity is a history of many social and religious theories, influences 
and endeavours that have left their mark alike upon the popular 
and cultivated thought of the pre.sent day. Inconsistencies of 
charitable ettort may be accounted for by the evolution of society 
itself, by the growth of the educated social instinct. It is now 


1 generally recognized that in addition to such suffering and want 
as befalls the evil-doer as a result of his ill deeds, there is a 
vast amount of suffering due to general social causes for which 
the sufferer is not responsible. Formerly it was the custom to 
say that the individual should alleviate this distress; to-day the 
feeling is general that society has a large amount of responsibility 
and is bound not only to alleviate it, but to remove its cau.se. 
Charity and in hs broadest sense—philanthroi)y—is thus becoming 
an accepted part of social politics. 

It will be readily understood that a history of charity would 
be a history of all the social and religious forces which have left 
their mark upon past generations in many countries. The growdh 
of the habit of charity really represents a gradually educated 
social instinct. Every investigation into the conditions of social 
life has neces.sitatcd some sort of change in our view of charity, 
and legi.slation, as expres.sed in practical administration, has .so 
removed the recipients of such charily from the sphere of what 
was formerly understood by charitable action that no charity 
can now be considered without reference to public relief. Charity 
has to he regarded in its bearing on every form of social relation¬ 
ship; e.g., thrift and national .savings, parochial management, 
hospitals and medical relief, friendly visiting and almonership, 
distress resulting from unemployment, insurance against sickness 
and again.st unemployment, (he utilization of endowments and 
their adaptation to new needs and emergencies. To a large extent 
the (luestions of widows and orphans, of vagrants and wayfarers, 
of the sick and the aged (in mediaeval times entirely a matter 
for the charity of the individual or of the institution) are now 
bound u[) with State law and public administration. 

The Historical Growth of Charity.—The study of early 
communities is the study of the clcveloi)mcnt of the family. It 
is only slowly that the larger social life of (he tribe or clan has 
developed. In (he earlier stages of civilization men were drawn 
together by unconscious phy.sical causes which only \’ery slowly 
md gradually, after thousands of years, became conscious ethical 
motives. At first even the child hardly belonged to the family; 
it belonged to the tribe. But when the social value of the bond 
between mother and father and child came to be recognized, the 
.social value of the bond between members of the same dan 
)ecamc more obvious. As the parents’ resimnsibility for their 
hild increased, the interest of the State also developed, although 
even up to (he i8th century it was undefined and unc'crtain. 

The Greek Community.— If we take the Ody.ssey and Hesiod 
as repre.senting the literature of the early Greeks wc find the 
clan family and the phratry together constituting (he sclf-con- 
ained unit of society with fairly clear views as to the necessity 
of helv>ing (he poor, of offering hospitality, of dealing with the 
wayfarer or vagrant. Everyone outside the phratry was a 
itranger; the man who had no brotherhood and was subject to no 
law, who had no hearth and no family was always suspect. He 
was in a difficult position because, although he wandered from 
[)lace to place and received the alms of (he community, he was 
:i stranger, and in a country w'herc ho.spitality was unknown and 
strangers were feared, he was liable to be attacked. Generally 
speaking, however, (he wayfarer could find food and shelter and 
water for washing at the houses of the well-to-do, or he could 
iharc the hospitality of the peasants. The man who was a way- 
arer and beggar almost by profession was not unknown. Begging 
was a recognized means of gaining a livelihood. Penelope, not 
recognizing Ulysses, said (hat if his tale were true she would 
give him better clothes and then he might beg his bread through¬ 
out the country-.side. A system of almsgiving was recognized 
a duty. The laws of social life as stated by Hesiod about 
700 B.c. are comparatively simple. The groundwork of Hesiod’s 
charity is neighbourly help, but this help is limited in character 
in so far as the community is concerned. A beggar is expected 
o do some sort of work in return for his food and shelter. 

In the later Greek State, society consisted of citizens and 
slaves, the slaves enabling the citizens to have leisure for educa- 
ion, war and government. The slaves formed the larger part 
)f the population and were permanently dependent upon members 
of the civic class, so that the only poverty was that of the poor 



CHARITY 


citizens, who were cared for in the first instance by the clan 
family. There was a growing sense of responsibility in regard 
to orphans, and guardians were appointed to care for them. 
Public policy and charity both dictated the policy of relieving 
the poverty of citizens and preserving citizenhood. In Crete and 
Sparta the citizens were w'holly supported out of the public re¬ 
sources. In Attica the citizens were aided in various ways; r.g., 
by legal enactments for release from debts, by emigration, a free 
supply of corn, poor relief for the infirm, and relief for the 
children of those fallen in war, not to speak of voluntary public 
service and gifts from individuals. Aristotle criticises very 
severely the distribution of public money to the poorer citizens 
and suggests the direction in which reform must be sought. He 
thinks that the habit of distributing the surplus revenues to 
the poor instead of holding back a certain proportion for a 
time of greater need is a mistake. He regards it as pouring water 
through a sieve. The problem for him is how to contrive that 
poverty should become temporary and not permiinent, and his 
proposals are adequate public aid and voluntary charity. Public 
relief, he urges, should be given in larger amounts so as to help 
people to purchase small farms or start in business; the well- 
to-do should in the meantime subscribe to pay the poor for their 
attendance at the public as.semblies. Aristotle evidently tried to 
show that unle.ss the purpose of civil and social life was carefully 
considered and clearly realized by tho.se who desire to improve 
its conditions, no change for the belter could result from individual- 
or associated action. 

Charity in Roman Times.—The two words which most 
clearly define the Roman attitude towards what we call charity 
are liberalitas and hcneficium. Libcralitas, according to Cicero, 
lays stress on the mood, the attitude of the liber, the free-born 
man who is independent and superior giving help to someone 
who is dependent and inferior. Benefidum on the other hand 
indicates the deed and its purpo.se. Cicero lays down three con¬ 
ditions which should be observ'ed:—(i) Not to do harm to the 
person one would benefit; (2) not to exceed one’s means; (3) to 
have regard to merit. The character of the person whom we 
would benefit .should be considered and the deed or gift graded 
according to social relation.ship. In this connection there were 
three important factors in Roman life: the family, the plebs 
and slavery. The plebs who were the clients of the great patrician 
families W'ere gradually impoverished and slavery increased pari 
passu. The impoverishment of the plebs led to the annona civica 
or free supply of corn to the poorer citizens, to the sportula or 
organized food .supply for poor clients, and ultimately to the 
mainttmance of children of citizens by voluntary and imperial 
bounty. The task of relief became hoijeless under these condi¬ 
tions and the impoverished citizen degenerated into dependent, 
beggar, pauper and slave. The clan family in Rome was the 
dominant political factor. In its development it became un¬ 
social, and the stronger clan families crushed the weaker. They 
obtained possession of the ager publicus which belonged to the 
State and in early days was di.stributed to citizens without 
property. More and more this land was acquired by the rich 
families, and although many attempts were made to compel them 
to surrender it, they were mostly unsuccessful, and other measures 
had to be taken to enable the poorest citizens to live. The right 
to relief was dependent on the right of citizenship; it was hered¬ 
itary and passed from father to son. It was thus in the nature 
of a continuous endowed charity affecting not one family or 
group of families, but the whole population. 

The Lex Claudia, passed in 58 b.c., which gave corn gratui¬ 
tously to the plebs tirbam, naturally attracted to Rome many 
people who wished to live without wprking and found it difficult 
to live elsewhere. The same system was introduced into Con¬ 
stantinople, Alexandria and Antioch. Later on, it became an 
imperative necessity to restrict the civic bounty to as few persons 
as possible. Those who received it, received it as a statutory 
right and no labour was required in return. The system was 
bad because it compelled those who worked hard to maintain 
the idlers, and it led to an increase of slavery since the man 
who could not live upon his grant had no alternative but to become 


a slave. Thousands of citizens were unable to obtain land upon 
which they might have been able to gain a livelihood, and so 
were compelled to live in the towns, becoming gradually subjected 
to the conditions of a degrading i)auperism. The sportula, to 
which reference has already been made, represented the charily 
of the patron to his clients and of the head of the clan family 
to those who attended at his house. It became a charity suffi¬ 
ciently important for State regulation; Nero limited the amount 
that might be paid in money and Domitian restored the custom 
of giving food. 

Jewish and Christian Charity.—Throughout the 04 d Testa¬ 
ment we find frequent references to the necessity for acis of 
charity, although almost always the kindred are entitled to the 
first consideration. Within the clan and trilie there arc many 
poor oppressed by the rich. These rich arc denounced freciuently 
by the Prophets, and their denunciations form a valuable part 
of the national literature. In Job we find the family life developed 
side by side with the life of charity; the relief of the widow, 
the fatherless and the stranger are all enjoined, and this is the 
classification of dependents in the Christian Church. In the 
“Diclarhe” (a Jewish Christian writing of about a.d. QO-120) 
the great commandments are adapted from St. Matthew's gospel, 
fir.st “Thou shalt love Cod who made thee, ’ second “thy neigh¬ 
bour as thyself”; and “all things whatsoever thou wouldst not 
have done unto thee, neither do thou to another.” It is not 
necessary to dwell upon the sources of relief among the Jews 
but they were not systematized until at last permanent provision 
almost equal to a poor rate w'as made for the relief of the poor. 
In the early Christian Church this became free will offerings, 
first fruits and voluntary tithes brought to the bishop and used 
for the poor. The Jews in pre-Christian and Talmudic times 
supported the stranger or wayfarer by the distribution of food. 
The strangers were lodged in private hou.ses and there w'ere inns 
provided at which no money was taken. Subsequently special 
.societies were formed for the entertainment of the resident poor 
and of strangers. The.se conditions prevailed in the Christian 
('hurch also. The Xenodocheion was the first form of Christian 
ho.spital both for strangers and for members of the Christian 
churches, and there are precedents both Jewi.sh and Greek. In 
the Christian community the endowed charity comes into exist¬ 
ence in the 4th century, hut not among the Jews until the 13th 
century. Up to that time the charities of the synagogue were 
regarded as sufficient. St. Paul in his Epistle to the Corinthians 
represents the views of the early Christian Church on charily, 
and St. Francis at a much later date revives the same idea, 
though for hundreds of years afterwards little advance was made. 
In many respects there was retrogression in so far as the 
conceiition and purpose of charity is concerned. St. Paul considers 
charity in relation to a community of fellow-believers. He 
speaks as an outsider in relation to the State although he is 
technically a citizen, but social life and its needs are not upper¬ 
most in his thoughts because he is intent on creating a spiritual 
association. Paul wished to create a body of men and women linked 
together by love outside the normal life of the community. This 
was a new form of religious organization. According to the 
Christian maxim rightly understood “loving one’s neighbour as 
oneself” set the standard of charity. The nobler the self, the 
completer the charity, and the charity of the best men, men 
who love and understand their neighbours be.st, having regard 
to their chief good, is the best and most effective charity. In 
later Christian thought the whole idea degenerated. The aid 
of the poor was not considered as an end in itself, an act of 
brotherly love, but as a means by which the alrn.sgiver “makes 
God his debtor.” Charity has nothing whatever to do with 
rewards and punishments, and yet St. Chr\’sostom says “if there 
were no poor, the greater part of your sins would not be removed: 
they are the healers of your wounds.” Alms are thus the medicine 
of sin and this same thought is found in the penitential system. 
Almsgiving thus becomes detached from charily on the one 
side and social good on the other. It is considered that alms 
are paid to the credit of the giver and realized liy him in the 
next world, a false view which has been handed down through 



CHARITY 


250 


successive generations. The general idea of almsgiving for 
some hundreds of years has nothing whatever to do with social 
progress. It has no width of vision to understand the needs of 
those who are suffering from sicknes.s or distress and no moral 
energy to effect their permanent relief. Those who hold this view 
of charity believe that “the poor will never cease from out the 
land,” and indeed that it would be a bad thing if they did so 
cease because it would hinder their own spiritual progress. 

The sub-apostolic church was congregational, the centre of a 
system of voluntary and personal relief eonnected with the 
(ongregational meals, the ayhiraL and under the supervi.sion of 
a single olTner or bishop, flul of this was developed a sy.stem 
of n.dief controlled by a bishop a.ssi.sted by deacons or pre.sbyters, 
while the kyhiraL consisting of offering.s laid before the altar 
still remained. J inally these offering.s became a dole of food or 
poor people’s meal. The church fund during the .second jjcriod 
of Chri.stianity (c. a.d. 150-200) was a friendly fund supported 
by voluntary gifts u.scd to succour and bury the j>oc>r, to help 
destitute and orphan children, old household slaves and those 
who suffered for the faith. With the growth of the })arochial 
system pari.shcs were placed under the charge of priests and 
deacons. It was the duty of the deacons to care for the poor, 
widows, orphans, wards and old peojile of their several districts. 
They drew up lists of those who received regular relief, and in 
Rome, as this system developed, the sick and inftrm were super¬ 
intended by person.s ajipointed to inspect every street and a 
distribution was made in kind on the first day of every month. 
Before St. Gregory sat down to his meal a portion was separated 
and sent out to the hungry at his door. The Roman plchs had 
thus become the pauperes Chmti. At the same time there was 
a .system of relief independent of the churches, and the hospitium 
was now part of a common organi/aition of relief vcr>' much on 
the lines of [loor relief in the middle ages when the churches on 
the one hand and the public authorities on the other relieved the 
poor in times of .scarcity and distress. 

The Endowment of Charity.—The endowed charity grew up 
during the Byzantine period and officers appear like the almoner 
and the steward to superintend and distribute the alms and manage 
the property of (he institution. St. Basil at Caesarea founded (luite 
a colony of institutions, guest houses, poor houses, orjihanages and 
houses for infant children. Bequests to the cluirth wi're freijuent 
for such institutions and in course of time the clergy beiame the 
owners of large properties and the administrators of endowed 
charities which with modifications continued throughout the mid¬ 
dle ages and exists even to this day in variou.s forms of parochial 
relief. Monaaticism failed to solve (he problem of the relief of (he 
poor, although the institutions set up liy the monasteries became 
extremely powerful and in some cases wealthy. I'he monasteries 
were out of synqiathy with the charities of the parish, and as they 
were a class apart from other charitie.s, they w'ere separately 
administered. The belief in poverty as a fixed condition, only 
to be alleviated and never removed, w;is fundamental with 
mona.sticism. At the close of the period which ends with St. 
Gregory and the founding of the mediaeval church, economic and 
social conditions were adverse, and charity is reflected in the 
attempt.s to alleviate the suffering and the misery of those times. 
The public service was <orrupt, the rich evaded taxation, the 
poor were oppressed, well-to-do society seemed to be decaying. 
Hospitals increased, but medicine was unprogrossive. There were 
years of famine and of pestilence with which the authorities were 
unable to cope and there were constant wars. This will account 
for the large number of the poor who became a charge on the 
Church. The Church helped widows, orphans and the sick, it 
ransomed slaves, although it did not abolish slavery. The serf 
who was attached to the soil took the place of the slave, and 
almsgiving took the place of the annona civica and the sporiuia. 
Economic conditions were unfavourable to the independence 
and self-support of society as a whole, and this stale of things 
continued for some hundreds of years. 

We have referred to the two methods of relief which have 
usually liecn prominent, relief administered locally, chiefly to 
residents in their own homes, and relief administered in an 


j institution. At the time of Charlemagne (742-814) the system 
of relief was parochial, consisting principally of assistance in 
the home. After that time, except probably in England, the 
institutional method appears to have predominated and the 
monastery or hospital in one form or another gradually encroached 
on the parish. St. Francis differed from the teachers of his 
own period since he brought reality once more to bear upon 
the question of social duty. For him the poor were once again 
the pauperes Christi; to follow Christ was to live among the 
people the life of the poor man. The disciple was to work with 
his hands, to receive no money, to earn the actual necessaries 
of life, though what he could not earn he might beg. To work 
for food and lodging was a right so long as he was bringing a 
better life into the world, and anything in excess of his normal 
requirements must be giv^en to the poor. He would possess no 
property, no buildings or endowments, and in effect the move¬ 
ment w’.'is a lay movement, the force of which consisted in its 
simplicity and directness. It was inspired by a social endeavour 
and entirely transformed the idea of charity. 

Five Centuries of Charity in England.—If we turn to Eng¬ 
land in the 14th and 15th centuries we find the population almost 
stationary, the towns comparatively small and London almost 
the only one with a population of 40,000 or 50,000. There was 
much poverty even though the 15th century was supposed to be 
the golden age of the labourer. Side by side with the charitable 
relief .sy.stem of the pari.sh was the self-supporting system of the 
manor, the manor being an economic unit, the estate of a lord 
on which there were as.soi iated the lord with his desmesne, tenants 
free of service, and villeins and others who were tenants by 
service. But in addition to the pari.sh as the centre of reliet 
there were the monasteries and the hospitals. The almonry of tlic 
monastery was near the church of the monastery and the almoner 
distributed his doles to travellers, palmers, chaplains and mendi¬ 
cants. It was his duty to visit and relieve the old, infirm, lame 
and blind, who were confined to their beds, and the remnants of 
meals and the old clothes of the monks were given to the 
almoner for distribution. The monasteries often established 
hospitals which served also as schools both for the gentry and 
for the poor. The monasteries began seriously to decline in 
the 15th century and their resources were greatly crippled. They 
had no common controlling organization and were just miscel¬ 
laneous centres of relief. They stood outside the parish and 
rather hampered than helped its development. The hospitals 
were at lirst established for various purpose.s—for the poor, the 
infirm, the lame and blind, and for lepers out .side the towns. 
The hospital in its modern sense was only very slowly created, 
St. Bartholomew's being founded in 1123 for the entertainment 
of poor diseased persons until they got well and for the main¬ 
tenance until the age of seven of all children whose mothers 
died in the house. Amongst the mendicant orders the Franciscans 
attended the sick and poor in the slums of the towns with 
great devotion. 

The system of relief had thus become a system of charitable 
endowments in connection with churches, monasterie.s and hos¬ 
pitals. This mu.st be contrasted with the modern method of 
voluntary associations or rate-supported institutions. As the 
towns grew’ in size, guilds sprang up and charities were founded 
for members of the guilds. Rich men left their estates to their 
guilds to maintain decayed members in hospitals and almshouses, 
to educate their children, to give dowries to their daughters and 
to assist their widows. The boroughs also established charitie.s, 
gave outdoor reUef to the registered poor, and took over the 
duty of caring for the orphans; and thus towards the close of 
the middle ages the towns were gradually usurping what had 
formerly been the province of the Church. By the Statutes of 
Labourers, beginning in 1531, an endeavour was made to enforce 
a settled wage and restrain migration from the country to the 
town. An attempt was also made to suppress mendicity, the 
idea being to keep the people in some settled industry of the 
crafts or of agriculture or to force them back into such occupa¬ 
tion if they had left it. The beggar was punished as unsocial 
It i$ bis fault if be belongs to no one; he must be made some* 
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body's dependent and kept so, and if no one will keep him his 
mendicity must be organized. Out of the failure to organize 
mendicity springs the poor law, and for at least two centuries 
the idea of statutory wage control and statutory poor relief 
seems to have been firmly fixed in the English legislative mind. 
In Henry VIII.’s time the system of relief from endowed charities, 
supported chiefly by rents Irom landed property, began to dis¬ 
appear and since the monasteries and religious houses were 
dissolved, little was left but relief in the shape of alms given in 
an Isolated and unmethodical way. The property of the hospitals 
and the guilds W'as in many cases confiscated and a new organiza¬ 
tion of charitable relief had to be created. The poor could 
only be relieved as it seemed by a compulsory rate, and the 
administration of statutory relief naturally devolved on the 
central government. A poor law was enacted which still remains 
on the statute-book, although it has been modified by innumerable 
Local Government Board orders. The principle of poor law relief 
from a compulsory rate having been adopted, it w'as enacted 
(1572-73) that the aged and infirm should be cared for by the 
overseers of the poor, a new authority, and in lOoi the duplicate 
acts w^ere passed, viz., that for the relief of the poor (43 Eliz. 2) 
and that for the furtherance and protection of endowed charities. 
Thus the poor were given the condition of a legally recognized 
class endowed with a claim for relief. 

Poor Relief Act, 1662.—The Poor Relief Act of 1O62 brought 
in the law of settlement which made the English labourer a 
settled but landless serf, supported by a fixed wage and a State 
bounty. 'Fhe poor law was philanthropic in its origin, but 
philanthropy rapidly disappeared. Its object was to relieve the 
poor by home industries, to apprentice children, and to provide 
necessary relief for the poor unable to work. The economic 
fallacy of home industries founded on rate-supplied capital soon 
declared itself, and when workhouses were established in the 
iSth century, the same indu.strial fallacy recurred. The farmer 
jjaid the labourer as small a wage as possible and left it to the 
parish to provide whatever he might require in addition during 
his working life and his old age. The policy adopted by Queen 
Elizabeth for the relief of the poor included a scheme for the 
reorganization of voluntary charity as well as plans for the 
extension of rate-aided relief. Accordingly in the poor law it 
w'as arranged that the overseers (the new civic authority) and 
the church wardens (the old parochial or charitable authority) 
—should act in conjunction and should raise the necessary means 
by taxation of every inhabitant. What the church wardens were 
unable to obtain from endowments they and the overseers 
could secure by taxation. Towards the end of the 18th century, 
when the administration of poor relief fell into confusion, many 
charities were lost or were in danger of being lost and many 
were mismanaged. In 1786 and 1788 a committee of the House 
of Commons reported on the subject. In 1818, chiefly through 
the instrumentality of Lord Brougham, a commission of enquiry 
on educational charities was appointed, and in i8iq another 
commission was set up to investigate charities for the poor in 
England and W'^alcs. These inquiries were continued until 1838 
when a select committee of the House of Commons made a 
strong report urging the establishment of a permanent and 
independent board of inquiry to compel the production of ac¬ 
counts, to secure the safe custody of charity property and to 
adapt it to new uses. 

Charity Commissioners, 1853.—A commission followed in 
1849. and eventually in 1853 the first Charitable Tru.st Act was 
passed under which the charity commissioners of England and 
Wales were apix)intcd. Where charities have been remodelled 
under .schemes of the charity commissioners, there are now ap¬ 
pointed, besides trustees elected by corporations, ex officio trustees 
who represent some office or institution of importance in con¬ 
nection with charities. The charity commissioners have power 
where the objects for which a charity was founded are obsolete 
or the directions of the testator obscure to apply the income of 
the charity to other purposes as far as possible in accordance 
with the charitable intention of the founder. In the remodelling 
of charities for the general benefit of the poor some one or more 


of 13 objects are usually included, such as a medical charity, 
provident club, friendly society, assistance to nurses, etc. Homes 
for abandoned children were established during the 17th century 
both in France and in England, and grants from parliament sup¬ 
ported the movement. The Foundling Hospital was established 
in 1739. As a rule these foundling homes were badly managed 
and the infant death rate was enormous. General reforms were 
made, especially through the instrumentality of Jonas Hanway, 
to check infant mortality, and metropolitan parishes were re¬ 
quired to provide for their children outside of London. Peni¬ 
tentiaries were established in 1758 and lock hospitals and lying-in 
hospitals in 1740-52. In Queen Anne’s reign there was a new 
education movement, a charily school to teach poor children 
the alphabet and the principles of religion. This was followed 
by a Sunday school movement in 17 So. and about the same 
time (1788) by the school of industry to employ children and 
teach them to bt' industrious. In 1S44 the Ragged Schools Union 
was established and continued to do educational work until the 
Education Act of 1S70. Industrial and reformatory schools w'erc 
established to prevent crime and reform child criminals in 
1854-56. The orphanage movnnent continued to grow and, sup¬ 
ported by voluntary gifts, has greatly increased in size. After 
the Civil War the olcl hospital foundations of St. Bartholomew 
and St. Thomas became cndow’cd charities, partly supported 
by voluntary contributions, and in the case of Christ’s Hospital 
the voting system made its appearance. 

Towards the end of the i8th century the dispensary movement 
was developed, culminating in the provident dispensary which 
made it possible for patients by means of small contributions 
in time of health to provide for sickness without having to make 
large payments. Hospital funds have also been established for 
making grants to various hospitals both in London and else¬ 
where. The magnitude of this accumulating provision of chari¬ 
table relief in connection with churches and voluntary societies 
cannot well be estimated, but undoubtedly it has reached a 
huge total. Dr. Munsterberg once said “there is no country in 
the w'orld in which so large an amount is given in charity as in 
England and no country where less good is done with it.” 

It is extremely dilficult to estimate cither the income or the 
expenditure of charitable societies in Great Britain, but an 
estimate has been made in connection with metropolitan charities, 
although thc.se are often provintial as well and receive contribu¬ 
tions from all parts of the country and even from abroad. It 
is estimated that for the year 1024-25 the turnover of the institu¬ 
tions for which information is available was £14,965.307. The 
voluntary contributions amounted to £6,192,883. The receipts 
from interest on invested funds and rents of properly were 
£2.653,509. In addition a sum of £4,115,231 was due to p.aymcnts 
by or for beneficiaries, an amount which must vary considerably 
from time to time. Legacies represented £1,387,166. The remain¬ 
ing sum was due to trading and industrial operations and 
miscellaneous receipts. The expicnditure on these institutions 
vamounted to £11,538,717 upon maintenance, out of which £1.234,- 
739 was the charge for management or about lo*;;, upon the 
gro.ss expenditure. 

Charity Organization Society.—The feeling that many 
charitable efforts were wasted and did more harm than good led 
to the establishment in the early iglh century of anti-mendicity 
societies. In 1869 the movement for the organiViation of charity 
led to the formation of the Charity Organization Society, origi¬ 
nally the Society for Organizing Charitable Relief and Sufiprcssing 
Mendicity. The movement .spread to America and the Briti.sh 
Colonics, the first American Charitable Organization Society 
being formed in 1877. All these societies resolutely oiJjxised indis¬ 
criminate and casual alms-giving, and organized a relief .system 
based on careful personal inquiry. The charity organization move¬ 
ment, while it has never succeeded in winning the complete con¬ 
fidence of the working classes, has nevertheless made it clear 
to mo.st people that ill-con.sidered philanthropy may do much 
more hann than good and that personal interest and .sympathy 
may be the decisive factor in any attempt to help the individual 
or family in distress. Certainly the Charity Organization Society 



252 CHARITY 


has never thought it right to accept the poor as a permanent 
class, and whatever view may be taken of its methods, the idea 
underlying its efforts has always been to avoid the creation of 
a dependent class and to raise the poor above the conditions 
of serfdom. 

As a result of the continued interest taken in the administration 
of charity, the As.sociation for Befriending 'V’oung Servants was 
formed as well as workhou.se aid committees to prevent a re¬ 
lapse into pauperism on the part of those who as children or 
young women naeive relief from the poor law. For a time at J 
least a restricted out-door relief policy was adopted and such i 
a {)olicy would still be the aim of organized charity, but for j 
many reasons it has broken down, and it is impossible to assert 
that in times of .serious unemployment restricted out-door relief 
can be maintained 'I'he. well known Elberfeld .system iq.v.) 
on the Continent had a considerable intluence upon thought both 
in England and America. It was a system of municipal relief 
administered by unpaid almoners, each dealing with a few cases. ! 
and seems to have been attended with great success wherever j 
it has been carefully i)racti,sed. Its success, however, depends 
iiI)on the. services of a sutTicient number of unselfish almoners 
who have; tact and ability and a desire to scTVe the best interest 
not only of the iivlividual but of the community. 

The work of the Charity Organization Society followed the 
lines laid down by the late C. S. Loch. The methods are brietly 
as follow; the central committee is iom[K)sed of representatives 
of relief soc ieties, redigious agencies, endowed societies and repre¬ 
sentatives of local authorities, such as iwor law guardians; full 
inciuiry is made into each case and all the particulars are rc'gistcred 
so as to pre\'ent the jiossibilily of overlapping; when help is 
given it is obtained so far as po.ssiblc from relatives, employers 
and various charities. A system of training has been establi.shed 
for tho.se who are engaged in this work, and Charity Organization 
Society workers when trained often become poor law guardians, 
secretaries of charitable societies and district vi.sitors. 

I'he inveesligations of Charles Booth, Seebohm Rowmtrec and 
others, the intluence of men like (ainon Barnett and Arnold 
Toynliee, and the university settlements generally, have some- 
w'hat changed the method of charity, which has now assumed 
the form of a new devotion to the duties of citizenship. JVrhaps 
this was hardly possible until the scope of legislation had been 
more accurately determined and until statistics and investigation 
had made it clear how' far charity itself failed to remove the* 
causes of [joverty. But the view of those who contend that so 
far as possible helj) should only be given after careful inquiry 
by organized charity is still widely held. 

The C'harity Organization Society is perhaps justified in con¬ 
tending that the jKior law relief tends to increase. The average 
number of persons in re.ceijit of domiciliary relief returned as 
being ordin.crily enqiloyed, with their dependents, was for the* 
year icjjo-:7 i.jiy.oH;,, or 31,^ per 10,000 of the population 
and for ICJ.-5-26 478.454 or 123 per 10,000 of the population. 
This immense discrepancy was due of course to certain dominant 
features in 1020-27; viz., the increase of jiauperism re.sulting 
from a general stoppage in the coal mining industry and from 
the general strike. Roughly speaking, we may say that 1.000,000 
British i)(‘()[)le are as a rule in receipt of domiciliary relief other 
than medical relief, and of these nearly half W’ould be insured 
persons and Iheif dependents. The juior law’ is very much what 
the guardians chose to make it. It may become an influence 
definitely antagonistic to the proper development of family life, 
or even a method of pauperizing the working classes. 

C'ertain boards of guardians have been removed from their 
po-sition by the ministry of health, and in each case a commission 
of three guardians ha.s been appointed to take the place of the 
board, 'fhe lioards W’ere accused of making illegal payments and 
of reckless extravagance. It is not necessary in this article to 
enter into details with regard to these boards of guardians, but 
apart altogether from the controversial question of the abolition 
of the poor law’ and the distribution of the duties of the guardians 
amongst other local authorities, it i.s obvious that some adminis¬ 
trative changes are required. In large industrial districts in 


which there is a con.siderable amount of unemployment and 
poverty, there may be thousands of voters who are unwilling to 
vote for any guardians except such as promise to give them 
relief on the highest possible scale. This is an impossible state 
of affairs which will have to be remedied; otherwise no honourable 
person will come forward as a candidate for the board of 
guardians in places where they are Subject to extreme pressure 
on the part of electors who are themselves to benefit as a 
result of the election by securing relief out of the rates. Even 
where the elector is not unemployed or in distress at the time of 
the election he may have in view the possibility of requiring 
assi.stance in the immediate future, and if he allows unworthy 
motives to influence hi.s action he is in exactly the same position 
as the elector who requires immediate assistance and votes only 
for (hose candidates who are know’n to be generous with the 
rate-payers’ money. In such cases, relief out of ‘the rates be- 
(omes a public charity administered in a spirit which is demoraliz¬ 
ing both to the giver and to the receiver. Some solution must 
be found of this difficult problem, otherwise the Ministry of 
Health will be compelled to deal with other boards of guardians 
as they have dealt with certain local authorities in the past. 
It would of course be impossible to di.squalify the elector who 
has not received assistance but fears he may rcciuire it in the 
near future; but it seems just that Voles should be withheld 
from those electors who are personally interested in the return 
of certain guardians because they are known to give relief with 
a lavi.sh hand. The other alternative would be to apjioint com- 
mi.ssioners for the administration of relief who would serve 
much (he same purpose as (he commissioners appointed in certain 
.American cities where corruption has been rampant. It has 
been argued that as each elector contributes to the rates he has 
the right to vote for any person he thinks fit; but as a matter 
of fact the electors to whom reference has been made, do not 
contribute to the rates even in the shape of rent, for the rent 
itself is defrayed out of the rates. 

The attitude of the Charity Organization Society towards much 
social legislation is that while it aims at im[)roving social condi¬ 
tions, it weakens society itsidf. Charity, it is argued, has never 
' objected to prison reform, industrial schools, child protection, 
housing and food reform. It has been a friendly ally in many 
reforms that affect industry very closely; r.,e., in the introduc¬ 
tion of the Factory Acts, but it has never aimed at recasting 
I society itself on a new economic {ilan. The organizers of charity 
I object that British legislation is gradually creating a new in¬ 
dustrial society in which the wage is regulated and everyone 
subsidized. They argue that the State maintenance of school 
children, old age pensions, and State provision for the unemployed 
all lead to a final stage in which everyone will be supported by 
society or be dependent on it industrially. In their opinion this 
w’ould exclude motives for energy and endeavour and would 
also exclude the ethical element from life. Organized charity 
believes that such quasi-socialistic action will sooner or later 
mean a fatal want of initiative in the class helped. From a 
wider point of view’, it must be remembered that the mistakes 
made by the nation in the past have been largely due to ignorance. 
It is only recently that the possibility of more thorough remedies 
has been grasi)ed and that social responsibility has been recog¬ 
nized for evils which are avoidable. Statistics have shown not 
only the extent of social distress but the method of remedy in 
many cases, and social philosophy now teaches that poverty and 
disease are not always the result of misdemeanour on the part 
of the sufferer. There can be no doubt that a vast amount of 
suffering is due to general social causes; for such distress society 
is res|.)onsible and is bound to alleviate and remove it. 

State and Private Action.—It is difficult to say what are 
the limits of public and private work respectively in the sphere 
of relieving distress, but again and again the State has been 
compelled to take over tasks for which private philanthropy 
found itself unfitted. In a British white paper published in 
Nov. 1027, dealing w’ith public social services, a financial state¬ 
ment is given regarding the cost of such services as national 
insurance, old age pensions, unemployment, war pensions, educa- 
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tion, public health acts, housing of the working-classes, lunacy, 
inebriates, mental deficiency. It is there shown that for 1926, 
the latest available year for statistics, the cost of these services 
in England and Wales was out of local rates £74.087,149, and 
out of Parliamentary votes and grants £155,747,237. The amount 
contributed from other sources; i.e., revenue from endowments, 
voluntary^ contributions both of employers and employed, etc. 
was £83,230,745. This large sum of over £80,000,000 in England 
and Wales and over £10,000,000 in Scotland represents money 
contributed to objects which formerly would have been regarded 
as in the sphere of private charity. In this sum is included 
£0,226,433 contributed towards the cost of education in England 
and Wales, chielly from endowments, and £1,000,325 in Scotland 
from similar sources. 

There is perhaps another reason for the gradual encroachment 
of the State on the province of charity; w-hereas charity formerly 
confined it.sclf to efforts for alleviation, to-day prevention is 
regarded as primary. Indeed, the whole theory of government 
has changed, for we no longer aim at merely holding the scales 
between the different cla.s.ses of the community. The idea of 
government is to consider also how the value of life may be 
(aihanced. We remember with gratitude that charity stepped 
in to help the poor when the poor .seemed to have no other 
helper, but wc must remember at the .same time that such assist- 
»ance was often very inadequate. Whether we consider the lunatic 
asylums or the prisons or the many other fields of charitable 
labour that were at one lime in the hands of the philanthropists, 
we must admit that at last it became neces.sary for the State 
to step in and to do for the poor of all grades what charity 
had been unable to do for them. And always a deep debt of 
gratitude remains to the many great philanthropists of this 
transition period, such as Wilberforce, Howard, Owen, Allen and 
Mrs, Fry. 

The Charily Organization Society itself sees that the State 
is slowly encroaching upon the sphere of charity, but it is right 
in its assertion that in this transition stage organization is 
necessary and that as a condition precedent to all organization 
there must be in each town or township some local centre of 
a.ssociation for information and common help. This local centre 
is sometimes the Charity Organization Society itself, sometimes 
a guild of help, and in 40 or 50 towns a branch of the National 
Council of Social Service. The method is that of associated 
help combined with personal work, and is adopted, with innumer¬ 
able varieties, in America, Germany and elsewhere. In the United 
States relief is now often given out of a common pool called 
the Community Chest and every endeavour is made to prevent 
overlapping. 

Widows, Orphans and Old Age Pensions Act.—Recent 
legislation in Great Britain has .shown how help that was formerly 
given by a committee is now rendered by the State through the 
medium of the local authority; in Jan. 1928 the Widows, Orphans 
and Old Age Pensions Act came into operation by which a large 
class of individuals formerly assi.sted by private charity was 
absorbed in the scheme of social insurance. This comprises 
in.surance against old age as a supplement to the Old Age Pensions 
Act of 1S90, insurance against sickness, unemployment in.surance, 
help for widows and orphans under certain definite conditions, 
and other benefits. The original Old Age Pen.sions Act was non¬ 
contributory and was therefore opposed by the Charity Organiza¬ 
tion Society, but the subsequent Acts are rendered less dangerous 
in their view by the contributory principle. 

Finally, we may attribute much recent British legislation to 
a change w-hich has come over public opinion as a result of 
investigations into the causes and extent of poverty. Sociologists 
have shown us that, whatever may be our view of the remedies, 
the causes are not purely individual. Their studies have created 
a predisposition towards concerted social action. Charity was 
a pre-scientific attempt to do something which needed to be 
done, but which could only succeed in slightly ameliorating, and 
never in curing, the evil itself. The accumulated weight of social 
knowledge which has been acquired has changed our view of 
the function of charity. Statistical inquiry has discovered a much 
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more intricate social interdependence than has been suspected. 
This interdependence is progressive. The more complex our 
society, the more interdependent we arc. and the greater beconws 
the need for recognizing that society is something more than 
an aggregate of units. Statistics have helped enormoii.sly in the 
study of sociology because they bring together the facts calculated 
to illustrate the condition and pro.specls of .society. The sociology 
of to-day gives us a new reading of human nature and a deeper 
conception of our .social life. The State has intervened and has 
annexed a large part of what wa.s formerly the sjdiere of charity, 
as in the cases of elementary education and the health of the child. 

In Great Britain the State has also divided its responsibility 
for di.sease and sickness with the local authorities, friendly 
societies and api)roved societies. This is also noticeable in the 
ca.se of ho.spitals; .some arc controlled by the municipality while 
others are su[)porled by voluntary contributions. Sometimes the 
State co-opi-rates, as with the Prisoners Aid Society, and oc¬ 
casionally it attempts to co-ordinate and supervise, as with the 
inebriate homes, etc. Both the State and the local authority are 
active, but there is still plenty of room for voluntary service, 
not only in connection with education but in prisons and reforma¬ 
tories, infirmaries and ho.spitals. Witll regard to the latter, it 
is interesting to note that the income of King Edward's Hospital 
Fund for the year 1926 was £285,749 and that the total receipts 
of all the London voluntary ho.spitals in that year wa.s £3,887,000. 
The income of the Hospital Saturday (General) Fund amounted 
in 1926 to £79.192. There are still a few- cases in which charitable 
societies carry out work which would seem to be the resi)onsibilily 
of the State; c.g., the Society for the Prevention of Cruelty to 
Children, w'hich has a royal charter and obtains from the public 
by subscriptions the necc.ssary funds for maintaining its work. 

All charitable work has now to take account of these new factor;-, 
and this fresh view of social responsibility. It u.sed to be assumed 
that our social and industrial system was satisfactory on the 
whole, and tliat it was the individual who was .solely to blame. 
But men fail in life from all kinds of mi.sfortunes over which 
they have no control, and in all such ca.ses of injustice and hard- 
.ship the most important thing is to aim at a change of circum¬ 
stances. Everyone admits that the standard of life has been 
raised from century to century, and that the working classes arc 
infinitely better off than in the middle ages, but who would 
contend that this is due to the administration of charity? The. 
improvement is due to economic causes and the growth of an 
educated public opinion. What rc-mains to be done is something 
more than the effort of organized charity, valuable as it is in 
the relief of distress. Constructive philanthropy must unite with 
all the fortes that make for social betterment, including the work 
of local authorities and of parliament. The philanthropist will 
always bear in mind that a considerable proportion of the people 
have inherited conditions which, although an improvement upon 
the environment of their'forefathers, arc nevertheless a severe 
handicap to social advancement. A world wide def)re.ssion begin¬ 
ning in 1929 strained the resources of private charity. In many 
countries, particularly the United States and England, the stale¬ 
st epped in to assume much of the burden. (Sec also Poor Law; 
Charity Commissioners for England and Wales; Casual 
Ward; Old Age Pensions; IJnemjm.oyment Insurance; Eluer- 
FELD Poor Relief System.) 

CHARITY COMMISSIONERS FOR ENGLAND 
AND WALES. Between 1818 and 1850 investigations were 
made into the condition of British charities by a Parliamentary 
Commission of Enquiry (1818-37), by a Committee of the House 
of Commons (1835), and a Royal Commission a[)poinlecl in 1849. 
The reports made by these recommended the apimintmcnt of a 
permanent board to which should be entrusted wide powers to im¬ 
prove the administration of all charities, to .safeguard their funds 
and secure their proper investment, and to give ready and effectu¬ 
al expression of the doctrine of cy pres, as administered by C.ourts 
of Equity, by framing schemes for adapting the administration of 
charities to the altered circum.stances, whether of the charity 
property, of the locality, or of society generally. 

By the Charitable Trusts acts, 1853-1925, the Charily Com- 
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mission was set up to carry out lijcsc important duties. In addi¬ 
tion to (heir powers under the Charitable Trusts acts, the Charily 
Commis.sioners cxerci.se jurisdicticjn in relation to charities under 
numerous acts of Parliament, including the Local Government 
act. the Mortmain and Charitable Uses acts, 1888-92, the 

Cornmcins ac t, iKgc^, the War Charitie.s act, 1916, the Blind Per¬ 
sons act, 19JO. and the Charity Fuel Allotments act, 1939. The 
jurisdiction of the Commi.ssioners (subject to certain exemptions) 
exlend.s to ail endowed Charities in England and Wale.s, other than 
Fiducational Charitie.s. 

The exemptions from the jurisdiction of the Commissioners 
are universities, cathedrals, regi.stered placc.s of worship, Queen 
Anne's Bounty, the British Museum, friendly societies and sav- 
ing.s banks, religious or charitable institutions maintained by 
voluntary contributions, and mixed charities (re., charities partly 
voluntary and f)artly endowed) so far as regards the income which 
is derived from voluntary contributions. 

The Charitable Trusts acts make provision for safeguarding 
charitable endowments by the constitution of:— 

(a) The Olheial Trustee of Charity I.ancls. A Corporation Sole 
for taking and holding Charity Lands which may be vested in 
him by any ('ourt of competent jurisdiction or by an order of 
the Charity ('ommi.ssioners. 

(h) 'I’he Official Trustees of Charitable Funds, incorporated for 
holding stocks, shares, securities and monies. 

These arc bare trustees only, and have no powc'r to interfere in 
the administration of the lancls or securities vested in them, or in 
the management of any charity. 

The greater part of charity land is now vested in the Official 
Trustee of Charity Lands, whilst the total sum of stock.s and 
investments held by the Ofllkial Trustees of Charitable Funds 
was on December 31, 1938, X92,6oo,ooo and is increasing annually. 

CHARIVARI, .1 French term of uncertain origin, but prob¬ 
ably onomatopoeic, for a mock serenade, “rough music,” made by 
beating on kettles, fire-irons, tea-trays or tin pans. 'The charivari 
was anciently in F'rance a regular wedding custom, all bridal 
couple.s being thus serenaded. Later it w-as rc.served for ill- 
assorted and unfK)i)u!ar marriages, and as a mockery for all who 
were unpopular. At the beginning of the lytli century, wedding 
charivaris were forliidden by the Council of Tours, liut the cus¬ 
tom .still lingers in rural districts. The French of Louisiana and 
Can.'iila introduced the charivari into America, where it became 
known under the corrupted name* of “shivaree.” 

CHARKHARI, an Indian state in the Bundelkhand agency 
of (a'Dlral India. Area, 78.': sq.nii.; jxip. (1941) 123,594. It is 
surrounded on all sides by other states of Central India, except 
near Cliarkhari town, where it meets the United Provinces. It was 
founded by Bijai B.ihadur, a sanud being granted him in 1804 and 
another in 1811. The chief, whose title is maharaja, is a Rajput 
of the Burulela clan, descended from Chhatar Sal. the champion 
of the indeficndencc of Bundelkhand. in the 18th century. In 
1857 Raja Ratan Singh received a hereditary salute of ii guns, 
a kfiilat ami a perpetual ja^ir of it300 a year in recognition of 
his sirvices during the Mutiny. The town of Charkhari (locally 
Mdharnjna^ar) is 40 mi. W. of Banda; pop. 9.582. 

CHARLATAN, originally one who “patters ' to a crowd to 
sell his w'ares (Ital. cuirlafauo, from citirlare, to chatter), like a 
“cheap-jack” or “ciuack” doctor—“cjuack” being similarly derived 
from the noise made by a duck; so an impo.stor who pretends to 
have some siKuial skill or knowledge. 

CHARLEMAGNE LEGENDS. Innumerable legends soon 
gathered round the memory of the great emperor. He was repre- 
MMited as a warrior performing superhuman feats, as a ruler dis¬ 
pensing iK’rfect justice, and even as a martyr suffering for the 
faith. It was confidently believed towards the close of the loth cen¬ 
tury that he had made a pilgrimage to Jerusalem; and, as in thp 
case oi many other great rulers, it was reirorted that he was only 
sleeping to awake in the hour of his countr>'’s need. The legendary 
Charlemagne and his warriors were endowed with the great deeds 
ol earlier king.s and heroes of the Frankish kingdom, for the ro¬ 
mancers were not troubled by considerations of chronology. 
National traditions extending over centuries were grouped round 


Charlemagne, his father Pippin, and his son Louis. The history 
of Charles Martel especially was absorbed in the Charlemagne 
legend. But if Charles’s name was associated with the heroism of 
his predecessors he was credited with equal readiness with the 
weaknesses of his successors. In the histories of the wars with 
his vassals he is often little more than a tyrannical dotard, who 
is made to submit to gross insult. This picture of affairs is 
drawn from later times, and the sympathies of the poet are gen¬ 
erally with the rebels against the monarchy. 

Charlemagne’s wars in Italy, Spain and Saxony formed part of 
the common epic material, and there are references to his wars 
again.st the Slavs; but esi>ecially he remained in the popular mind 
as the great champion of Christianity against the creed of Moham¬ 
med. In 1164 Charle.s was canonized; yet this gave him no 
real claim to saintship, but his festival was observed in some places 
until comparatively recent times. Charlemagne was endowed with 
the good and bad qualities of the epic king, and as in the case of 
Agamemnon and Arthur, his exploits paled beside those of his 
chief warriors. These were not originally known as the peers 
famous in later Carolingian romance. The peers numbered I2 
most probably by analogy with the 12 Apostles. The lists of them 
are very various, but all include the names of Roland and Oliver. 
The chief heroes who fought Charlemagne’s battles were Roland; 
Ganelon, afterwards the traitor; Turpin, the fighting archbishop of 
Reims; Duke Naimes of Bavaria, the wise counsellor who is al¬ 
ways on the side of justice; Ogicr the Dane, the hero of a whole 
series of romances; and Guillaume of Toulouse, the defender of 
Narbonne. 

The defeat of Roncesvalles, which so deeply impressed the pop¬ 
ular mind, has not a corresponding importance in real history. But 
it chanced to find as its exponent a poet whose genius established 
in the Chanson dc Roland {see Roland, Legfnd of) a model for 
his successors, and definitely fixed the type of later heroic poems. 
The other early chansons to which reference is made in Roland 
arc Aspremont, Enfanccs O^ier, Giiiteclin, Bakin, relating to 
Charlemagne’s wars in Italy and Saxony. Basin or Carl ct Eld- 
f^ast (preserved in Dutch and Icelandic), the Pdlvrinage dc Charle¬ 
magne and Lc Couronnement Looys also belong to the heroic 
period. The purely fictitious and romantic tales added to the per- 
lonal history of Charlemagne and his warriors in the^ 13th century 
arc inferior in manner, and belong to (he decadence of romance. 
The old tales, very much distorted in the 15th century prose 
versions, were to undergo still further degradation in i8th century 
compilations. 

According to Bcrte aus grans pids, in the 13th century remanie- 
ment of the Brabantine trouvdrc Adenet le Roi, Charlemagne was 
he son of Pippin and of Berte, the daughter of Flore and Blanche- 
fleur, king and queen of Hungary. Mainet (12th century) and the 
kindred poems in German and Italian relate the enjances (youth¬ 
ful exploits) of Charlemagne. He delivered Rome from the besieg¬ 
ing Saracens, and relumed to F'rance in triumph. But his wife 
Llaliennc, daughter of Galafre, whom he had converted to the 
Chri.stian faith, died on her way to rejoin him. Charlemagne then 
made an expedition to Italy {Enjances Ogier in the Venetian 
harlemagne, and the first part of the Chevalerie Ogier dc Dan- 
ncmarche by Raimbert of Paris, 12th century) to raise the siege 
of Rome, which was besieged by the Saracen emir Corsuble. 
dspremont (12th century) describes a fictitious campaign against 
he Saracen King Agolant in Calabria, and is chiefly devoted to the 
enjances of Roland. The wars of Charlemagne with his vassals are 
described in Girart dc Roussillon, Renaut de Montauban, Huon de 
Bordeaux, and in the latter part of the Chevalerie Ogier, which 
belong properly to the cycle connected with Doon of Mayence. 

The legend 01 the pilgrimage of Charlemagne to the Holy 
Sepulchre probably originated in a desire to authenticate the relics 
in the abbey of Saint Denis, supposed to have been brought to Aix 
by Charlemagne, and is preserved in a 12th-century romance, Le 
'ilerinage de Charlemagne, The legend of the conquest of Ar¬ 
morica is preserved in Aiqttin (12th century). La destruction de 
Rome is a 13th-century version of the older chanson of the emir 
Balan, who collected an army in Spain and sailed to Rome. The 
defenders were overpowered and the city destroyed before the 
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advent of Charlemagne, who, however, avenged the disaster by a 
great battle in Spain. The romance of Fierabras (13th cenlury) 
was one of the most popular in the 15th century, and by later 
additions came to have pretensions to be a complete history of 
Charlemagne. Otincl (13th century) is also pure fiction. L'Entrcc 
en Espagne, preserved in a 14th-century Italian compilation, relates 
the beginning of the Spanish War, the siege of Pampeluna, and the 
legendary combat of Roland with Ferragus. Charlemagne’s march 
on Saragossa, and the capture of Huesca, Barcelona and Gironc, 
gave rise to La Prise de'^Pampehme (14th century, ba.sed on a lost 
chanson); and Gut de Bourgogne (12th century) tells how the 
children of the barons, after appointing Guy as king of France, set 
out to find and rescue their fathers, w'ho are represented as having 
been fighting in Spain for 27 years. The Chanson dc Roland re¬ 
lates the historic defeat of Roncesvalles on Aug. 15, 778, and 
forms the very crown of the whole Carolingian legend. The two 
13th-century romances. Guidon and Anseis dc Carthage, contain a 
purely fictitious account of the end of the war in Spain, and of the 
establishment of a Frankish kingdom under the rule of Anseis. 
Charlemagne was recalled from Spain by the news of the outbreak 
of the Saxons. The contest between Charlemagne and Widukind 
{Guitcclin) offered abundant epic material. Unfortunately the 
original Guiteclm is lost, but the legend is preserved in Lcs Suisnes 
{c. 1300) of Jehan Bodel, which is largely occupied by the loves 
of Baudouin and Sibillc, the wife of Guitedin. The adventures of 
Blanchcfleur, wife of Charlemagne, form a variation of the com¬ 
mon tale of the innocent wife falsely accu.sed, and are told in 
Macaire and in the extant fragments of La Reine Sibille (14th cen¬ 
tury). After the conquest of the Saracens and the Saxons, the 
defeat of the Northmen, and the suppression of the feudal revolts, 
the emperor abdicated in favour of his son Louis {Le Couronne- 
ment Looys, 12th century). Charles’s harangue to his son is in the 
best tradition of epic romance. The memory of Roncesvalles 
haunts him on his death-bed, and at the moment of death he has a 
vision of Roland. 

The mythic element is practically lacking in the French legends, 
but in (Jermany some part of the Odin myth was associated with 
Charles’s name. The constellation of the Great Bear, generally 
associated with Odin, is Karlswagen in German, and Charles’s 
Wain in English. There were mediaeval chroniclers who did not 
fear to assert that Charles rose from the dead to take part in the 
Crusade.s. In the ms. Annales S. Stephani Frisingenses (15th cen¬ 
tury), which formerly belonged to the abbey of Weihenstephan, 
and is now at Munich, the childhood of Charlemagne is practically 
the same as that of many mythic heroes. This work, generally 
known as the chronicle of Weihenstephan, gives among other leg¬ 
ends a curious history of the emperor’s jiassion for a dead woman, 
caused by a charm given to Charles by a serpent to whom he had 
rendered justice. The charm was finally dropped into a well at Aix, 
which thenceforward became Charles’s favourite residence. The 
story of Roland’s birth from the union of Charles with his sister 
Gilles, also found in German and Scandinavian versions, has 
abundant parallels in mythology, and was probably transferred 
from mythology to Charlemagne. 

The Latin chronicle, wrongly ascribed to Turpin (Tilpinus), 
bishop of Reims from 753 to 800, was in reality composed by a 
Frenchman between 1140 and 1150. Alberic Trium Fontium, a 
monk of the Cistercian monastery of Trois Fontanes in the diocese 
of Chalons, embodied much poetical fiction in his chronicle (c. 
1249). A large section of the Chrotiique rimee (c. 1243) of 
Philippe Mousket is devoted to Charlemagne’s exploits. At the be¬ 
ginning of the 14th century Girard of Amiens made a dull com¬ 
pilation known as Charlemagne from the chansons de gests, au¬ 
thentic history and the pseudo-Turpin. La Conqueste que fit k 
grand rot Charlemaigtie es Espaignes (pr. i486) is the same work 
as the prose compilation of Fierabras (pr. 1478), and Caxton’s 
Lyf oj Charles the Greie (1485). 

The Charlemagne legend was fully developed in Italy, where it 
was to have later a great poetic development at the hands of 
Boiardo, Ariosto and Tasso. There are two important Italian com¬ 
pilations, ms. XIII. of the library of St. Mark, Venice (c. 1200), 
and the Reali di Prancia (c. 1400) of a Florentine writer, Andrea 


da Barborino (b. 1370), edited by G. Vandelli (Bologna, 1892). 
The six books of this work are rivalled in importance by the ten 
branches of the Norse Karlamagnus saga, written under the 
reign of Haakon V. This forms a consecutive legendary history of 
Charles, and is .apparently based on earlier versions of the French 
Charlem.igncpoems than those which we po.ssess. It thus furnishes 
a guide to the older forms of stories, and moreover preserves the 
substance of others which have not survived in their French form. 
A popular abridgement, the Kaiser Karl Mag^nis Kronike (pr. 
Malmd, 1534), drawn up in Danish, seri es in some cases to com¬ 
plete the earlier work. The 2,000 lines of the German Kaiser- 
chronik on the history of Charlemagne belong to the first half of 
the 12th century, and were perhaps the work of Conrad, the poet 
of the Ruolantcs Lict. The German poet known as the Strieker 
used the same sources as the author of the chronicle of Weihen¬ 
stephan for his Karl (c. 1230). The earliest important Spanish 
version was the Chronica Ilispaniae (c. 1284) of Rodrigo de 
Toledo. 

The French and Norman-French chansons circulated .is freely 
I in England as in France, and it was therefore not until the period 
of decadence that Engli.sh versions were made. The E,nglish 
metrical romances of Charlemagne are;— Rowlandes Song (15th 
century); The Tail! of Rauf Coilycar {c. 1475, P*'- !>>' R Bt'k- 
preiiik, St. Andrews, 1472), apparently original; Sir Fenmbras 
{c. 1380) and the Sowdone of Babylone {c. 1400) from an early 
version of Fierabras; a fragmentary Roland and I'ervagu (I-'er- 
ragus); two versions of Ofucl (Otinel); and a Sega of Melayne 
(c. 1390), forming a prologue to Otinel unknown in French. 

For the historical Charlemagne see Charles Tin; Gkkm. 

Bibliocrai’IIY.—T he most important works on the Charlemagne 
cycle of romance are J. B6dier, Les legrndes 6piqui"i (4 vol., 1908-13) 
and La Chanson de Roland (1927), and tor the German legend, vul. 
iii. of H. F. M.'issmaim s ed. ol the Kaisvn hronik (Quedlininirg, 184Q- 
54). The English Charlemagne Romances were edited (extra series) 
for the Early Eng. Text Soc. by Sidney J. llerrlage, Emil ll.iusknecht, 
Octavia Ri(:hard.son and Sidney Lee (1879-81), the romance of Duke 
lluon of Bordeaux containing a general account of the cycle by Sidney 
Lee; the Karlatnagnussaga, by C. R. Unger (Chri.^ti.inia, iK()o), see 
also G. Paris in Bihl. dc I'Ecole drs Charles (1864-05), J'or individual 
chansons see L. Gautier, Les Epoph.s fran^aisrs (mvv ed. igu) eti.) 
and J. Beclier, op. cii to which the following should be added: A. 
Thoma.s, L'Entrie. d'Espagne (Soriele des Anciens Textes Frari(;ais, 
1913) ; L. Brandin, La Chanson d'.ispremont (1923-24), and Sir duel, 
ed. S. j. Herrtagc (E.E.TS., i88o). For the Carolingian roniancc.s 
relating to Roland, see Roland, Li.cu nd of; Les .S’u/sio s, ed. F Michel 
(1839) ; The Sege of Me.laine, introductory to Otinel, pnserved in Eng 
lisb only (ed. E.E.T.S., 1880); Simon dc Fouilte, analvsis in Hpop fr. 
(iii. pp. 346 .vf^.); Voyage de C. a Jerusalem, ed. E, Kosdiwit/ (Heil- 
bronn, 1H79). For the chronicle of the Pseudo-Turpin, see an edilnui 
by ('a.siets (Paris, 1881) fur tlie “Soc.icle de.s langiies romanis.” .iiv! 
J. Beflier in IJgrndes cpiques, t. iii. The Sjianish versions of t'aro 
lingian legends are studied by Mila y I'’onfanals, Dr la porsia kernno 
popular easlellana (Barcelona, 1874). (L. B.i 

CHARLEMONT, JAMES CAULFEILD, ist Eart of 
(1728-1790), Irish statesmun, son of the third viscount Charle- 
mont, was born in Dublin on Aug. 18, 1728, and succeeded his 
father as fourth viscount in 1734. Lord Charlemont is hi.stori- 
cally interesting for his political connection with Flood and Grat¬ 
tan, For various early services in Irekmd he was made an earl 
in 1763, but he disregarded court favours and cordially joined 
Grattan in 1780 in the assertion of Irish independence, being 
chosen commander-in-chief of the volunteer force. He was presi¬ 
dent of the volunteer convention in Dublin in November 1783, 
and was a strong opyionent of the proposals for the Union. Lord 
Charlemont was a cultivated man, with liberal and artistic tastes, 
and his house was a centre of literary society in Dublin. He died 
on Aug. 4, 1799. 

See F. Hardy, Memoirs of the political and private life of James 
Caulfeild, Earl of Charlemont (j 8 io; and ed., 1812) ; Original Letters, 
principally from Lord Charlemont, . . . Edmund Burke, . . , etc. 
(1820). 

CHARLEROI (Carolus Rex), a town in the pjrovince of 
Hainaul, Belgium. Pop. (1939) 28,183. It was founded in 1666 
on the site of a village called Charnoy, by the Spanish governor 
Roderigo, and named after his .sovereign Charles 11 . of Spain. 
Charleroi is the centre of the chief coalfield of Belgium, with ini- 
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portant mcLillurRical and glass industries. It is connected by canal | at Bruges on March 2, 1127, because, by throwing open granaries 
with Brussels, and from its position on the Sambre communicates there in a famine, he had broken the merchants’ monopoly. 


by water with France. It was ceded soon after its foundation to 
I-rant e by the treaty of Aix-la*C'hapelle. and V'auban fortified it. 
Inuring the Frem h occupation the t(jwu was considerably extended, 
and its fortilications strengthened to resist the attacks of William 
of (trange. In 1794 (.‘harler(;i again fell into the hands of the 
French, and it was di.smantled l)y them. In jHifi it was re-fortified 
under Wellington’s direction, but w'as finally dismantled in 1859. 
I’art.s of the old rampart.-, are left near the railway station. The 
battle of Charleroi (Aug. 22-23, 1914) was fought between Ger¬ 
man and French troops. In World War II, Charleroi was occupied 
by the Germans soon after the fall of Namur in May 1940. 

CHARLEROI, a borough of Washington county, Pennsyl¬ 
vania, U.S.A., on the Monongahela river, 20 mi. S. of Pittsburgh; 
serv((l by tlie Penns>l\'ania railmad. 'I'he {)opulation in 1920 was 
11,51b ( foreign-born wliilei, and was io,7H4 in 1940 by the 
iederal census. It is in the “I’ittsburgh" (oal-field, and has im¬ 
portant manufactures of iron, mine supplies and all types of 
glassware. There were 12 factories in Charleroi in 1937. Charleroi 
was founded in 1890. 

CHARLES, a mil'll ulinc* [irojicr name (Fr. Charles; Span. 
Carlos; Ital. Carlo; Ger. Karl), meaning originally “man.” It 
has been borne by many I'airopean sovereigns and primes. 

CHARLES ( 1525-157.}), cardinal of Lorraine, Eremh .slate.s- 
man, was tlu' second son of (.'laude of Lorraine, duke of Guise, 
and brother of Francis, duke of Guise. He w'as archbishop of 
Reims in 15,58 and tardiiial in i S-};. At first h<; was calhal the 
cardinal of Guise, hut in 1.550, on the death of his uncle John, 
cardinal of Lorraine, he in liis turn took the style of cardinal of 
iairraiiK'. A master uf inirigue, he was. like all the Gui.se.s, ambi- 
lioiis and devoid of scruples. With his brother, Duke Francis, 
the cardinal was all-powerful during the reigns of Henry IF and 
I rani is 11 ; in 1 55S and 1559 he was one of the negotiators of 
the treaty of ('aleau-C'ambresis; he persecuted tlie reformers 
jiililessly and helped to jirovoke the crisis of the wars of re¬ 
ligion. 'Fhe death of Francis 11, (iefirived him of power, but 
he reinaineil one of the princiiial leaders of the ('atholic party. 
In 1561, at the C'olliKiuy of Poissy, he was commi.s.^iuned to reply 
to Theodore Be/.a {q.v.). In 15(12 at the Council of Trent, he at 
first defended the riglits of the Gallican ('hurch against the pre¬ 
tensions of the pope; but after the a.ssassination of his brother 
lie a|)j)roa( lied the* court of Rome, and on his return to I'ranre he* 
endeavoured, in vain, to obtain the promulgation of the decrees 
of the council ( i5()4). In 1567, when the Protestants look up 
arms, he held for some lime; the first place in the king’s council, 
but Catherine de’ Medici soon grew weary of his arrogance and in 
1570 he had to leave the court, He endeavoured to regain favour 
by ru'gotiating at Rome the dispensation for the marriage of Henry 
of Navarre with Margaret of Valois (1572). He died on Dec. 26, 
1574, at the bc-ginning of the reign of Henry III. 

A large amount of correspondence is preserved in the Biblioth^que 
Nationale. See also J. J. Guillemin, I.r Cardinal dr Lorraine (1847); 
Ren(- lie Boiiille, Ilisloirr dr.s dues dr Cuisr (1840); II. Forneron, 
i.rs (Ildars el Irur t^poqur (1877) ; II. N. Williams, The Brood of False 
Lorraine (1918). 

CHARLES, ST., railed Tm: Goon (le Bon), or Tiif. 1 ).4NE 
(r. 1084-1127), count of Flanders, was the only son of St. Canute 
or Knut I\ king of Denmark, by Adela, daughter of Robert the 
Frisian, count of Flanders. t)n the assassination of Canute in 
io8(). his widow lied to Flanders, with her son. Charles was 
brought up by his mother and grandfather, Robert the Fri.sian, 
on W'hose dc'ath he did great service.s to his uncle, Robert II., and 
his cousin, Baldwin \’ll., counts of I'landers. Baldwdn died of 
a wound in 1119, and. having no issue, left his countship by w’ill 
to Charles the Dane. Charles had to fight for his heritage, but 
he soon won, and secured his position by his clemency. He de¬ 
voted himself to the welfare of his subjects, and exerted himself 
in the cause of Christianity, both by his bounty and by his ex¬ 
ample. He well deserved the surname of Lc Bon. He refused the 
crown of Jerusalem on the death of Baldwin, and in 1125 nomina¬ 
tion as a candidate for the imperial crown in succession to Henry 
V. He W'as murdered while praying in the churc h of St. Donatian 


See J. Pcrneel, Ilistoire du Rtgne de Charles le Bon, pricide d’un 
rhume de Thistoire de Flandres (Brussels, 1830), and Charles le Bon, 
Comte de Flandre (Lille, 1853). 

CHARLES THE GREAT (Ch.'vrlemagne), king of the 
Franks and emperor, born April 2, 742 or 743, w’as the eldest son 
of Pepin III. by Berta (Bertrada), daughter of Charibert of 
Laon. At that date the Franks were governed by Pepin and his 
brother Carloman, who ruled as mayors*of (he palace under a 
fainc-ant Merovingian king. By the abdication of Carloman, in 
747, Pepin became sole ruler, as his father Charles Martel had 
been. In 751 IVpin dcpo.sed the last Merovingian (Chilcleric III.) 
and him.sclf assumed the Frankish crown, with the approbation 
of Pope Zacharias. In 754 Pope Stephen II. visited Pepin at 
Paris and anointed him as king, together with his tw'o sons, 
Charles and Carloman. Between these Iw’o the kingdom was 
ec|ually divided by Pepin on his death-bed (768), Charles receiv¬ 
ing Austra.sia, Neustria and western Aquitaine. This arrangement 
WMS displeasing to hi.s junior, who perhaps claimed the whole in¬ 
heritance on the ground that he was born after their father’s 
coronation (751). In 769 Charles suppressed an Aquitanian ris¬ 
ing, led by the aged Duke Hunokl, and received the sul)mission of 
Lui>us, duke of (iascony, although Carloman declined to give any 
assistaiic'e. In 770 Charles married the daughter of Desiderius. 
king of the Lombards, probal)ly to strengthen the inllucncc which 
Pepin HI. had acquired in Italian politics. But in 771 he repudi¬ 
ated the Lombard princess and married Hiiclegarde, a Suabian 
lady, who became the mother of his three legitimate sons, 
(diaries, IVpin and Lewis, Desidcriu.s naturally resented the slight 
put Uj)on his daughter and seized the first opportunity of revenge. 
This presented it.self in 771, when King Carloman dic'd and 
Charles, in ac< orclancc with Frankish law, appro})riatcd the vacant 
kingdom to the exclusion of his brother's infant sons. Their 
mother, (JucTn Gerberga, tied with them to the court of Dcsicler- 
ius, who announced his intention of supporting their claims and 
vainly urged the pope to crown them (772). Hadrian, W’ho had 
lately succeeded Stephen II., endangered the safety of the papal 
Stales by refusing this demand, since Charles was {ireoccupied 
W'ith his first Saxon campaign, and Desiderius plundered and con¬ 
quered at his will in central Italy. But in the autufiin of 772 
('harles gave ear to Hadrian's appeal for hefii, and demanded sat¬ 
isfaction from the Lombards for himself and for (he pope. Since 
Desiderius w'as defiant, the Frankish host was summoned to meet 
at Geneva in May 773. I'rom Geneva tlie main army, led by 
C'harles himself, marchc'd over the Mt. Cenis to Susa, where it 
encountered (he Lombard army, under Desiderius, holding a for- 
liliecl position, and was brought to a halt. Meanwhile a second 
Frankish army, which had crossed the Great St. Bernard, threat¬ 
ened the communications of the Lombards, who as soon as they 
perceived their danger fell back in haste, some to Pavia and 
others to Verona. Verona surrendered to the Franks in the winter 
of 773-774, and here the nephews of Charles fell into his hands. 
Their fate is uncertain, but they troubled him no more. Pavia 
was reduced, after a long blockade, in the following summer. 
Desiderius. who w'as found there, ended his days as a monk at 
('orbie on the Somme. After the fall of Pavia Charles took the 
title of king of the Lombards. Frankish garrisons and Frankish 
ofticials were established at Pavia and in other cities of the king¬ 
dom. But some of the Lombard dukes in north and central Italy 
were allowed to remain in office as vassals of (he conqueror. The 
ducal house of Benevento remained de facto independent, though 
in 788 the reigning duke agreed to pay an annual tribute, to date 
his charters by the regnal years of Charles, and to inscribe the 
name of Charles upon his coinage. Charles abstained from med¬ 
dling with the Greek possessions in south Italy—Calabria, Apulia, 
Naples, Salcnio, Amalfi. But later in his reign he acquired the 
Greek provinces of Venetia, Istria and Dalmatia. His relations 
with the papacy were defined during a visit which he paid to Rome 
at the Easter feast of 774. He was then acclaimed as Patrician of 
the Romans, and he confirmed the so-called Donation of 754 by 
which his father had guaranteed to the papacy its ancient and law* 
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ful possessions in Italy. The text of the Donation only survives ! 
in a corrupt and interpolated copy. It cannot have been preci>cly 
worded since Hadrian and Charles, who were otherwise good 
friends, differed shar|)ly about its interpretation. As Patrician, 
Charles claimed the right of hearing appeals from the Roman 
law-courts, and he exacted an oath of allegiance from the Romans 
when Hadrian's successor was elected, though he did not interfere 
with the election. In Soo he presided over the tribunal before 
which Leo HI. purged himself of various accusations. But it was 
Lewis the Pious who first established (in 824) the right of the 
cmiicror to sujx'rvise the temporal administration of the pope 
through an envoy iiermanently residing in Rome. 

From 774 to 799 Charles was at war with the Saxons, a heathen 
race whose lands lay east of the Rhine and north of Hesse and 
Thuringia. Though troublc.some neighbours of the Franks they 
had become tributaries of Pepin III. in 758, and the Frankish 
annalists do not exjilain the first Saxon war of Charles (in 772) 
by reference to any provocation that he had received. Their 
p.iganism may have been their chief offence; the chief event of 
the campaign was the destruction of the sacred pillar Irminsul, 
together with its grove and temple. The Saxons retaliated by 
raiding Hes.se while Charles was absent in Italy, and on his re¬ 
turn, in 775, he ojiened a war of conquest which was only com¬ 
pleted in the 14th campaign. There was no cohesion between the 
Saxon tribes, and they were much inferior to the Franks in mili¬ 
tary science and equipment. But their country had strong natural 
defences (the hills and forests of (he Teutoburger Wald and the 
Harz country, the Weser and the Elbe with their tributary’ 
streams') which made it difficult for the I'ranks to invade rapidly 
or to retreat with impunity. The Frankish host was only available 
in the summer months, and it was difficult to find garri.sons for 
lonqucred districts. The Saxons usually offered submis.sion when 
the*}’ were attacked in force, and rebelled again when Charles 
w’ithdrew his forces. He did not make his difficulties lighter when 
h(' insisted that those who submitted should accei)t baptism. His 
chief opponent was the Westphalian chieftain Widukind who, in 
778, raided the east bank of the Rhine up to Coblenz, and, in 782, 
destroyed a Frankish (lunitivc force in Saxony. The second of 
these exi)loits w'as atrociously revenged in the massacre of Ver- 
den, where Charle.s put to (he sword no le.ss than 4,500 Saxon 
captives in one day. In 785 W’idukind submitted upon terms and 
was baptized, after Charles had wintered in Saxony, and had har¬ 
ried the land continuously for some months. After this year the 
chief centres of resistance were the mar.she.s on the left bank of 
the lower Elbe and Nordalbingia (Schleswig). To these districts 
('harles applied in 799 and 804 a policy of deportations, trans- 
[ilanting combatants and non-combatants alike to other parts of 
his empire. He legislated for the conquered lands on more th.in 
one occasion. His Capitulatio de Partibus Saxoniac (probably of 
785) denounces penalties of the severest kind against idolators 
and those who wrong churches or ecclesiastics; it also obliges the 
whole po[)ulation to pay tithes to the Church. His Capitulare 
Saxonu'um (797), issued after consultation wdth representatives 
of the Saxons, modifies in some respects the customary law of 
(he race, to make it conformable with Frankish law. The custom¬ 
ary law itself is recorded in his Lex Saxonum, of uncertain date, 
('harles founded in Saxony the bishoprics of Munster, Minden, 
OsnabrLick, Paderborn and Bremen. He appointed Saxon nobles 
as his counts, and required them to hold law-courts in the Frank¬ 
ish manner. He directed the clergy to report to himself tho.^e 
counts who perverted the course of justice. In or before 797 he 
began to send his missi dominici to perambulate in Saxony. No 
public assembly of the Saxons was lawful unless convoked by 
these officials. Under this .system Saxony was tranquil after 804. 
In the ninth century the Saxons, while retaining much of their 
primitiv^e law and culture, became fervently Christian and thor¬ 
oughly reconciled to Frankish rule. 

Bavaria was annexed by Charles more easily and earlier than 
Saxony. Tassilo, the last Bavarian duke of the Agilolfing line re¬ 
ceived the duchy in 748 from the hands of Pepin III., to whom 
he took the oath of fealty; but he persistently absented himself 
from the annual assembly, and took no part in the campaigns of 
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Pepin or of Charles. Under pressure he renewed his fealty in 781 
and 787. But on the second occasion he only took the oath when 
the Frankish host was on the march to invade Bavaria, and in 788 
he W’as indicted before the assembly for conspiring with the 
Avars. His life was spared, but he was relegated to a tnonasterv’. 
and Bavaria was divided between Franki.sh counts. In the 9th 
century the Bavarians were the chief support of the E.isl I rank- 
ish monarchy and Regen.shurg w.is the chief resideiue of Lewis 
(he German. As the master of Bavaria Charles came into collision 
with the Avars, who had been settled in the Hungarian steppes 
since 568. In 791 he harried (heir western lands, bt'tween the 
rivers Enns and Raab. The fortified camj) (Ring) of the Avar 
Khan was sacked in 795 by the Margrave Eric of Friuli, atid to¬ 
tally destroyed by I'epin. the .second son of ('harles in 796. After 
this disaster the Avars sent to Aachen certain of their chiefs who 
made peace and acccplc'd baptism. Bishop Arno of Salzluirg was 
commissioned by Charles to convert the .\var nation, and in 805 
the Khan, finding himself hard pressed by the Slavs, became a 
Christian and placed himself under the emperor’s protection. 

More celebrated, but historically le.ss imiiortant. than this east¬ 
erly expansion of Frankish power is the canqiaigning with 
which ('harles and his lieutenants harassed the Arabs of northern 
Spain. In 778 C'harles himself commanded an expedition against 
Saragossa. It w'as a failure, since he did not receive the suppoit 
which he had expected from some rebellious emirs. As he was re¬ 
treating through the Pyrenees his rear-guard was destroyed, not 
by the Arabs, but by the Christian Basques of Pampeluna. whom 
he had ex.isjieratcd by destroying (he walls of that city, Einhard 
(he biographer of C'harles, treats this disaster as insignificant; 
but the fate of Roland, the Warden of the Breton man li, who tell 
at Roncevaux with other famous warriors (.'\ug. 15, 7781, pas^'al 
into legend and song. To repair his relations with (he Spanish 
Christians ('harles took (heir side in the Adojitianisl (ontroveisy, 
when they indicted the tirchbishop of I'oJedo as a heretic. He de- 
.sired (0 create a Frankish march on the sot,till slope of (he Pyre¬ 
nees, as an outwork for (he defence of Narbonne and Seplimania; 
and in this object he suicceded. In Boi Barcelona was captured 
by his son Lewis with the help of C'ount William of Toulouse, a 
hero whose name, like (hat of Rol.ind, lives in mediaeval epic. In 
807 I’anipeluna accepted the [irotection of Charles and became the 
second bastion of the “Sjiani.sh Mark," which effectively defended 
both the western and the eastern passes of the F^yrenees. 

Only thriie between 774 and 779 did Charles revisit Italy. In 
each ca.se his primary object was to lighten his hold ui»on the 
Lombard kingdom. In 775 he crushed ;i Lomliard relicllion in 
which the dukes of Friuli, C'hiusi and Spolelo were supported by 
their comfiatrlot. (he indcqitmdent ruler of Benevento; Rotgaud 
of Friuli lost his duchy, and Hildehnind of Spolelo, who had 
placed himself under the Pope’s protection in 775, was forced to 
become a royal V'assal. In 780 and in 787 Charles crossed the Alps 
to assert his supremacy over Benevento, an object, which, as al¬ 
ready noted, he did not completely realize. During the second of 
the.se three visits he induced I*ope Hadrian to crow'ii his sons 
I’cpin and Lewis as kings of It.iiy and Afjuitaine. The Teutonic 
lands he reserved for himself and for his eldest son and namesake. 
These arrangements suggest that Italian affairs did not occupy (he 
first place in his thoughts and calculations; and it is significant 
that, even after his imiierial coronation, he held to the jilan of 
7S0. In Ihi.s same year, while still in Italy he accepted (lx* sug¬ 
gestion of the Empress Irene that his eldest daughter Rotrude 
>hould marry Irene’s son and ward, the young ('oustantine VI. 
But Charles repudiated this arrangement in 787, probably because 
Irene and her son in that year induced the Seventh Council of 
Nicaca to restore image worship in the Greek Church, and called 
upon the Latin Church to imitate a policy which Charles and the 
Frankish clergy regarded as superstitious and alisurd. Pope 
Hadrian, whose legates were present at the Council of Nicaca, 
agreed with its ilecision, but his wishes were ignored by the king. 
In 794 Charles held a council of the Frankish Church at Frank¬ 
furt to refute the worshippers of images. It was attended by 
Papal envoys and representatives of the Italian. Spanish, and 
English clergy. The arguments on which Charles and. his advisers 
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relied .'ire set forth in the Lihri Carolini, four tracts composed in 
the years by the king’s orders, and {lublished in his name. 

Jt is uncertain v.he(hcr Charles was inspired by religious zeal or 
iiy a desire* to discredit the Greek empire. The Lihri Carolini ex¬ 
pressly dispute the right of Constantine VI. to be regarded as 
the lawful heir of the Impcrium Komanum; but there is no other 
evidence to suggest that Charles at this time coveted the imperial 
dignity. I’erhajis the long struggle for the cxtir]>ation of Saxon 
idolatry was responsible for the vigour with which he and the 
Frankish (ihurch pursued this controversy. There was no irremedi¬ 
able ru[)lure of relations with the Gre(!k empire; for in 798 Irene 
sent ambassadors to Aachen to infonn Charles that Constantine 
VI. had been deposed and that she had been acknowledged as her 
son’s .successor. Among the Frankish clergy it ap[)ears to have been 
the a(C(“pted view that ('onslantine was infamously treated and 
that a woman was incapable' of holding the empire. There is 
nothing to suggest that Irene’s amhass.adors were discourteously 
receivc'd. but in 800 Charles allowed him.self to be crowned as 
emperor at Rome by I’ofie Leo III. 

The secret history of this coronation, and the motives of those 
who counsellc'd it. can only be fonjc'Ctured. Lc'o HI., the succes¬ 
sor of Hadrian, was freely elected by the Roman clergy and 
pc-ople in 795. Char-le.s readily acknowledged the validity of the 
elec tion, liut until 79c; we hear of no further correspondence be- 
tw'een the jiapal and the l''rankish courts. In 799 a Roman fac¬ 
tion, who acc used Leo of adultery and perjury, endeavoured to get 
rid of him, brutally a.ssaulted in the strcet.s of Rome, he nar¬ 
rowly es( aped the lo.ss of longue and eyes and wais confined in a 
Roman monastery; but his attendants .succeeded in conveying 
him to the Duke of Spoleto for protection. Leo’s character was 
unlavourably judged by some of the Frankish clergy; for which 
reason Charles dec lined to rednstute him until the accusations of 
his enemies were disproved. In July 79(1 Leo was brought to the 
king at I’adc'rborn, ostensibly as an honoured guest, and remained 
there for some days. Me was linally sent back to Rome, escorted 
by a conimission of archbishops, bishops and counts, who held a 
judicial enc|uiry and reported that nothing had been proved 
agviinst the.' Pope. In Nov, 800 the king appeared at Rome, and 
spent more than three weeks in reviewing the situation. His chief 
dilliculty, wc' arc' told, was still to decide how he would deal with 
the f>opc. No accuser dared to slate a case against Leo. but it is 
e vident that he w.as not generally popular in Rome. At last, on 
Dec. 2.^, Leo cle.ired himself in St. I’eter’.s church, taking a sol¬ 
emn oath upon the (Jospels, that he was innocent. On Christmas 
Day, after celebrating mass in the .same church, he crowned 
Charlc'S ns emperor in the presence of the Roman pc'ople who 
were evidently not taken by surprise, since they acclaimed 
Charles in the set form of words which was used to welcome a 
patrician. Two theologians of the emperor, Anghilbert and Alcuin 
prophesied obscurely (in pro.se and verse') the imperial coronation 
some months before it actually occurred. Charles may have hesi¬ 
tated to run the risk of a war with Constantinople; but the biog¬ 
rapher's statement, that he was crowned unawares and against his 
will, is not coin incing. 

Once crowned, he showed himself ready and eager to come to 
some arrangement with Constantinople. In 801 he made an offer 
of marriage to Irene, but she was deposed shortly after his envoys 
arrived at the Greek court. 'Ihcy were well treated by her suc¬ 
cessor Nic t'phorus I., who made counter-proposals for an honour¬ 
able peace lietween West and East. Charles responded amicably 
and jiruposed a boundary line which would have given him Ve- 
netia, and the coast towns of Istria and Dalmatia. But Nicephorus 
prett'rred to light for these newly lost provinces, and there en¬ 
sued a naval war in the Adriatic, conducted on the Frankish 
side by King Pepin. After the death of Pepin (July 8, 810) 
Charles hurrieilly offered peace, with the surrender of all his 
dailies to the disputed territories. The offer was accepted by 
Michael Khangabe, who succeeded Nicephorus in 811; and in 812 
Greek envoys came to Aachen and saluted the emperor of the 
West ns Basikus, thus acknowledging the equality of the two 
empires. In view of these facts it cannot reasonably be contended 
that Charles regarded the Roman empire as indivisible. 


In 806 Charles, in accordance with Frankish custom, drew up a 
.scheme for the partition of his realms between his three legitimate 
sons. It provided that each son should be absolute in his own 
sphere, and did not designate a successor to the empire. But in 
813, when peace had been made with Constantinople, and Charles 
the Young and Pepin were dead, he nominated Lewis the Pious 
as his consort and successor in the empire, at the same time as¬ 
signing Italy to Bernhard the son of Pepin. Charles thus asserted 
the hereditary character of the empire. It is remarkable that the 
coronation of Lewis took place, not at Rome, but at Aachen, and 
that Charles himself placed the crown upon his son’s head, as if 
with the intention of showing to the world that the pope had no 
voice in the disposal of the empire. Next to the Greeks the Danes 
were the chief enemies with whom Charles had to deal in his last 
years. A Danish kingdom was already in existence, and it men¬ 
aced his north-eastern frontier; Danish pirates were already har¬ 
rying the British Islc.s, In 809 Charles built a fort at Itzchoe to 
protect the right bank of the Elbe. In 811 and 812 he concluded 
treaties with Danish kings. But he relied e.specially upon his 
North sea fleet which was based upon Boulogne, and built in his 
shipyards at Ghent. He ordered that ships shoukl be found for 
defence of all ports and navigable rivers on his northern coasts. 
He also maintained patrols in the Mediterranean from Narbonne 
to the mouth of the Tiber, to guard against the descents of Arab 
pirates, but the danger from this side did not engage his personal 
attention. By capitularies of 802 and 811 he made naval service 
obligatory on all the inhabilant.s of maritime provinces, even upon 
the magnates. It was no fault of his that the Franks failed to 
create a strong naval power against the evil days that were in 
sight. 

The reign of Charles witnc.sscd a revival of arts and letters in 
Francia. Illuminators, goldsmiths, workers in ivory and metal 
reached a high degree of skill, although the higher arts were .still 
neglected, and the emperor's chapel at Aachen was adorned with 
pillar.s and bronze portals fetched from Rome and Ravenna. 
Among the F'rankish elergv' scholarship was encouraged in the 
reign of Pepin, by the king him.self and by the Englishman Boni¬ 
face, archbLshop of Mainz. Charles stimulated the clergy to fur¬ 
ther efforts. He himself studied Latin grammar with Peter of Pisa, 
rhetoric and dialectic and astronomy with Alcuin of 'S’ork. and he 
listened with attention while his clerks read to him works of his¬ 
tory or St. Augustine's Dc Civitatc Dei. The effect of classical 
studies, upon Charles himself and his advisers, is revealed in his 
legislation which is more grammatically and intelligently com¬ 
posed than those of his predecessors. He aspired to emulate the 
legislators of Constantinople. Though he nevar attempted to 
make a code, he revised the laws of the Salian and Ripuarian 
Franks, and caused those of the Saxons, Thuringians and Frisians 
to be written down. His Capitularies, which were binding on his 
subjects without respect of race, supply a remarkable conspectus 
of F'rankish institutions. In these texts we can study the duties 
of his counts and missi, the functions of the local law courts and 
assemblies, the law of vassalage, the rights of exempted estates 
dm muni fates), the composition of the national host; the Capita- 
lore de Villis even supplies full information concerning the man¬ 
agement of the royal demesnes. The credit for the details of this 
legislation is due to the arch-chaplain and the clerks of the royal 
chaplain, ecclesiastics who were trained in seminaries of the 
Carlovingian renaissance. By his Admonitio Generalis (789) 
Charles required that every bishop should test the theological 
education of his priests, and that reading schools should be every¬ 
where established. For a select minority a highei/ type of educa¬ 
tion was provided in cathedral schools, such as those of Orleans 
and Lyons, and in such monastic schools as those of Tours. 
Corbie, St. Riquier, Metz and St. Wandrille. The Palace school, 
a Merovingian institution, was reorganized by Alcuin in the years 
782-796. In it were educated the emperor’s children, the sons of 
great nobles and also some ecclesiastics who afterguards did much 
to promote the new studies, as for example Adalhard of Corbie 
and Anghilbert of St. Riquier. The Palace school declined after 
the death of Charles, but the new cathedral and monastic schools 
produced a remarkable race of literati. To the libraries founded 
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in connection with such schools we are indebted for the oldest ex¬ 
tant manuscripts of Caesar, Sallust, Lucretius, Tacitus and Sue¬ 
tonius, and many of the works of Cicero. In the emperor's life¬ 
time, and with his encouragement, the text of (Lc Latin Vulgate 
was restored to a purer form by Alcuin and other scholars. One 
of these recensions not the work of Alcuin, was officially recom¬ 
mended to the Frankish bishops by the encyclical De Entvnda- 
tionc Libroriim (c. 787). The scholars whom Charles patronised 
are well remembered as excellent grammarians. In their hands 
Latin became once more a polished and flexible medium of lit¬ 
erary expression. The thoughts which they expressed in copious 
prose and verse are often banal pleasantries or insipid exhorta¬ 
tions. Alcuin’s letters, a few topical i>oems by Alcuin and Theo- 
duif of Orleans, and the biography of Charles by Einhard, one 
of the royal clerks, are the cream of this Carolingian literature. 

At Aachen he built a palace (of which no trace is left) and a 
chapel which, with many alterations and restorations, is incorpo¬ 
rated in the existing cathedral. He commenced to build another 
palace at Ingellicim near Mainz, which was the great bridge-head 
for his armies, and a third at Nymwegen (near the Saxon border) 
of which the chapel, consecrated by Leo III., is the only relic. 
For three years, 792-794, he settled at Regensburg, the old Ba¬ 
varian capital, but this step was taken for political and military 
reasons. At Aachen he was in his homeland. The forests of the 
neighbourhood gave him good hunting; with his sons and his no¬ 
bles and his bodyguards he bathed and swam in the hot springs 
which still feed the Kaherbad. In his dress, as in his pastimes, he 
affected the old Frankish mode, and he disdained elaborate ban- 
quet.s, preferring a simple, heavy meal at which the staple dish 
was broiled venison, served to him on the spit by his huntsmen. 
When business of Slate was in hand he was prompt, methodical 
and labourious. He prided himself on the magnificent furnitun; 
of his chapel and on the decorum with which its services were 
celebrated. He kept to (he end his interest in scholarship and in 
theology, and left a large library of manuscripts. But his private 
life was lax in one respect. Though a devoted husband to three 
of his four wives, he had illegitimate offspring by five mistresses. 
His court was dissolute and the conduct of his daughters cau.sed 
grave scandals. 

Charles died on Jan. 28, 814, after four years of failing health, 
from an attack of pleurisy. He was buried in the chapel at 
Aachen, probably in the antique sarcophagus which is preserved 
there; this at all events is the coffin in which his bones were 
found in 1165, when they were disinterred by Frederick Bar- 
baros.sa. 

Bibliography.— Eginhardus (Einhard), Vita Kardi Imperatoris 
(j 88 . 0 > in G. H. Pertz, Script ores Rerum Germankarum (1839 etc.); 
Capitularia Regum Francorum (1881), in Monumenta Germaniae 
historica Gesellschaft fur altcre deutsche Geschichtkund^; (ed. by 
A. Boretius. Hanover and Berlin, 1877 etc.); Annales Regni Franc- 
orum (ed. by F. Kurze 1895) in the Octavo series of Pcrlz’s Scriptures. 
Amonfi mod. works: S, Abel, Jahrbucher dcs Frdnkischen Reiches 
unter Karl dem. Grossrn (18S8), in Jahrbucher der deutschen Ge~ 
schichte. Herausgegeben durch die historische Commission bei der 
kbnigl. Academic der Wissenschaft (Berlin and Lcipzitr, 1862, etc.); 
T. Hodgkin, Charles the Great (1897), in Foreign Statesmen (ed. by 
J. B. Bury, 1896, etc.), and Hedy and Her Invaders vol. viii. (2nd ed. 
1892-99) ; H. W. C. Davis, Charlemagne, Charles the Great, The Hero 
of Two Nations (1900); Charles Edward Russell, Chatrlemagne, First 
of the Moderns (1930). (H. W. C. D.) 

CHARLES n.,’ called The Bald (823-877), Roman emperor 
and king of the West Franks, the son of the emperor Louis the 
Pious, was born in 823. The death of the emperor in 840 was 
the signal for the outbreak of war between hLs sons. Charles 
allied himself with his brother Louis the German to resist the 
pretensions of the emperor Lothair, and the two allies conquered 
him in the bloody victory of Fontenoy-en-Puisaye (June 25, 841). 
In the following year the two brothers confirmed their alliance by 
the celebrated oaths of Strasbourg (see France: History). The 
war was brought to an end by the treaty of Verdun (Aug. 843), 
which gave to Charles the Bald the kingdom of the western 
Franks, which practically corresponded with what is now France, 
as far as the Meuse, the Sa6ne and the Rhone, with the addition 

'For Charles I., Roman emperor, see Charles the Great; cf. under 
Charles I. of France below. 
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of the Spanish March as far as the Ebro. The first years of his 
reign up to the death of Lothair I. (855) were comparatively 
peaceful, and during them was continued the system of ‘ronfra- 
ternal government” of the sons of Louis the Pious, who had 
various meetings with one another, at Coblenz (8.t8), at Meerst n 
(851), and at Attigny (854). In 858 Louis the German invaded 
the kingdom of Charles. In 8(50 he in his turn tried to srize the 
kingdom of his nephew, Charles of I’rovetiec. but met with a 
repulse. On the death of Lothair 11 . in 8bo be tried to seize his 
dominions, but by the treaty of Meersen (S70) was eonipelled 
to share them with Louis the Orman. Besides this. Charles had 
to struggle against the inces.sant rebellions in Aquitaine, against 
the Bretons, who inflicted on the king the defeats ol Ballon (845) 
and Juvardeil (851), and especially against the Normans, who 
devastated the. countr>' in the north of Ciaul, the valleys of the 
Seine and Loire, and even up to the borders of Aquitaine, t'harle.s 
led various expeditions against the invaders, and tried to put a 
barrier in their w'ay by having fortified bridges built over all the 
rivers. In 875, after the death of the emperor Louis 11 .. Charles 
the Bald, supported by Pope John VIII., descended into Italy, 
receiving the royal crowm at Pavia and (he imr)erial crown at 
Rome. But Louis the German revenged him.self for Charles's 
success by invading and devastating his dominions, ( h.arle.s was 
recalled to Gaul, atui after the death of Louis the German (Aug. 
28, 876), in his turn made an attempt to seize his kingtlom, but 
at Andernach met with a shameful clefeat (Oct. 8, 876). In the 
meantime, John VIII., who was menaced by the Saracens, was 
continually urging him to come to Italy, and Charles again 
eros.sed the Alps. At the same time Carloman, .son of Louis the 
German, entemi northern Jttily. Charles started on his way back 
to Gaul, and died while crossing the pass ol the Mont Cenis, Ucl. 5 
or 6, 877. He was succeeded by his son Louis the Stammerer. 

Bnn.ior.HAi’HY. —The most important mithority for the liistory of 
Charles’s reign is represented by the Annales Bertiniani, which were 
the work of Prudentius, bishoj) of Troyes, up to SOi, then up to 
8.82 of the celebrated Hincmar, archbishop of Reims. This prince's 
(fjarters arc to he found published in the collerlions of tlie Arndt'mic 
des Inscriptions, by M. M, Prou. The most complete history of the 
reign is found in E. Diimmlcr, Geschichte des vstfrdnkischen Reiches 
(3 voU., Leipzig, 1887-H8). See also J. (^.'aimelte, La Piplumatie 
rarolingirnne du Iraite de Verdun a la mort le Charles Ir Chauve. 
(Paris, 1901), and F. Lot, “Unc Annc'e du rf'gne de Cliarles le 
('haiive,” in Le Moyen-Age (1902), pp. 393-438; F. Ltd. and L. 
Halphen, Le Regne de Charles le Chauve (1909); M. Jusselin, La 
Chancellerie de Charles le Chauve d’aprts les notes tironiennes (1922). 

CHARLES m., The Fat (832-888), Roman emperor and 
king of the West Franks, was the youngest of the three sons of 
Louis the German, and received from his father tlie kingdom of 
Swabia (Alamannia). After the death of his two brothers in 
succession, Carloman (880; and Louis (he Young (H82), he in¬ 
herited the whole of his father’s dominions. He was crowned 
em|x"ror at Rome by Pope John VIII. (Feb. 8H1). On his return 
to Germany he led an expedition against the Norsemen of Fries¬ 
land, but instead of engaging with them he preferred to make 
tenns and paid them tribute. In 880 the death of Carloman 
brought into his possession the west Frankish realm, and in 881; he 
got rid of his rival Hugh of Alsace, an illegitimate son of Lothair 
II. In spite of six expeditions into Italy, he did nof .succeed in 
pacifying the country, nor in delivering it from the .Saracen.s, He 
was equally unfortunate in Gaul and in Germany against the 
Norsemen, who in 886-887 besieged Paris. The emperor appeared 
before the city with a large army (Oct. 886), but contented 
himself by buying the retreat of the invaders at the price of a 
heavy ransom, and his permission for them to ravage Burgundy 
without his interfering. On his return to Alamannia the general 
discontent showed itsedf openly and a conspiracy was formed 
against him. He was deposed by an assembly which met at 
Frankfurt or at Tribur (Nov. 887), and died in poverty at 
Neidingen on the Danube (Jan. 18, 888). 

See E. Dummler, Geschichte des Ostfrdnkischen Reiches, vol. iii. 
(i.eipzig, i888> ; W. Stubbs, Germany in the Early Middle Ages, edit. 
A. Haasall, ch. iv. (1908). 

CHARLES IV. (1316-1378), Roman emj'^ror and king of 
Bohemia, the eldest son of John of Luxemburg, king of Bobemut, 
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and Elizabeth, sister of Wcnceslas III., was born at PraRue on May 
14, 1,^16, and in 132.3 went to the court of his uncle, Charles IV., 
kiriR of France, where he remained for seven years. He married 
Hlanche, sister of King Philip VI., the successor of Charles IV. 
Ill 1333 he was made margrave of Moravia. Three years later he 
undertook the government of Tirol on behalf of his brother John 
Henry, and was soon actively concerned in a.struggle for the pos¬ 
session of this country. In (onseiiuence of an alliance between his 
father and Pope Chmient VI , the relentle.ss enemy of the emperor 
Louis IV'., Charles was chosen Cerman king in opposition to 
Louis by some of the princes at Kense on July ii, 1346. (.'onfirm- 
ing the pajiacy in thi^ possession of wide territories, he promised to 
annul the acts of Louis against Clement, to lake no jiart in Italian 
affairs, and to defend and [irotecl the church. In 1346 he fought at 
Crecy, where his father was killed. As king of Hohemia he re¬ 
turned to Cermany, and after being crowned Cerman king at Bonn 
on Nov. :'h, i.^b, prepared to attack Louis. After (he death of the 
emperor in Oc tober 1347 Charles was soon the undi.sputed ruler of 
Cermany 

In 1330 the king was visited at Prague }>y Cola di Rienzi, who 
urged him to go to Italy, whc're the poet Petrarch and the citizens 
of hdoreru e also inijilored his presence. Charles kept Ritaizi in 
prison for a year, and then handed him over to Clement at Avi¬ 
gnon. Four years later, however, he crossed the Al[)s without an 
army, recei^•ed the Loml.tard crown at Milan on Jan. 6, 1355, and 
was crowned emperor at Rome by a cardinal on April 5. On his 
return Charles was oca upied with the administration of Germany, 
then just naovering from the black Death, and in 1351) he promul¬ 
gated the Goldim Hull (f/.7<.) to regulate the* election of the king. 
He wais unremitting in his efforts to secure other territories and to 
strengthen the bohemian monarchy. To this end he purchased 
part of the upjier Palatinate of the Rhine in 1353, and in 1367 
annexed Lower Lusatia to bohemia and bought numerous estates 
in various parts of Germany. On the death in 1363 of Meinhard. 
duke* of Upper bavaria, and count of Tirol, Upper bavaria w'as 
claimed by the sons of the emperor Louis IV., and Tirol by 
Rudolph IV’.. duke of Austria, both claims w'ere admitted by 
('harles on the understanding (hat if these* families died out both 
territories should pass to the house of Luxemburg. About (he same* 
time he was promised the succession to the margravate of bran- 
denburg, which he actually obtained for his son Wenceslas in 1373. 
He* also gained a considerable portion of Silesian territory, partly 
by inhc'ritance through his third wife, Anna, daughter of Henry IL. 
duke of Schweidnitz In 1365 Charles cisited Pope llrban V'. at 
Avignon and undertook to escort him to Rome; and on (he same 
occasion was crowned king of burgundy, or Arles, at Arles on 
June 4, 1365, During his later years the emjx'ror took little part 
in German affairs ht'yond securing the c*lec(ion of his son VVences- 
las as king of (he Romans in 1376, and negotiating a peace between 
the Sw'abian league and some nobles in 137M. After dividing his 
lands between his three sons, he died on Nov. 2(), 137S, at Prague, 
where he was buried. 

Charles, who according to the emperor Maximilian I. wa.s the 
step-father of the empire, but the father of bohemia, brought the 
latter country to a high state of prosperity. In 1348 he foundc-d 
the university of I’rague, and afte rwards made this city the seat 
of an archbisho[). He wais an accomplished dij)lomatist, possessed 
a i>enetrating intc'llect, and was cajxible of much trickery in order 
to gain his ends. He was superstitious and peace-loving, had few 
personal wants, and is described as a round-shouldered man of 
medium height, with black hair and beard, and sallow checks. 

His .■njtot)iography, the “V'ita Caroli IV'..” which deals with events 
down to the year 1.346, and various other documents relating to his 
life and times, are pu!)lishod in the Fnnirs rcrum Germanit-arum, 
Band I , edited by J. F. Bohmer (Leipzig. 1885). For other docu¬ 
ments relating to the time see Dir RrRcsten des Kaiserrrichs untrr 
Kaisrr Knrl IV., edited by J. F. Rohmer and Huber (Innsbruck, 
jR8c)) ; KaroU IV. imprratoris inrdita (Innsbruck, 1891); E. 

Weninsky. Excerpta rx rrgislris Clemrntis VI. rt Innocentii VI. (Inns- 
l)ruck. 18H3), See also E Worunsky, Grschichte Kaiser Karls fV. 
und seiner Zeit (Innsbruck. 1880-92); FI. Friedjung. Kaiser Kart IV. 
und sfin AttlheiJ am gn'd/ifcn Leben seiner Zeit (Vienna, 1876); A. 
tbdtlob, Karls IV. private and Piditi.sche Beziehungen zu Frankreich 
(Innshrurk. 1883): O. Winckelraann. Die Brziehungen Kaiser Karls 
IV. turn Kdnigreich Arelat (Strasbourg, 1882); K, Palm, “Zu Karls 


IV. Politik gegen Baiern,” in the Forschungen zur deutschen Ge- 
sfhichle, Band xv. (Gottingen, 1862-66) ; Th. Lindner, “Karl IV. und 
die Wittelsbachcr,” and S. Stienherz, “Die Bezichungen Ludwigs I. 
von Ungarn zu Karl IV'.,” and “Karl IV. und die bsterreichi.schcn 
Freiheitsbriefe,” in the Mittheilungen des Instituts ftir dsferreichische 
G CSC hie hts jar sc hung (Innsbruck, 1880) ; G. G. Walsh, The Emperor 
Charles IV. (1924). 

CHARLES V. ( 1500-1558), Roman emperor and (as Charles 
I.) king of Spain, was born in Ghent on Feb. 20, 1500. His par¬ 
ents were Philip of Burgundy and Joanna, third child of Ferdinand 
and Lsabella. Philip died in 1506, and Charles succeeded to his 
Nelherland possessions and the county of burgundy (Franclu* 
Comte). His grandfather, the emperor Maximilian, as regent, ap- 
[lointed his daughter Margaret vice-regent, and under her stren¬ 
uous guardianshij) Charles lived in the Netherlands until the 
estates declared him of age in 1515. In Castile, Ferdinand, king 
of Aragon, acted as regent for his daughter Joanna, whose in¬ 
tellect was already clouded. On Jan. 23. 151O. Ferdinand died. 
Charles’s visit to Spain was delayed until the autumn of 1517, 
and only in 1518 w'as he formally recognized as king conjointly 
with his mother, firstly by the cortes of Castile and (hen by those 
of Aragon. Joanna lived to the very c'vc of her son’s abdication, 
so that he was only for some months technically sole king of 
Spain. During this Spanish visit Maximilian died, and Charles 
succeeded to the inheritance of the Hab.sburgs. to which was 
shortly added the duchy of VViirttemlierg. Maximili.in had also 
intended that he .should succeed as emperor. In spite of the for¬ 
midable rivalry of Francis I. and (he opposition of I’ope Leo X.. 
pecuniary corruption and national feeling combined to secure his 
election in 1519. Charles hurriedly left Spain, and after a visit 
(o Henry VIIL and his aunt Catherine w'as crowmed at Aix on 
Oct. 23, 1520. 

The dilliculty of Charles’s reign consists in the complexity of 
interests caused by the unnatural aggregate of distinct territories 
and races. The Crown of U’astilc brought with it the two recently 
conquered kingdoms of Navarre and Granada, together with the 
new colonies in America and scattered jiossessions in northern 
.Africa, That of Aragon comprised the three distinct States of 
Aragon, V'alencia and Catalonia, and in addition the kingdoms 
of Naples, Sicily and S.irdinia, each with a separate character and 
constitution of its own. No le.ss than eight independent cortt.-s 
or parliaments existed in this Spani.sh-Italian groiqi, adding great¬ 
ly to the intricacy of government. In the Nethcrland provinces 
again the tie was almo.st purely personid; tht're existed only the 
rudiments of a central admini.stration and a common representa¬ 
tive .system, while the county of burgundy had a hi.story apart. 
Much the same was true of the Habsburg group of Stati's, but 
Charles soon freed himself from direct responsibility for their 
government by making them over, together wdth VV’urtlemberg, 
to his brother Ferdinand. The empire entailed serious liabilities 
on its ruler without furni.shing any reliable a.s.scts; only through 
the cumbrous machinery of the diet could Charles tap the military 
and financial re.sources of Germany. His problem here was com¬ 
plicated by the growth of Lutheranism, which he had to face at 
his very first diet in 1521. In addition to .such administrative 
difliculties Charles had inherited a quarrel with F'rance, to which 
the rivalry of Francis I. for the Empire gave a personal character. 
Almost equally formidable wms the advance of Sultan Suleiman up 
the Danube, and the union of the Turkish naval power with that 
of the barbary States of northern Africa. Against Lutheran 
Germany the Catholic emperor might hope to rely upon the pope, 
and agaiii.st France on England. But the attitude of the popes was 
almost uniformly disagreeable, while from Henry VTII. and 
Edward VI. Charles met with more unpleasantness than favour. 

The difficulty of Charles him.self is also that of the historian 
and reader of his reign. It is probably more instructive to treat 
it according to the emperor’s several problems than in strict 
chronological order. Yet an attempt to distinguish the several 
periods of his career may serve as a useful introduction. The two 
best dividing lines are. perhaps, the coronation as emperor at 
Bologna in 1530, and the peace of Crepy in 1544. Until his visit 
to Italy (1529) Charles remained in the background of the 
European stage, except for his momentous meeting with Luther 
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at the diet of Worms (1521). This meeting in itself forms a 
subdivision. Previously to this, during his nominal rule in the 
Netherland.s, his visit to Spain and his candidature for the 
Empire, he seemed, as it was said, spelUbound under the ferule 
of his minister Chievres. Almost every report represented him 
as colourless, reserved and weak. His dependence on his Flemish 
counsellors provoked the rising in Castile, the feebleness of his 
government (he social war in Aragon. The religious question 
first gave him a living interest, and at this moment Chievres died. 
Aleander, the papal nuncio at Worms, now recognized that public 
opinion had been wrong in its estimate of Charles. Never again 
was he under tutelage. The necessity, however, of residence in 
Spain prevented his taking a personal part in the great fight with 
Francis I. for Italy. He could claim no credit for the capture of 
his rival at Pavia. When his army sacked Rome and held I'ope 
Clement VH. prisoner, he could not have known where this 
army was. And when later the French overran Naples, and all 
but deprived him of his hold on Italy, he had to instruct his 
generals that they must shift for themselves. The world had 
become afraid of him, but knew little of his character. In the 
second main division of his career Charles changed all this. No 
monarch until Napoleon was so widely seen in Euroiie and in 
Africa. At the head of his army Charles forced the Turks back¬ 
wards down the Danube (1532). He personally conquered Tunis 
(1535), and was only prevented by “act of God” from winning 
Algiers (1541 ). The invasion of Provence in 1536 was headed by 
the emperor. In person he crushed the rebellion of Ghent (1540). 
In his last war with Francis (1542-44) he journeyed from Spain 
to the Netherlands, brought the rebellious duke of Cleves to his 
knees, and was within easy reach of Paris when he made the 
peace of Crepy (1544). In Germany, meanwhile, from the diet of 
Augsburg (1530) onwards, he had presided at the diets or con¬ 
ferences, which, as he hoped, would effect the reunion of the 
Church. 

Peace with France and the Turk and a short spell of friendliness 
with Pope Paul III. enabled Charles at last to devote his whole- 
energies to the healing of religious schism. Conciliation proving 
impossible, he led the army which received the submission of the 
Lutheran States, and then captured the elector of Saxony at 
Miihlberg, after which the other leader, Philip of Hesse, capitu¬ 
lated. The Armed Diet of 154S was the high-water mark of 
Charles's power. Here, in defiance of the pope, he published the 
Interim which was meant to reconcile the Lutherans with the 
Church, and the so-called Reform which was to amend its abuses. 
During the next four years, owing to ill-health and loss of insight, 
his power was ebbing. In 1552 he was flying over the Brenner 
from Maurice of Saxony, a princeling whose fortunes he had 
made. Once again the old complications had arisen. His old 
enemy's son, Henry 11 ., had attacked him indirectly in Piedmont 
and Parma, and then directly in Germany in alliance with 
Maurice. Once more the Turk was moving in the Danube and in 
the western Mediterranean. The humiliation of his flight gave 
Charles new sj)irit, and he once more led an army through Ger¬ 
many against the French, only to be checked by the duke of 
Guise's defence of Metz. Henceforth the waves of his fortune 
plashed to and fro until his abdication without much ostensible 
loss or gain. 

Charles’s Policy.—Charles had abundance of good sense, but 
little creative genius, and he was by nature conservative. Con¬ 
sequently he never sought to impose any new or common 
principles of administration on his several States. He took them 
as he found them, and at most, as in the Netherlands, improved 
upon what he found. So also in dealing with rival powers his 
policy may be called opportunist. He was indeed accused by his 
enemies of emulating Charlemagne, of aiming at universal empire. 
Historians have frequently repeated this charge. Charles himself 
in later life laughingly denied the imputation, and facts arc in 
favour of his denial. When Francis I. was in his power he made 
no attempt to dismember France, in spite of his pledges to his 
allies Henry VIII, and the duke of Bourbon. He did, indeed, 
demand the duchy of Burgundy, because he believed this to have 
been unrighteously stolen by Louis XL from his grandmother 
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when a helpless girl. The claim was not pres.scd, and at the he ight 
of his fortunes in 154H he advised his son never to surrender it, 
but also never to make it a cause of war. When Clement \'ll 
was his prisoner he was vehemently urged to overthrow the tem¬ 
poral power, to restore im}>erial dominion in Italy, at least to 
make the papacy harmless for the future. In reply he restored 
his enemy to the whole of his dominions, even reimposing him by 
force on the Florentine rei)ublic. To the end of his life his 
conscience was .sensitive as to Ferdinand's expulsion of the house 
of Albret from Spianish Navarre, though this was essential to the 
safety of Spain. Though always at war he was essentially a lover 
of peace, and all his wars were virtually defensive. “Not greedy 
of territory,” wrote Marcantonio Contarini in 1536. “but most 
greedy of peace and quiet.” For peace he made sacrifices which 
angered his hot-headed brother Ferdinand. He would not aid in 
expelling the sultan’s puppet Zapolya from Ferdinand's kingdom 
of Hungary, and he suffered the restoration of the rutfianly duke 
of Wiirtlembcrg, to the gra\-e prejudice of German Catholicism. 
In sjiitc of his protests, Henry VIII. with impunity ill-treated his 
aunt Catherine, and the feeble Government of Edward VI. bullied 
his cousin Mary, who had been his fiancee. No serious efforts 
were mado to restore his brother-in-law. Christian 11 .. to the 
throne of Denmark, and he advised his son Philip to make friends 
with the usurper. After the defeat of the Lutheran Powers in 
1547 he did not gain a palm’s breadth of territory for himself. 
He resisted Ferdinand's claim for Wiirttemberg, which the duke 
had deserved to forfeit; he disliked his accefflance of the volun¬ 
tary surrender of the city of Constance; he would not have it 
said that he had gone to war for the benefit of the house of 
Habsburg. 

On the other hand, Charle.s V.’s policy was not merely negative. 
He enlarged upon the old Habsburg practice of marriage as a 
mt-ans of alliance of influence. Previously to his election as em¬ 
peror, his sister Isabella was married to Christian II. of Denmark, 
and the marriages of Mary au(,l Ferdinand with the king of Hun¬ 
gary and his sister had fx-en arranged. Before he was 20 Charles 
himself had been engaged .some ten limes with a view to political 
combinations. Naturally, therefore, he regarded his near relations 
as diplomatic a.ssets. The federative system was equ.illy familiar; 
Germany, the Netherlands, and even Spain, were in a measure 
federations. Combining these two principles, he would within his 
more immediate .spheres of influence strengthen existing federa¬ 
tions by intermarriage, while he hoped that the same means would 
convert the jarring Powers of Europe into a happy family. He 
made it a condition of the Treaty of Madrid (1526) that Francis 
I. should marry his sister IGeanor, Manuel of I’ortugal's widow, 
in the hope, not that she would be an ally or a spy within the 
enemy's canif), but an instrument of peace. His son’s marriage 
with Mary Tudor would not only salve the rubs with England, 
but give such absolute security to the Netherlands that I'rance 
would shrink from war. The jx^rsonal union of all the Iberian 
kingdoms under a single ruler had long been an aim of Si)anish 
statecraft. So Charles had married his sister Eleanor, much 
against her will, to the old king Manuel, and then his .sister 
Catherine to his successor. The empress was a Portuguese infanta, 
and Philip’s first wife was another. It is thus .small wonder that, 
within a quarter of a century of Charles’s death, Philip became 
king of Portugal. 

In the wars with Francis I. Italy was the stake. In spite of his 
success Charles for long made no direct conquests. He would 
convert the peninsula into a federation mainly matrimonial. 
Savoy, the important buffer state, was detached from I'rance by 
the marriage of the somewhat feeble duke to Charles’s capable 
and devoted sister-in-law, Beatrice of Portugal. Milan, conquered 
from France, was granted to Francesco Sforza. heir of the old 
dynasty, and even after his treason was restored to him. In the 
vain hope of offspring Charles sacrificed his niece, Christina of 
Denmark, to the valetudinarian duke. In the long negotiations 
for a Habsburg-Valois dynasty which followed Francesco’s death, 
Charles was probably sincere. He insisted that his daughter or 
niece should marry the third rather than the .second son of 
Francis I., in order, apart from other reasons, to run less risk of 
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the duchy fallinj? under French dominion. The final investiture 
of Philip was forced ui»on him, and does not represent his saner 
I)oli(y. "I'he Mcdki of Florence, the (ionza^a of Mantua, the 
papal house of Farncse, were all attached by Habsburg marriages. 
The republics of Genoa and Siena were drawn into the circle 
through the agcn(y of their chief noble families, the Doria and 
I'iccolomini; while Charles behaved with scrupulous moderation 
towards Venice in spile of her active hostility before and after 
the League of C’ognac. (Jee a.sional acts of violence there were, 
such as the participation in the murder of Pierluigi Farnese, and 
the measures which prov<jked the rebellion of Siena. These were 
due to the difficulty of controlling (he imi»erial agents from a 
distance, ;ind in part to the faults of the victim prince and 
republic. On the whole, the loose federation of viceroyallies and 
principalities harmonized with Italian interests and traditions. 
The alternative was not Italian indeix ndence, but French domina¬ 
tion. At any rate, (,'harles’s structure was so durable that the 
French met with no real success in Italy until the i8th century. 

(iermany offered a fine field for a creative intellect, since the 
evils of her disintegration stood confessed. On the other hand, 
princes and t(»wn.s were so jealous of an increase of central 
authority that Charles, at least until his victory over-the League 
of Schmalkaldcn, had little effective power. Owing to his wars 
with Fret\(h and Turks he was rarely in Germany, and his visits 
were very short. His problem was infinitely complicated by the 
union of Lutheranism and princely inde}x*ndence. He fell back 
on the old f)olicy of Maximilian, and .strove to create a party by 
jKTsonal alliances and intermarriage. In this he met with some 
success. The friendship of the electors of Brandenburg, whether 
Galholic or Protestant, was unbroken. In the war of Schmal- 
kalden half the Protestant [irinces were on Charles’s side or 
friendly neutrals. At the critical moment which preceded this, 
the lately rebellious duke of C'leves and the heir of Bavaria 
were secured through the agency of two of Ferdinand’s invaluable 
daughters, 'Ihe relations, indeed, betw(‘cn the two old enemies, 
Austria and Bavaria, were permanently improved. The elector 
|>alatine, whose love affairs with his sis‘er Eleanor Charles as a 
boy had roughly broken, received in compensation a Danish 
niece. Her sister, widow of Francesco Sforza, was utilized to 
gain a hold upon the Ihench dynasty which ruled Lorraine. More 
than once there were pro{ios.Tl.s for winning the ho.stile house of 
Saxony by matrimonial means. After his victory over the League 
of Schmalkalden, C'harles perhaps had really a chance of making 
the imperial pow'cr a reality. But he larked either courage or 
imagination, contenting himself with proposals for voluntary 
association on the lines of the defunct Swaln'an League, and 
dro[)ping e\Tn these when public opinion was against them. Now, 
too, he made his great mi.slake in attempting to f«)isl Philip upon 
the Emf)ire as Ferdinand’s successor. Ciossip reported that Fer¬ 
dinand himself was to be set a.side, and careless historians have 
given currency to this. Such an idea was impossible. Charles 
wished Philip to succeed Ferdinand, while he ultimately conceded 
that Ferdinand's son Maximilian should follow Philip, and even 
in his lifetime exerci.se the practical pow’er in Germany. This 
’scheme irritated Ferdinand and his popular and ambitious son 
at the critical moment when it was e.ssential that the Hab.sburgs 
should hold together against princely malcontents. Philip was 
imprudently introduced to Germany, which had also just received 
a foretaste of the uuplca.sant characteristics of Spanish troops. 
Yet the person rather than the policy was, iwrhaps, at fault. It 
was natural that the quasi-heredilary succession should revert 
to the elder line. France proved her rccui)eralive power by the 
occupation of Savoy and of Metz, Toul and Verdun, the military 
keys of Lorraine. The separation of the Empire and Spain left 
(wo weakened Powers not always at accord, and neither of them 
permanently able to cope on equal terms with France. Neverthe- 
Ic.sj, this .scheme did contribute in no small measure to the failure 
of Charles in Germany. The main cause was, of course, the 
religious schism, but his treatment of this requires separate 
consideration. 

The characteristics of Charles’s government, its mingled con¬ 
servatism and adaptability, are best seen in Spain and the 


Netherlands, with which he was in closer personal contact than 
with Italy and Germany. In Spain, when once he knew the 
country, he never repeated the mistakes which on his first visit 
caused the rising of the communes. The cortes of Castile were 
regularly summoned, and though he would allow no encroachment 
on the Crown’s prerogatives, he was equally scrupulous in 
respecting their constitutional rights. Indirectly, Crown influence 
increased owing to the greater control which had gradually been 
exercised over the composition of the municipal councils, which 
often returned the deputies for the cortes. Charles was through¬ 
out nervous as to the power and wealth of the greater nobles. 
They rather than the. Crown had conquered the communes, and 
in the past they rather than the towns had been the enemies of 
monarchy. In the cortes of 1.538 Charles came into collision with 
the nobles as a class. They usually attended only on ceremonial 
occasions, since they were exempted from direct taxation, which 
was the main function of the cortes. Now, however, they were 
summoned because Charles was bent upon a scheme of indirect 
taxation which would have affected all classes. They offered an 
uncompromising opposition, and Charles somewhat angrily dis- 
mi.ssed them, nor did he ever summon them again. 

Charles was well served by his ministers, whom he very rarely 
changed. After the death of the Piedmontese Gattinara he relied 
mainly on Nicolas Perrenot dc Granvella for Netherland and 
Gcnnan affairs, and on Francisco de los Cobos for Spanish, while 
the younger Granvella was being trained. From 1520-55 these 
were Ihe only ministers of high importance. Above all, Charles 
never had a court favourite, and the only women who exercised 
any influence were his natural advisers, his wife, his aunt Margaret 
and his sister Mary. In all the.se ladies he was peculiarly 
fortunate. 

The reign of Charles was in America the age of conquest and 
organization. Upon his accession the settlements upon the main¬ 
land were insignificant; by 1556 conquest was practically com¬ 
plete, and civil and ecclesiastical government firmly established. 
Actual expansion was the work of great adventurers starting on 
their own impulse from the older colonies. 'Fo Charles fell the 
ta.sk of encouraging such vtintures, of controlling (he conquerors, 
of settling the relations between coloni.sts ancl natives, which 
involved tho.se between the colonists and the missionary colonial 
Church. He must arrest de-population, provide for the labour 
market, regulate oceanic trade, and check military preponderance 
by civil and ecclesiastical organization. In America Charles took 
an unceasing interest; he had a boundless belief in its possibilities, 
ancl a determination to safeguard the interests of the Crown. 
Ccjrtes. Pedro de Alvarado and the brothers Pizarro were brought 
into do.se personal communication with him. If he bestowed 
on Cortes the confidence which the loyal conqueror deserved, he 
.showed the sternest determination in crushing the rebellious and 
autonomous instincts of Almagro and the Pizarros. But for this, 
Peru and Chile must have become independent almost as soon 
as they were conciuered. Throughout he strove to protect the 
natives, to prevent actual slavery, and the consequent raids upon 
the natives. If in many resijects he failed, yet the organization 
of Spanish America and the survival of the native races were 
perhaps the most permanent results of his reign. It is a proof 
of the complexity of his interests that the march of the Turk 
upon V'ienna and of the French on Naples delayed until the fol¬ 
lowing reign the foundation of Spain's eastern empire. Charles 
carefully organized the ex{.>edition of Magellan, which sailed for 
the Moluccas and discovered the Philippines. Unfortunately, his 
straits for money in 1529 compelled him to mo.-tgage to Portugal 
his disputed claim to the Moluccas, and the Philippines conse¬ 
quently droppe^d out of sight. 

If in the administration of Spain Charles did little more than 
mark time, in the Netherlands advance was rapid. Of the seven 
northern provinces he added five, containing more than half the 
area of the later United Provinces. In the south he treed Flan¬ 
ders and Artois from French suzerainty, annexed Tournai and 
Cambrai, and closed the natural line of French advance through 
the great bishopric of Li^ge by a line of fortresses across its 
western frontier. Much was done to convert the aggregate of jar- 
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ring provinces into a harmonious unity by means of common prin¬ 
ciples of law and finance, and by the creation of a national army. 
While every province had its own assembly, there were at Charles’s 
accession only the rudiments of estates-general for the Nether¬ 
lands at large. At the close of the reign the common parliamentary 
system was in full swing, and was fast converting the loosely knit 
provinces into a State. 

In the Netherlands Charles showed none of the jealousy with 
which he regarded the Spanish nobles. He encouraged the growth 
of large estates through primogeniture; he gave the nobles the 
provincial governorships, the great court offices, the command of 
the professional cavalry. In the Order of the Golden Fleece and 
the long establi.shed presence of the court at Brussels, he pos.sessed 
advantages which he lacked in Spain. The nobility were utilized 
as a link between the court and the provinces. Very different 
was it with the Church. By far the greater part of the Netherlands 
fell under foreign sees, which were fx;culiarly liable to papal 
exactions and to the intrigues of rival Powers. Thus the usual 
conflict between civil and ecclesiastical jurisdiction was ix'cuUarly 
acute. To remedy this dualism of authority and the consequent 
moral and religious abuses, Charles early designed the creation 
of a national diocesan system, and this was a cheri.shed project 
throughout his life. The papacy unfortunately thwarted him, and 
the scheme, which under Charles would have been carried with 
national assent and created a national Church-system, took the 
apfx^arance under Philip of alien domination. If in Germany 
Charles was emperor, he was in the Netherlands territorial prince, 
and thus his interests might easily be at disaccord with those of 
the Empire. Consequently, just as he havl shaken off French 
suzerainty from Flanders and Artois, so he loosened the tie of the 
other provinces to Germany. In 1548 they were declared free 
and sovereign principalities not subject to imperial laws, and all 
the territories w'cre incoriKirated in the Burgundian circle. It was, 
indeed, agreed that they should contribute to imperial taxation, 
and in return receive imperial protection. But this soon became 
a dead letter, and the Netherlands were really severed from the 
Empire, save for the nominal feudal tie in the case of some 
provinces. 

Charles’s Religions Aims^Charles V. is, in the eyes of 
many, the very picture of a Catholic zealot. Popular opinion is 
probably based in the main upon the letters written from Yuste 
in 1558, when two hot-beds of heresy had been discovered in 
Spain herself, and on the contemporary codicil to his will. Charles 
was not then the responsible authority. There is a long step 
between a violent letter and a violent act. Few men would care 
to have their lives judged by letters written in the last extremities 
of gout. Less pardonable was the earlier persecution of the 
Valcncian Moriscoes in 1525-26. The edict of persecution was 
cruel and unnecessary, and all expert opinion in Valencia was 
against it. It was not, however, actually enforced until after the 
victory of Pavia. It seems likely that Charles in a fit of religious 
exaltation regarded the persecution as a .sacrificial thank-offering 
for his miraculous preservation. Henceforth the reign was marked 
by extreme leniency, Spain enjoyed a long lull in the activity of 
her Inquisition. At Naples in 1547 a rumour that the Spanish 
Inquisition was to be introduced to check the growth of heresy in 
influential quarters produced a dangerous revolt. The briefs 
were, however, issued by Paul III., no friend of Charles, and 
when a Neapolitan deputation visited the emperor he disclaimed 
any intention of making innovations. Of a different type to all 
the above was the persecution in the Netherlands, Here it was 
deliberate, chrorJc, and on an ascending scale. In the Netherlands 
the heretics were his immediate subjects, and as in every other 
State, Catholic or Lutheran, they must conform to their prince’js 
religion. But there was more than this. After the suppression of 
the German peasant revolt in J525 many of the refugees found 
shelter in the teeming Netherland cities, and heresy took the form, 
not of Lutheranism, but of Anabaptism, which was believed to 
be perilous to society and the State. The Government put down 
Anabaptism, as a modern Government might stamp out anarchism. 
The edicts were, indeed, directed against heresy in general, and 
were as harsh as they could be—at least on paper. Yet when 


Charles was a.ssured that they were embarrassing foreign trade 
he let it be understood that they should not affect the foreign 
mercantile communities. Prudential considerations proved fre¬ 
quently a drag upon religious ze.al. 

The relations of Charles to heresy must be juilged in the ra.ain 
by his treatment of German Lutheranism. Here he had to deal 
with organized Churches protected by their princes, .supported by 
revenues filched from his own Church and stiffened by formulae 
as rigid as those of Catholicism. The length and stubbornness of 
the conflict will serve to show that Charles’s religious conserva¬ 
tism had a measure of elasticity, that he was not a bigot and 
nothing more. The two more obvious courses towards the restora¬ 
tion of Catholic unity were force and reconciliation, in other 
words, a religious war or a general council. Neither of these was 
a simple remedy. The latter was impossible without papal con¬ 
currence, inojicralive without the assistance of the European 
I’owcrs, and merely irritant without the adhesion of the Lutherans. 
It was most improbable that the papacy, the Powers and tbe 
Lutherans would combine in a measure so palpably advantageous 
to the emperor. Force was hopeless save in the absence of war 
with France and the Turk, and of papal hostility in Italian ter¬ 
ritorial politics. Charles must obtain .subsidies from ccdesi.'Lstical 
.sources, and the support of all German Catholics, especially of 
the traditional rival. Bavaria. Even so the Protestants would 
prolaubly be the stronger, and therefore they must be divided by 
utilizing any religious split, any cla,ss distinction, any personal 
or traditional dislikes, or else by bribery. Force and reconciliation 
seeming equally difficult: could an alternative be found in toler¬ 
ation? The experiment might take the form either of individual 
toleration, or of toleration for the Lutheran States. The former 
would be equally objectionable to Lutheran and Catholic princes 
as loosening their grip upon their subjects. Territorial toleration 
might seem ecjually obnoxious to the emperor, for its recognition 
would strengthen the anti-irnpcrial particularism so closely 
associated with Lutheranism, If Charles could find no permanent 
s^XHufic, he must apply a provisional palliative. It was absolutely 
necessary to patch, if not to cure, because Germany must be 
pulled together to resist French and Turks. Such palliatives were 
two—susi)ension and comprehension. Suspension deferred the 
execution of penalties incurred by heresy, either for a term of 
years, or until a council should decide. Thus it recognized the 
divorce of the two religions, but limited it by Lime. Comprehen¬ 
sion insitead of recognizing the divorce would strive to conceal 
the breach. It was a domeslic remedy, German and national, 
not European and papal. To become permanent it must receive 
the sanction of pope and council, for the Roman emperor could 
not set up a Church of Germany. Yet the formula adopted might 
conceivably be found to fall within the four corners of the faith, 
and so obviate the necessity alike of force or council. Such were 
the conditions of the emperor’s task, and such the methods which 
he actually pursued. He would advance now on one line, now 
on another, now on two or three concurrently, but he never 
definitely abandoned any. This fusion of obstinacy and vt'rsatility 
was a marked feature of his character. 

Suspension was of course often accidental and involuntary. 
The two chief stages of Lutheran growth naturally corre.sponded 
with the periods, each of nine years, when Charles wiis absent. 
Deliberate suspension was usually a consequence of the failure 
of comprehension. Thus at Augsburg in 1530 the wide gulf 
between the Lutheran confession and the Catholic confutation 
led to the definite suspensive treaty granted to the Lutherans at 
Nuremberg (1532). Charles dared not employ the alternative 
of force, because he needed their aid for the Turkish war. In 
1541, after a scries of religious conferences, he personally pre¬ 
sented a compromise in the so-called Book of Regensburg, which 
was rejected by both parties. He then profX).sed that the articles 
agreed upon should be compulsory, while on others toleration 
should be exercised until a national council should decide. Never 
before nor after did he go so far upon the path of toleration, or so 
nearly accept a national settlement. He was then burning to set 
sail for Algiers. His last formal suspen.sive measure was that of 
Spires (Speyer) in 1544, when he was marching against Fraucia. 
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Jit! promiM'd a free and general council to be held in Germany, 
and, as a jireparaiion, a national religious congress. The Luther¬ 
ans were privately as.sured that a measure of comprehension 
should be I on( luded with or without papal approval. Meanwhile 
all edicts against hore.sy were susi>ended. No wonder that Charles 
afterwards confessed that he could .scarcely reconcile these con¬ 
cessions with hi.s conscience, but he won Lutheran aid for his 
(ani{)aign. 1 he peace of Crepy gave all the conditions required 
for the ein{)loymetit of force. He had peace with French and Turk, 
he won the active support of the pope, he had deej)ly divided the 
Lutherans and reconciled Ilavaria. Finding that the Lulhc-rans 
would not acccfit the council summoned by the pope to Trent, 
he resorted to force, and force succeeded. At the Armed Diet of 
154.S reunion .seemed within reach. Hut Haul III. in direct 
opposition to Charles’s wish had withdrawal the council from 
Irenl to Hologna. Charles could not force Lutherans to submit 
to a (ouncil w'hich he did not himself recognize, and he could not 
bring himself to national schism, d'hus, falling back upon his old 
l)allialives, he issued the Interim and the accompanying Reform 
i)t the Clergy, [lending a final settlement by a .satisfactory general 
(ouncil. 'I'hese measures [ilea.sed rudlher party, and Charles 
at the very height of his jiower had faileri. He was conscious of 
failure, and made few attempts even to enforce the Interim. 
Hemrforward [lolitical compliialions gathered round him anew. 
'I'he only remedy was toleration in some form, independent of the 
papa<y and limitless in time. To this CharU'.s could never assent. 
His ideal was shattered, liul it was a great ideal, and the patience, 
the moderation, even at times the adroitness with which he had 
striven towards it, proved him to l.)e no bigot. 

Abdication and Death. —The idea of abdication had long 
been jire.sent W'ith Charles, and in 1555 he acted upon it. To 
ferdinand he gave his lull authority as emjxTor, although at his 
brother’s earrusst re(|uest formal .abdication was delayed until 
1558. In the Hall of the Gohien Fleece at Hrussels on Oct. 25. 
IS.SS- he form.ally resigned to I’hilip the sovereignty of his beloved 
N'elherlands. 'rurning Irom his son to the rcpre.sentatives of the 
estates he said: “Omitleinen, you must nut be astonished if, old 
and ieeblr as 1 am in all my members, and also from the love 1 
bear you, I shed some tears.” In the Netherlands at least the 
love was reciprocal, and tears were infectious among the thousand 
deputies who listened to their sovereign’s last speech. On Jan. 
'b. 155b, Charles resigned his .Spanish kingdoms and th.it of 
Sicily, and shortly afterwards his county of Burgundy. On Sept. 
17 he sailed from Mushing on the last of his many voyages, an 
finglish fleet from Fort Kind bearing him company clown the 
channel. In Feb. he w;is installed in the home which he had 
chosen at Yuste in Eslreniadura. 

The exci-llent books which have been written upon the emj)cror’.s 
retirement have insjiired an interest c^ut of all proportion to its 
real signiticance. His little house was attached to the monastery, 
but was not within it. He was neither an ascetic nor a recluse. 
Ciastroncjinic indi.scretion.s still entailed their inevitable penalties. 
Society vv.is not coniined to interchange of civilities with the 
I'reihren His relations, his chief friends, his olTici.il historians, all 
found llieir way to Yuste, Couriers brought news of Philip’s war 
and jx'ace with Pope Paul 1 \',, of the victories of Saint Quentin 
and Gravelines, of the French capture of Calais, of the danger 
of Oran. As head of the family he intervened in the delicate 
relations with the closely allied house of Portugal; he even 
negotiated with the house of Navarre for reparation for the 
wrong done by hi.s grandfather Ferdin.ind, which ajjpeared to 
weigh upon his conscience. Above all he was shocked by the 
discovery that Spain, his own court, and his very chapel were 
inlected with heresy. Hi.s violent letters to his son and daughter 
recommending immediate per.secution, his profession of regret 
at having kept his word when Luther was in his pow’cr, have 
weighed loo heavily on his reputation. The feverish phrases of 
teligious e.xaltation due to broken health and unnatural retire¬ 
ment cannot balance the deliberate humanity and honour of 
wholesome manhood. A[xirt from such occasional moments of 
excitement, the emjjcror's last years passed tranquilly enough. 
x\t first he would shoot pigeons in the monastery woods, and till 


hi.s last illness tended his garden and his animal pets, or watched 
the operations of Torriani, maker of clocks and mechanical toys. 
After an illness of three weeks the call came in the early hours of 
the I-'east of St. Matthew, who, as his chaplain said, had for 
Christ’s sake forsaken wealth even as Charles had forsaken 
empire. The dying man clasped his wife's crucifix to his breast 
till his fingers lost their hold. The archbishop held it before his 
j eyes, and with the cry of “Ay Jesus!” died, in the words of his 
faithful squire, I). Luis de Quijada, “the chief of men that had 
ever been or W'ould ever be.” Posterity need not agree, but no 
great man can boa.st a mon* honest jiancgyric. 

In character'Charles stands high among contemporary princes. 
It consists of pairs of contrasts, but the better side is usually 
stronger than the w'orse. Steadfast honesty of purpose wais 
occasionally war|X!d by self-interest, or rather he was apt to 
think that his own course must needs be that of righteousness. 
Self-control would give way, but very rarely, to squalls of passion. 
Obstinacy and irresolution were fairly balanced, the former gen¬ 
erally bearing upon ends, the latter upon means. Hi.s own ideals 
were constant, but he could gradually assimilate (ho views of 
others, and could bend to argument and circumstance; yet even 
here he had u habit of harking back to earlier schemes which he 
had seemed to have definitely abandoned. As a soidic'r he must 
rank very high. It was .said that his being emperor lost to Sjiain 
the best light horseman of her army. At every crisis he was ad¬ 
mirably coo), .setting a truly royal example (0 his men. His 
mettle was displayed when he was attacked on the burning sands 
of Tunis, when his troops were driven in panic from Algiers, 
when in spite of physical suflcring he forded the IClbe at Miihl- 
berg. and when he was bombarded by tlu! vastly superior Lutheran 
artillery under the walls of IngoKstadt. When blamed for expos¬ 
ing hirn.self on this last occasion, “1 could not help it,” he 
apologized; “we were short of hands, I could not set a bad 
example.” Neverthele.ss he was by nature timid. Just before 
thi.s very action he had a fit of trembling, and he was afraid of 
mice and spiders. The force, of his example was not confined to 
the field. Melanchthon wrote from x\ugsburg in 1530 that lie was 
a model of ccmtincncc, temperance and moderation, that the old 
domestic discipline was now only preserved in the imperial house¬ 
hold. He tenderly loved his wife, whom he had married for ])e- 
cuniary and diplomatic reasons. Of his two well-known illegitimate 
children, Margaret was horn before he married, and Don John 
long after hi.s wife’s death, but he felt this latter to be a chiid of 
shame. His sobriety was frequently contrasted with the universal 
drunkcnnc.ss of the German and Flemish nobles, which he 
earnestly condemned. But on his appetite he could place no 
control, in spite of the ruinous effects of his gluttony uiion his 
health. In dress, in hi.s hou.sehold, and in his stable he was 
simple and economical. He loved children, llowers, animals and 
binls. I’rofessional jesters amused him, and he was not above a 
joke himself. Maps and mechanical inventions greatly interested 
him, and in later life he became fond of reading. lie takes hi.s 
place indeed amcnig authors, for he dictated (he commentaries 
on his own career. Of music he possessed a really fine knowledge, 
and his high appreciation of Titian proves the [jurily of his feeling 
for art. The little collection of books and pictures which he 
carried to Yu.sie is an index of his tastes. Charles was undeniably 
plain. He confessed that he was by nature ugly, but that as 
artists usually p.aintcd him uglier than he W'as strangers on seeing 
him were agreeably disappointed. The protruding lowTr jaw and 
the thin pale face were redeemed by the fine open brow and the 
bright speaking eyes. He was, moreover, well made, and in youth 
had an incomparable leg. Above all no man could doubt his 
dignity; Charles was every inch an emperor. (E. Ar.) 

BiULiooKAruY.— Memoirs written by Charles in 1550, and treating 
somewhat fully of the years 1543-48; W. Robertson, History of the 
Emperor Charles V. (many editions), an English classic, which needs 
supplementing by later authorities; Commenlaires de Charles-quint, 
ed. Baron Kervyn de Lettenhove (Brussels, 1862) ; G. de Leva, 
Storia documentata di Carlo V. in correlazione alV Italia (5 vols., 
Venice, 1863-94), a general history of the reign, though with special 
reference to it.s Italian aspects, and e.xtcnding to 1552; article by L. 
P. Oachard in Biographie nationalc, vol. iii. (1873), an excellent 
compressed account ; E. A, Mignet, Rivalit^ dc Francois L ct de 
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Charles-qvint (2 vols., 1875) ; H. Baumparten, Geschichte Karls I’. 
(S vols., Stuttgart, i885-(j.O, very full but extending only to 1539; 
E. Armstrong, The Emperor Charles L. (2 vols., 1902), to which 
reference may be made for monographs and collections of documents 
bearing on the reign. The life of Charles V. at Yuste may be studied 
in L. P. Gachard’s Relraitc et mart de Charles-quint au monastire 
dc Yuste (Brussels, 1854-55), and in Sir W. Stirling-Maxwcll’s The 
Cloister Life of the Emperor Charles L. (4 editions from 1852) ; also 
in W. H. Prescott's edition of Robertson’s History (1S57). See also F. 
Harting, Karl V. und die deutsrhe Reichstdnde von his 2555 

(iqio) ; P. Mexia, Hist aria de Carlos Quinto (1918) ; P. Kalhoff. Die 
Kaiseru'dhl Friedrichs IV. und Karl L. (1925); M. Rosi, Jl Primato 
di Carlo V. (1925). 

CHARLES VI. (1685-1740), Roman emperor, was horn on 
Oct. I, 1685, at Vienna. He was the second son of the emjieror 
Leopold I. by his third marriage with Eleanore, daughter of 
Philip William of Neuburg, elector palatine of the Rhine. When 
the Spanish branch of the house of Hab.sburg became extinct in 
1700, he was put forward as the lawful heir in opposition to 
I’hilip V., the Bourbon to whom the Spanish dominions had been 
'eft by the will of Charles II. of Spain. He was proclaimed at 
Vienna on Sept. 19, 1703, and made his way to Spain by the Low 
Countries, England and Li.sbon, remaining in Spain till 1711, 
mostly in Catalonia, where the Habsburg party was strong. Al¬ 
though he had a certain tenacity of purpose he displayed none 
of the qualities required in a prince who had to gain his throne 
by the sword (See Spanish Succession, War of). In 1708 he 
was married at Barcelona to Elizabeth Christina of Brunswick- 
Wolfenbiittel (1691-1750), a Lutheran princess who was jicr- 
suaded to acce[)t Roman Catholicism. On the death of his elder 
brother Joseph I. on April 17, 1711, (Charles inherited the heredi¬ 
tary possessions of the hou.se of Habsburg and their claims on 
the Empire. The death of Joseph without male issue had been 
foreseen, and Charles had at one time been prepared to give up 
Spain and the Indies on condition that he was allowed to retain 
Naples, Sicily and the Milane.se. But when the ca.se aro.se his 
natural obstinacy led him to declare that he would not think of 
surrendering any of the rights of his family. It was with great 
difficulty that he was fiersuadcd to leave Spain, months after the 
death of hi.s brother (on Sept. 27, 1711). Only the emphatic re¬ 
fusal of the European powers to tolerate the reconstruction of 
the empire of Charles V. forced him to give a .sullen submission 
to necessity. He abandoned Spain and was crowned emperor in 
December 1711, but for a long time he would not recognize 
Philip V. Charles .showed an enlightened, though not always suc¬ 
cessful, interest in the commercial prosiacrity of his subjects, but 
from the date of his return to Germany till his death his rulin.g 
passion was to secure his inheritance against dismemberment. As 
early as 1713 he had begun to prepare the “Pragmatic Sanction” 
which was to regulate the succes.sion, and it became the object of 
his policy to obtain the recognition of his daughter Maria There.sa 
as his heiress. His last days were embittered by a disastrous war 
with Turkey, in which he lost almost all he had gained by the 
peace of Passarowitz. He died at Vienna on Oct. 20, 1740, and with 
him exjiired the male line of his house. 

For the personal character of Charles VL see A. von Arneth, 
Geschichle Maria Theresias (Vienna, i8f),v-79). Dr. Franz Krones, 
R. V. Marchland, Grundriss der bsterrrichischen Geschichte (Vienna, 
1882), gives a very copiou.s bibliography. See also J. Zickursch, Die 
Kaiserwahl Karls VI. (1902). 

CHARLES VIL (1697-1745), Roman emperor, known also 
as Charles Albert, elector of Bavaria, was the son of the elector 
Maximilian Emanuel and his .second wife, Theresa Cunigunda, 
daughter of John Sobieski, king of Poland. He was born on Aug. 
6, 1697. His father having taken the side of Louis XIVL of 
France in the War of the Spanish Succession (q.v.), Bavaria was 
occupied by the allies. Charles and his brother Clement, after¬ 
wards archbishop of Cologne, were carried prisoners to Vienna, and 
were educated by the Jesuits under the name of the counts of 
Wittelsbach. When his father was restored to hi.s electorate 
Charles was released, and in 1717 he led the Bavarian contingent 
of the imperial army which served under Prince Eugene against 
the Turks, and is said to have distinguished himself at Belgrade, 
On Sept. 25, 1722, he was betrothed to Maria Amelia, the younger 
of the two orphan daughters of the emperor Joseph 1 . Her uncle 


Charles VI. in.sisted that the Bavarian house should recognize the 
Pragmatic Sanction which established his daughter Maria Theresa 
as heiress of the Habsburg dominions. They did so, but with 
secret protests and mental reservations of their rights, which were 
designed to render the recognition valueles.u The electors of 
Bavaria had claims on the posse.ssions of the Habsburgs under 
the will of the emperor Ferdinand I., who died in 15(14. 

Charles succeeded his father on Feb. 26. 172(1. His policy was 
to keep on good terms with the emperor while slipping out of his 
obligation to accept the IVagmatic Sanction and intriguing to .se¬ 
cure French support for his claims whenever Charles \T. should 
die. These claim.s were advanced immediately after the death of 
Charles VL on Oct. 20, 1740. (.'harles Albert now entered into the 
league against Maria Theresa, to the great misfortune ol himself 
and his subjects. By the help of her enemies he wa.s elected em¬ 
peror in opposition to her husband I'rancis, grand duke of Tus¬ 
cany, on Jan. 24, 1742, umler the title of Charles VIE and was 
crowned at Frankfurt-am-Main on F’eb. 12. But as hi.s army had 
been neglected, he was utterly unable to resist the .Austrian troops. 
While he was being crowneil his hereditary dominions in Bavaria 
were being overrun. During the War of the Austrian Succession 
(q.v.) he was a mere puppet in the hands of the anti-Austrian 
coalition, and was often in want of mere necessities. In the changes 
of the war he was able to re-enter his capital, Munich, in 1743, 
but had immediately afterwards to take llight again. He was 
restored by Frederick the Great in Oct, 1744, but died worn out at 
Munich on Jan, 20, 1745. 

See A. von Arneth, Geschichte Maria Theresias (Vienna, i8(>.u-79), 
and P. T. Heigel, Der ostrrreichische Erhfoljtcstreit und die Kaiser- 
'wahl Karls VIL (Munich, 1877). 

CHARLES L (1887-10::). emperor of Austria :uul king of 
Hungary, horn Aug, 17. 18S7, in Persenbeug, in Lower Austria, 
was the son of the archduke Otto (1865-1906), and Princess 
Maria Jo.sepha of Saxony ( 1S67-1944). The de;ith of his father 
in 1906 and the renunciation by hi.s uncle, the archduke Francis 
I'crdinand, on his marriage with thi' counters Chotek (1900) of 
any right of succession for the children of this union, made him 
lu'ir-prcsumptive to his great-uncle, the emperor, Francis Joseph. 
In (jet. 1911 he married the princess Zita of Bourbon-Parma. 
Of this marriage there were several sons and daughters, the eldest 
of whom, Otto, was born in 1912. Charles’ relations with the 
emi»eror were not intimate, and those with Francis Ferdinand not 
(ordial. After the death of ITancis Ferdinand the old emperor 
took .steps to initiate him in affairs of .State; Iml these studies 
were interrupted almost immediately by the outbreak of the 
World War, After a period at headquarters at Teseben, Charles 
(ommanded the 20th Corps in the offensive of 19’6 against 
Italy, later commanding an army on the eastern front. 

Charles as Emperor. —On Nov. 21, 1916, he succeeded to the 
throne, at a period of extreme difficulty, which he hoped to 
meet by making a complete change in the leading military and 
[lolitical po.st.s in the monarchy. The changes, however, usually 
[iroved unfortunate. Charles himself was an amiable man of 
e.xcellent intentions, but his abilities were mediocre and his 
l>reparatory training inadequate. He iacked calmness and en¬ 
durance, and was prone to headlong, precipitate actions. He was 
powerfully influenced by his immediate entourage—his wife and 
mother-in-law—while distrusting all other advisers. But he was 
most bitterly—and justly—reproached for insincerity. Not 
merely his enemies, but his allies, particularly German statesmen 
and the emperor William, soon felt that they could not trust 
his word; a sentiment shared by the peoples of the Danubian 
monarchy. 

On Charles’ accession the Constitution in Austria was still sus¬ 
pended. In May 1917 he summoned parliament once more, but 
the concessions Charles now made to the Slavonic nationalities 
remained fruitless, merely alienating the majority of the German 
Au.strians, while his concessions to the Magyars in Hungary sim¬ 
ilarly irritated the conservatives of Vienna and the non-Magyars 
of Hungary, without checking the separatist movement. He was 
equally unfortunate in his peace proposals. While refusing the 
idea of a separate peace for Austria, he endeavoured to persuade 
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Germany to buy a general peace by territorial concessions in thi 
west. But the negotiations opened by Count Czernin only bred 
ill-will, which culminated on the jjublication of the so-called 
“Sixtus letter’’ of March 24, 1917. Charles’ belated effort to 
convert Austria into a Federal State on national lines (Oct. 16 
1918; was rendered futile by the failure to apply it to Hungary; 
and Charles was obliged to renounce participation in the Govern¬ 
ment of Au.stria on Nov. i r, 1918, and of Hungary two days later. 

IlAfiMicKC.) After the proclamation of the Austrian re¬ 
public, Charles retired to his castle of Eckartsau; thence he went, 
the Austrian Government having demanded his departure, on 
March 24, 19ig, to Switzerland, where he stayed first at Schloss 
Gstaad and later at Frangins. His attempt at the end of March 
1921 to secure his restoration as king of Hungary failed owing 
to the attitude of the regent. Horthy, and other leading Hun¬ 
garians and the unanimous opposition of the Succession States 
and the Entente. 

Charles returned to Switzerland, where a provisional prolonga¬ 
tion of his residence was accorded him subject to certain condi¬ 
tions. In Oct. 1921, however, he made a surprise air flight with 
his wife from Switzerland to the Hurgenl.md, where he was 
joined hy a small force of armed Royalists, at whose head he 
marched on Budapest. But the Allied I’owers, as well as the “Lit¬ 
tle Entente," made it clear that a coup d'etat would not be toler¬ 
ated, and there was a strong rally at Budapest to the side of the 
Horthy Government. 'J'hc Royalists were met near Budapest and 
deb'ated, Charles and Zita being themselves arrested at Tihany. 

On instructions from the Bowers, the defmite deposition of 
Charles and renunciation of his claims to the throne were in¬ 
sisted u[)on. and he and his wife w'ore handed over to the custody 
of the Allies for internment. Refused the right of a.sylum by 
Switzerland, on the ground that he had not adhered to the condi¬ 
tions agreed ui)on, and accorded a reception by Portugal alone, 
he was conveyed upon the English .ship “Cardiff” to Funchal, 
Madeira. Here he lived in straitened circumstances until his 
death on April i, 1922. 

BiHLiCKiHAiMiv.—-Kfirl Wtrkmann, Der Tote auf Madeira (1923); 
Aladar von Boroviczeny, Der Konig utid sein Reicltvenvescr (1924); 
R. Fester, Kaiser Karl und der [Vendepvnkl des WcUkrieges (1925). 

CHARLES I. ( 1600-1649), king of Great Britain and Ire¬ 
land, second son of James 1 , and Anne of Denrr»ark, was born 
at Dunfermline on Nov. 19, 1600. At his baptism he was created 
duke of Albany, and on Jan. 16, 1605 duke of York. In 1612, 
by the death of his elder brother Henry, he became heir-apparent, 
and was created prince of Wales on Nov, 3, 1616. In 1620 
he took up warmly the cause of his sister the que«'n of Bohemia, 
and in 1621 he defended Bacon, u.sing his influence to prevent 
the chancellor'.s degradation from the jieerage. The prince’s 
marriage with the Infanta Maria, daughter of Philip III. of 
Spain, had been for some time the subject of negotiation, James 
desiring to obtain through Spani.sh support the restitution of 
his son-in-law, I'rederick, to the Palatinate; and in 1623 Charles 
was persuaded by Buckingham, who now obtained a complete 
.'i.scendancy over him in opposition to wiser advisers and the 
king’s own wishes, to make a .s(‘cret expedition him.sclf to Spain, 
put an (nd to all formalities, and bring him his nii.stress himself; 
“a gallant and brave thing for his Highness.” “Steenie” and 
“Baby Charle.s,” as James called them, started on Feb. 17, arriv¬ 
ing at Pari.s on the 21st and at Madrid on March 7, where they 
ns.sumcd the imrornantic names of Mr. Smith and Mr. Brown. 
They found the Spanish court by no means enthusiastic for the 
marriage .and the princess herself av'erse. The prince’s imme¬ 
diate coincrsion was expected, and a complete religious tolerance 
for the Roman Catholics in England demanded. James engaged 
to allow the infanta the right of public w’orship and to use his 
influence to modify the law, but Charles; himself went much 
further. He [)rornised the alteration of the penal law's within 
three years, conceded the education of the children to the mother 
till the age of 12, and undertook to listen to the infanta’s priests 
in matters of religion, signing the marriage contract on July 25, 
1633. The Spanish, however, did not trust to words, and Charles 
was informed that his wife could only follow him to England 


I when thc.se promises were executed. Moreover, they had no in¬ 
tention whatever of aiding the Protestant Frederick. Meanwhile 
Buckingham, incensed at the failure of the expedition, had quar¬ 
relled with the grandees, and Charles left Madrid, landing at 
Portsmouth on Oct. 5, to the joy of the people, to whom the 
propo.sed alliance was odious. He now with Buckingham urged 
James to make war on Spain, and in Dec. 1624 signed a marriage 
treaty with Henrietta Maria, daughter of Henry IV. of France. 
In April Charles had declared solemnly to the parliament that in 
case of his marriage to a Roman Catholic princess no concessions 
should be granted to recusants, but these were in Sept. 1624 de¬ 
liberately promised by James and Charles in a secret article, the 
first instance of the duplicity and deception practised by Charles 
in dealing with the parliament and (he nation. The French on 
their side promised to assist in Mansfeld’s expedition for the re¬ 
covery of the Palatinate, but Louis in October refused to allow 
the men (0 pass through F'rance; and the army, without pay or 
provisions, dwindled away in Holland to nothing. 

On March 27, 1625. Charles I. succeeded to the throne by the 
death of his father, and on May i he was married by proxy to 
Henrielta Maria. He received her at Canterbury on June 13, 
and on the 18th his fir.st parliament assembled. On the day of 
his marriage, Charles had given directions that the prosecutions 
of the Roman Catholics should cease, but be now declared 
his intention of enforcing the laws again.st them, and demanded 
sub.sidies for carrying on the war against Spain. Tht; Commons, 
however, responded coldly. Charles had lent shii)s to Louis XlII. 
to be used against the Protestants at La Rochelle, and the (.’om- 
mons were not aware of the subterfuges and fictitious delays 
intended to prevent their employment. The Protestant feelings 
of the Commons were also arou.sed by the king’s suj)port of the 
royal chaplain, Richard Montagu, who had repudiated Calvinistic 
doctrine. They only voted small sums, and sent up a petition 
on the state of religion, also reflecting upon Buckingham, whom 
they deemed responsible for the failure of Mansfeld’s expedition, 
at the same time demanding counsellors in whom they could 
trust. Parliament was accordingly dissolved by Charles on Aug. 
12. He hoped that greater .success abroad would persuade the 
Commons to be more generous. On Sept. 8, 1625, he made the 
rcaly of Southampton with the Dutch against Spain, and .sent 
an expedition to Cadiz under Sir FMward Cecil, which, however, 
was a failure. In order to make himself independent of parlia¬ 
ment he attempted to rai.se money on the crown jewels in Hol¬ 
land, and to dimini.sh the oppo.sition in the Commons he ex¬ 
cluded the chief leaders by appointing them sheriffs. When tlic 
.second i>arliament met, however, on Feb. 6, 1626, the opj)0- 
ition, led by Sir John Eliot, was more determined than before, 
and their attack was concentrated upon Buckingham. On March 
29, Charles, calling the Commons into his presence, accused 
hem of leading him into the war and of taking advantage 
of his diflirullies to “make their own game.” “1 pray you 
not to be decciveti,” he .said, “it is not a parliamentary way, 
nor ’tis not a way to deal with a king. Remember that parlia¬ 
ments are altogether in my power for their calling, sitting, and 
dissolution; therefore as I find the fruits of them good or evil, 
they are to continue or not to be.” Charles, however, was 
worsted in several collisions with the two bouses, with a conse¬ 
quent loss of influence. He was obliged by the peers to set at 
liberty Thomas Howard, earl of Arundel, whom he had put into 
the Tower, and to send a summons to the carl of Bristol, whom 
he had attempted to exclude from parliament, while the Commons 
compelled him, with a threat of doing no business, to liberate 
Eliot and Digges, the managers of Buckingham’s impeachment, 
whom he had imprisoned. Finally in June the Commons answered 
Charles’s demand for money by a remonstrance asking for Buck¬ 
ingham’s dismissal, which they decided must precede the grant of 
supply. They claimed responsible ministers, while Charles con¬ 
sidered himself the executive and the sole and unfettered judge 
of the necessities of the State. Accordingly on the 15th Charles 
dissolved the parliament. 

The king was now in great need of money. He was at war 
with Spain and had promised to pay £30,000 a month to Christian 
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IV. of Denmark in support of the Protestant campaign in Ger¬ 
many. To these necessities was now added a war with France, 
Charles had never kept his promise concerning the recusants; 
disputes arose in consequence with his wife, and on July 31, 
1626, he ordered all her French attendants to be expelled from 
Whitehall and sent back to France. At the same time several 
French ships carrying contraband goods to the Spanish Nether¬ 
lands, were seized by English warships. On June 27, 1627, Buck¬ 
ingham with a large expedition sailed to the Isle of Re to relieve 
La Rochelle, then besieged by the forces of Louis XI 11 . Though 
the success of the French Protestants was an object much de¬ 
sired in England, Buckingham’s unpopularity prevented support 
being given to the expedition, and the duke returned to Plymouth 
on Nov. II completely defeated. Meanwhile Charles had en¬ 
deavoured to get the money refused to him by parliament by 
means of a forced loan, dismissing Chief Ju-stice Crewe for de¬ 
clining to support its legality, and imprisoning several of the 
leaders of the opposition for refusing to subscrilie to it. These 
summary measures, however, only brought a small sum into the 
treasury. On Jan. 2, 1628, Charles ordered the release of all 
the person.s imprisoned, and on March 17 summoned his third 
parliament. 

Instead of relieving the king’s neccs.sitics the Commons imme¬ 
diately proceeded to discuss the constitutional position and to 
formulate the Petition of Right, forbidding taxation without con¬ 
sent of parliament, arbitrary and illegal imprisonment, com¬ 
pulsory billeting in private houses, and martial law. Charles, 
on May i, first demanded that they should ‘Test on his royal 
word and promise,” He obtained an opinion from the judges 
that the acceptance of the petition would not ab.solutely pre¬ 
clude in certain cases imprisonments without showing cause, 
and after a futile endeavour to avoid an acceptance by return¬ 
ing an ambiguous answer which only exa.sperated the Commons, 
he gave his consent on June 7, in the full and usual form. 
Charles now obtained his subsidies, but no real settlement was 
reached, and his relations with the parliament remained as un¬ 
friendly as before. They proceeded to remonstrate against his 
government and against his .support of Buckingham, and denied 
his right to tonnage and poundage. Accordingly, on June 26, 
they were prorogued. New disasters befell Charles, in the assassi¬ 
nation of Buckingham, and in the failure of the fre.sh expedition 
sent to Re. In Jan. 1629 the parliament reas.sembled, irritated 
by the exaction of the duties and seizure of goods during the 
interval, and suspicious of “innovations in religion,” the king 
having forbidden the clergy to continue the controversy concern¬ 
ing Calvinistic and Arminian doctrines, the latter of which the 
parliament desired to suppress. While they were discussing these 
matters, on March 2, 1629, the king ordered them to adjourn, 
but amidst a scene of great excitement the speaker, Sir John 
Finch, was held down in his chair and the doors were locked, 
whilst resolutions against innovations in religion and declaring 
those who levied or paid tonnage and poundage enemies to their 
country were passed. Parliament was immediately dissolved, and 
Charles imprisoned nine members, leaders of the opposition, 
Eliot, Holies, Strode, Selden, Valentine, Coryton, Heyman, Ho¬ 
bart and Long. Eliot, the most formidable of his opponents, 
died in the Tower of consumption after long years of close 
and unhealthy confinement, Charles even refusing to surrender 
his corpse to his family. 

For II years Charles ruled without parliaments and with some 
success. There seemed no reason to think that “that noise,” to 
use Laud’s expression concerning parliaments, would ever be 
heard again by those then living. A revenue of about £618,000 
was obtained by enforcing the payment of tonnage and poundage, 
and—^while avoiding the taxes, loans, and benevolences forbidden 
by the petition of right—by monopolies, fines for knighthood, and 
for pretended encroachments on the royal domains and forests, 
which enabled the king to meet expenditure at home. In Ireland, 
Charles, in order to get money, had granted the Graces in 1628, 
conceding security of titles of piore than 60 years’ standing, 
and a more moderate oath of allegiance for the Roman Catholics, 
together with the renunciation of the shilling fine for non-attend¬ 


ance at church. He continued, however, to make various at¬ 
tempts to get estates into his possession on the pretext of invalid 
title, and on May 12, 1635, the City of London estates were 
sequestered. Charles here destroyed one of the most valuable 
settlements in Ireland founded by James 1 . in the interests of 
national defence, and at the same time extinguished the historic 
loyalty of the city of London, which henceforth steadily favoured 
the parliamentary cause. In 1633 Wentworth had Ix'en sent to 
Ireland to establish a mediaeval monarchy and get money, and 
his succc.ss in organization seemed great enough to justify the 
attempt to extend the system to England. Charles at the same 
time restricted his foreign policy to scarcely more than a wi.sh 
for the recovery of the Palatinate, to further which he engaged 
in a series of numerous and mutually destructive negotiations 
with Gustavus Adolphus and with Spain, finally making peace 
with Spain on Nov, 5, 1630, an agreement which was followed 
on Jan. 2, 1631, by a further secret treaty, the two kings binding 
themselves to make war on the Dutch and partition their terri¬ 
tories. A notable feature of this agreement was that while in 
Charles’s portion Roman Catholicism was to be tolerated, there 
was no guarantee for the security of Protestantism in the terri¬ 
tory to be ceded to Spain, 

In 1634 Charles levied ship-money from the seaport towns 
for the increase of the navy, and in 1635 the tax was extended 
to the inland counties, which aroused considerable opposition. 
In Feb. 1637 Charles obtained an opinion in favour of his claims 
from the juclge.s, and in 1638 the great Hampden case wa.s de¬ 
cided in his favour. The apparent success, however, of Charles 
was imperilled by the general and growing resentment aroused by 
his exactions and whole policy, and this again was small compared 
with the fears excited by the king’.s attitude towards religion 
and Protestantism. He .supported zealously Laud’s rigid Anglican 
orthodoxy, his compulsory introduction of unwelcome ritual, and 
his narrow, intolerant and despotic policy, which was marked 
by several savage prosecutions and sentences in the Star Cham¬ 
ber, drove numbers of moderate Protestants out of the Church 
into Presbyterianism, and created an inten.se feeling of hostility 
to the Government throughout the country. Charles further in¬ 
creased the popular fears on the subject of religion by his wel¬ 
come given to Panzani, the pope’s agent, in 1634, who en¬ 
deavoured unsuccessfully to reconcile the two churches, and 
afterwards to George Conn, papal agent at the court of Henrietta 
Maria, while the favour shown by the king to these was con¬ 
trasted with the severe sentences passed upon the Puritans. 

The .same imprudent neglect of the national sentiment was 
pursued in Scotland. Charles had already made powerful enemies 
there by a declaration announcing the arbitrary revocation of 
former church estates to the crown. On June 18, 1633, he was 
crowned at Edinburgh with full Anglican ceremonial, whicli lost 
him the hearts of numbers of his Scottish subjects and aroused 
hostility to his government in parliament. After his return to 
England, he gave further offence by ordering the use of the 
surplice, by his appointment of Archbishop Spotliswoode as chan¬ 
cellor of Scotland, and by introducing other bishops into the 
privy council. In 1636 the new Book Oj Canons was issued by the 
king’s authority, ordering the communion table to be placed at 
the east end, enjoining confession, and declaring excommunicate 
any who should presume to attack the new prayer-book. The 
latter was ordered to be used on Oct. 18, 163O, but it did not 
arrive in Scotland till May 1637. It wa& intensely disliked both 
as “popish” and as English. A riot followed its first use in St. 
Giles’ cathedral on July 23, and Charles’s order to enforce it on 
Sept. 10 was met by fresh disturbances and by the establishment 
of the “Tables,” national committees which now became the real 
though informal government of Scotland. In 1638 the national 
covenant was drawn up, binding those that signed it to defend 
their religion to the death, and was taken by large numbers with 
enthusiasm all over the country. Charles now drew back, 
promised to enforce the canons and prayer-book only in a “fair 
and legal way,” and sent the marquis of Hamilton as a mediator. 
The latter, however, a weak and incapable man, desirous of popu¬ 
larity with all parties, and unfaithful to the king’s interests, 
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yielded ever>'lhinK. without ohtainiriR the return of Charles’s 
subjects to their allegiance. The assembly met at GlasRow on 
Nov, 2 1, and in sfiitc of Hamilton’s of)i)osition immediately pro- 
ceedt.-d to judge the liishops. On the 2.sth Hamilton dissolved it, 
but it continued to sit, deposed the bishops and re-established 
I’resbyterianisrn. Thi? relndlion had now begun and an appeal 
to arms alone could decide the quarrel betwetm Charles and his 
.subjects. On May 2S, j6^q, he arrived at Berwick with a small 
and ill-trained forrc', thus beginning wdiat is known as the first 
Bishops’ War; but being confronted by the Scottish army at 
Duns Law, he was (ompelled to sign the treaty of Berwick on 
June 18, which jirovided for the disbandment of both armies 
and the restitution to the king of royal castles, referring all 
questions to a general assembly and a parliament. When the 
as.semliiy met it abolished episco|)acy, but Charles, who on Aug. 
3. had returned to Whitehall, refused his consent to this and 
other measures projiosed by the .Scottish f>arliament. JJis ex¬ 
treme' f'lnam ial necessities, and the; jirospect of renewed hostilities 
,w'ith the Scots, now moved Charles, at the instigation of Straf¬ 
ford, wdio in September had h'ft Ireland to become the king’s 
chief adviser, to turn again to parli.ament for assistance as the 
last ri'source, and on A]»ril 13, 1640, the Short rarliament as- 
sernbk'd. But on its discussing grievances before granting sup¬ 
plies and finally refusing sulisidies fill peace was made with the 
Scots, it W'as dissolved on May 5. Charles returned once more 
to measures of repression, and on the 10th imprisoned .some of 
the London aldc'rmen who refused to lend money. He jirepared 
for war. scra[)ing together what money he could and obtaining 
a grant through Strafford from Ireland. His jio.sition, however, 
W'as hopeless; his forces were totally undi.sciplined, and the Scots 
were su|)i)orled by the parliamentary opposition in England. On 
Aug. 20 the Scots crossed the; 'fwi'ccl, beginning the so-called 
second Bishops’ War, defeated the king's army at Newborn on 
the 28fh, and subse(|uentl)’ occupied Newcastle and Durham, 
('harlt's at this jumture, on Sept. 24, summoned a great council 
of the jicers; and on Oct. 21 a cessation of arms was agreed to 
by the treaty of Kipon, the Scots receiving X.S50 a day for the 
maintename of the army, and further negotiations being trans¬ 
ferred to London. On Nov. 3 the king summoned the Long 
Parliament. 

At this great crisis, which would indeed have taxed the resolu¬ 
tion and resource of the most cool-headed and sagacious state.s- 
man, Charles failed signally. He might have taken his stand on 
the ancient and umloublc'd jirerogativc of the crown, resisted all 
('mroachmenis on the executive by the parliament by legal and 
constitutional means, which were probably am|.)le, and in case 
of neiessity have appealed to Iht' loyalty of the nation to support 
him in arms; or he might h.ive waived his rights, and, acknowl¬ 
edging the mistakes of his past administration, have united with 
the parliament and created once more that union of interests and 
sentiment, of the monarchy with the nation which had made 
England so powerful. Charles, howe\’er, pretended to do both 
simultaneously or by turns, and therefore accomplished neither. 
The illegally imprisoned members of the last parliament, now 
smarting with the sense of their wrongs, were set free to stimulate 
the violence of the opposition to the king in the new assembly. 
Of Charles’s double .statecraft, however, the series of incidents 
which terminated the career of the great Strafford form the most 
terrible example. Strafford had come to London in Nov., having 
been assured by Charles that he “should not suffer in his person, 
honour or fortune.’’ but was impeached and thrown into (he 
Tower almost immediately. Charles took no steps to hinder the 
progress of the proceedings against him, but entered into schemes 
for saving him by bringing up an army to London, and this step 
exasperated Strafford’s enemies, and added new zeal to the prose¬ 
cution. On April 23. after the passing of the attainder by the 
Commons, he repeated to Strafford his former assurances of pro¬ 
tection. On May i he appealed to the Lords to spare his life 
and be satisfied with rendering him incapable of holding oftke. 
On the 2nd he made an attempt to seize the Tower by force. On 
the 10th, yielding to the queen’s fears and to the mob surging 
round his palace, he signed his death-warrant. “If my own person i 


{ only were in danger,” he declared to the council, ‘T w'ould gladly 
venture it to save my Lord Strafford’s life; but seeing my wife, 
children, all my kingdom are concerned in it, I am forced to 
give way unto it.” On the nth he sent to the peers a iiclition 
for Strafford’s life, the force of which was completely annulled 
by the .strange postscript: “If he must die, it were a charity to 
reprieve him until Saturday.” This tragic surrender of his great 
and devoted servant left an indelible stain upon the king’s charac¬ 
ter, and he lived to repent it bitterly. One of his last admonitions 
to the prince of Wales was “never to give way to the punishment 
of any for their faithful service to the crown.” It was regarded 
by Charles as the cause of his own subsequent misfortunes, and 
on the scaffold the remembrance of it disturbed his own last 
moments. The surrender of Strafford was followed by another 
.stuijendous concession by Charles, the surrender of his right to 
dis.solve the parliament without its own consent, and the parlia¬ 
ment immediately proceeded, with Charles’s consent, to sweep 
away the star-chamber, high commission and other extra-legal 
courts, and all extra parliamentary taxation. Charles, however, 
did not remain long or consistently in the yielding mood. In 
June 1641 he engaged in a second army plot for bringing up the 
forces to London, and on Aug. lo he set out for Scotland in 
order to obtain the Scottish army against the parliament in 
England; this plan was obviously doomed to failure and was in¬ 
terrupted by another appeal to force, the so-callcd Incident, at 
which Charles was suspected (in all probability unjustly) of 
having connived, consisting in an attempt to kidnap and murder 
Argyll, Hamilton and Lanark, with whom he was negotiating. 
Charles had also ai)parently been intriguing with Iri,sh Roman 
Catholic lords for military help in return for concessions, and 
he was su.speclccl of comi)licity in the Irish rebellion which now 
broke out. He left Scotland more discredited than ever, having 
by his conces.sions made, to use Hyde’s words, “a perfect deed of 
gift of that kingdom,” and without gaining any advantage. 

Charles returned to London on Nov. 25, 1641, and was imme¬ 
diately confronted by the Grand Remonstrance (passed on the 
22ml), in which, after reciting the chief points of the king’s mis- 
govemment, the parliament dcananded the appointment of ac¬ 
ceptable ministers and (he constitution of an assembly of divines 
to settle the religious question. On Jan. 2, 1642, Charles gave office 
(o the opposition members Colcpcpcr and Falkland, and at the 
same time Hyde left the opposition partly to serve the king. 
Charles promised to take no serious sti'p without their advice. 
Nevertheless, entirely without their knowledge, through the in¬ 
fluence of the queen whose impeachment was intended, Charles 
on the 4th made the rash and fatal attempt to seize with an 
armed force the five members of the Commons, Pyrn, Hampden, 
Holies, Hesilrige and Strode, whom, together with Mandeville 
(afterwards carl of Manchester) in the Lords, he had impeached 
of high treason. No English sovereign ever had (or has .since 
that time) penetrated into (he House of Commons. So complete 
and flagrant a violation of parliamentary liberties, and an appeal 
so crude and glaring to brute force, could only be justified by 
complete success; but the court plans had been betrayed, and 
were known to the offending members, who, by order of the 
House, had taken refuge in the city before the king’s arrival 
w’ith the soldiers. Charles, on entering the House, found “the 
birds flown,” and returned bafllcd, having thrown away the last 
chance of a peaceful settlement. (See Lentiiall, William.) 
The next day Charles was equally unsuccessful in obtaining their 
surrender in the city. “The king had the worst day in London 
yesterday,” wrote a spectator of the scene, “that ever he had, 
the people crydng ‘privilege of parliament,’ by thousands and 
prayed God to turn the heart of the king, shutting up their shops 
and standing at their doors with swords and halberds.” On the 
loth, amidst general manifestations of hostility, Charles left 
Whitehall to prepare for war, destined never to return till he 
was brought back by his victorious enemies to die. 

Several months followed spent in manoeuvres to obtain the 
control of the forces and in a paper war of controversy. On 
April 23 Charles was refused entry into Hull, and on June 2, 
the parliament sent to him the “Nineteen Propositions,” claiming 
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the whole sovereignty and government for the parliament, in¬ 
cluding the choice of the ministers, the judges, .and the control 
of the army, and the execution of the laws against the Roman 
Catholics. The military ev’ents of the war are described in the 
article Great Rehellion. 

The negotiations carried on at Uxbridge during Jan. and Fob. 
1645 failed to secure a settlement, and on June 14 the crushing 
defeat of the king’s forces, by the new model army, at Naseby 
practically ended the civil war. Charles, however, refused to 
make peace on Rupert’s advice, and considered It a point of 
honour “neither to abandon God’s cause, injure my successors, 
nor forsake my friends.’’ His chief hope was to join Montrose 
in Scotland, but his march north was prevented by the parlia¬ 
mentary forces, and on Sept. 24 he witnessed from the walls of 
Chester the rout of his followers at Rowton Heath. He now 
entered into a series of intrigues, mutually destructive, which, 
becoming known to the different parties, exasperated all and 
diminished still further the king’s credit. One proposal was the 
levy of a foreign force to reduce the kingdom; another, the 
supply through the marquis of Ormonde of 10.000 Irish. Corre¬ 
spondence relating to these schemes, fatally compromising as 
they were if Charles hoped ever to rule England again, was di.s- 
covered by his enemies, including the Glamorgan treaty, which 
went much further than the instructions to Ormonde, but of 
which the full responsibility has never been really traced to 
Charles, who on Jan. 29, 1646, disavowed his agent’s proceedings. 
He simultaneously treated with the parliament, and promised 
toleration to the Roman Catholics if they and the pope would 
aid in the restoration of the monarchy and the church. Nor 
was this all. The parliamentary forces had been closing round 
Oxford. On April 27 the king left the city, and, on May 5, 
gave himself up to the Scottish army at Newark, arriving on the 
13th with them at Newcastle. On July 13 the parliament .sent 
to Charles the “Newcastle Propositions,” which included the 
extreme demands of Charles’s acceptance of the Covenants, the 
abolition of episcopacy and establishment of Presbyterianism, 
severer laws against the Roman Catholics and parliamentary 
control of the forces, with the withdrawal of the Irish cessation, 
and a long list of royalists to be exempted from pardon. Charles 
returned no definite answer for several months. He imagined 
that he might now find support in Scottish royalism, encouraged 
by Montrose’s series of brilliant victories, but these hopes were 
destroyed by the latter’s defeat at Philiphaugh on Sept, 13. The 
Scots insisted on the Covenant and on the permanent establish¬ 
ment of Presbyterianism, while Charles would only consent to 
a temporary maintenance for three years. Accordingly the Scots, 
in return for the payment of part of their army arrears by the 
parliament, marched home on Jan. 30, 1647, leaving Charles 
behind, who under the care of the parliamentary commissioners 
was conducted to Holmby House. Thence on May 12 he sent 
his answer to the Newcastle Propositions, offering the militia to 
the parliament for ten years and the establishment of Pres¬ 
byterianism for three, while a final settlement on religion was to 
be reached through an assembly of 20 divines at Westminster. 
But in the midst of the negotiation with the parliament Charles’s 
person was seized, on June 3, 1647, by Cornet Joyce under in¬ 
structions of the army, which soon afterwards, occupied London 
and overpowered the parliament, placing Charles at Hampton 
Court. 

If Charles could have remained firm to either one or the other 
faction, and have made concessions either to Presbyterianism or 
on the subject of the militia, he might even now have prevailed. 
But he had learned nothing by exi>erience and continued at this 
juncture his characteristic policy of intrigue and double-dealing, 
“playing his game,” to use his own words, negotiating with both 
parties at once, not with the object or wish to arrive at a settle¬ 
ment with either, but to augment their disputes, gain time and 
profit ultimately by their divisions. The “Heads of the Pro¬ 
posals,” submitted to Charles by the army on July 28, 1647, 
were terms conceived on a basis far broader and more statesman¬ 
like than the Newcastle Propositions, and such as Charles might 
well have accepted. The proposals on religion anticipated the 


Toleration Act of 1689. There w,as no mention of episcopacy, 
and its existence was thereby indirectly admitted, but complete 
religious freedom for all Protestant denominations was provided, 
and the power of the church to inflict civil penalties abolished! 
while it was also suggested that dangers from Roman Catholics 
and Jesuits might be avoided by means other than enforcing 
attendance at Church. The parliament was to dissolve itself and 
be succeeded by biennial assemblies elected on a reformed 
franchise, not to be dissolved without their own con.sent before 
120 days, and not to sit more than 240 days in the two years. 
A council of state was to conduct the foreign policy of the state 
and conclude peace and war subject to the approval of parlia¬ 
ment, and to control the militia for ten years, the commanders 
being appointed by parliament, as also the officers of .state for 
ten years. No peer created since May 21, 1642, was to .sit in 
parliament without con.sent of both Houses, and the judicial de¬ 
cisions of the House of Lords were to be ratified by the Com¬ 
mons. Only five persons were excepted from amnesty, but royal¬ 
ists were not to hold office for five years and not to sit in the 
('ommons till the end of the second biennial parliament. Pro¬ 
posals for a scries of reforms were also added. C’harles, however, 
was at the same time negotiating with Lauderdale for an invasion 
of England by the Scots, and imagined he could win over Crom¬ 
well and Fairfax by “proffers of advantage to themselves.” The 
precious opportunity was therefore allowed to slij) by. On Sept. 
9 he rejected the proposals of the parliament for the establish¬ 
ment of Presliytcrinnism. His hopes of gaining advantages by 
playing upon the differences of his ojiponents proved a complete 
failure. Fresh terms were drawn up by the array and parliament 
together on Nov. 10, but before these could be presented, Charles, 
on the iith, had escaped to Carisbrookc Castle in the Isle of 
Wight. Thence on the i6th he sent a message offering T*re.sby- 
terianism for three years and the militia for his lifetime to the 
parliament, but insisting on the maintenance of episcojvuy. On 
Dec. 28 he refused his assent to the Four Hills, which demanded 
the militia for parliament for 20 years, and practically forever 
annulled the honours recently granted by the; king ami his declara¬ 
tions against the Houses, and gave to parliament the right to 
adjourn to any place it wished. On Jan. 3, 1048, the Commons 
agreed to a resolution to address the king no further, in which 
they were joined by the Lords on the I5lh. 

Charles had meanwhile taken a further fatal step which brought 
about his total destruction. On Dec. 26, 1647, he had signed at 
Carisbrookc with the Scottish commissioners the .secret treaty 
called the “Engagement,” whereby the Scots undertook to invade 
England on his behalf and restore him to the throne on condition 
of the establishment of Presbyterianism for three years and the 
suppre.s.sion of the sectarians. In consecjuencc the .second civil 
Avar broke out and the Scots invaded hmgland unrler Hamilton. 
'Phe royalist risings in England were soon suppressed, and Crom¬ 
well gained an easy and decisive victory over the Scots at Preston. 
Charles was now left alone to face his enemies, with the whole 
tale of his intrigues and deceptions unmasked and exposed. The 
la.st intrigue with the Scots was the most unpardonable in the 
eyes of his contemporaries, no less‘wicked and monstrous than 
his design to conquer England by the Irish soldiers; “a more 
prodigious treason,” said Cromwell, “than any that had been 
perfected before; because the former quarrel was that Engli.shmen 
-might rule over one another; this to vassalizc us to a foreign 
nation.” Cromwell, who up to this point had shown himself fore¬ 
most in supporting the negotiations with the king, now spoke of 
the treaty of Newport, which he found the parliament in the 
act of negotiating on his return from Scotland, as “this ruining 
hypocritical agreement.” Charles had engaged in these negotia¬ 
tions only to gain time and find opportunity to escape. He had 
stipulated that no concession from him should be valid unless an 
agreement were reached upon every point. He had now con¬ 
sented to most of the demands of the parliament, including the 
repudiation of the Irish cessation, the surrender of the delin¬ 
quents and the cession of the militia for twenty years, and of the 
offices of state to parliament, but remained firm in his refusal 
to abolish episcopacy, consenting only to Presbyterianism for 
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three years. Charles’s devotion to the church is undoubted. In 
April 1646, before his flij^ht from Oxford, inspired perhaps by 
superstitious fears as to the ori^'in of his misfortunes, he had 
delivered to Sheklf)n, afterward.s archbishop of Canterbury, a 
written vow (now in the library of St. Paul’s cathedral) to restore 
all church lands held by the crown on his restoration to the 
throne; and almost hi.s last injunction to the prince of Wales 
was that of tidelily to the national church. His present firmness, 
however, in its support was caused probably less by his devotion 
to it than by his de.sire to .secure the failure of the whole treaty, 
and his attempts to escape, naturally weakened the chances of 
siKcess. C'roinwell now supi)orted the petitions of the army 
against the treaty. (,)n Nov. 16 the council of ofiicers demanded 
the trial of the kiiiK, “the cajiital and grand author of our 
troubles,” ami on Nov. 27 the parliamentary commi.s.sioners re¬ 
turned from Newport without having secured Charles’s consent. 
Charles was removed to Hurst Ca.slle on Dec. i, where he re¬ 
mained till the J9th, thence being taken to VVincl.sor, where he 
arrived on the 2,utl- Cn the 6th “Pride’s Purge” had removed 
from the Commons all those who might .show any favour to the 
king. On the 25th a last attempt by the council of officers to 
come to terms with him was repufsed. On Jan. t the remnant of 
the ('ommon.s resolved that Charles was guilty of treason by “levy¬ 
ing war against the parliament and kingdom of Kngland”; on the 
4th they declared their own power to make laws without the 
lords or the sovereign, and on the Oth established a “high court 
of justice” to try the king. On the ujth Charles was brought 
to St. James Palace, and on the next day his trial began in 
Westminster Hall, without the assistance of any of the judges, 
wlu) all refused to take part in the proceedings. He laughed 
aloud at hearing hijn.sclf called a traitor, and immediately de¬ 
manded by what authority he was tried. He had been in treaty 
with the parliament in the Isle of Wight and taken thence l>y 
force; he .saw no lords present. He was told by Hradshaw, the 
president of the court, that he was tried by the authority of the 
people of England, who had elected him king; and when Charles 
retorted th.it he was king by inheritance and not by election, 
and that England had been an hereditary kingdom for more than 
1,000 years, Hradshaw cut .short the discussion by adjourning the 
court. On the 22nd Charles repealed his reasoning, adding, “It 
is not my case alone; it is the freedom and liberty of the peojile 
of England, and do you pretend what you will, I stand more 
for their liberties, for if power without law may make laws . . . 
I do not know what subject he; is in England that can be sure 
of hi.s life or anything he calks his own.” On the 23r(l he again 
refused to plead. The court was adjourned, and there were 
several signs that the army in their prosecution of the king had 
not the nation at their back. While the soldiers had shouted 
“Justice! justice!” as the king passed through their ranks, the 
civilian spectators from the end of the hall had cried “God save 
the king!” After some considerable oppo.silion and reluctance 
on the 26th the court decided unanimously upon his execution, 
and on the 27th Charles was brought into court for the last time 
to hear his sentence. His rec^uest to be heard before the Lords 
and Commons was rejected, and his attempts to answer the 
charges of the president were silenced. Sentence was pronounced, 
and (he king was removed by the soldiers, uttering his last broken 
prote.st; “1 am not suffered to speak. Expect what justice other 
people will have.” 

In the.se last hours. Charles, who wa.s probably weary of life, 
showed a remarkable dignity and self-possession, and a firm 
resignation supj)orted by religious faith and by the absolute con¬ 
viction of his own innocence, which, says Burnet, “amazed all 
people and (hat so much the more because it was not natural to 
him. It was imputed to a very extraordinary measure of super¬ 
natural as.sistancc . , it was owing to something within him¬ 
self that he went through so many indignities with so much true 
greatness without disorder or any sort of affectation.” Nothing 
in hi.s life became Charles like the leaving it. “He nothing com¬ 
mon did or mean Upon that memorable scene.” On the morn¬ 
ing of Jan. 29 he said his last sad farewell to his younger children, 
Elizabeth and Henry duke of Gloucester. On the 30th at ten 


o’clock he walked across from St. James’s to Whitehall, calling 
on his guard “in a plea.sant manner” to walk apace, and at two 
he stepped upon the scaffold from a window, probably the 
middle one, of the Banqueting House. He was separated from the 
people by large ranks of .soldiers, and his last speech only reached 
Juxon and those with him on the scaffold. He declared that he 
had desired the liberty and freedom of the people as much as 
any; “but I must tell you that their liberty and freedom con¬ 
sists in having government. ... It is not their having a share 
in the government; that is nothing appertaining unto them. A 
subject and a sovereign are clean different things.” These, 
together with his declaration that he died a member of the 
Church of England, and the mysterious “Remember” spoken to 
Juxon, were Charles’s last words. “It much discontents the citi¬ 
zens,” wrote a spectator; “ye manner of his deportment was very 
resolutely with some smiling countenances, intimating his willing¬ 
ness to be out of his troubles.” (Notes and Queries, 7th ser., viii. 
326). “The blow I saw given,” wrote another, Philip Henry, 
“and can truly say, with a sad heart, at the instant whereof I 
remember well, there was such a grone by the Thousands then 
present as I never heard before and desire I may never hear 
again. There was according to order one Troop immediately 
marching fromwards Charing Cross to Westminster and another 
frontwards Westminster to Charing Cross, purposely to masker” 
{i.e., to overpower) “the people and to di.sperse and scatter them, 
so that 1 had much acloe amongst the rest to escape home without 
hurt’’ {Letters and Diaries of P. Henry \ 1882J, 12). 

Amidst such scenes of violence was at last effected the destruc¬ 
tion of Charles. “It is lawful,” wrote Milton, “and hath been held 
so through all ages for any one who have the power to call to 
account a Tyrant or wicked King, and after due conviction to 
depose and put him to death” {Tenure of Kings and Magis- 
trates). But here (it might well be contended) there had been no 
“due conviction.” The execution had been the act of the king’s 
f)ersonal enemies, an act technically illegal, morally unjustiliatile 
because the supposed crimes of Charles had been coiuiuned by 
the later negotiation.s with him, and indefensible on the ground 
of public expediency, for the king’s death proved a far greater 
obstacle to the re-cstabli.shment of settled government than his 
life could have been. The result was an extraordinary revulsion 
of feeling in favour of Charles and the monarchy, in which the 
incidents of his misgovernment were completely forgotten. He 
soon became in the popular veneration a martyr and a saint. His 
fate was compared with the Crucifixion, and his trials and suffer¬ 
ings to those of the Saviour. Handkerchiefs dipped in his blood 
wrought “miracles,” and the Eikon Basilike, published on the day 
of his funeral, presented to the public a touching, if not a genuine, 
portrait of the unfortunate sovereign. At the Restoration the 
anniversary of his death was ordered to be kept as a day of 
fasting and humiliation, and the service appointed for use on 
the occasion was only removed from the prayer book in 1859. 
The conception of Charles as a martyr for religion has still its 
appeal. “Had Charles been willing to abandon the church and 
give up episcopacy,” says Bishop Creighton, “he might have 
saved his throne and his life. But on this point Charles stood 
firm, for this he died and by dying saved it for the future” {Lec¬ 
tures on Archbishop Laud [1895], p. 25). Gladstone, Keble, 
Newman write in the .same strain. “It was for the Church,” says 
Gladstone, “that Charles shed his blood upon the scaffold” {Re¬ 
marks on the Royal Supremacy [1850], p. 57). “I rest,” says 
Newman, “on the scenes of past years, from the Upper Room 
in Acts to the Court of Carisbrooke and Uxbridge.” 

The injustice and violence of the king’s death, however, the 
pathetic dignity of his last days, and the many noble traits in 
his character, cannot obscure the ultimate causes of his downfall 
and destruction. The constitutional struggle between the crown 
and parliament had not been initiatea by Charles I. In some 
degree he inherited a situation for which he was not responsible. 
According to the ideas of kingship which then prevailed, he can 
not justly be blamed for defending the prerogatives of the crown 
as precious and sacred personal possessions which it was his duty 
to hand down intact to his successors; for his refusal to 3deld up 
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the control of the executive to the parliament or the army; or 
for his defence of the national church. But the great constitu¬ 
tional and religious points of dispute between the king and parlia¬ 
ment, though doubtless involving principles vital to the national 
interests, would not alone have sufficed to destroy Charles. 
Monarchy was too much venerated, was too deeply rooted in 
the national life, to be hastily and easily extirpated. The state¬ 
craft of Charles had consisted throughout in an unhappy scries 
of subterfuges, falsehoods and deception from the fraud concern¬ 
ing the concessions to the Roman Catholics at his marriage, and 
the evasions with which he met the Petition of Right, to the 
abandonment of Strafford, and the simultaneous negotiation with, 
and betrayal of, all parties. The bond of union between his 
people and himself had been early broken, and compromise i.s 
only possible between parties which can trust one another, and 
which are sincere in their endeavour to reach agreement. Thu.s 
on Charles himself largely falls the re.sponsibility for the catas¬ 
trophe. 

His character and motives till a large place in Engli.sh history, 
but they have never been fully understood and po.ssibly were 
largely due to physical causes. His weakn<*ss as a child was so 
extreme that his life was despaired of. He outgrew physical 
defects, and as a young man excelled in horsemanship and in the 
sports of the times, but always retained an impediment of speech. 
At the time of his accession his reserve and reticence w^ere espe¬ 
cially noticed. Buckingham was the only person who ever enjoyed 
his friendship, and after his death Charli's placed entire con¬ 
fidence in no man. His character was marked by a weakness 
which .shirked and postponed the settlement of difficulties, by a 
meanness and ingratitude ev^en when dealing with his most de¬ 
voted followers, by an obstinacy which only feigned compliance, 
by an untruthfulness which differed widely from his son’s un- 
blu.shing deceit. Yet Charles, in spite of his failings, had many 
fine qualities. Clarendon, who was fully conscious of them, who 
does not venture to call him a good king, and allows that “his 
kingly virtues had some mixture and alloy that hindered them 
from .shining in full lustre,” declares that “he was if every any, 
the most worthy of the title of an Honest Man, so great a lover 
of justice that no temptation could di.spo.sr him to a wrongful 
action except that it was disguised to him that he believed it 
just,” “the worthiest of gentlemen, the best master, the best 
friend, the best husband, the best father and the best Christian 
that the age in which he lived jwoduced.” With all its deplorable 
mistakes and failings Charles I.’s reign belongs to a sphere in¬ 
finitely superior to that of his unscrupulous, corrupt, selfish but 
more successful son. His private life was without a blemish. 
Immediately on his accession he had suppressed the disorder 
which had existed in the household of James I., and let it be 
known that whoever had business with him “must never approach 
him by backstairs or private doors’’ (Salvetti’s Corresp. in Hisl. 
MSS. Comm, nth Rep. app. pt. i. p. 6 ). He maintained a strict 
sobriety in food and dress. He had a fine artistic sense, and 
Milton reprehends him for having made Shakespeare, “the closest 
companion of his solitudes.” “Monsieur le Prince de Galles,” 
wrote Rubens in 1625, “est le prince le plus amateur de la pein- 
ture qui soit au mondc.” He succeeded in bringing together dur¬ 
ing 20 years an unrivalled collection, of which a great part was 
dispersed at his death. He showed a noble insensibility to flattery. 
He was deeply and sincerely religious. He wished to do right, 
and was conscious of the purity of his motives. Those who came 
into contact with him, even the most bitter of his opponents, were 
impressed with his goodness. The great tragedy of his life, to be 
read in his well-known, dignified, but weak and unhappy features, 
and to be followed in his inexplicable and mysterious choice of 
baneful instruments, such as Rupert, Laud, Hamilton, Glamorgan, 
Henrietta Maria—all in their several ways working out his de¬ 
struction—seems to have been inspired by a fateful insanity or in¬ 
firmity of mind or will, recalling the great Greek dramas in which 
the poets depicted frenzied mortals rushing into their own de¬ 
struction, impelled by the unseen and superior powers. 

The king’s body, after being embalmed, was buried by the few 
followers who remained with him to the last, hastily and without 


any funeral servdcc, which was forbidden by the authorities, in 
the tomb of Henry VllL, in St. George’s Chaixd, \Vind.sor, whore 
his coffin was identified and opened in 1813. An “account of wdi.at 
appeared” was published by Sir Henry Halford, and a bone ab¬ 
stracted on the occasion was replaced in the vault by the prince 
of Wales (aftcrw'ards Edward VII.) in iSvSS. Charles 1 . left, 
besides three children who died in infancy, Charles (afterwards 
Charles II.); jeunes (afterwards James II ); Henry, duke of 
Gloucester (1639-1660); Mary (1631-1660). who married Wil¬ 
liam of Orange; Elizabeth (1635-1650); and Henrietta, duchess 
of Orleans (1644-1670). 
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CHARLES II. (1630-1685), king of Great Britain and Ire¬ 
land, 2nd son of Charles I. and HenrkMta Maria, wa.s born on 
May 29, 1630, About 1638 the duke of Newcastle was appointed 
as his governor, but his education was interrupted by the Civil 
War. In 1645 Charles I. sent him into the west of England, where 
his council included, among others, Sir Edward Hyde. In March 
1646 the Royalist defeats drove him to the Scilly Isle.s and later 
to Jersey, and in July he joined his mother in Paris. He remained 
there under her control.for two years, and continued his studies, 
Hobbes being his tutor for mathematics. 

In 1648 Charles cruised wdth some English ships off the mouth 
of the Thames, but effected nothing and retired to Holland. In 
Jan. 1649 he sent a blank sheet of paper, bearing his signature, 
to parliament, for the insertion of any terms which would save 
his father’s life. After Charles I.’s execution on Jan. 30, 1649, 
was proclaimed king in Scotland and parts of Ireland and in the 
Channel Islands. He went to Jersey in September, but was 
obliged to retire to Breda (Feb. 1650), and from that place he 
came to terms with the Scots, accepting the Covenant and aban¬ 
doning Montrose. He landed in Scotland on June 23. 1650, after 
pledging himself to Presbyterianism in both Scotland and England. 
An attempt to escape from the Covenanters, known as “the 
Start,” failed, and on Jan. 1, 1651. Charles was crowned as king 
of Scots at Scone. Cromwell’s advance forced him to march into 
England and on Sept. 3 Cromwell defeated him at Worcester. 
Charles showed great courage in the battle, and after an amazing 
series of adventure.s, including his concealment in the “Royal Dak” 
at Boscobel, sailed from Brighton for France on Oct. 15. 

His advisers were henceforward the legitimists, Hyde, Ormond 
and Nicholas. Plots for risings in England and Scotland and for 
Cromwell’s assassination failed. In 1654 Cromwell’s negotiations 
with France drove Charles to Germany, but after Cromwell’s 
alliance with France he made a treaty with Spain (April 1656) 
and resided at Bruges or Brussels. His chief source of income 
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was a Si)anish pension; nevertheless he was very poor. Crom¬ 
well’s d«;ath did not immediately alter his po.sition and in 1659 
he went to !■ uenterrabia, where the Peace of the Pyrenees was 
bcinj? negotiated between France and Spain, to ask for military 
aid This journey and a Royalist rising in England were alike 
fruitless. 

Events in England brought about the Restoration, which the 
Royalists alone could not have accomplished. By the end of 1659 
a return to the old Constitution was the only e.scape from the 
alternatives of military government or anarchy. Monck (Albe¬ 
marle) advanced with an armed force from Scotland; by recall¬ 
ing the secluded members of the Long Parliament, power was 
transferred from the Independents to the Pre.sbyterians. A “Free 
Parliament’’ was summoned to meet in April i66o while Monck 
opened negotiations with (..'harles, who, following his advice, is.sued 
the Declaration of Breda (.wc IJRKUAj April 4. Largely the work 
of Hyde, it promised a general amnesty and liberty of con¬ 
science, and guaranteed the transfers of land, leaving the final 
settlement in each case to parliament; it also promi.sed full 
arrears of [)ay to all ranks in the army. The Convention Parlia¬ 
ment, in which the secular peers again sat, accepted the Declara¬ 
tion and (Tarles was proclaimed king on May 8. On May 26 he 
landed at Dovit, where he'was met l)y Monck, and on May 29, 
amid universal rejoicing, arrived at Whitehall. 

The agreement of Charles and Monck in leaving the settlement 
to parlianif'nt meant that the Restoration was a restoration of 
ixirliarnentary government, not of personal monarchy. Charles 
was not a conc^ueror and had no armed force of his own, while 
during the last 20 years almost all cla.s.ses in Fmgland had ac- 
(|uire(l a iiermanent interest in politics. The administration could 
not be carried on without the help of men who had already been 
employed by the revolutionary (iovernments and the new coun¬ 
cil included faithful Royalists and ex-rebels. The willing co¬ 
operation of the Convention and the unbounded loyalty of its 
successor in its earlier years encouraged Charles to entrust many 
matters to iiarliament. The Restoration dissolved the legislative 
union with Scotland and Ireland, but led to the re-establishmc-nt 
of their separate parliaments. In Scotland it was complete, and 
Itrought back Episcopacy and repression; in Ireland the Crom¬ 
wellian settlement was firmly established and was upheld by 
English opinion. 

Hyde, cre-ated earl of Clarendon, was still Charles’s chief ad¬ 
viser, and directed the work of reconstruction in England. All the 
acts of the revolutiotuiry Governments since 1042 were held to 
be invalid; judicial proceedings since that date w-ere confirmed by 
a special act. The Navigation Act of 1651 was re-enacted; the 
abolition of feudal incidents, completed iji 1656, was maintained 
by a new ait. The Indemnity bill led to disputes between Charles 
and parliannait, (''harle.s desiring lenity. 'Fhirteen regicides and 
young .Sir Henry \'ane were executed; 25 regicides. Lambert and 
Hesilrigi- were imprisoned for life; otherwise the amnesty was 
complete. Crown and Church laiuls, and other lands secjuestered 
by the revolutionary Governments, reverted to their former own¬ 
ers, but Royalists who had sold part of their lands to meet the 
fines indicted on them received no compensation. By means of 
special taxes the army was paid off by Feb. 1661; Charles, who 
had only a few Life and I'oot Guards, retained Monck’s regiment 
of infantry, known henceforward as the Coldstream Guarcls, and 
a cavalry regiment, the Blues. By 16S5, mainly by the return of 
regiments from Dunkirk and Tangier, this force was increased by 
live reginnaits of foot and one of dragoons. The Government's 
income was fixed at it,300,000, but the sources allocated did not 
produce that amount, and the Government was involved from the 
start in pecuniary clifticulties for which it was not responsible. 

The restoration of the Church was slower. Charles was i)ledged 
to toleration, and plans for comprehension were jiut forward. 
The Convention was dis.solved in Dec. 1660 without settling any- 
thingrand the Savoy conference, between Anglicans and Presby¬ 
terians. proved sterile. Charles w^as crowned on April 23, 1661, 
and a new parliament met on May 8; as it sat until 1679 it is 
called the Long Parliament of the Restoration, and sometimes 
the Cavalier or the Pensionary Parliament. It was composed at 


the start almost entirely of Anglicans and thorough-going Royal¬ 
ists, and Charles and Clarendon could not restrain it on religious 
questions. The bishops returned to the Upper House on Nov. 20, 
1661. On May 19, 1662, the Act of Uniformity was passed, en¬ 
joining the use of the Book of Common Prayer, which had been 
specially revised, and included new services of Jan. 30 and May 
29 (the dates of the execution of Charles I. and the Restoration); 
as a result about 1,200 of the clergy, who refused to conform, 
left their livings on St. Bartholomew's Day (Aug. 12); another 
800 had already been ejected. The Puritans, who had hitherto 
tried to gain control of the national Church while remaining within 
it, took up a position definitely outside it; they came to be 
know'll as Nonconformists or Dissenters. Charles tried to re¬ 
lieve them and the Roman Catholics by a declaration issued on 
Dec. 26, 16O2, but it was opjiosed by Clarendon and by parlia¬ 
ment; and a series of acts was passed, including the Conventicle 
and Five Mile Acts, forbidding the Nonconformists their special 
forms of worship; it is unjustly called the Clarendon Code. The 
Corporation Act (1661) drove the Nonconformists from power 
in the boroughs; the Pre.ss Act (1662), establishing a censorship, 
and the repeal of the Triennial Act (1664) completed the recon¬ 
struction of the Constitution. 

Charles’s foreign policy w-as largely a continuation of Oom- 
well’s, although based on material rather than on religious con¬ 
siderations. Peace was made with Spain, but Jamaica and Dun¬ 
kirk were retained, and Charles, when he married the Portuguese 
Catherine of Braganza in 1662, pledged himself to give Portugal 
military support in its struggle with Spain. The marriage, which 
brought Bombay and Tangier to England as parts of Catherine's 
dowry, drew England closer to France; the two countries were 
further connected by the marriage of Charles's sister, Henrietta 
Anne, to the duke of Orleans and by the sale of Dunkirk to 
I’’ranee. Dunkirk was a co.stly pos.session and had lost most of its 
military or naval value, especially after the acquisition of Tangier. 
In ]()64 English commercial expansion and minor political differ¬ 
ences led to war with the Dutch. The struggle was indecisive, but 
England was weakened by the Great Plague in 1665, and the Fire 
of London in 1666. Financial exhaustion led to negotiations, and 
in 1667 the Dutch, by burning the English ships in the Medway, 
enforced the conclusion of the Peace of Breda. Both sides kept 
their conque.sts, England obtaining New \'ork and New' Jersey. 
Parliament demanded a sacrifice and attacked Clarendon. Charles 
was annoyed by his opjw.sition to toleration and tired of his lec¬ 
tures on his private misconduct; to the delight of the courtiers 
and the younger politicians he allowed him to be exiled. 

Free from tutelage, Charles determined to follow his own 
policy. He disliked parliamentary control and believed that he 
could establish a strong monarchy upon the alliance of the 
Catholics and the dissenters; his desire for toleration and his per¬ 
sonal inclination towards Catholicism, increased by his knowl¬ 
edge of the attitude of his brother James, duke of York, alike 
recommended this policy. He also wanted to revenge himself 
on the Dutch for his humiliation at Chatham. Henceforward 
he never gave complete confidence to any minister. Fie now 
employed Clifford and Arlington—both Catholics—but allowed 
Buckingham some show of power. These three, with .Ashley and 
Lauderdale, formed the notorious Cabal, so-called because the 
first letters of their names formed that word. It was not a minis¬ 
try in the modern sense, there being no common policy or joint 
responsibility. Charles hoped to attain his ends by the support 
of Louis XIV., who, engaged in promoting his queen’s claims to 
the Spanish succession, was prepared to buy the alliance or the 
neutrality of England. 

The Triple Alliance, formed in 1668 between E^ngland, Hol¬ 
land and Sweden, appeared for a time to threaten Louis’s 
projects. It was extremely popular in England, but Charles ex- 
used his share in it to Louis, whom it estranged from the Dutch. 
In 1669 Charles declared to the French ambassador his desire to 
be reconciled to Rome, and through the duchess of Orleans nego¬ 
tiated with Louis the secret Treaty of Dover, signed on May 22, 
1670. Charles was to declare himself a Catholic; in view of possi¬ 
ble disturbances Louis was to pay him £150,000 and to provide 
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6.000 men; thereafter France and England were to jt)in in a war 
against the Dutch. {See Dover, Treaty of.) Only Clifford and 
Arlington among the ministers signed this treaty; in Dec. 1670 
the whole Cabal signed a feigned treaty, which omitted the con¬ 
version clauses. Charles was easily led to postpone them; what 
importance he attached to them cannot be determined. In 1671 
Louis sent to England, to b(*come Charles's mi.stress, Louise de 
Keroualle, later duchess of Port.smouth. 

The war against (lie Dutch began in 1672; at the same time 
Charles issued the Declaration of Indulgence, suspending the 
penal laws, and postponed all payments of assignations on the 
revenue*; this was the “Stop of the E.\che(|uer,” affecting the 
London bankers. The war, although it established British com¬ 
mercial and naval supremacy, was unpopular. In 1673 parliament 
forced Charles to cancel the Declaration of Indulgence and to pass 
the Test Act, which drove Catholics, including Clifford and James, 
from office. In 1674 Charles was obliged to make peace with the 
Dutch. 

Danby (Sir Thomas Osborne, later duke of Leeds) succeeded 
the Cabal. His jiolicy, based on the alliance of Church and Crown, 
was calculated to detach from the opposition the loyalists driven 
to it by hatred of the Cabal; by patronage and corruption he 
increased their number and formed a strong “Court Party" in 
parliament. Ashley, now earl of Shaftesbury, led the opposition 
“Country Party" to which the bye-elections furnished recruits. 
It w'as generally predominant, but French subsidies enabled 
Charles to resist it. Danby was obliged to concur in this, but 
tried to direct foreign policy along more popular lines, and in 
Nov. 1677 brought about the marriage of James’s daughter, 
Mary, with William of Or.ange (afterwards William HI. and Mary 
IL). Charles turned again.sl Louis who, not without bribery, 
persuaded the Country Party to refuse supplies for the army; he 
then made the lY'ace of N'ijmwegen with the Dutch. 

Haired of the Cabal and distrust of Charles had prepared the 
way for Titus Oates, who, in Aug. 1678 denounced an intended 
rising of the Catholics. This, the “Popish Plot,’’ was almost 
entirely fictitious, as Charles readily di.scovercd, but received 
apparent conlirmation from Coleman’s letters and Godfrey’s 
death Shaftesbury promoted the ensuing general panic. Charles 
let the agitation take its' course, intervening only when Oates 
accused the queen; between 1O78 and 1680 some 35 victims were 
executed, although Charles knew most of them to be innocent of 
the charges brought again.sl them. He now realized (he impor¬ 
tance of the unhesitating sui)port of the CTiurch. He dissolved 
parliament in Jan. 1679 save Danby from impeachment; for 
Louis XIV. had revenged himself on Danby by divulging one of 
the letters written by Charles’s order relating to the subsidy. The 
Press Act lapsed immediately, resulting in a flood of pamphlets 
and new'si)apers. James was sent abroad; an experimental reform 
of the Council failed; the new parliament had to be dissolved 
w'ithin a few months. The exclusion of James from the succession 
to the throne was now propo.sed; his place was to be taken by 
Monmouth, Charles’s eldest illegitimate son. A new parliament 
met in* Oct. 1680; the Exclusion bill passed the Commons but 
was defeated in the. Lords by the genius of Halifax. The Com¬ 
mons refused to consider the alternative plan, which Charles was 
prepared to accept, of limiting the powers of a Catholic successor. 
In March 16S1 a new parliament met at Oxford, where the Lon¬ 
don mob could not dominate it, but as the Exclusion bill was in¬ 
troduced immediately, it was di.ssolved after sitting for one week 
only. Henceforward Charles governed without parliaments. 

It was at this time that the terms “Whig” and “Tory” emerged 
as party names. Charles attacked the leading Whigs but the Lon¬ 
don grand jury threw out the charge against Shaftesbury. A writ 
of g2/o warranto brought against the City of London compelled 
it to surrender its charter, whereupon a general attack was made 
on the municipal charters throughout the kingdom. The new 
charters gave the Tories control over the appointment of munici¬ 
pal officers and the return of the borough members. James re¬ 
turned from exile. Some of the defeated Whigs formed the Rye 
House Plot in 1683; its discovery led to the execution of Lord 
William Russell and Algernon Sidney. The Tory reaction had 


now reached its cljmax, but shortage of income compelled Charles, 
in spite of subsidies from Louis XIV., to abandon Tangier (1683) 
and to allow the navy to decay; meanwhile he could only watch 
I the increase of French power, including the seizure of Strasbourg, 
j He may have been considering a change of policy when he was 
j taken .seriously ill on Feb. 2, 16S5. He. made a profession of the 
Catholic faith, received the sacrament and died on Feb. 6. 

In appearance Charles was tall and dark; besidi-.s numerous 
portraits there is a w-ax efligy, taken from the corpse, in Westmin¬ 
ster Abbey. He was active, walked rapidly and was an excellent 
horseman; he loved all outdoor sports, but was haijpiest at sea. He 
was a keen patron of the turf and rode himself. He had an exiel- 
lent constitution, was careful about his diet ami rarely drank to ex¬ 
cess. His manners were excellent; he was alTal)le and easy, but too 
good-natured to be able to refuse requests. His wit was more suit¬ 
able for a private gentleman than for a king, but was free from 
malice. His fits of anger were rare and brief. His memory was 
excellent. His gaiety, good nature and freedom from pretence 
made him generally poi)ular. His notorious lasciciousness con¬ 
tained no “seraphic” clement; he accepted the mistresses chosen 
for him. The sums he .^pent on them did not emliarrass his finances, 
l)Ut made it difficult for him to ask parliament for money for other 
purpo.scs. He had no legitimate children; the most important of 
his many illegitimate children were: By Lucy Walter, James Scott, 
duke of Monmouth and Buccleuch (1O49-JO85); by Lady 
Castlemainc (later duchess of Cleveland), Charles, Henry and 
George Fitzroy, dukes of Southampton, Grafton and Northum¬ 
berland, and the countesses of Su.s.sex and Lichfield; by the duch- 
e.ss of Portsmouth, Charles Lennox, duke of Richmond; by Nell 
Gwyn, Charles Beauclerk, duke of St. Albans; by ('atherine Peg, 
Charles FitzCharles, earl of Plymouth: by Lady Shannon, the 
countess of Yarmouth; by MAry Davis, the countess of Derwent- 
water. Nell Gwyn, an actress, was the must popular of the 
mistresses and Charles appreciated her wit. 

Charles once said that “he was no .atheist, but he could not 
think God would make a man miserable only for taking a little 
pleasure out of the way.” He inclined tow'ards Roman Catholi- 
ci.sm, partly on political grounds, but Halifax, perhaps rellecting 
Charles’s own view, thought that creed most comi)atible with his 
lax morality. The date of his change of belief is uncertain, but 
in 1660 he was apparently determined to marry a Catholic. He 
was not reconciled to Rome until his death-l)ed, and attended 
Anglican services regularly during his life. He w;is a good 
judge of sermons and did not object to remonstrances so long 
as he was not expected to reform and they were in good taste, 
His desire fur toleration was based on indifference and good na¬ 
ture and the memory of his promises, not on principle. C'harles 
was interested in science, had his own laboratory, and gave the 
Royal Society its charter. He encouraged applied science, espe¬ 
cially when it concerned navigation; his knowledge of naval 
architecture was praised by Pepys, but was considered by most 
conteqjporaries to be greater than his rank permitted. He pat- 
remized the theatre and enjoyed the lighter forms of literature, 

The reign was politically sterile becau.se Charles’s achievements 
were undone and his foreign policy reversed by the Revolution of 
1688; but the transfer of power from the Crown to the House of 
Commons went on steadily during the existence of the Long 
Parliament of the Restoration, It was a time of administrative 
progress, notably in the navy and in the Treasury system, and 
betwecxi 1660 and 1688 the administration of the old colonial 
empire reached its highest point of efficiency. Charles himself 
contributed by his interest in naval, commercial and colonial ex¬ 
pansion, but sacrificed these objects too easily to his personal and 
dynastic policy. Attempts to vindicate the latter have failed; 
much of his conduct admits no justification. He was too lazy and 
fond of pleasure to apply himself steadily to business, but ener¬ 
getic on occasion and always intelligent. Halifax notes his powers 
of dissimulation. He was unwilling to face [irolonged opposition, 
being determined “not to go on his travels again.” He was selfish 
and callous but not vindictiv'e. During the reign there was great 
material and intellectual progress and some improvement in 
manners. Writers who denounce the morals of the age rely too 
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much on Pepys and Grammont. The tendency has been to judge 
the country at large by Charles’s characteristics, and to dwell on 
his vices without considering his gifts. Closer study is modifying 
many of the older verdicts. 

BmuoGRAeiiv.—Article by Sir A. W. Ward in Dictionary of 
National bioKraphy (1S87) 1 P- CunninKham, Story of Nell Gwyn, 
etc., edit. Wheatley (1892) ; J. Cartwright (Mrs. Ady), Madame, 
containing letter.'^ from Charles II. to hi.s sister (1894) ; H. C. Fo.\croft, 
Life of Sir George Savilr, Marquis of Halifax, containing Halifax’s 
“Character of (Charles II.,” a m(jst important study (1898) ; G. Burnet, 
History of My Oivn Time, edit. Airy (rooo); O. Airy, Charles II., 
the only satLslactory biography (1904) ; chapters by Sir Charles Firth 
in Camhrid^e Modern History, vol. iv., ch. xix.; vul. v., ch. v. 
(1900-08) ; R. ('rawfurd, Last Days of Charles II. (1909) ; Dr. W, A. 
Shaw, Calendars of Treasury Books (1O60-H5), with introclurtions at¬ 
tempting to vindicate ('harles II. (1904-16). There are several 
personal histories of varying merit. The general histories of Ranke 
and Sir Richard Lodge (Tulitical History of Enf;land, vol. viii.) 
should also be consulted, (See also Enou.su History.) 

CHARLES L and II., kings of France. By the French, 
Charles the Great, Roman enipcTor and king of the Franks, is 
reckoned (he first of the series of French kings named Charles 
(.vec Charles the Great). Similarly the emperor Charles II. 
the Bald (cj.v.) is reckoned as Charles II. of France. In some 
enumerations the cmi>cr(.)r Charles 111 . the Fat iq.v.) is reckoned 
as Charles 11 . of Frame, Charlemagne nut being included in the 
list, and Charles (he Bald being styled Charles I. 

CHARLES III., the Simple (87<>-9-’9), king of France, was 
a posthumous son of Louis the Stammerer and of his second wife 
Adelaide. On the deposition of Charles tlie Fat in 887 he was ex¬ 
cluded from the. throne owing to his youth; but during the reign 
of (Ddo, who had su( ceeded Charles, he gained the recognition of 
a certain number of notables and secured his coronation at 
Reims on Jan. 28, 893. He now obtained the alliance of the em¬ 
peror, and forced Odo to cede part of Ncustria. In 8098, by the 
death of his rival (Jan, 1), he obtained possession of the whole 
kingdom, llis most important act was the treaty of Saint-Clair- 
sur-Lple with the Normans in 9x1. Some of them were baptized; 
the territory which was afterwards known as the duchy of Nor¬ 
mandy was ceded to them; but the story of the marriage of their 
chief Rollo with the king’s sister Gisda, related by the chronicler 
Dudo of Saint Quentin, is very doubtful. The .same year Charles, 
on the invitation of the barons, took pos.session of the kingdom 
of Lotharingia. In 920 the barons, jealous of the growth of the 
royxil authority and discontented with the favour shown by the 
king to his counsellor Ilagano, rebelled, and in 922 elected Robert, 
brother of King Odo, in place of Charles, Robert was killed in the 
battle of Sois.sons, but the victory remained with his party, who 
elected Rudolph, duke of Burgundy, king. In his extremity 
Charles trusted himself to Herbert, count of Vermandois, who 
deceived him and imprisoned him at Chateau-Thierry and after¬ 
wards at Peronne, where he died on Oct. 7, 929. In 907 he had 
married Frcderoiia, sister of Bovo, bi.sht)p of Chalons. After her 
death he married Eadgyfu (Odgiva), daughter of Edward the 
Elder, king of the Engli.sh, who was the mother of Louis IV. {See 
Normandy.) 

Sec A. Kckd, Charles le Simple (1899). 

CHARLES IV, (1294-1328), king of France, called The 
Fair, was the third and youngest son of Philip IV. the Fair and 
Jeanne of Navarre. In 1316 he was created count of La Marche, 
and succeeded his brother Philip V. as king of France and 
Navarr(' early in 1322. He followed the jxolicy of his predecessors 
in enforcing the royal authority over the nobles, but the machinery 
,of a strong centralized government increased the royal expendi¬ 
ture. to meet which Charles had recourse to doubtful financial 
cxiXHlients. Civil olBces were put up to auction; duties were im¬ 
posed on c.\j)orted merchandise and on goods brought into Paris; 
the salaries of the magistrates were made dependent on the ex¬ 
action of heavy fines; on the pretext of a crusade to free Armenia 
from the Turks, Charles obtained from the pope a tithe levied 
on the clergy, the proceeds of which he kept for his own use; 
he also confiscated the property of the Lombard bankers who 
had been invited to France by his father at a time of financial 
crisis. The history of the assemblies summoned by Charles IV. is 
obscure, but in 1326, on the outbreak of war with England, on 


assembly of prelates and barons met at Meaux. Commissioners 
were afterwards despatched to the provinces to state the position 
of affairs and to receive complaints. The king justified his failure 
to summon the estates on the ground of the expense incurred by 
provincial deputies. 

Charles IV. maintained excellent relations with Pope John 
XXII., who made overtures to him, indirectly, offering his sup¬ 
port in case of his candidature for the imperial crown. He tried 
to form a party in Italy in support of the pope against the emperor 
Louis IV. of Bavaria, but failed. A treaty with the English which 
secured the district of Agenais for France was followed by a 
feudal war in Guienne. Lsahclla, Charles’s sister and the wife of 
Edward II., was sent to France to negotiate, and with her 
brother’s help arranged the final conspiracy against her husband. 
Charles’s first wife was Blanche, daughter of Otto IV., count of 
Burgundy. In May 1314, by order of King Philip IV., sht; was 
arrested and imprisoned in the Chateau-Gaillard with her sister- 
in-law Marguerite, daughter of Robert II., duke of Burgundy, and 
wife of Louis HuLin, on a charge of adultery. Tradition has in¬ 
volved and obscured the story, which is the origin of the legend 
of the Tour de Nesle made famous by the drama of A. Dumas (he 
elder. Blanche died in 1326. In 1322, freed from his first mar¬ 
riage, by pajial decree on the ground of kinship, Charles married 
his cousin Mary of Luxemburg, daughter of the emperor Henry 
VII., and upon her death, two years later, Jeanne, daughter of 
Louis, count of Evreux. Charles IV. died at Vincennes on Feb. i, 
1328. He left no issue by his first two wives to succeed him, and 
daughters only by Jeanne of Evreux. He was the last of the direct 
line of Capetians. 

.SVc L. G. Oudart Feudrix de Brequigny. “Memoirc sur Ics differends 
entre la France et I’Angleterrc sous Ic rt:gnc de Charles le Bil,” in 
Collection des meilleures dissertations rdalifs d I’histoire. dr Trance, cd. 
J. M. C. Leber, vol. xiii. (182O-38); H. Lot, “Projets de croisade sous 
Charles le Bel et sous Philippe do Valois,” in Bihl. de Vfi.colc de 
Charles, Series IV., vol. v. pp. 503-509 (1859) ! “Chronique parisienne 
anonyme de 1316 a J339,” od. A. Hellot, in Mein de la soc. de I'hist. 
de Boris, vol. \i. pp. 1-207, (1884) ; A. d’Herbomez, “Notes et docu¬ 
ments pour servir a I’hisloire des rois fils di; Philippe Ic Bel,” in Bihl. 
de I'Bcolc de Charles, vol. lix., 479, 689 (1898). 

CHARLES V. ( 1337-1380), king of France, called The 
Wise, was born at the chateau of Vincennes, on Jan. 21, 1337, 
the son of John 11 . and Bonne of Luxembourg. In 1349 he be¬ 
came dauphin of the Vierinois by purchase from Humbert II. and 
in 1355 he was created duke of Normandy. After the battle of 
Poitiers (1356) where his father was taken prisoner by the Eng¬ 
lish, he arranged for the government of Normandy, and proceeded 
to Paris, where he took the title of lieutenant of the kingdom. 
During the years of John II.’s imprisonment in England, Charles 
was virtually king of France. He summoned the States-General 
of northern France (Languc d’oil) to Paris in Oct, 1356 to ob¬ 
tain men and money to carry on the war. But under the leader¬ 
ship of Etienne Marcel, provost of the Parisian merchants and 
president of the third estate, and Robert le Coq, bishop of Laon, 
president of the clergy, a partisan of Charles of Navarre, the 
states refused any “aid” except on conditions which Charles de¬ 
clined to accept. They demanded the dismissal of a number of 
the royal ministers; the establishment of a commission elected 
from the three estates to regulate the dauphin’s administration, 
and of another board to act as council of war; also the release of 
Charles the Bad, king of Navarre, who had been imprisoned by 
King John. The estates of Languedoc, summoned to Toulouse, 
also made protests against misgovernment, but they agreed to 
raise a war-levy on terras to which the dauphin acceded. Charles 
sought the alliance of his uncle, the emperor Charles IV., to whom 
he did homage at Metz as dauphin of the Viennois, and he was 
also made imperial vicar of Dauphine, thus acknowledging the 
imperial jurisdiction. But he gained small material advantage 
from these proceedings. The States-General were again convoked 
in Feb. 1357, Their demands were more moderate than in the 
preceding year, but they nominated members to replace certain 
obnoxious persons on the royal council, demanded the right to 
assemble without the royal summons, and certain administrative 
reforms. In return they promised to raise and finance an army of 
30,000 men, but the money— a. tithe levied on the annual reve- 
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nues of the clergy and nobility—^voted for this object was not to 
pass through the dauphin’s hands. Charles appeared to consent, 
but the agreement was annulled by letters from King John, who 
announced at the same time the conclusion of a two years’ truce, 
and the reformers failed to secure their ends. Charles had escaped 
from their power by leaving Paris, but he returned for a new 
meeting of the estates in fhe autumn of 1557. 

Meanwhile, Charles of Navarre had been released by his par¬ 
tisans, and allying himself with Marcel had become a fKjpiilar 
hero in Paris. The dauphin was obliged to receive him and to 
undergo an apparent reconciliation. In Paris fitienne Marcel was 
supreme. He forced his way into the dauphin’s palace (Feb. 1358), 
and Charles’s servant, Jean de Conflans, marshal of Champagne, 
anti Robert de Clermont, marshal of Normandy, were murdered 
before his eyes. Charles was powerless openly to resent these 
outrages, but he obtained from the provincial assemblies the 
money refused him by the States-General, and deferred his ven¬ 
geance until the dissensions of his enemies should offer him an 
opportunity. Charles of Navarre, now in league with the English 
and master of lower Normandy and of the approaches to Paris, 
returned to the immediate neighbourhood of the city, and Marcel 
found himself driven to avowed co-operation with the dauphin’s 
enemies, the English, and the Navarrese. Charles had been com¬ 
pelled in March to take the title of regent to prevent the possibil¬ 
ity of further intervention from King John. In defiance of a 
recent ordinance prohibiting provincial assemblies, he presided 
over the estates of Picardy and Artois, and then over those of 
Champagne. The States-General of 1358 were summoned to Com- 
piegne instead of Paris, and granted a large aid. 

The condition of northern France was rendered more desperate 
by the outbreak (May-June 1358) of the peasant revolt laiown 
as the Jacquerie, which was repressed with a ferocity far exceed¬ 
ing the excesses of the reliels. Within the walls of Paris, Jean 
Maillarl had formed a royalist party; Marcel was as.sassinated 
(July 31, 135S), and the dauphin entered Paris in the following 
month. A reaction in Charles’s favour had set in, and from the 
estates of 1359 he regained the authority he had lost. They sup¬ 
ported him in repudiating the I'reaty of London (1359), which 
King John had signed in anxiety for his personal fieedom, and 
voted money unconditionally for the continuation of the war. 
From this time the estates were only once convoked by Charles, 
who contented himself thenceforward by appeals to the assem¬ 
bly of notables or to the provincial bodies. Charles of Navarre 
was now at open war with the regent; Edward III. landed at 
Calais in October; and a great part of the country was exposed to 
double depredations from the English and the Navarrese troops. 
In the scarcity of money Charles had recourse to the debasement 
of the coinage, which .suffered no less than 22 variations in the 
two years before the Treaty of Br6tigny. This disastrous finan¬ 
cial expedient was made good laler^ the coinage being established 
on a firm basis during the last 16 years of Charles’s reign in ac¬ 
cordance with the principles of Nicolas Oresme. On the conclu¬ 
sion of peace, King John was restored to France, but being unable 
to raise his ransom, he returned in 1364 to England, where he 
died in April, leaving the Crown to Charles, who was crowned at 
Reims on May 19. 

The new king found an able servant in Tlertrand du Gucsclin, 
who won a victory over the Navarrese troops at Cocherel and took 
prisoner their best general, Jean de Grailly, captal de Buch. The 
establishment of Charles’s brother, Philip the Bold, in the duchy 
of Burgundy, though it constituted in the event a serious menace 
to the monarchy, put an end to the king of Navarre’s ambitions 
in that direction. A treaty of peace between the two kings was 
signed in 1365, by which Charles of Navarre gave up Mantes, 
Meulan and the county of Longueville in exchange for Montpellier. 
Negotiations were renewed in 1370 when Charles of Navarre did 
homage for his French possessions, though he was then consider¬ 
ing an offensive and defensive alliance with Edward III. Du Gues- 
clin undertook to free France from the depredations of the “free 
companies,” mercenary soldiers put out of employment by the 
cessation of the war. An attempt to send them on a crusade 
against the Turks failed and Du Guesclin Jed them to Spain to put 


Henry of Trastamara on the throne of Castile. By the marriage 
of his brother, Philip the Bold with Margaret of Flanders, Charles 
detached the Flemings from the English alliance, and as soon as 
he had restored something like order in the internal affairs of the 
kingdom, he provoked a quarrel with the English. 

The text of the Treaty of Bretigny presented technical dith- 
cultics of which Charles availed hiin.self. The English iwwer in 
Guienne was weakened by the disastrous Spanish I'.xpedition of 
the Black Prince, whom Charle.s summoned before the parlcmcnl 
of Paris in Jan. 1369 to answer the charges preferred against him 
by his .subjects, thus expressly repudiating the F'mglish supremacy 
in Guienne. War was rcnewi'd in May aft»T a meeting of the 
States-General. Between 1371 and 1373 Poitou anrl Saintonge 
were reconquered by Du Guesclin, and soon the English had to 
abandon all their territory north of the Garonne. John IV, of 
Brittany (Jean de Mont fort) had won his duchy with English 
help by the defeat of Charles of Blois, the Fremh nominee at 
Auray in 1364. His sympathies remained English, but he was now 
(1373) obliged to take refuge in England, and later in Fland<‘rs, 
while the English only retained a footing in two or three coast 
towns. Charles’s generals knew that their general levies were no 
match for the English men-at-nrms in a pitched battle; they con¬ 
tented themselves with defensive and guerrilla tactics. The towns 
were defended, and the English left to do as they would in the 
countryside. There they could not maintain themselves; they 
gradually retreated until in 1380 only Bayonne, Bordeaux, Brest 
and Calais were still in Flnglish hands. 

Charles had in 1378 obtained proof of Charles of Navarre’.s 
treasonable designs. He seized the Norman towns held by the 
Navarrese, while Henry of Trastamara invaded Navarre, and im¬ 
posed conditions of peace which rendered his lifelong enemy at 
last pow^erless. A premature attempt to amalgamate the duchy 
of Brittany with the French Crown failed. C’harles summoned 
the duke to Paris in 1378, and on hi.s non-appearance committed 
one of his rare errors of policy by confiscating his duchy. But 
the Bretons ro.se to defend their independence, and recalled their 
duke. The matter was still unsettled when Charles died at Vin¬ 
cennes on Sept. 16th, 1380. His health, always delicate, had been 
further weakened, according to popular report, by a sl(»vv jjoison 
prepared for him by the king of Navarre. His wife, Jeaiinc of 
Bourbon, died in 1378, and the succession devolved on their 
elder son Charles, a boy of twelve. Their younger son was Louis, 
duke of Orleans. 

Personally Charles was no soldier. He owed the signal su(;ce5.ses 
of his reign partly to his skilful choice of advisers and administra¬ 
tors, to his chancellors Jean and Guillaume de Dormans and Pierre 
d'Orgemont, to Hugues Aubriot, provost of Paris, Bureau de la 
Riviere and others; yjartly to a singular coolness and .subtlety in 
the exercise of a not over-scrupulous diplomacy, whiih made him 
a dangerous enemy. He had learnt prudence and self-r(‘straint in 
the troubled times of the regency, and did not lose his moderation 
in success. He modelled his private life on that of his predeces¬ 
sor, St. Louis, but was no fanatic in religion, for he refused his 
support to the violent methods of the JiK|uisition in southern 
France, and allowed the Jews to return to the country, at the 
same time confirming their privileges. His support of the schis¬ 
matic pope Clement VII. at Avignon was doubtles.s due to political 
considerations, as favouring the independimce of the Gallican 
Church, 

Charles V. was a student of aslrt)logy, medicine, law and phi¬ 
losophy and collected a large and valuable library at the Louvre, 
which became the nucleus of the great Bibliothcque Royale. He 
gathered round him a group of distinguished writer.s and thinkers, 
among whom were Raoul de Prcsles, Philipi)e do Meziercs, Nicolas 
Oresme and others. The ideas of these men were applied by him 
to the practical work of administration, though he confined him¬ 
self chiefly to the consolidation and improvement of existing in¬ 
stitutions. The power of the nobility was lessened by re.strictions 
which, without prohibiting private wars, made them practically 
impossible. The feudal fortresses were regularly inspected by the 
central authority, many of them were demoli.shed on the pretext 
that they might serve as vantage points for the English invaders, 
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and th<* nobles thcni.seIvTS became in many cases paid officers of 
the kinj? The feuflal nobility was further weakened by the acces¬ 
sion to the nohlr.ssc of many towrcsmen. f-’urther, Charles reserved 
to the Crown the ri^dit of charters, of coining money; in 

fact he deprived the Kteal nobles of many sovereign rights hitherto 
exert ised by them. Charles made the parlcvu-nt of I'aris a per¬ 
manent instead of a temporary body, and established it in the 
former i)alace of St. Louis, which became the Palais de Justice. 
He strengtheru'd the Crown itself by substituting a fixed revenue i 
to princes and primesses of the royal house for the apanages which | 
had led to civil strife in former reigns. He tried to free industry 
by declaring that every competent workman was free to practise 
his trade outside the guild if he wished, but custom was too strong, 
and the guilds retained their monoiioly for centuries later. He 
established indirect taxes on objects of consum[)tion so as to bring 
all classes under contribution; and he secured the payment of the 
or salt-fax on a firm basis. I'nder Charles V. the system 
of roj’al (ommissioners for the collection of the revenue took 
shaiie, and the Cour drs aides was definitely established as a court 
of aiipeal in taxation cases. He established a merchant marine 
and a formidable navy, which under Jean de Vienne ihreatenc'd 
the Knglish coast betwc'cn 1^77 and 13H0. The States-Ceneral 
W'ere silenced and the royal prerogative increased; the royal 
domains wen* extended, and the wcsilth of the Crown was aug¬ 
mented; addition: were made to the revenue by the sale of 
municipal charters and iiatents; and faxatiem became heavier, since 
Charles set no limits to the gratification of his tastes, either in 
the collection of jewels and prc.-c ious olijects, of books, or of his 
love of building, exanifiles of which are the renovation of the 
Louvre and the erection of the palace of Saint I’aul in Paris. 

See I''roi‘'sa.rt. Chranirlvs; Lord Herners’ Irans., edit. W. P. Ker 
(iQOi ) ; Ac.v (irandcs Cliratu(/tit's dr France, .4 vols., edit, R, Delachanol 
(kjio jo) ; Chri.^line dc Pi.san, I.e Livre dcs fais cl bonnes mocur\ du 
.cage roy Charles I'., written 1404, edit. j. F. Michaud and J. J. F. 
Poujoulat, vol. ii, (iS.ffj); L. Dclislc*. Mnndcmrnts ct aetes divers dc 
Charles ; letters of Charles \\ in J. J. Champoilion-Figc-ac, 

Lettres de mis et de reines, vol. ii., i»p. 1O7, scq. (i<S3(;) ; the anony¬ 
mous S<iny,e du vrrf’ier or Somnium viridarii, written in i.t/h, and 
giving the political iclea.s of (,'liarlc-s V. and his advisers; J. B. Haurcau, 
Notes ft e.rlrails, ehap. \.\.\i. (18901 ; (7 Benoi.st, Jm Politique du roi 
Charles V. (1874) ; R. Delachanel, llistoirc de Charles V. (i(;o8). 

CHARLES VI. f 1,(68-142j). king of Prance, son of Charles 
V. and Jeanne of Bourbon, was born in Paris on Dec. 3, i3f)8. 
He received the' ajianage of D.iuphinc at his birth, and was thus 
the first of the iiriiues of Prance (o liear the title of dauphin 
from infancy. Charles V. entrusted his education to Philippe de 
Me/ieres, and fixed his majority at 14. He succeeded to (he 
throne- in 1380 at the age of 12, and (he royal authority was divid¬ 
ed between his paternal unc les, Louis, duke of Anjou, John, duke 
of Berry, Philij) the Bold, duke of Burgundy, and his inotht-r’s 
brother, Louis If., duke of Bourbon. Considerable discontent 
existed in (he south of I'rance at the time of the death of Charles 
V.. and when (he duke of Anjou re-imposed certain taxes which 
the late king had remitted at the end of his reign there were re¬ 
volts at Puy and Montpellier. Paris, Rouen, the cities of Flanders, 
with Amiens, Orleans, Reims and other French towns, also rose 
(138:-) in revolt against their masters. (For the regency of Louis 
of Anjou, see Franck; History.) Charles VI. marched to the 
help of the count of Flanders against the insurgents headed by 
Philip van Arlevelde, and gained a complete victory at Roosc- 
beke (Nov, 27, 13S2). Strengthened by this success the king, 
on his return to Paris in the following January, exacted vengeance 
on the citizens by tines, executions and the suppiression of the 
privileges of the city The help sent by the English to the Flem¬ 
ish cities rt‘sul(('d in a second Flemish camp;iign. In 1385 Jean 
de Vienne ina«le an unsuccessful descent on the Scottish coast, 
and Charles ec|uippcd a fleet at Sluys for the invasion of England, 
but a series of delays ended in the destruction of the ships by the 
English. 

• In 1385 Charles VI. married Elizabeth, daughter of Stephen II., 
duke of Bavaria, her name being gallicized as Isabeau. Three 
years later, with the help of his brother, Louis of Orleans, duke 
of Touraine. he threw off the tutelage of his uncles, whom he re¬ 
placed by Bureau de la Riviere and others among his father’s 


counsellors, nicknamed by the royal princes the marmousets be- 
; cau.se of their humble origin. Two years later he deprived the 
duke of Berry of the government of Languedoc. The opening years 
of Charles VI.’s effective rule promised well, but excess in gaiety 
of all kinds undermined his constitution, and in 1392 he had an 
attack of madness at Le Mans, when on his way to Brittany to 
force from John V. the surrender of his cousin Pierre dc Craon, 
who had tried to assassinate the constable Olivier dc Clisson in 
the .streets of Paris. Other attacks followed, and it became evi¬ 
dent that Charles was unable permanently to su.stain the royal 
authority. Clis.son, Bureau de la Riviere, Jean dc- Mcrcier, and the 
other marmousets were driven from office, and the royal dukes 
regained their power. The rivalries between the most powerful 
of these (the duke of Burgundy, who during the king’s attacks 
of madness practically ruled the country, and the duke of Orleans) 
were a constant menace to order. 

In 1396 peace with England seemed assured by the marriage of 
Richard II. with Charles VI.'s daughter Isabella, Init the Lan¬ 
castrian revolution of 1399 destroyed the diplomatic advantages 
gained by this union. In France the country was disturbed by 
the pa|)al schism. At an assembly of the clergy held in Paris 
in 1398 it was resolved to refuse to recognize the authority of 
Benedict XIII., who succeeded Clement VII. as schismatic poix- 
at Avignon. The question became a parly one; Benedict was sup¬ 
ported by Louis of Orleans, while Philip the Bold and the uni- 
vcr.sity of Paris oppo.sed him. Obedience to BencHlict's authority 
was resumed in 1403. only to be withdrawn again in 140S, when 
(he king declared himself the guardian and protector of the 
l-'rcnch church, which was indeed for a time self-governing. Edicts 
further extending the royal ])Ower in ecclesiastical affairs were 
even issued in 1418, after the schism was at an end. 

The king’s intelligence became yearly feebh-r, and in 1404 on 
the death of Philip the Bold the influence of the duke of Orleans 
increased. (,)ueen Lsabeau, who had generally supported the Bur¬ 
gundian pi'irty, was now practically separated from her husband, 
and was rc-placed by a young Burgundian lady, (Odette dc- ('’hamp- 
divers, Isabeau of Bavaria was freely accused of intrigue with 
the duke of Orleans. The relations between John the l-’earless and 
the duke of Orleans became more embittered, and on Nov. 23, 
1407, Orleans was murdered in the streets of Paris at the instiga¬ 
tion of his rival. The young duke C'harles of Orleans formed 
alliances with the dukes of Berry, Bourbon and Brittany, and 
others who formed the party known as the Armagnacs (see 
Ak.MA(;NAC). against (he Burgundians who had gained the upper 
hand in the royal council. In 1411 John the Fearless contracted 
an alliance with Henry IV. of England, and civil war began in 
the autumn, but in 1412 the Armagnacs in their turn sought Eng¬ 
lish aid, and, by promising the sovereignty of Acjuitaine to the 
English king, gave John the opportunity of pcising ns defender of 
I-'rance. In Paris the Burgundians were hand in hand with the 
corporation of the butchers, who were the leaders of the Parisian 
populace;. The malcontents, who took their name from one of 
their number, Caboche, penetrated into the palace of the dauphin 
Louis, and demanded the surrender of the unpopular members of 
his household. A royal ordinance, promising reforms in adminis¬ 
tration, was promulgated on May 27, 1413, and some of the royal 
advisers were executed. The king and the dauphin, powerless in 
(he hands of Duke John and the Parisians, apix-aled secretly to 
the Armagnac princes for deliverance. They entered Paris in 
September; the ordinance extracted by the Cabochiens was 
rescinded, and many of the insurgents were banished from the city. 

In the next year Henry V. of England, after concluding an 
alliance with Burgundy, resumed the pretensions of Edward III. 
to the crown of Fiance, and in 1415 followed the disastrous battle 
of Agincourt. The two elder sons of Charles VL, Louis, duke of 
Guienne, and John, duke of Touraine, died in 1415 and 1417, and 
Charles, count of Ponthieu, became heir apparent. Paris was 
governed by Bernard of Armagnac, constable of France, who 
expelled all suspected of Burgundian sympathies and treated Paris 
like a conquered city. Queen Isabeau was imprisoned at Tours, 
but escaped (0 Burgunciy. The capture of Paris by the Bur¬ 
gundians on May 29, 1418, was followed by a series of horrible 
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massacres of the Armagnacs; and in July Duke John and Isabeau, | 
who assumed the title of regent, entered Paris. Meanwhile Henry 

V. had completed the conquest of Normandy. The murder of 
John the Fearless in 1419 under the eyes of the dauphin Charles 
threw the Burgundians definitely into the arms of the English, 
and his successor Philip the Good, in concert with Queen Isabeau, 
concluded (1420) the treaty of Troyes with Henry V., who be¬ 
came master of France, Charles \T. had long been of no account 
in the government, and the state of neglect in which he exi.sted at 
Senlis induced Henry V. to undertake the re-organization of his 
household. He came to Paris in Sept. 1422, and died on Oct. 21. 

Bibliography. —The chief authorities for the reign of Charles 
\T. are: Chronica Caroli VI., written by a monk of Saint Denis, 
commissioned officially to write the history of his time, ed. by 
C. HcDaguet with a French traas. (O vols. 1830-52); Jean Juvenal 
des Ursins, Chrunique, printed by D. Godefroy in Histoire de Charles 

VI. (1O53), chiefly an abridgment of the monk of St. Denis's narrative; 
a fragment of the Grandes Chroniques de Saint Denis covering the 
years 1381-83 fed. J. Pichon, 1864) ; corres. of Charles VI. printed by 
Champollion-Figeac in Leltres de rois, vol. ii.; Choix de pieces inedites 
rel. an re^ne de Charles VI. (2 vols. 1863-64), ed. by L. Douet d'Ar q 
for the Socicte de I’Histoiro de France; J. Froissart, Chroniques; 
Enguerrand de Monstrelet, Chroniques, covering the first half of the 
i.Sth century (Eng. trans. 4 vols. 1809) ; Chronique des quatre 
premiers Valois, by an unknown author, ed. S. Luce (1862). See 
also E. Lavisse, Hist, de France, iv. 267 seq.; E. Petit, “Sejours de 
Charles VI.” Bull, du com. des Iravaux hist. (1893) ; Vallct de Viriville, 
"Isabeau de Bavierc,” Revue Fran<;aise (1858-59); M. Thibaut, 
Isabeau de Bavihe. (1903) ; F. Funck-Brentano, Le Moyen Ap,e (Eng. 
I'rans. I'he Middle . 4 i’c.v), ch. xix. and bibl. there given (1922). 

CHARLES VII. ( 1403-1461), king of France, fifth son of 
Charles VI. and Isabeau of Bavaria, was born in Paris on Feb. 
22, 1403. The count of Ponthicu, as he was called in his boy¬ 
hood, was betrothed in 1413 to Mary of Anjou, daughter of 
Louis II., duke of Anjou and king of .Sicily, and .spent the next 
two years at the Angevin court. He received the duchy of Tou- 
raine in 1416, and in the next year the death of his brother John 
made him dauphin of France. He became lieutenant-general of 
the kingdom in 1417. He became regent in Dec. 1418, hut his 
authority in northern France was paralysed in 1419 by the murder 
of John the Fearless, duke of Burgundy, in his presence at 
Montereau. Although the deed was not apparently premeditated, 
as the English and Burgundians declared, it ruined Charles’s 
cause for the time. He was disinherited by the treaty of Troyes 
in 1420, and at the time of his father’s death in 1422 had retired 
to Mehun-sur-Ycvre, near Bourges, which had been the nominal 
seat of government since 1418. He was recognized as king in 
Touraine, Berry and Poitou, in Languedoc and other provinces 
of southern France; but the English power in the north was j 
presently increased by the provinces of Champagne and Maine, as j 
the result of the victories of Crevant (1423) and Verneuil (1424). 
The Armagnac administrators who had been driven out of Paris 
by the duke of Bedford gathered round the young king, nicknamed 
the "king of Bourges,” but he was weak in body and mind, and 
was under the domination of Jean Louvet and Tanguy du Chastel, 
the instigators of the murder of John the Fearless, and other dis¬ 
credited partisans. The power of these favourites was shaken 
by the influence of the queen’s mother, Yolandc of Aragon, 
duchess of Anjou. She .sought the alliance of John V., duke of 
Brittany, who, however, vacillated throughout his life between the 
English and French alliance, concerned chiefly to maintain the 
independence of his duchy. His brother, Arthur of Brittany, earl 
of Richmond (comle de Richemont), was reconciled with the 
king, and became constable in 1425, with the avowed intention of 
making peace between Charles VII. and the duke of Burgundy. 
Richemont caused the assassination of Charles’s favourites Pierre 
de Giac and Le Camus de Beaulieu, and impo.sed one of his own 
choosing, Georges de la Tremoille, an adventurer who rapidly 
usurped the constable’s power. For five years (1427-32) a private 
war between these two exhausted the Armagnac forces, and central 
France returned to anarchy. 

Meanwhile Bedford had established settled government through¬ 
out the north of France, and in 1428 he advanced to the siege 
of Orleans. For the movement which was to lead to the deliver¬ 
ance of France from the English invaders, see Joan of Arc. The 
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.siege of Orleans was raised by her efforts on May 8, 1429. and 
two months later Charles VH. was crowned at Reims. But the 
court put every difficulty in the way of her military career, and 
received the news of her capture before Compiegne (1430) with 
indifference. No measures were taken for her deli\erance or her 
ran.'^om. and Normandy and the Isle of France remained in Eng¬ 
lish hands. Fifteen years of anarchy and civil war intervened 
before peace was restored. The duke of Bedford tiled in 1435, 
and in (he same year Philip the Good of Burgundy concluded a 
treaty with Charles VII. at Arras, after fruitless negotiations for 
an Engliiih treaty. From this time Charles's policy was strength¬ 
ened. La Tremoille had been assassinated in 1433 by the con¬ 
stable's orders, with the connivance of Yolande of Aragon. For 
his former favourites were substituted energetic advisers, his 
brother-in-law Charles of Anjou, Dunois (the famous bastard of 
Orleans), Pierre de Breze, Richemont and others. Richemont 
entered Paris on April 13, 1436, and in the next live years the 
finance of (he country was re-established on a .settled basis. 
Charles himself commanded the troops who captured Pontoise in 
1441, and in 1442 he made a successful expedition in the south. 

Meanwhile the princes of the blood and the great nobles m:ule 
a formidable league against the crown in 1440 which included 
Charles I., duke of Bourbon, John II., duke of A!i‘n(;on. John IV. 
of .Armagnac, and the dauphin, afterwards Louis XI. 'I'he re¬ 
volt broke out in Poitou in 1440 and w'as known as tlu’ Praguerie. 
Charles VII. repressed the rising, and finally bought over the rebel 
nobles individually by considerable concessions. In 1444 :i truce 
was concluded with England at Tours, and Charles jn’oceeded to 
organize a regular army. The central authority was gradually 
made effective. Domestic troubles in their own country wi-akened 
the English in France. The conquest of Normandy W'as com¬ 
pleted by the battle of Formigny (April 15, 1450). Guienne was 
conquered in 1451 l^y Dunois, but not subdued, ami another ex¬ 
pedition was necessary in 1453, when Talbot w'as defeated and 
slain at Castillon. Meanwhile in T450 Charles VII. had resolved 
on the rehabilitation of Joan of Arc. This was granted in 1456 
by (he Holy See. The only foothold relaimal by the English on 
b'rench ground was Calais. The change which made Charles take 
an active part in jnibiic affairs is .said to have been largely due 
to the influence of Agnes Sorel, who became his mistress in 1444 
and died in 1450. She was the first to play a public and i)olitical 
role as mi.stress of a king of France. Pierre de Breze, wdio had 
had a large share in the re])ression of the Praguerie, obtained 
through her a dominating influence over the king. Charles anrl 
Rene of Anjou retired from court, and the greater part of the 
meml)ers of (he king’s council were drawn from the bourgeois 
classes. The most famous of all these W'as Jacques Coeur ((/.-t'.). 
It was by the zeal of these councillors that Charles obtaitjed the 
surname of "The Well-Served.” 

Charles VII. continued his father's general policy in church 
matters. He desired to preserve as far as possible (he liberties of 
the Gallican church. With the council of Constance (1414-iS) 
(he great schism was practically healed. Charles, while careful 
to protest against its renewal, supported the anti-p:ii)al con¬ 
tentions of (he French members of the council of Basle (1431-49), 
and in 143S he promulgated the Pragmatic Sanction at Bourges, 
by which the patronage of ecclesiastical benefices was removed 
from the Holy See, while certain interventions of the royal power 
were admitted. Bishops and abbots were to be elected, in ac¬ 
cordance with ancient custom, by their clergy. After the English 
had evacuated French territory Charles still had (0 cope with 
feudal revolt, and with the hostility of the dauphin, who was in 
open revolt in 1446, and for the next ten years ruled like an in¬ 
dependent sovereign in Dauphine. He took refuge in 1457 with 
Charles’s most formidable enemy, Philip of Burgundy. Charles 
VII, nevertheless found means to prevent Philij) from attaining 
liis ambitions in Lorraine and in Germany. But the dauphin suc¬ 
ceeded in embarrassing his father’s policy at home and aliroad, and 
had his own party in the court it.self. Charles VII. died at Mehun- 
sur-Y^vre on July 22, 1461. He believed that he was poisoned by 
his son, who cannot, however, be acciLsed of anything more than 
an eager ettpcctation of his death. 
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BjBLiocBArHY.—Thc histoo" of the rcijoi of Charles V'll. has been 
written by two modern historians—Vallet dc V'irivilic, Histoire de 
Charles Vll. ... el de son ipopque (3 vols., 1862-65), and G. du 
Frc.snt de Hcaucourt, Hist, de Charles VII. (6 vols., 1881-91), w'hich 
jfives a detailed bibliocraphy. There i.s abundant contemporary mate¬ 
rial, The herald, Jacques Ic Houvier or Rerry (b. 1386), whose 
Chronicques du feu rui Charles 17 /. wa.s first printed in 1528 as the 
work of Alain Chartier, wa.s an eye-witness of many of the events he 
described. The Jlisloire de Charles Vll. by Jean Chartier, historiog¬ 
rapher-royal from 1437 w'as re-edited by Vallet de Viriville (3 vols., 
1858-59). 

CHARLES VIII. (1470-14Q8 ), king of France, was the only 
.son of Louis XI. On the death of Louis XL in 1483 Charles, a 
lad of 13, was absolutedy incajjabk* of governing. Until 1492 he 
abandoned the Ooveriunenf to his sister Anne of Beaujeu. In 
1491 he married Anne, duchess of Brittany. Urged by hi.s favour¬ 
ite, f!ticnne de \'esr, he threw off thc yoke of thc Bcaujeus, and 
at the .same time riiscarded their wise and able policy. He pro¬ 
posed at tir.st to claim the rights of the house of Anjou, to which 
Louis XL had succeedi'd, on the kingdom of Naples, and to use 
this as a stei)()ing-.stone to the capture of Constantinople from 
the Turks and his own coronation as cmpieror of thc .East. He 
sacriliced everything to this adventurous policy, signed disastrous 
treaties to keej) his hamls free, and .set out for Italy in 1494. On 
May 12, 1495, hr entered Naples in great pomp, clothed in the 
imperial in.signia. A general coalition was, however, formed 
against him, ami he was forced to return to France. He was pre¬ 
paring a fresh expedition when he died on April 8, 1498. 

Sec Histoire de Charles Vlll., ro\ de France, by G. de Jaligny, 
Andif? de la Vigne, etc., edit. Godefroy (1684); C. De Cherrier, 
Histoire de Charles Vlll. (1868); H. Fr. Delaborde, ExptUlilion de 
Charles Vlll. <n Italic (1888) ; Anne de Beaujeu, roi dc France (1926). 
Fur a complete bibliography see H, Hauser, l.es ^sources de Vhistoirc 
de Frame, 1404-1610, vul. i. ('k^oO); and E. Lavisse, Histoire dc 
Fram e, vol. v., part 1,, by H. Lcnionnier (i<)03). 

CHARLES IX. (1 550- i57.f). king of France, was the second 
son of Henry IF* and Catherine de Medici. He became king in 
1560 by the dealh of his brother Francis IF, but as he was only 
ten year.s old the power wais in the hands of the (lueen-mother, 
Catherine. C'harle.s scem.s to have been a youth of good parts, but 
he was left to his whims and to his taste for violent exercises; 
and the excesses to which he gave him.self up ruined his health. 
Proclaimed of age on Aug. 17, 1563, he submitted docilely to the 
authority of hi.s mother. In 1570 he was married to Elizabeth of 
Austria, daughter of Maximilian 11 . It was about this time that 
he dreamed of making a figure in thc world. The successes of 
his brother, the duke of Anjou, at Jarnac and Moncontour had 
already caused him some jealousy. When Coligny came to court, 
he received him very w'annly, and seemed at first to accept thc 
idea of an intervention in the Netherlands against the Spaniards. 
For the upshot of this adventure see the article Sr. Bartiiolo- 
MiiW, Ma.ssacre of. Charles was in these circumstances no 
hypocrite, but weak, hesitating and ill-lialanced. 'Phe terrible 
events in which he had played a part transformed his character. 
He became melancholy, severe and taciturn. Undermined by 
fever, at the age of 20, he was a haunted man. He died on May 
30. 1574. By his mistress, Marie Touchet, he had one .son. Charles, 
duke of Angouleme. Charles IX. had a sincere love of letters, 
himself practised poetry, was the patron of Ronsard and thc 
poets of the Pleiad, and granted privileges to thc first academy 
founded by Antoine de Bai’f (afterwards the Academic du Palais). 
He left a work on hunting, Traitc da la chassc royalc, which was 
pulili.shed in 1625, and rejirinted in 1859. 

Hnw.iooKAi’UY.—Thc principal .sources are contemporarv memoirs 
and duonidc.s, and the published correspondence of Catherine de 
Modiii, Marguerite dc Valois and the Venetian amba.ssadors. See also 
S; Desiarclin.s, Charles IX., Deu.x anni^es de lyjo-isyJ (1873) ; 

le comic de la Ferrieie, Lc AT /*' siecle el les Valois (1879,); J. H. 
Mariejol, “La Kiforme et la Ligue,” in vol. v. of the Histoire de 
France (ed. E. Lavisse, 1904), which contains a bibliography for thc 
reign; L. ILiliffol, Le Sii'clc dr la Renaissance (1909, Eng. trans. 
1916); L. Romier, Caiholiques rt Huftuenats d la cour de Charles IX. 
<1924). Sec also Cathkrjlnk de Mkdicis, Couony, etc. 

CHARLES X. (, king of France from 1824 to 

1830, was the fourth child of thc dauphin Louis, son of Louis XV. 
and of Marie Josephe of Saxony. He was known before his acces- 


j sion as Charles Philippe, count of Artois. At the age of 16 he 
married Marie Thcr^se of Savoy, sister-in-law of his brother, the 
count of Provence (Louis XVIII.). His youth was passed in 
scandalous dissipation, which drew upon himself and his coterie 
the detestation of the people of Paris. Prior to thc revolution 
he took only a minor part in politics, but when it broke out he 
soon became, with the queen, the chief of the reactionary party at 
court. In July 1789 he left P'rance and became leader of the 
emigres. In 1795 he attempted to aid the royalist rising of La 
Vendee, landing at the island of Veu. But he refused to advance 
farther and returned to England, settling first in London, then in 
Holyrood palace at Edinburgh and afterwards at Hartwell. There 
he remained until 1813, returning to P'rance in P'cb. 1814, and 
entering Paris in April, in the track of the Allies. 

During the reign of his brother, Louis XVIII., he was the leader 
of the ultra-royalists, the party of extreme reaction. On succeed¬ 
ing to thc throne in Sept. 1824 he won a passing popularity. But 
his coronation at Reims, with all the gorgeous ceremonial of thc 
old regime, proclaimed his intention of ruling as .the Mo.st Chris¬ 
tian King, by divine right. It was soon apparent that the weight 
of the crown would be consistently thrown into the scale of the 
reactionary forces. The emigres were awarded a milliard as com¬ 
pensation for their confiscated lands; and Galileans and Liberals 
alike w'ere offended by measures which threw increased power into 
the hands of the Jesuits and Ultramonlanes. In a few months 
there were di.squieting signs of the growing unpopularity of the 
king. The royal princes.ses were insulted in the streets; and on 
April 29, 1825 Charles, when reviewing thc National Guard, was 
met with cries from the ranks of '“Down with the ministers!” 
His reply was, next day, a decree disbanding thc citizen army. 

In 1829 Charles consented unwillingly to try a policy of com¬ 
promise. Villcle’s successor was the vicomte de Martignac, who 
took Decazes for his model; and in the speech from the throne 
Charles declared that the happiness of France depended on “thc 
sincere union of the royal authority with the liberties consecrat{!d 
by the charier.” But Charles had none of thc patience and com¬ 
mon sense which had enabled Loui.s XVIJI. to play with decency 
the part of a constitutional king. “I would rather hew wood,” he 
exclaimed, “than be a king under the conditions of the king of 
England;” and when thc Liberal opposition obstructed all the 
measures proposed by a ministry not selected from the parlia¬ 
mentary majority, he lost patience. “I told you,” he said, “that 
there was no coming to terms with these men.” Martignac was 
dismis.sed; and Prince Jules de Polignac, the very incarnation of 
clericalism and reaction, was called to the helm of state. 

A formidable agitation sprang up, which only served to make 
the king more obstinate. In opening the session of 1830 he de¬ 
clared that he would “find the power” to overcome thc obstacles 
placed in his path by “culpable manoeuvres.” The reply of the 
chambers was a protest against “thc unjust distrust of the senti¬ 
ment and reason of France”; whereupon they were first prorogued, 
and on May 16 dissolved. The result of the new elections was a 
large increase in the opposition; and Charles, on the advice of 
his ministers, determined on a virtual suspension of thc corustitu- 
tion. On July 25 were is.sued the famous “four ordinances” which 
were the immediate cause of the revolution. 

With singular fatuity Charles had taken no precautions in view 
of a violent outbreak. Mar.shal Marrnont, who commanded the 
scattered troops in Paris, had received no orders, beyond a jesting 
command from the duke of Angouleme to place them under arms 
‘us some windows might be broken.” At thc beginning of the 
revolution Charles was at St. Cloud, whence on the news of the 
fighting he withdrew first to Versailles and then to Rambouillet. 
On learning of the success of the revolutionaries he abdicated in 
favour of his grandson, the duke of Bordeaux (comte de Cham- 
bord), and appointed Louis Philippe, duke of Orleans, lieutenant- 
general of the kingdom (July 30). But, on the news of Louis 
Philippe’s acceptance of the crown, he gave up the contest and 
began a dignified retreat to the sea-coast. Beyond sending a corps 
of observ’ation to follow his movements, the new government did 
nothing to arrest his escape. He took ship at Cherbourg for 
England on Aug. 16. For a time he returned to Holyrood palace 
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at Edinburgh, which was again placed at his disposal. He died 
at Gdritz, whither he had gone for his health, on Nov. 6, 1S56. 

The best that can be said of Charles X. is that, if he did not 
know how to rule, he knew how to cease to rule. 

See Alphonse de Lamartine, Hist, de la restauration (1851-52); 
Louis Blanc, Hist, de dix ans, 18:^0-1640 (1842-44) ; G.l. de Montbcl, 
DernUrc Bpoque de I’hisl. dc Cltarlc<! A'., 5th ed. (1840) ; Theodore 
Anne, M^moircs, souvenirs, et anecdotes sur I’intMeur dii palais de 
Charles X. et les ivdnements de iSis d 1S30 (1831); Journal de Saint- 
Cloud d Cherbourg; P. Vddrenne, Vie de Charles X. (1879) : Petit, 
Charles X. (1886) ; P. L. F. Villeneuve, Charles X. et Louis XIX. en 
exil Memoires inedits (1889) ; Inibert de Saint-Amand, La Cour de 
Charles A. (1892). 

CHARLES I. ( 12SS-1342), king of Hungary, the son of 
Charles Martell of Naples, and Clemencia, daughter of the 
emperor Rudolph, was known as Charles Robert before his en¬ 
thronement as king of Hungary in 1309. He claimed the Hun¬ 
garian Crown, as the grandson of Stephen V., under the banner of 
the pope, and was crowned at Esztergom after the death of the 
last Arpad, Andrew HI. (1301), but was forced the same year to 
surrender the Crown to Wcnceslaus II. of Bohemia (1289- 
1306), who in 1305 transferred his rights to Duke Otto of Bavaria. 
Duke Otto was taken prisoner by the Hungarians and Charles was 
enthroned at Budapest on June 15, 1309, though his installation 
was not regarded as valid till he was crowned with the sacred 
crown (which was recovered from the robber barons) at Szekes- 
fehervar on Aug. 27, 1310. After three years of warfare Charles 
at length put down all the elements of rafiine and disorder at 
Rozgony (June 15, 1312). His foreign policy aimed at the aggran¬ 
dizement of his family, but Hungary also benefited greatly from it. 
His most successful achievement was the union with Poland for 
mutual defence against the Habsburgs and the Czechs, which was 
accomplished by the Convention of Trcncscn (1335), confirmed 
the same year at (he brilliant Congre.ss of Visegrad, where all the 
princes of Central Europe met to compose their differences. The 
result of the congress was a combined attack by the Magyars 
and the Poles upon the emperor Louis and his ally Albert of Aus¬ 
tria, which was decided in Charles’s favour in 1337. Charles 
wished to unite the kingdoms of Hungary and Naples under his 
eldest son Louis, but was frustrated by Venice and the pope, who 
feared that Hungary might become the dominant Adriatic Power. 
He was, however, compensated for this disappointment by his 
compact (1339) with his ally and brother-in-law, Casimir of 
Poland, whereby it was agreed that Louis should succeed to the 
throne of Poland on the death of the childless Casimir. Charles 
was a statesman of the first rank, who not only raised Hungary 
once more to the rank of a great Power, but enriched and civilized 
her. In character he was pious, courtly and valiant, popular alike 
with the nobility and the middle classes, whose increasing wel¬ 
fare he did so much to promote, and much beloved by the clergy. 
His court was famous throughout Europe as a school of chivalry. 

Three sons, Louis, Andrew and Stephen survived him. He died 
on July 16, 1342, and was laid beside the high altar at Szekesfeh- 
ervar, the ancient burial place o'f the Arpads. 

See Bela Kcrckgyarto, The Hungarian Royal Court under the House 
of Anjou (Hung.) (Budapest, 1S81) ; Rationes Collectorum Pontif. in 
Hungaria (Budapest, 1887) ; Diplomas of the Angevin Period, edit. 
Imre Nagy (Hung, and Lat.) vols. i.-iii. (Budapest, 1878, etc.). 

CHARLES 1 . (1226-1285), king of Naples and Sicily and 
count of Anjou, was the seventh child of Louis VIII. of France 
and Blanche of Castile. Louis died a few months after Charles’s 
birth and was succeeded by his son Louis IX. (St. Louis), and on 
the death in 1232 of the third son, John, count of Anjou and 
Maine, those fiefs w'ere conferred on Charles. In 1246 he married 
Beatrice, daughter and heiress of Raymond Berengcr V., the 
last count of Provence, and after defeating James I. of Aragon 
and other rivals with the help of his brother, the French king, 
he took possession of his new county. In 1248 he accompanied 
Louis in the crusade to Egypt, but on the defeat of the Crusaders 
he was taken prisoner with his brother. Shortly afterwards he 
was ransomed, and returned to Provence in 1250. Charles’s am¬ 
bition aimed at wider fields, and he extended his influence by the 
subjugation of Marseille in 1257, and two years later several com¬ 
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munes of Piedmont recognized his suzerainty. In 1262 Pojie 
Urban IV. determined to destroy the power of the Hohenstaufen 
in Italy, and offered the kingdoms of Naples and Sicily, in consid¬ 
eration of a yearly tribute, to Charles of Anjou. After long nego¬ 
tiations he accc{)ted the Sicilian and Neapolitan crowns, and in 
1264 he sent a first expedition of Provencals to Italy; he also 
collected a large array and navy in Provence and France with the 
help of King Louis, and by an alliance with the cities of Lom¬ 
bardy was able to send fxirt of his force overland. Pope Clement 
IV. confinned the Sicilian agreement on conditions even more 
favourable to Charles, who .sailed in 1265, and conferretl on the 
expedition all the privileges of a crusade. After narrowly escainng 
capture by Manfred's fleet he reached Rome safely, where he was 
crowned king of the Two Sicilies. The land army arrived soon 
afterwards, and on Feb. 26, 1266, Charles encountered his rival 
Manfred the bastard of the emperor Frederick II., at Benevenlo 
iq.v.'), where after a hard-fought battle Manfred was deftMted and 
killed, and the whole kingdom was soon in Charles's possession. 
Then Conradin, Frederick’.s grandson and last legitimate de- 
.scendant of the Hohenstaufen, came into Italy, where he found 
many partisans among the Ghibellincs of Lombardy and Tuscany, 
and among Manfred’s former adherents in the south. He was 
totally defeated by Charles at Tagliacozzo (Aug. 23, 126S ); taken 
prisoner, he was tried as a rebel and executed at Na|)les, 

Charles was now one of the most powerful sovereigns of Eu¬ 
rope. for besides ruling over Provence and Anjou and the king¬ 
dom of the Two Sicilies, he was imperial vicar of Tuscany, lord 
of many cities of Lombardy and Piedmont, and as the jwpe’s 
favourite practically arbiter of the papal states, especially during 
the interregnum between the death of Clement IV, (1268) and 
(he election of Gregory X. (1272). In 1272 he took part with 
Louis IX. in a crusade to north Africa. The election of Rudolph 
of Ilabsburg as German king, and that of Nicholas III, to the 
Holy See (1277), diminished Charles’s power, for the new pope 
set himself to compose the ditference between Guelph.s and Ghil)el- 
lines in the Italian cities, but at his death Charles secured the 
election of his henchman Martin IV. (1281), who recommenced 
persecuting the (ihibellines. But the cruelty of the Frencli rulers 
of* Sicily provoked in 1282 the rebellion known as the Sicilian 
Vespers {see Vespers, Sicilian). Charles determined to subju¬ 
gate the island and sailed with his fleet for Messina. The city 
held out until Peter III. of Aragon arrived in Sicily, and a Sicilian- 
Catalan fleet under the Calabre.se admiral, Roger de Lauria. 
completely destroyed that of Clurles. In May 1284 Roger de 
Ltiuria appeared before Naples and destroyed another Angevin 
fleet commanded by Charles’s son, who wa.s taken prisoner. 
C!harles came to Naples with a new fleet from Provence, and 
was preparing to invade Sicily again, when he died at Foggia on 
Jan. 7, 1285. An extremely able soldier and a skilful .statesman, 
his inordinate ambition and his cruelty created enemies on all 
sides, and led to the collapse of the edifice of dominion which he 
had raised. 

CHARLES 11 . (1250-1309), king of Naples and Sicily, 
son of Charles I., had been captured by Ruggiero di Lauria in 
the naval battle at Naples in 1284, and .when his father died he 
was still a prisoner in the hands of Peter of Aragon. In 1288 
Charles was liberated on the understanding that he was to retain 
Naples alone, Sicily being left to the Aragonese, and to induce his 
cousin Charles of Valois to renounce the kingdom of Aragon given 
to him by Pope Martin IV. He went to Rieti, where the new 
pope Nicholas IV. immediately absolved him from all the condi¬ 
tions he had sworn to observe, crowned him king of the Two 
Sicilies (1289), and excommunicated Alphomso, while Charles of 
Valois, in alliance with Castile, prepared to take possession of 
Aragon. Alphonso III., the Aragonese king, being hard pressed, 
had to promise to withdraw the troops he had sent to help his 
brother James in Sicily, to renounce all rights over the island, and 
pay a tribute to the Holy See. But Alphonso died childless in 1291 
before the treaty could be carried out, and James took possession 
of Aragon, leaving the government of Sicily to the third brother 
Frederick. The new pope Boniface VIII., elected in 1294 at Naples 
under the auspices of King Charles, mediated between the latter 
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and James, and a most dishonourable treaty was signed. An attempt 
was made to bribe Frederick into consent inf? to the arrangement, 
but being backed u[) by his people he refused, and was after¬ 
wards {rowned king of Sicily. The ensuing war wa.s fought with 
great fury and peace was no! made until 1302 at Caltabellotta', 
Charle.s 11 . giving up all rights to Sicily and agreeing to the mar¬ 
riage of hi.s (laughter Leomjra to King krederick; the treaty W'as 
ratified by the pope in 1303. Charles died in Aug. 1309, and was 
.succeeded by his son Robert. 

IIn!ij()OKAeMV.-“A. di- Saint-Eriest, Uisloire de la conqueie de 
Naples pur {'harlrs d'Anjou (4 vnls,, jK 47-4(>) ; S. de SLsmondi, in 
llistoire e/rs repuhiiqurs italiennr\, vol. ii. {Hrusseis, 18 gives a 
good general sketdi; K. Slernleld, Karl von Anjou ah Graf von 
Proven) c c iSMSj ; Charles's ronnei tion with north Italy is diralt with 
in Merkel’s La Dominu'Jone di Carlo d'An^id in Piemonte e. in 
Lombardia ('I'urin, i8oi), while (he R. Dt^piitazione di Storia Patria 
Toscana lias recently i)ubli.shed a Codire d/plomatiio delle relazioni 
di Carlo d'AnyJd con la Toscano; by Hurrien, Archives ani>evinrs de 
Naples ('I’oulolise, oSOt) 1867). M. Amaris La Guerra del Vespro 
Siciliano (Kth ed,, f'lorend’, 1876) is a valuable history, but is prej- 
udited and should be compared with I>. Cadier’s lissai sur I'adminis- 
tration du royaumt' tie Sidle sous Charles I et Charles II d’Anjou 
liihl. lies doles jran^aises d'Athenes et dr Rome, fa.se. So), which con¬ 
tains many documents. 

CHARLES II. (i33:’- i 387), called Tni<: It.M), king of Xavarre 
and count of Evreux, was a son of Jeanne II., cjueen of Navarre, 
by her marriage W’ilh Philip, count of Evreux. He succeeded his 
mother in r34(j, and in 1352 married Jeanne, daughter of John 
II. of I'rance. Troulile soon arose betwiurn King John and his 
son-in-law. The promised dowry had not been paid, and the 
county of Angoulerne, formerly belonging to Jeanne of Navarre, 
wa.s then in I he posse.ssion of John’s favourite, the constable 
Charles la Cerda In Jaii. 135.4 the constable was assassinated, 
and John was forced to niake a treaty at Mantes and to compen¬ 
sate Charles for the loss of Angoulerne by a large grant of lands, 
chielly in Normandy. In Normandy, Charles was partly re¬ 
sponsible for some unrest, and in April 1356 was seized by the 
I'rendt king at Rouen, remaining in captivity until Nov. 1357, 
after John bet aine a pri.'^oner in England, Charles was then con¬ 
sidered by Etiennt' Marcel and his party as a suitable rival to the 
dau[)hin, afterwards King Charles Peace was made, but the 
dauphin’s failure to re.store to Charles his confiscated estates led 
(0 war, (|uickly followed by a new treaty, after which Charles 
took [)art in suppressing (he pt'asafit rising known as the Jac- 
qnerit'. Howcvct, in June 135H, he returned to Paris, and became 
( aptain-general of (he city, which w.is .soon he.siegecl by the 
(laui)hin. Charles left Paris just before the murder of Marcel in 
July and continued his alternate i)oli('y of war and peace, until 
the conclusion of the treaty of llreligny in May i3bo, deprived 
him of the alliance of the English, and compelled him lo make 
peace with King John. When the duchy of Burgundy became 
vacant in Nov. 1361, Charles made an unsuccessful claim for it. 

In July 1362, in alliance with Pedro the Cruel, king of Castile, 
he invaded Aragon, soon deserting his new ally for Peter IV., 
king of Aragon. In turn he made treaties with the kings of Cas¬ 
tile and Aragon, until he signed a treaty with Edward of iMigland, 
and then in 1371 he allied himself with Charles V. of France. He 
was accu.sed of a(lemf)ting to poison (he king of France and other 
{)rominent persons, and of other crimes; his French e.states w'ere 
.seized and Cherbourg surrendered. After the death of Charle.s V., 
in 13S0. the king of Navarre did not interfere in (he internal af¬ 
fairs of France. His lands in France were handed over to his 
eldest son Charles, who governed them w'ilh the con.sent of the 
new king. Charles \T. Charles died on Jan. r, 1387, and was .suc¬ 
ceeded by his eldest son Charle.s; one of his daughters, Jeanne, 
became the wnfe of Henry IV. of England. 

See D. K. Secous.se, Mt’^moires pour servir ii Vhistnire de Charles IJ. 
rot dr Navarre (1755-68) ; Jean Froissart, Chroniques, ed. by S. Luce 
and tir. Raynaud (1869-97); E. Meyer, Charles II. roi de Navarre et la 
Normandie an A'/E'*. sidle (1898) ; R. Delachcnal, Premieres negocia- 
'tions de Charles le Mauvais avec les /l;jji;/(m (1900) and E. Lavisse, 
llistoire de Prance, t. iv. (1902). 

CHARLES III. (1361-1425), called The Noble, king of 
Navarre and count of Evreux. was the eldest son of Charles II. 
the Bad iq.v.), and was married in 1375 to Leonora, daughter of 
Henry II., king of Castile. He became king of Navarre in 1387, 


and, in contrast to his father’s reign, his was a period of peace and 
order. In 1393 he regained Cherbourg, which had been handed 
over by Charles II. to Richard II. of England, and in 1403 ex¬ 
changed it for certain other lands in FTancc. He was created 
fluke of Nemours and made a peer of France. He died at Olitc 
on Sept. 8, 1425. After the death of his two sons in 1402 the king 
secured hi.s kingdom for his daughter Blanche (d. 1441), who 
look for her second husband John, afterwards John II., king of 
Aragon; and the cortes of Navarre swore to recognize Charles 
(q.v.), prince of Viana, her son by this marriage, as king after 
his mother’s death. 

CHARLES (Karl Eitel; in Rum. Carol), king of Ruma¬ 
nia (1839-1914), second .son of Prince Karl Anton of Hohenzol- 
lern-Sigmaringen, was born on April 20, 1839. He was educated 
at Dre.sdcn (1850-1856), and passed through his university course 
at Bonn, bantering the Prussian army in 1857, he served in (he 
Danish war of 1864, and received instruction in strategy from 
(leneral v(jn Moltke. He afterwards travelled in Eran(e, Italy, 
Spain and Algeria. He was a captain in the 2nd re-giment of 
ITussian Dragoon Guards when he was elected Itospodar or prince 
of Rumania on April 20, 1866, after the compulsory abdication 
of Prince Alexander John Cuza. Regarded at first with distrust 
by Turkey, Russia and Austria, he rapidly gained general recog¬ 
nition; but he had to contend for ten years with fierce party 
struggles betwc'cn the Conserv’ativcs and the Liberals. 

During (hi.s period, however, Charles displayed great tact in 
his dealings with both parties, and kept his country in the path 
of administrative and economic reform, organizing the army, de¬ 
veloping the railways, and establi.shing commercial relations with 
foreign powers. The sympathy of Rumania with France in the 
Franco-Prussian War of 1870, and the conscc]uent interruption of 
certain comniercial undertakings, led to a hostile movement 
against Prince Charles, which, being fostered by Riis.sia, made 
him resolve to abdicate; and it wa.s with difficulty that he was 
persuaded to remain. In the Russo-Turkish War of 1877-78 he 
joined the Russians before Plevna (q.v.), and being placed in 
command of the combined Russian and Rumanian forces, forced 
Osman Pasha to surr(‘n(ler. As a consec^ucnce of the prince's vig- 
j orous action the independence of Rumania, which had been pro¬ 
claimed in May 1877, was confirmed by various treaties in 1S78, 
and recognized by Great Britain, France and Germany in 18S0. 
On March 26, 1881, he was proclaimed king of Rumania, and, 
with his consort, was crowned on May 22 following. From that 
time he pursued a successful career in home and foreign policy, 
and greatly improved the financial and military position of his 
country; while hi.s aiipreciation of the fine arts was shown by 
hi.s formation of an important collection of paintings of all schools 
in his palaces at Sinaia and Bucharest. For an account of the 
events of his reign, srr Balkan Wars and Rumania. On Nov. i 
1869 he married Princess Elizabeth (q.v.), a daughter of Prince 
Hermann of Wied, widely known under her literary name of 
“Carmen Sylva.” As the only ghild of the marriage, a daughter, 
(lied in 1S74, (he succe.ssion was finally settled upon the king’s 
nephew, Prince Ferdinand of Hohenzollern-Sigmaringen (see 
Ferdinand I,). He died at the castle of Pclesh, Rumania, on 
Oct. 10, 1914. 

Tht* official life of King Charles, mainly his own composition, 
Aus dem Lehen Kdnig Karls von Rumdnien (Stuttgart, 1894-1900, 

4 vols.), deals mainly with political history. See for an account of 
his domestic life, M. Kremnitz, Kdnig Karl von Rumdnien: Ein 
Lebensbild (Breslau, 1903). 

CHARLES II. ( 1661-1700), king of Spain, the son of Philip 
IV. by his second marriage with Maria, daughter of the emperor 
Ferdinand III, was born on Nov. ii, 1661. Weak, indolent and 
almost imbecile from his birth, Charles was brought up under 
the tutelage of his Austrian mother, who was later exiled from 
court by the younger Don John of Austria, a natural son of 
Philip I\\ In 1679, Charles married Maria Louisa of Orleans, 
thereby satisfying French interests, which were still more ad¬ 
vanced by his acceptance of the Treaty of Ratisbon, June 1684. 
On the death of the French princess in the stifling atmosphere of 
the Spanish court, Charles married Maria Ana of Neuberg in 
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1689, and Austrian interests were a^ain promoted. Always de¬ 
crepit in mind and body, the king, driven wild by the conflict 
between his wish to transmit his inheritance to “the illustrious 
house of Austria,” his own kin, and the belief instilled into him 
by the partisans of the French claimant that only the power of 
Louis XIV. could avert the dismemberment of the empire, was 
at last reduced to an abject condition, lender pressure from the 
cardinal archbishop of Toledo, Portocarrero, he finally made a 
will in favour of Philip, duke of Anjou, grandson of Louis XI\'., 
thereby ending the inglorious line of the Spanish Habsburgs. He 
died on Nov. i, 1700. 

See M. de Villars, Lettres (1868) ; P. dc Villars, Mhnoires de la 
Cour d’Espagne (1803) i Maura Gamaza, Carlos II. y sti Corte, 
2 vols. (1915). (For a genealogical table of the Spanish Habsburgs, 
see Habsburg.) 

CHARLES III. (1716-178s), king of Spain, born on Jan. 20, 
1716, was the first son of the second marriage of Philip V. with 
Elizabeth Farnese of Parma. In 1732 he was sent to rule as duke 
of Parma by right of his mother, and two years later, 1734, made 
himself master of Naples and Sicily and began there the work of 
internal reform which he afterwards continued in Spain. On the 
death of his half-brother P'erdinand VI. he became king of Spain 
and resigned the Two Sicilies to his third son, Ferdinand. 

As king of Spain his foreign policy was disastrous. His strong 
family feeling and his detestation of England, which was un¬ 
checked after the death of his wife, Maria Amelia, daughter of 
Frederick Augustus II. of Saxony, in 1760, led him into the Family 
Compact with France. Spain was entangled in the close of the 
Seven Years’ War, to her great loss. In 1779 he was, somewhat 
reluctantly, led to join France and the American insurgents against 
iMigland. His internal government w-as on the whole l)eneficial to 
the country. He improved sanitation, suppressed lawlessness, en¬ 
couraged trade and industry, and constructed roads and canals. 
Although a sincere Roman Catholic, he consented to the expulsion 
of the Jesuits from Spain, reduced the number of idle clergy, and 
rendered the Inquisition ineffectual. When he died on Dec. 14, 
1788, Charles, the greatest of the Spanish Bourbons, left the repu¬ 
tation of an enlightened monarch. 

Biulkjokai’Iiy. — See M. Danvila y Collado, Reign of Charles III. 
(0 vols.), in the Hisloria General de lispaha de la Real Academia 
de la Historia (1892, etc.); J. Addison, Charles the Third of Spain 
(1900); F. Rousseau, Rtgne dc Charles III. d’Espagne (1907). 

CHARLES IV. (1748-1819), king of Spain, second son of 
Charles III. and his wife Maria Amelia of Saxony, was born on 
Nov. II, 1748. The elder brother was set a.side as imbecile and 
epileptic. Charles married Maria Luisa of Parma, his fir.st cousin, 
who, on his succession to the throne in 1788, directed affairs with 
tlie assistance of her lover Godoy iq.v.). The king was too sloth¬ 
ful to have more than a passive part in the direction of his own 
Government. If he ever understood that his kingdom was treated 
as a mere dependence by I'rancc, he consoled himself with a be¬ 
lief in his divine right and the sanctity of his person. When he 
was told that his son Ferdinand was appealing to Napoleon against 
Godoy, he took the side of the favourite, and when the populace 
rose at Aranjuez in 1808 he abdicated to save the minister. He 
took refuge in France, and being imprisoned with his son he was 
with difficulty restrained from assaulting him. Finally he abdi¬ 
cated in favour of Napoleon and died at Rome on Jan. 20, 1819. 

See General Gomez de Arteche {Historia del Reinado dc Carlos IV.) 
in the Historia General de Espaha de la Real Academia de la Hisloria 
(1892, etc.) ; A. Savinc, L'Abdication de Bayonne. (1908). 

CHARLES IX. (1550-1611), king of Sweden, the youngest 
son of Gustavus Vasa and Margareto Lejonhufrud, was born on 
Oct. 4, 1550. By his father’s will he received the duchy of Soder- 
manland (Sudermania) in 1560. In 1568 he and his brother 
John led the rebellion against Eric XIV., but when John be¬ 
came king, as John III., the relations between the two brothers 
were strained. Duke Charles was the centre of the opposition to 
John’s attempts to romanize Sweden on the one hand, and he 
resisted all the king’s efforts to restrict his authority as duke of 
Sodermanland on the other, though in 1587 he was obliged to 
resign his claim to autonomy within his own duchy. The religious 
question came to a crisis on the death of John III. in 1592, when 


his eldest son. Sigismund, a devoted Catholic who was already 
king of Poland, succeeded to the throne of Sweden. Duke Charles 
came forward as the champion of the Protestant majority, who 
were alarmed lest Sigismund should attcm[)t to re-catholicize 
Sw'eden; it was with his assent that they held the famous Synod or 
“Uppsala-mote” Feb. 1593. W'hich proclaimed Sweden's adherence 
to the Augsburg Confession; and when Sigismund arrived in 
Sweden Charles, w-ho had governed jointly with the Estates during 
his absence, backed by an army, compelled him, before he could 
be crowned, to guarantee to maintain the l'pi)sala convention, 
thereby recognizing that Sweden wa.s essentially a Protestant 
state. In Aug. 1594 when Sigismund left for Poland, Charles was 
left in control of affairs, and in 1595 he was elected regent by 
the Riksdag of Sdderkbping. He ruled firmly, almost despotically. 
Roman Catholicism was suppressed. In May 1595 the peace of 
Teusin was concluded with Russia, who recognized Sweden’s title 
to Narva and Estonia. By 1597 how-ever, the country was in a 
state of civil war. Charles had quarrellerl w'ith the council over 
their refusal to make war on Finland, who.se ruler. Klas Fleming, 
refused to recognize Charles's authority as opposed to that of 
Sigismund. Sigismund forbade the summoning of the Riksdag 
which supported Charles, and authorized the council to govern 
alone, but Charles summoned the Riksdag when the council was 
not sitting, and persuaded it to give him all the powers of govern¬ 
ment. He then sailed to Finland and captured Abo. Sigismund 
landed at Kalmar in Sweden with an army, in July 1598, but 
though large numbers of the nobles flocked to his standards he 
was regarded as a heretic by the majority of the Swedish nation. 
Charles defeated him at Stiingebro on Sept. 25. 1598, after which 
he tied for aid to Poland, though he had promised to disband his 
forces and to abide by the decision of the E.sta(e.s. He was for¬ 
mally deposed by the Riksdag in 1599. and on Feb, 24. 1600. the 
diet of Linkbping declared that he and his posterity had forfeited 
the Swedish throne, and passing over duke John, the second son 
of John III., a youth of ten, recognized Duke Charles as king under 
the title of Charles IX. 

Charles proceeded to conquer Finland, and to take cruel ven¬ 
geance on the nobles who had opposed him. He did not, however, 
style himself king until March 6, 1604, after Duke John had for¬ 
mally renounced his claim to the throne, and was not crowned 
until March 15, 1607. His short reign was a period of uninter¬ 
rupted warfare. In the long war with Poland (1600-60), iH'gun 
in his reign, he was on the whole unsuccessful, his severest defeat 
being at Kirkholm (Sept. 1605) (sec Chodkitcwicz). Sweden 
and Poland also supported rival claimants to the tsardom in Rus¬ 
sia. In 1610 Charles, who had concluded an alliance with the 
tsar Basil against Sigismund in 1609 and who aimed at obtaining 
the county of Kek.sholm for Sweden, sent an army under Jacob 
de la Gardie (q.v.) to Moscow. After his defeat by the Poli.‘^h 
general, Zolkiev.ski, at Klutsjino (June, 1610) and the collapse 
of Basil, de la Gardie seized Keksholm and Novgorod in 1611. 
In the same year Christian IV. (q.v.) of Denmark dedared war 
on Sweden, partly as a result of Charles’s pretensions to Lapland, 
and his veto on trade with Riga and Kurland and his foundation 
of the city of Gbteborg (Gothenburg), partly from an ambition to 
conquer Sweden. Christian besieged Kalrpar (whence the name 
“Kalmar War,” given to this war). In July, 1611. Charles IX. 
fought an indecisive battle near (hat city, and on the 28th the 
castle of Kalmar was surrendered treacherously. Old and worn 
out, Charles died on Oct. 30, leaving his son, Gustavus Adolphus, 
to carry on war with Denmark and Russia. As a ruler Charles 
IX. is the link between his great father Gustavus Vasa and his 
still greater son. He consolidated the work of Gustavus Vasa, 
the creation of a great Protestant state: he prepared the way for 
the erection of the Protestant empire of Gustavus Adolphus. By 
his first wife Marie, daughter of the elector palatine Louis VL, 
he had six children, of whom only one daughter, Catherine, sur¬ 
vived; by his second wife, Christina, daughter of Adolphus, duke 
of Holstein-Gottorp, he had five children, including Gustavus 
Adolphus and Charles Philip, duke of Finland. 

See Sveriges Historia, vol. iii. (1878); R. N. Bain, Scandinavia 
(1905); also Sw’eden: History. (R. N. B.; X.) 
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CHARLES X. (Charles Gustavus) (1622-1660), king of 
Sweden, son of John Casimir, count palatine of Zweibriicken, 
and Catherine, sister of Gustavus Adolphus, was born at Nykop- 
ing Castle on Nov. 8, 1622. He learnt the art of war under the 
great Lennart Torstensson, being present at the second battle of 
Breitenfeld and at Jankowitz. From 1646 to 1648 he frequented 
the Swedish court. It was 3upi)0»e(l that he would marry the queen 
regnant, Christina, and to compensate her cousin for a broken 
half-promise she declared him (1640J her successor, despite the 
opposition of the senate headed by Axel Oxenstjerna. In 1648 he 
was appointed generalissimo of the Swedish forces in Germany, 
and acted as Swedish plenipotentiary at the executive congress of 
Nuremberg, assembled (1650) to execute the details of the peace 
of Westphalia. As the recognized heir to the throne, his position 
on his return to Sweden was a difficult one, in view of the un¬ 
popularity of the queen. Charles, therefore, wisely withdrew to 
the isle of Gland (ill the abdication of Christina (June 5, 1654) 
called him to the throne. 

The beginning of his reign was devoted to the healing of domes¬ 
tic discords and in preparation for a new policy of conquest. He 
contracted a political marriage (Oct. 24, 1654) with Hedwig 
Leonora, the daughter of Frederick FU., duke of Holstein-Gottorp, 
by way of securing a future ally against Denmark. The two great 
pressing national questions, war and the restitution of the alienated 
crown lands, were considered at the Riksdag which assembled at 
Stotkholm in March 1655. "f he war question was decided in three 
days by a secret committee presided over by the king, who 
easily jicrsuaded the delegates that a war with Poland was neces¬ 
sary and might prove very advantageous; but the consideration 
of the question of the subsidie.s due to the crown for military 
purposes was postponed to the following Riksdag (see Sweden: 
History). On July 15 Charles quitted Sweden to engage in his 
Polish adventure. By the time war was declared he had at his dis¬ 
posal 50.000 men and 50 warsliips. Hostilities had already begun 
with the occupation of Diinaburg (Dvinsk) in Polish Livonia by 
the Swedes (July i, 1655), and the Polish army encamped among 
the marshes of the Netze concluded a convention (July 25) 
whereby the palatinates of Posen and Kalisz placed themselves 
under the protection of the Swedish king. The Swedes then en¬ 
tered Warsaw without opposition and occupied the whole of Great 
Poland. The Polish king, John C.isimir, fled to Silesia. Mean¬ 
while Charles pressed on towards Cracow, which was captured 
'after a two months’ siege, The fall of Cracow extinguished the 
last hope of the boldest I’ole; but before the end of the year an 
extraordinary reaction began in Poland itself. On Oct. 18 the 
Swedes invested the fortress-monastery of Czenstochowa, but 
the place was heroically defended; and after a seventy days’ 
siege the besiegers were compelled to retire with great loss. 

This astounding success elicited an outburst of popular enthu¬ 
siasm which gave the war a national and religious character. The 
tactlessness of Charles, the rapacity of his generals, the bar¬ 
barity of his mercenaries, his refusal to legalize his position by 
summoning the Polish diet, his negotiations for the partition of 
the very state he affected to befriend, awoke the long .slumber¬ 
ing public spirit of the country. In the beginning of 1656 John 
Casimir retunicd from exile and the Polish army was reorganized 
and increased. By thi.s time Charles had discovered that it was 
easier to defeat the Poles than to conquer Poland. His chief 
object, the conquest of Prussia, was still unaccompIi.shcd, and 
a new foe arose in the elector of Brandenburg, alarmed by the 
ambition of the .Swedish king, Charles forced the elector, indeed, 
at the point of the sword to become his ally and vassal (treaty of 
Kdnigsberg, Jan. 17, 1656); but the Polish national rising now im¬ 
peratively demanded his presence in the south. For weeks he 
scoured the interminable snow-covered plains of Poland in pursuit 
of (he Polish guerillas, penetrating as far south as Jaroslav in 
Galitia, by which time he had lost two-thirds of his 15,000 men 
with no apparent result. His retreat from Jaroslav to Warsaw, 
-with the fragments of his host, amidst three converging armies. In 
a marshy forest region, intersected in every direction by well- 
guarded rivers, was one of his most brilliant achievements. But 
his necessities were overwhelming, On June zi Warsaw was re¬ 


taken by the Poles, and four days later Charles was obliged to 
purchase the assistance of Frederick vVilliam by the treaty of 
Marienburg. On July 18-20 the combined Swedes and Branden- 
burgers, 18,000 strong, after a three day.s’ battle, defeated John 
Casimir’s army of 50,000 at Warsaw and reoccupied the Polish 
capital; but this brilliant feat of arms was altogether useless, and 
when the suspicious attitude of Frederick William compelled the 
Swedish king at last to open negotiations with the Poles, they 
refused the terms offered, the war was resumed, and Charles con¬ 
cluded an offensive and defensive alliance with the elector of 
Brandenburg (treaty of Labiau, Nov. 20) whereby it was agreed 
that Frederick William and his heirs should henceforth possess 
the full sovereignty of East Prussia. In the meantime the hostile 
Dutch dominated Danzig, and the tsar started a campaign against 
the Swedish Baltic provinces. 

The alliance of the elector had now become indispensable on 
almost any terms. So serious, indeed, were the difficulties of 
Charles X. in Poland, in spite of the assistance of the elector and 
of George RAkbezy IF, prince of Transylvania, that it was with 
extreme satisfaction that he received the tidings of the Danish 
declaration of war (June i, 1657) which enabled him honourably 
to emerge from the inglorious Polish imbroglio. He had learnt 
from Torstensson that Denmark was most vulnerable if attacked 
from the south, and, imitating the strategy of his master, he fell 
upon her with a velocity which paralyzed resistance. At the end 
of June 1657, at the head of 6,000 sea.soned veterans, he executed 
a rapid march from the interior of Poland to .Stettin, and reached 
the borders of Holstein on July 18. The Danish army at once 
di.spersed and the duchy of Bremen was recovered by the Swedes, 
who in the early autumn swarmed over Jutland and firmly estab¬ 
lished themselves in the duchies. But the fortress of Fredriks- 
odde (Frcdericia) on the Little Belt held Charles’s little army at 
bay from mid-August to mid-October, while the fleet of Denmark, 
after a stubborn two days’ battle, compelled the Swedish fleet to 
abandon its projected attack on the Dani.sh islands. In July an 
offensive and defensive alliance was concluded between Denmark 
nd Poland. The elector of Brandenburg joined the league against 
iweden, and compelled Charles to accept the profferetl mediation 
if Cromwell and Mazarin, The negotiations foundered, however, 
upon the refu.sa! of Sw'cdcn to refer the point.s in dispute to 
a general peace-congress, and Charles was still further encouraged 
by the capture of Fredriksodde (Oct. 23-24). In the middle of 
December 1657 began the great frost which was to be so fatal 
to Denmark. On Jan. 28, 1658, Charles X. arrived at Hadcrslev 
(Hadcrslebcn) in South Jutland, when it was estimated that in a 
couple of days the ice of the Little Belt would be firm enough to 
bear even the passage of a mail-clad host to the island of Fiinen, 
Early in the morning of Jan. 30 the Swedish king gave the order 
to start, the horsemen dismounting where the ice was weakest, 
and cautiously leading their horses as far apart as possible, when 
they swung into their saddles again, closed their ranks and made 
a dash for the shore. The whole of Fiinen was won with the loss 
of only two companies of cavalry, which disappeared under the 
ice while fighting with the Danish left wing. Charles, with his 
eyes fixed steadily on Copenhagen, resolved to cross the frozen 
Great Belt also. After some hesitation, he accepted the advice 
of his chief engineer officer Erik Dahlberg, who acted as pioneer 
throughout, and cho.se the more circuitous route from Svend- 
borg, by the islands of Langeland, Laaland and Falster, in pref¬ 
erence to the direct route from Nyborg to Kors0r, which would 
have been across a broad, almost uninterrupted expanse of ice. On 
the night of Feb. 5 the transit began, the cavalry leading the 
way through the snow-covered ice, which quickly thawed beneath 
the horses’ hoofs so that the infantry which followed after had to 
wade through half an cll of sludge, fearing every moment lest the 
rotting ice should break beneath their feet. At three o’clock in 
the afternoon, Dahlberg leading the way, the army reached Grim- 
sted in Laaland without losing a man. On Feb, 8 Charles reached 
Falster. On the nth he stood safely on the soil of Sjaelland 
(Zealand). The medal struck to commemorate “the glorious 
transit of the Baltic Sea” bore the haughty inscription: f^atura 
hoc debmt uni. 
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The crushing effect of this unheard-of achievement on the 
Danish Government found expression in the treaties of Taastrup 
(Feb. 18) and Roskilde (Feb. 26, 1658), whereby Denmark 
sacrificed nearly half her territory to save the rest {see Denmark : 
History). But even this was not enough for the conqueror Mili¬ 
tary ambition and greed of conquest moved Charles X. to what, 
divested of all its pomp and circumstance, was an outrageous act 
of political brigandage. At a council held at Gottorp U^ly 7), 
Charles X. resolved, without any warning, in defiance of all in¬ 
ternational equity, to let loose his veterans upon Denmark a sec¬ 
ond time. For the details of this second struggle, with the con¬ 
comitant diplomatic intervention of the western powers, who 
were determined to prevent the closing of the Sound, see Fred¬ 
erick III., king of Denmark, and Denmark; History. Only 
after great hesitation would Charles X. consent to reopen nego¬ 
tiations with Denmark direct, at the same time proposing to 
exercise pressure upon the enemy by a simultaneous winter cam¬ 
paign in Norway. Such an enterprise nece.ssilated fresh subsidies 
from his already impoverished people, and obliged him in Decem¬ 
ber 1659 fo cross over to Sweden to meet the estates, whom he had 
summoned to Gothenburg. The lower estates murmured at the 
imposition of fresh burdens; and Charles had need of all his 
adroitness to persuade them that his demands were reasonable and 
necessary. At the very beginning of the Riksdag, in January 1660, 
it was noticed that the king was ill; but he spared himself as little 
in the council-chamber as in the battle-field, till death suddenly 
overtook him on the night of Feb. 12-13, 1660, in his thirty-eighth 
year. 

See M. Veibull, Sveriges Storhedstid (Stockholm, 1881); F. F. 
Carlson, Sveriges Hisloria under Konungarne af Pfalzisha Huset 
(Stockholm, 1883-85) ; E. Haumant, La Guerre du nord et la paix 
d'Oliva (1893); G. Jones, The Diplomatic Relations between Crom¬ 
well and Charles X. (Lincoln, Nebraska, 1897); R. Nisbet Bain, 
Scandinavia (1905) ; J. Lcvin-Carlklum, Karl II. Gustav (Stockholm, 

1912) ; H. Ro-senwren, Karl II. Gustaf fore Ironkestigingen (Uppsala, 

1913) ; J. Stefansson, Denmark and Sweden (1916) 

CHARLES XL (1655-1697), king of Sweden, the only son 
of Charles X. and Hedwig Leonora of Holstcin-Gottorp, was 
born in the palace at Stockholm on Nov. 24, 1655. His father, 
who died when the child was in his fourth year, appointed a 
regency of five great ministers of state with the queen as presi¬ 
dent. For the history of the regency, of the settlement of the 
Danish arul Russian loans, and the later humiliating dependence 
on France (sre Sweden: History). The young king’s education 
was neglected. When he attained his majority, he was ignorant 
of the very rudiments of slate-craft and almost illiterate. It 
was the disaster of the Scanian war which first called forth his 
sterling qualities and hardened him into a premature manhood. 

In 1675 the Brandenburgers, Pomeranians and Danes had over¬ 
run Pomerania and Bremen, and the Danes were preparing to 
invade Sweden itself. Amidst universal anarchy, the young king, 
barely twenty years of age, inexperienced, ill-served, .snatching 
at every ex|iedient, worked day and night in his newly-formed 
camp in Scania (Skane) to arm the nation for its mortal struggle. 
The Danes launched inva.sion from three directions in 1676. Tlie 
victory of Fyllebro (Aug. 17, 1676), when Charles and his com¬ 
mander-in-chief S. G. Helmfeld routed a Danish division, was 
the first Swedish success, and on Dec. 4, on the tableland of 
Heigonaback, near Lund, the young Swedish monarch defeated 
Christian V. of Denmark, who also commanded his army in 
person. After a ferocious contest, the Danes were practically 
annihilated. The battle of Lund was, relatively to the number 
engaged, one of the bloodiest engagements of modern times. 
More than half the combatants (8,357, whom 3,000 were 
Swedes) actually perished on the battle-field. All the Swedish 
commanders, notably John Gyllcnstiema, showed remarkable 
ability, but the chief glory of the day indisputably belongs to 
Charles XI. This great victory restored to the Swedes their self- 
confidence and prestige. In the following year, Charles with 9,000 
men routed 12,000 Danes near Lnndskrona (July 15, 1678). This 
proved to be the last pitched battle of the War, the Danes never 
again venturing to attack their once more invincible enemy in 
the open field. In Germany, the Swedes, faced by the Great 


Elector, lost ground. In 1679 Louis XIV. dictated the terms of 
a general pacification, and Charles XL. wfij^ bitterly resented “the 
insufferable tutelage” of the French king, acquiesced in a peace 
which at least left his empire practically intact. Both Christian 
V. of Denmark and Frederick William, the Great Elector, were 
forced to restore their conquests (.see Swedes: History). Good 
understanding between Denmark and Sweden followed the 
peace of Lund, and there relations were cemented by the marriage 
of Charles with Ulrica Leonora, sister of Chri.stinn V. Charles 
devoted the rest of his life to the gigantic task of rehabilitating 
Sweden by means of a reduktion, or recovery of alienated crown 
lands, a process which involved the examination of every title deed 
in the kingdom, and resulted in the complete readju.stment of 
the finances. But vast as it was, the redukiion represents only a 
tithe of Charles XL’s immen.se activity. Finance, commerce, 
the national armaments by sea and land, judicial procedure, 
church government, education, even art and science—everything, 
in short—emerged recast from his shaping hand. For the 
strengthening in his reign of the power of the crown, which left 
Sweden practically an absolute monarchy {see. Sweden : History). 
Charles XL died on April 5, 1697. in his forty-first year. He had 
seven children, of whom only three survived him. a son ("harles,. 
and two daughters, Hedwig Sophia, duchess of Holstein, and 
Ulrica Leonora, who ultimately succeeded her brother on the 
Swedish throne. 

After Gustavus Vasa and Gustavus Adolphus, Charles XL was, 
perhaps, the greatest of all the kings of Sweden. His modest, 
homespun figure has indeed been unduly eclipsed by the brilliant 
and colossal shapes of his heroic father and his meteoric son; yet 
in reality Charles XL is far worthier of admiration than cither 
Charles X. or Charles XI 1 . He was in an eminent degree a great 
master-builder. He found Sweden in ruins, and devoted his whole 
life to laying the solid foundations of a new order of things 
which, in its essential features, has endured to the present day. 

See Martin Veibull, Sveriges Storhedstid (Storkholm, 18S1); 
Frederick Ferdinand Carlson, Sveriges Hisloria under Konungarne nf 
Pjalziska Huset (Stockholm, 1883-1885); Robert Nisbet Bain, Scandi¬ 
navia (Cambridge, 1905); O. Sjogren, Karl den Rifle oelt Svenska 
Folket (Stockholm, 1897) ; S. Jacobsen, Den nordiske Kronicke, 

1675-1679 (Copenhagen, 1897) ; J. A. tie Mesmes d’Avaux, N^gacia- 
lions du comic d’Avaux, 1O93, 1697, 1698 (Utrecht, 1882, etc.). 

CHARLES XII. ( 1682-1718), king of Sweden, the only sur¬ 
viving .son of Charles XL and Ulrica Leonora, daughter of Fred¬ 
erick III. of Denmark, was born on June 17, 16H2. He Was 
carefully educated by excellent tutors under the watchful eyes 
of his parents. Charles XL personally supervised his son’s 
physical training. He was taught to ride before he was four 
and at eight he was quite at home in hi.s saddle. 

Aft he grew older his father took him on all his,round.s, reviewing 
troops, insjiecting studs, foundries, dockyards and granaries. Thus 
the lad was gradually initiated into all the minutiae of admini.s- 
t ration. The influence of Charles XL over his son was, indeed, 
far greater than is commonly supposed, and it accounts for 
much in Charles XII.’s character which is otherwise inexplicable, 
for instance his precocious reserve and taciturnity, his dislike of 
everything French, and his inordinate contempt for purely diplo¬ 
matic methods. On the whole, his early training was admirable; 
but the young prince was not allowed the opportunity of gradu¬ 
ally gaining exf)ericnce under his guardians. At the Riksdag 
assembled at Stockholm in 1697, the estate.^, jealou.s of the influ¬ 
ence of the regents, offered full sovereignty to the young monarch, 
the .senate acquiesced, and, after some hesitation, Charles at la.st 
declared that he could not resist the urgent apjjcal of his subjects 
and would take over the government of the realm “in God’s 
name.” The subsequent coronation was marked by portentous 
novelties, the most significant of which was the king’s omi.ssion to 
take the usual coronation oath, which omission was interpreted to 
mean that he considered himself under no obligation to his sub¬ 
jects. The general opinion of the young king was, however, still 
favourable. His conduct was evidently regulated by strict prin¬ 
ciple and not by mere caprice. His intense application to affairs is 
noted by the English minister, John Robinson (1650-1723). 

The coalition formed against Sweden by .Johann Reinhnid 



284 CHARLES XII. 


Patkul, which resulted in the outbreak of the Great Northern War 
(i6q(j), abru[)tly put ^n end to Charles XII.’s political appren¬ 
ticeship, and forced (he .sw'ord into his hand. 7 'he young king re- 
.solved to attack Denmark the nearest of hi.s three enemie.s—Den¬ 
mark, Poland and Russia—first. The timidity of the Danish 
admiral Ulrik C. Gyldenlove, and the daring of Charles, who 
forced his nervous and protesting admiral to attempt the passage 
of the eastern channel of the Sound, the dangerous flintcrvnd, 
hitherto re[)uled to he unnavigable, enabled the Swedish king to 
elfect a landing at Humlebatk in Sjaelland (Zealand), a few miles 
north of Copenhagen (Aug. 4, 1700). He now hofxid to accom¬ 
plish what his grandfather, titty years before,had vainly attempted 
—the destruction of the flanish-Norwegian monarchy by captur¬ 
ing its ca[>i(al. Put for once prudential considerations prevailed, 
and the short and bloodle.ss war was terminated by the peace of 
Travendal (Aug. 18j, whereby Frederick IV. conceded full sov¬ 
ereignty to Charles’.s ally and kinsman the duke of Gotlorp, 
besides paying him an indemnity of 200,000 rix-dollars and sol- 
enitdy engaging to commit no hostilities against Sweden in future. 
From Sjaelland ('harles now hastened to Livonia with 8,000 men. 
Dn ()( t. 6 h(‘ had rc ai laal Pernau. w'ith the intention of first 
relieving Riga, but, hearing that Narva was in great straits, he 
decided to turn northwards against the t.sar. He .set out for 
Narva on Nov. 13 against the advice of all his generals, who 
feared the effect on untried troops of :i week’s march through a 
wasted land, along boggy roads guarded by no fewer than three 
formidable jiasses which a little engineering skill could easily 
have made impregnable. Fortunately, the first two passes were 
unoccupied; and the third, Pyhiijoggi. was captured by (.'harles, 
who with 400 horsemen put 6,000 Russian cavalry to flight. On 
Nov. i() the little army reached Lagena, a village about 9m. from 
Narva, whence it signalled its ajiproach to the beleaguered fortress, 
and early on the following morning it advanced in battle array. 
'I'he attaik on the Russian fortified camp began at two o’clock in 
the afternoon, in the midst of a violent snowstorm; and by night¬ 
fall the whole position was in the hands of the Swedes: the Rus¬ 
sian army was annihilated. The triumph was as cheap as it was 
crushing; it cost Charles less than 2,000 men. 

After Narva, Charles Nil. stooil at the parting of ways. His 
best advisers urged him to turn all his forces against the panic- 
stricken Muscovites; to go into winter quarters amongst them and 
live at their expense; to fan into a llame the smouldering discon¬ 
tent caused by the reforms of Peter the (jreat; and so disable 
Russia for some time to come. But Charles was determined to 
punish the treachery of Augustus of Poland (sre Poland: 
History). It is easy from the vantage-point of two centuries 
to critici/,e Charles XII. for neglecting the Russians to pur¬ 
sue the Saxons; but at the beginning of the i8th century his 
decision was natural enough. The real question was, which of 
the two foes was the more dang<'rous, and Charles had many 
reasons to think the civilized and martial Saxons far more 
formidable than the imbecile Muscovites. Charles also rightly 
felt that he could never trust the treacherous Augustus to remain 
quiet, even if he made peace with him. To leave such a foe in 
his rear, while he jilunged into the heart of Russia would have 
been hazardous indeed. From this point of view Charles’s w'hole 
Polish jiolicy, which has been blamed so long and so loudly—the 
policy of placing a nominee of his own on the Polish throne— 
lakes quite another complexion: it was a policy not of over¬ 
vaulting ambition, but of prudential self-defence. 

First, however, Charles cleared Livonia of the invader (July 
1701 ). subse(juently occupying the duchy of Courland and con¬ 
verting it into a Swedish governor-generalship. In Jan. 1702 | 
Charles established himself at Bielowice in Lithuania, and. after | 
i.ssuing a prcxlamation declaring that “the elector of Saxony’’ 
had forfeited the Polish crown, set out for Warsaw, which he 
reached on May 14. The cardinal-primate was then sent for and 
commanded to summon a diet, for the purpose of deposing 
Augustus. A fortnight later ("harles quilted Warsaw, to seek 
the elector; on July 2 routed the combined Poles and Saxons at 
Klissow; and three weeks later, captured the fortress of Cracow 
by an act of almost fabulous audacity. Thus, within four months 


of the opening of the campaign, the Polish capital and the corona¬ 
tion city were both in the possession of the Swedes. After Klis¬ 
sow, Augustus made every effort to put an end to the war, but 
Charles would not even consider his offers. By this time, too, he 
had conceived a passion for the perils and adventures of warfare. 
His character was hardening, and he deliberately adopted the 
most barbarous expedients for converting the Augustan Poles to 
his views. 

The campaign of 1703 was remarkable for Charles’s victory 
at Pultusk (April 21) and the long siege of Thorn, which occupied 
him eight months but cost him only 50 men. On July 2, 1704, 
with the as.sistance of a bribing fund, Charles’s ambassador at 
Warsaw, Count Arvid Bernhard Horn, succeeded in forcing through 
the election of Charles’s candidate to the Polish throne, Stanislaus 
Leszczynski, who could not be crowned however till Sept. 24, 
1705. by which time the Saxons had again been defeated at Punitz. 
From the autumn of 1705 to the spring of 1706, Charles was 
occupied in pursuing the Russian auxiliary army under Ogilvie 
through the forests of Lithuania. (.)n Aug. 5, he recrossed the 
Vistula and c.stabli.shed himself in Saxony, where his presence in 
the heart of Europe at the very crisis of the w-ar of the Spanish 
Succe.ssion, fluttered all the western diplomats. The allies, in par¬ 
ticular, at once suspected that Louis XIV. had bought the .Swedes. 
Marlborough was forthwith sent from the Hague to the castle 
of Altranstadt near Leipzig, W’here Charles had fixed his head¬ 
quarters, “to endeavour to penetrate the designs” of the king of 
Sweden. He soon convinced himself that western Europe had 
nothing to fear from Charles, and that no bribes were necessary 
to turn the Swedish arms from Germany to Russia. Five months 
later (Sej)!. 1707) Augustus was forced to sign the peace of 
Altranstadt, whereby he resigned the Polish throne and renounced 
every anti-Swedish alliance. Charles’s departure from Saxony was 
delayed for twelve months by a quarrel with the emperor. The 
court of Vienna h.ad treated the Silesian Protestants with tyran¬ 
nical severity, in direct contravention of the treaty of O.snabriick, 
of which Sweden was one of the guarantors; and Charles de¬ 
manded summary and complete restitution so dictatorially that 
the emperor prepared for war. But the allies interfered in Charles’s 
favour, lest he might be tempted to aid France, and induced 
the emperor to satisfy all the Swedish king’s demands, the mari¬ 
time Powers at the same time agreeing to guarantee the provisions 
of the peace of Altranstadt. 

Nothing now prevented Charles from turning his victorious 
arms again.st the tsar; and on Aug. 13, 1707, he evacuated Saxony 
at the head of the largest host he ever commanded, consisting 
of 24,000 horse and 20,000 foot. Delayed during the autumn 
months in Poland by the tardy arrival of reinforcements from 
Pomerania, it was not till Nov. 1707 that Charles was able to take 
the field. On New Year’s Day i 70S he crossed the Vistula, though 
the ice w'as in a dangerous condition. On July 4, 1708 he cut 
in two the line of the Russian army, 6m. long, which barred his 
progress on the Wabis, near Holowczyn, and compelled it to re¬ 
treat. The victory of Holowczyn, memorable be.sides as the last 
pitched battle won by Charles XII., opened up the way to the 
Dnieper. The Swedish army now began to suffer severely, bread 
and fodder running .short. The Russians slowly retired before the 
invader, burning and destroying everything in his path. On Dec. 
20 it was plain to Charles himself that Moscow was inaccessible. 
But the idea of a retreat w\as intolerable to him, so he determined 
to march southwards instead of northwards as suggested by his 
generals, and join his forces with those of the hetman of the 
Dnieperian Cossacks, Ivan Mazepa, who had 100,000 horsemen 
and a fresh and fruitful land at his disposal. Short of falling 
back upon Livonia, it was the best plan adoptable in the circum¬ 
stances, but it was rendered abortive by Peter’s destruction of 
Mazepa’s capital Baturin, so that w'hen Mazepa joined Charles 
at Horki, on Nov. 8, 1708, it was as a ruined man with little 
more than 1,300 personal attendants (.'•ec Mazepa-Koledinskv). 
A still more serious blow was the destruction of the relief army 
which Levenhaupt was bringing to Charles from Livonia, and 
which, hampered by hundreds of loaded wagons, was overtaken 
and almost destroyed by Peter at Lyesna after a two days’ 
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battle against fourfold odds (October). The very elements now 
began to fight against the perishing but still unconquered host. 
The winter of 1708 was the severest that Europe had known for 
a century. By Nov. i firewood would not ignite in the open air, 
and the soldiers warmed themselves over big bonfires of straw. 
By the time the army reached the little Ukranian fortress of 
Hadjnez in January 1709, wine and spirits froze into solid mas.scs 
of ice; birds on the wing fell dead. 

Never had Charles Xll. seemed so superhuman as during these 
awful days. It is not too much to say that his imperturbable 
equanimity, his .serene bonhomie kept the host together. The 
frost broke at the end of Feb. 1 709, and then the spring floods 
put an end to all active operations till May, when Charles began 
the siege of the fortress of Poltava, w’hich he wished to make a 
base for subsequent operations while awaiting reinforcements 
from Sweden and Poland. On June 7 a bullet wound put Charles 
hors (le combat, whereupon Peter threw the greater part of his 
forces over the river Vorskla, which separated the two armies 
(June 19-25). On June 26 Charles held a council of war, at 
which it was resolved to attack the Russians in their entrench¬ 
ments on the following day. The Swedes joyfully accepted the 
chances of battle and, advancing with irresistible clan, were, at 
first, successful on both wings. Then one or two tactical blunders 
were committed; and the tsar, taking courage, enveloped the 
little band in a vast semicircle bristling with the most modern 
guns, which fired five times to the Swedes’ once, and swept away 
the guards before they could draw their swords. The Swedish 
infantry was well nigh annihilated, while the 14,000 cavalry, ex¬ 
hausted and demoralized, surrendered two days later at Pere- 
volochna on Dnieper. Charles himself with 1,500 horsemen took 
refuge in Turkish territory. 

l-'or the first time in his life Charles was now obliged to have 
recour.se to dijilomacy; and his pen proved almost as formidable 
as his sword. He jirocured the dismis.sal of four Ku.ssophil grantl- 
viziers in succession, and between 1710 and 1712 induced the 
Porte to declare war again.st the tsar three times. But after Nov. 
1712 the I’orte had no more money to spare; and, the t.sar making 
a .show of submission, the sultan began to regard Charles as a 
troublesome guest. On l-'eb. i, 1713 he was attacked by the Turks 
in his camp at Bender, and made i)risoner. Charles lingered on 
in Turkey 15 months longer, in the hope of obtaining a cavalry 
escort sufficiently strow/g to enable him to restore his credit in 
Poland. Disajqiointed of this last hope, and moved by the de¬ 
spairing ajipcals of his sister Ulrica and the senate to return to 
Sweden while there was still a Sweden to return to, he quitted 
Demotika on Sept. 20, 1714. and attended by a single squire 
arrived une.xpectedly at midnight, on Nov. ii, at Stralsund. 

For the diplomatic events of these critical years see Swkden ; 
History. Here it need only be said that Sweden, during the 
cour.se of the Great Northern War, had innumerable opportunities 
of obtaining an honourable and even advantageous peace, but 
they all foundered on the dogged refu.sal of Charles to consent 
to the smallest concession to his despoilers. Even now he would 
listen to no offers of compromise, and after defending Stralsund 
with desperate courage till it was a mere rubbi.sh heap, returned 
to Sweden after an absence of 14 years. Here he collected another 
army of 20.000 men, with which he so strongly entrenched him¬ 
self on the Scanian coast in 1716 that his combined enemies .shrank 
from attacking him, whereupon he assumed the offensive by 
attacking Norway in 1717, and again in 1718, in order to coruiucr 
sufficient territory to enable him to extort better terms from his 
enemies. It was during this second adventure that he met his 
death. On Dec. ii, when the Swedish approaches had come within 
280 paces of the fortress of Fredriksten, which the Swedes were 
closely besieging, Charles looked over the parapet of the fore¬ 
most trench, and was shot through the head. 

(R. N. B.) 
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CHARLES XIII. (1748-iSiS), king of Sweden and Norway, 
the second son of Adoljihus Frctlerick, king of Swedi-n, and Louisa 
Ulrica, sister of Frederick the Great, was born at Stockholm on 
Oct. 7, 1748. In 1772 he co-operated in the revolutionary plan.'^ of 
his brother Gustavus III. (q.v. ). During the Russo-Swedish War 
of 1788 he served as admiral of the fleet at the battles of Hogl.ind 
(June 17, 178S) and Gland (July 26. 17S9). On the death of 
Gu.stavus III., Charles, now duke of Sudermani.a, acted as regent 
of Sweden till 1796; but the real ruler of the country was Gustaf 
Adolf Reuterholm (q.v.). These four years may be briefly de¬ 
scribed as alternations of fantastic Jacobinism and ruthle.ss des¬ 
potism. On the accession of Gu.stavus IV. (Nov. 179b), the duke 
became a mere cipher in politics till March 13. iSoi), when those 
who had dethroned Gustavus IV’. appointed him regent, and finally 
elected him king. But by this time he was prematurely decrepit, 
and Bernadotte (see Charles XI\l) took over the government 
as soon as he landed in Sweden (i8io). By the union of 1814 
Charles became the first king of Sweden and Norway. He married 
his cousin Hedwig Elizabeth Charlotte of Holstein-fdotlorp (1759- 
1818), but their only child died in infancy (1798). Charles XIII., 
who for eight years had been king only in title, died on Feb. 5, 

j 818. 

See Sveriges Historia vol. v. (1S84); Drotining Iledwig Charlottes 
Dagbokshandteckningar (189R); Robert Ni.sbet Bain, Gustavus III, 
and his Contemporaries (181)5); ib. Scandinavia (1905). 

CHARLES XIV JOHN (Carl Johan; Bernaijotii;i 
(i7()3 -i 844), king of Sweden and Norw'ay, born at I’au in the 
French province of Bearn, Jan. 26, 1763, was the son of Henri 
Bernadotte (1711-1780), an avocat, and Jeanne St. Jean (1725- 
1809). Several of the ancestors on each side had been weavers. 
The family name of Deu Pouey had been changed to Bernadotte 
in the early 17th century (after tlie name of a house taken over 
from the distaff side). He was baptized Jean, known as Jean Bap¬ 
tiste, and later added the name Jules; his regular signature was 
merely “J. Bernadotte.” Of his childhood and }-outh it is known 
only that he was repeatedly ill, and that he probably attended a 
Benedictine school in Pau for at least a .short period. 

In 1780, five months after his father’s death, Bernadotte en- 
li.sted in the army of Louis XVI, in the Ro>al-l:i-Marine regi¬ 
ment. In varied service he became successively grenadier, corpo¬ 
ral, .sergeant, quartermaster, sergeant major, and early in 1790 
adjutant, the highc.st rank among noncommissioned officers. The 
Revolution created difficulties wathin the army and between army 
and citizenry, but Bernadotte stood staunchly for maintenance of 
authority and judicial processes—once leading a group of under- 
officers in defense of their colonel in a disagreement with revolu¬ 
tionary civil authorities. Soon legislation opened the way for 
non-nobles to become officers, and early in 1792 Bernadotte was 
elected a lieutenant (the commi.s.sion was dated as of Nov. b, 
1791). He was attached to the 3()th regiment and went into ac¬ 
tion along the Rhine with Adam Custine. In the defeat of May 
17, 17981 a panic was begun when a group of volunteers fired on 
their own cavalry; Bernadotte sprang into the midst of the chaos, 
and with a fiery speech restored order and reorganized the bat¬ 
talion for the fight. Here he was at his best, in one of those fine 
gestures of self-forgetfulness to be repeated again and again in 
the crises of campaigns to come. He went through all the ranks, 
becoming captain in 1793, and in 1794 passing from lieutenant 
colonel to colonel, on to brigadier general and general of division 
(Oct. 22). He served in the army of the .Sambre and Meuse with 
General Jean Baptiste Kleber (1794-95), and distinguished him¬ 
self for his ability to inspire troops in de.sperate .situations. In 
1796 he campaigned in north Germany. Here, as in (he Low 
Countries, he was marked as one of the disciplinarians of the 
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army, tr^’inc to save the population from plundering by soldiery 
and winning an unusual degree of respect from the inhabitants. 

In 1797 came the first meeting between Bernadotte and Napo> 
Icon, when the general from the army of the Rhine led 20,000 
(roops to reinforce General Bonaparte in Italy. Both were proud 
and ambitious, hut the Corsican was cool, unscrupulous, eager 
only for power; Bernadotte showed the characteristics of his Gas- 
( on forebears—vain, emotional, loyal, eager chiefly for glory. The 
iwo spectacular leaders seemed to sense rivalry and cross-pur- 
poses from the first, and the soldiers in their armies were none 
too friendly; the “citizens’ army” of Bonaparte nicknamed the 
newcomers the “gentlemen” because of their .superior smartness 
and di.scipline. Nev'erthcless, at the passage of the Tagliamento 
and the taking of Gradisca, Bernadotte and his proud division 
from the Rhine distinguished them.sclves for valcjur, After the 
cam{)aign Bernadotte began a .serious reading program, probably 
rou.sed to do so by Bonaparte’s sujierior knowledge of military 
science and history. 

Though he was next slated to succeed Bonajiarte in command 
of the army of Italy, both Bernadotte and the Austrians were 
shocked when he was nanu'd .ambassador to Vienna. He was 
hardly a proper symbol of diidomatic reconciliation and he had 
no experience to fit him for the fiost. From January to April 
1798 he did his soldier's best, but the mission ended on April 14 
after a Vit'tinese mob rioted against the embassy bectiu.sc of the 
hanging out of the tricolour. 

B.ick in rari.s the general and ambas.sador was free to enjoy for 
a lime the delights of the salons of Mme. dc Stacl and Mme. 
Reiamier, where he met the leading political and literary figures 
of the day. He also renewed acquaintance with the “pretty girl 
from Marseilles with the gay .smile”—I)esir6c Clary—former 
fiancee of Josejih Bonaparte, of Napoleon and of Leonard Du- 
phol. Her sister Julie had married josepjh Bonaparte, so that when 
Bernadotte married Desiree, Aug. 17, 1798, he came into the 
fringes of the Bonaiiarte clan. 

In the fall of 1798 Bernadotte commanded the army of May- 
ence and arranged peace with Hessc-DarmstacU. He rejected the 
offer of command over the army of Italy becau.se he considered 
the troops insuflicient—as events [iroved them to be. He likewise 
refused the offer from Paul Barras to lead a coup d’etat to force 
reconstitution of the Directory. In July 1799 the directors made 
him minister of w'ar at a critical point in the fortunes of France. 
For ten weeks he applied his restless energy to problems of organi¬ 
zation, recruiting .and supply, but his growing fame .and his con¬ 
stitutional scrujdes irritated Emmanuel-Joseph Sieves, who en¬ 
gineered hi.s removal. Bernadotte was thus out of office when 
Bonaparte returned from Egypt. Bonaparte asked his old col- 
U'ague to join in hi.s couf). but Bernadotte refu.sed, promising only 
that he would take no initiative in opposition. On the success of 
the coup d’c'tat of the iSth Brumaire. Bernadotte and DcE'.sirec 
went into brief hiding. He had been the most probable leader of 
the forces wishing to defend the Directory, but had p.asscd up the 
ch.ince to act by refusing to assume responsibility. Bernadotte 
was scion reconciled to the new regime, .and from 1800 to 1810 
w’as clo.sely associated with the empire building of Napoleon, 
active in campaigns and administration, but repeatedly suspect 
because of his independent attitude and his connections with the 
opponents of the emperor. Bonaparte “absorbed” the Gascon 
general, as he did m.iny of the potential opposition, by giving him 
position and [irestige in the new' regime. 

Bernadotte became a councillor of state, and commander of the 
army of the west. He expected to defend Brittany from an at¬ 
tack by England, but found his job to be largely suppression of 
rebellion. Upon returning to Paris in the winter of 1801 he re¬ 
tired to riombii'res because of suspicion directed against him on 
account of the Rennes plot. He was one of two or three generals 
most likely to be raised to high power if anything happened to 
Bon.iparte; his unwillingness to co-operate in the Brumaire coup 
was well known; inevit.ably his name was discus.scd in con- 
ncH tion with each successive plot against first consul or emperor. 
No evidence has been found to link him wdth any real plot, though 
it is clear that he would have favoured constitutional legislative 
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action to limit the power of the first consul or even to overthrow 
him. Bonaparte was angry and suspicious and in Jan. 1803, in 
order to get Bernadotte out of the country, appointed him min¬ 
ister to the United States. While waiting to sail Bernadotte got 
wind of approaching war between France and England, so re¬ 
turned to Paris for an active military post. War was delayed and 
Bernadotte remained inactive in Paris for a year. Then Napo¬ 
leon made himself emperor and Bernadotte declared full loyalty 
to him, having decided that nothing else was possible. He was 
named one of the iS marshals of France (May 19, 1804) and 
early in June left for his new post as governor of Hanover. Here 
he was both military commander and civil administrative officer; 
in the combined capacity he showed executive skill and an ability 
to win the affection and respect of the citizenry. He showered 
privileges on the University of Gottingen and attempted in tax 
policy to ease the load of the poor and transfer the burden to 
the wealthy, including nobility and church. Here he began also to 
accumulate his small fortune, with “gifts” of 300,000 francs from 
Hanover and 200,000 francs from Bremen. 

In 1805 the war with Austria became active and Bernadotte 
W'as ordered in August to lead his forces to Wurzburg. Fie was 
given command of the I corps, including the Bavarian army. 
Difficulties with roads and boats and the ineffici(^ncy of the 
Bavarian forces delayed his march toward Vienna and brought re¬ 
proaches from the emperor. Extraordinary marches brought the 
1 corps to Au.sterlilz, where it occupied the centre. It played a 
relatively small role in the battle, partly becau.se its cavalry had 
been transferred to Murat just before the battle. Bernadotte was 
annoyed, but Napoleon .seemed pleased with him on this occasion. 
7 'he next task given him (Feb. 19, 1806) was the occupation of 
Ansbach. 

In accord with the imperial policy of naming outstanding gen¬ 
erals to the new nobility, Bernadotte was made prince of Ponte 
Corvo, June 5, 1806. Ponte Corvo was an enclave of 5,600 in¬ 
habitants within the territory of the kingdom of Naples. 

In October 1806 Bernadotte commanded a strengthened I corps 
of 15.000 to 21.000 men, including a French division under Pierre 
Dupont dc L’lttang. Bernadotte did not participate actively in 
the conflicts at Jena or Auerstadt, and was blamed by Napoleon 
for not being where he should have been. Real responsibility 
for his absence rests upon Napoleon’s unawarencss of the Prus¬ 
sian position and upon the vagueness and indirectness of the or¬ 
ders of Marshal Louis Berthicr, chief of staff. This in turn may 
have been caused by Berthier’s personal antagonism to Berna¬ 
dotte. After the battle Napoleon needed a scapegoat and used 
Bernadotte for the purpose. That he had no fundamental com¬ 
plaint is evidenced by the enlarged responsibility given to Berna¬ 
dotte two months later—command over three corps w'hich made 
up (he left wing in the Polish campaign. In the meantime Berna¬ 
dotte showed unusual energy and skill in the pursuit of the Prus¬ 
sians, e.specially at Halle and in the attack on Liibeck (where 
some 1,000 Swedish prisoners were taken, and tactful handling of 
whom was to pay dividends later). By tactics of speed and daring 
Bernadotte led his troops to a victory over the Russians at Mo- 
hrungen (Jan. 25, 1807), but missed the action at Eylau because 
of the capture of his orders. On June 5 he was wounded by a 
shot in the neck, and this kept him from the battle of Friedland. 

On July 14, 1807, Bernadotte was named governor of the 
occupied Hanseatic cities. Again he was both administrator 
and commander, and asssumed the position of a viceroy. Soon he 
was scheduled to lead a combination of German, French and Spanish 
troops in an attack on Sweden. The emperor, who may not have 
intended the threat seriously, required a peculiar distribution of the 
troops. The total result was that the Spanish contingent deserted 
cn masse and was carried off by English .ships (Aug. 1808). The expe¬ 
dition against Sweden was abandoned, and French military power was 
once more directed agaircst Austria. Bernadotte was ill at the begin¬ 
ning of the campaign wnth his recurrent blood-spitting. Further diffi- 
cuttfes with Chief of Staff Louis Alexandre Berthicr, and the inclu¬ 
sion in his IX corps of the ill-prepared Saxon allies combined wdth hLs 
illness to make him beg for release from service. Napoleon disregarded 
these appeals and Bernadotte organized his forces and proceeded with 
the campaign, commanding mostly allied troops, with few French. 
In the decisive battle at Wagram, Dupas’ division was withdrawn 
without Bernadette’s knowledge and the marshal found himself with 
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depleted strength at the centre of the Austrian attack; in killed, 
wounded and missing he lost one-third of his soldiers and was forced 
to retire from the town of Wagram. As compensation for his bitter¬ 
ness and disappointment he issued on July 8, 1809, a bombastic order 
of the dav exaggeratedly praising the skill and courage of the Saxon 
forces. Shortly before the battle he had stretched his authority to 
accede to an armistice for the Swedes. On July 10, perhaps partly a.s 
a penalty for these acts, the IX corps was dissolved, and Bernadotte 
was allowed to return to Paris “for reasons of health” but obviously 
in deep disfavour. • 

Bernadotte was therefore in Paris when word arrived (July 29, 
i8oq) of the threatening British invasion at Walcheren. He offered 
his services, but the ministers, not clear as to his status, he.sitated to 
put him in command. A despatch from Napoleon then ordered them 
to send Bernadotte if he was at hand. It is clear evidence of the 
emperor’s confidence in the ability of the marshal despite their recent 
ilifferences. Bernadotte went north immediately and ably organizeil 
the defense, though disease rather than force of arms proved the un¬ 
doing of the British expedition. When the danger had disappeared 
and Bernadotte returned to Paris late in September political suspicions 
.still surrounded him, and the minister of war tried to force him to 
go at once to a health re.sort—or presumably anywhere far from Paris. 
Bernadotte insisted on his right to live where he pleased, but yielded 
to an order to go to the emperor’s headquarters in Vienna, where 
he remained Oct. 9-21, 1809. He then returned to Paris. 

In the midst of this shadow and uncertainty came the dramatic call 
to a new life a.s crown prince and heir to the throne of Sweden. In 
1809 Sweden had lost Finland to Ru.ssia; a palace revolution had over¬ 
thrown King Gustav IV Adolf, and put on the throne the aged, 
childless Charles XIII, with the Danish Christian August as elected 
crown prince. In June 1810 the prince suddenly died, and Sweden, at 
(he nadir of her fortunes, was forced again to seek a man to pilot the 
state and to be ready to succeed the ruler. It was natural to seek at 
lea,St the advice of the masttr of Europe, then at the pinnacle of hi.s 
power. Hence a delegation was despatched to Napoleon, but the em¬ 
peror’s peculiar reluctance to exert influence in this affair soon placed 
the initiative in the W'holly unauthorized hands of baron Otto Morner. 
Morncr was a young Swedish patriot who knew of Bcrnadottc’.s 
military career, hi.s administration of Hanover and the Hansa towns, 
and his charitable treatment of Swedish prisoners. He contacted the 
mar.shal-prince and aroused his interest, then gained support from a 
tew other Swedes in Paris. On his return to Sweden the government 
arrested him, but the fire hud been lighted. The delegates to the 
special Riksdag in Orebro were influenced by the prince’s military 
reputation and by the knowledge that his fortune would bolster the 
feeble Swedish Rikshank. Previous candidates w'ere abandoned at the 
eli venth hour, and on Aug. 21, 1810, Bernadotte was elected crown 
prince. On Oct. 20 he accepted the Lutheran faith and landed in 
Sweden, there to establish the only enduring dynasty of the Napole¬ 
onic regime. Continuity in Sweden was maintained by his adoption 
ns son by Charles XlII, and both king and queen were quickly 
charmed by the new heir, who took the name of Carl Johan (Charles 
John). The crown prince at once assumed actual leadership of the 
government and acted officially as regent during the prolonged ill- 
ne.sses of the king. 

Foreign policy was of necessity the chief concern of Bernadotte’s 
first years in Sweden. The majority of the people hoped for the 
reconquest of P'inland and expected this to come by alliance with 
France. But a small group in the government looked instead to an 
annexation of Norway. Bernadotte himself, with vision undistorted by 
hereditary hatred of Ru.ssia, felt that any attempt to wrest Finland 
from the vast empire to the east would but perpetuate war and lead 
to the complete ruin of Sweden. Norway seemed to him a natural 
geographic and cultural unit with Sweden; he therefore bent every 
energy to make the Swedes forget Finland and build a peninsular 
Scandinavian state. He was guided also by three convictions: a belief 
in the inevitability of Napoleon’s collapse; the idea that Sweden’.s 
economy demanded close ties with Great Britain and the smashing 
of the continental system; his personal need to achieve something for 
•Sweden which would establish him and hLs family in power. Napoleon 
tried to deprive his cx-marshal of any opportunity to reorient Sw'cdish 
policy, and on the heels of Bemadotte’s departure sent a demand 
that Sweden declare war on Britain; Swedish Pomerania mu.st cease 
to serve as a leak in the “continental system.” In Nov. i8io Sweden 
had no choice, but she declared war with her fingers cros.sed and 
fought it with her hands folded, in a tacit undenstanding with the 
English that there would be no shooting. Napoleonic annoyance at 
this state of affairs led at last to the sudden French occupation of 
Swedish Pomerania in J[an, i8u. 

This attack on Swedish territory was all that was needed to dis¬ 
illusion the Francophile Swedes and win approval for Bernadotte’s 
policy. Immediately negotiations began with Alexander of Russia for 
an alliance against Napoleon. This was concluded in April 1812, and 
in August Bernadotte and Alexander met in cordial conference at 
Abo (Turku), Finland. Alexander pledged to send 35,000 men to 
help Bernadotte conquer Norway from Denmark, and Bernadotte 
pledged that as soon as this aim was accomplished he would lead an 
army to the continent to aid Russia against Napoleon. Russia at the 
hast won the friendship of its age-old enemy at a critical moment, and 


Sweden won the first ally for her major political shift. Through the 
coming months, while the French were staggering back from the dis¬ 
aster of the Mo.scow campaign, Bernadotte tried to gain other allies. 
His services were so eagerly de.sircd that Britain (March 181,G and 
Prussia (April 1813) signed the clauses hateful to them guaranteeing 
Sweden possession of Norway, and Britain granted a gcneroii.s sub¬ 
sidy. Austria held aloof. The allies then brought combined pre.ssure 
on Bernadotte to forego his right to get Norway at once and aid in 
the great campaign against Napoleon. Bernadotte agreed, and an 
extra war with Denmark was thus postponed. But the crown prince 
came to distrust the good faith of his allies, and antagonLms grew. 

Bernadotte landed 30,000 men at Striilsund in May 1813, but with¬ 
held them from action becau.se the pronii.scd Rus.'^ian and Pru.s.sian 
troops had not yet been sent him. Russia and Prussia maile a ten 
weeks’ armistice with Napoleon on June 4 and all action was delayed 
In the interim misunderstandings w'erc alleviated, and at the general 
conference at Trachenberg in July Bernadotte mapped out what came 
to be the basic plan of campaign which led to Leipzig. The foreign 
contingents were given to Carl Johan, who became commander of all 
the forcc.s in north Germany, the right wing of the sweeping semi¬ 
circular offcn.sivc. Fighting was resumed on Aug. 17. 1813, and on 
Aug. 23 he disposed his forces for the defeat of Ouclinot at Gross 
beeren, Germany. The Pru-ssians bore the brunt of battle anti blamed 
Bernadotte for sparing his Swetles—w'hich he frankly did. He cun- 
.sideied the war in north Germany a primarily Prussian concern; he 
did not share the desire of the Germans to exterminate all Frenchmen; 
and he felt the need to save his Swedes for the war with Denmark— 
he therefore would not waste them. Hence at the battle of Dennevvitz, 
Sept. 6. (here was the same skilful and successful disposition of troops, 
and the Prussians again did the lion’s share of fighting. 

Gradually now the armies converged toward Leipzig, where on 
Oct. 16-19 was fought the decisive Battle of the Nations. Here again, 
though his preliminary movements were above reproach, he showed a 
reluctance to come to direct grit)s with the French. Obviously he 
could not afford to risk an allied defeat, yet he hoju'd that the other 
armies could accomplish the common object. Though he was not 
present the first day of the battle, his artillery took a prominent part 
on the second day (the 18th) unci the Swedish infantry joined 
battle on the 19th, 

After the battle at Leipzig Bernadotte decided that French defeat 
was assured and that he had better collect on the unrealized promises 
of his allies. On Oct. 29 he turned his armies north and in a rapid 
but unspectacular campaign forced Denmark to sue for peace. In the 
treaty of Kiel (Ja,n. 14, 1814) King Frederick VI of Denmark signed 
over Norway to the Swedish crown (the transfer did not include (he 
over.sca.s pos-sessions). Swedish control was far from being established 
in Norway, but the insistence and threats of the allies could be no 
longer disregarded—Bernadotte had to move toward France. 

Nevertheless, the army of the north got only to the Netherlands, and 
Bernadotte’s headquarters were long in Liege. He seemed to move 
with leaden feet while the Austrians, the Ru.s.sians and the eager 
Prussians battered Napoleon into abdication. Natural hesitancy to 
invade his homeland was heightened in Bernadotte’s case by an irre¬ 
sistible ambition: to become king or “protector” in France on the 
overthrow of the emperor. The tsar encouraged the idea and friends 
such as Mme. de Stael and Benjamin Constant urged it; ten years 
earlier he had been a logical choice for leadership l)y the opposition 
—why not now? He failed to realize how completely he wa.s alien¬ 
ated from the French people. He failed to appreciate also that the 
victorious allies would not tolerate another military man at the head 
of the French stale. Furthermore, he would not risk his romfortal)le 
position in Sweden by a bold stroke which might leave him with 
nothing. Hence his dream faded into thin air, and his brief visit to 
Paris after the armistice was far from glorious. 

Difficulties in the north recalled him to duty. The Norw'cgians 
refused to recognize the treaty of Kiel: the king of Denmark was 
also king of Norway, but he had no right to transfer .sovereignly. 
Some Norwegians desired union with Sweden, but most preferred to 
attempt independence. An assembly drew up the constitution of 
Eidsvold (May 17, 1814) and chose the Danish Slalholdcr Christian 
Frederick as king. Bernadotte blamed Danish intrigue for the Nor¬ 
wegian opposition but hastened north determined to conquer the coun¬ 
try directly. 

With the reluctant but unwavering support of his allies he conducted 
an efficient and almost bloodless campaign. On Aug. 14 the Nor¬ 
wegians signed the convention of Moss and within the next few weeks 
arrangements were worked out which presi;rvcd the essential liberal 
principles of the Eidsvold constitution, the only real change being that 
which required that the king be the king of Sweden. At a time when 
military force could have established, temporarily at lea.st, any regime 
it wished, it is significant that Bernadotte in.slsted on a humane and 
decidedly democratic settlement. Future conflicts of authority and 
opinion between parliament and king and between Norway and 
Sweden were often severe, but obviously 1814 definitely set Norway 
on the road to the complete independence which it realized in 1905. 
From the standpoint of Bernadotte and the Swedes much had been 
accomplished; retirement from Pomerania and from P'inland took 
Sweden out of two areas of conflict; the connection with Norway 
prevented that land from being used again by Denmark as a place 
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from which to attack Sweden in the haik Tlic If)nK era of |)cace in 
the north from 1814 to 1^40 is in itself evidence of the farsi;thtednes.s 
of Bernadotte’s “policy of iSii.” 

The to years following 1H14 were fiuitlul ones for Bernadotte and 
for the kingdoms of Swerien and Norway, though they f)rouKht the : 
iiKvitahle tensions of a chanfrine; social, economic and political life, j 
Hernadotte's ties with his old homelancl were ^;radllally cut. Prince 
tfsiar, Kernadotle's only child thorn i7g'>), had come to Sweden with 
hi.s mother in 1811 (January) and was reared as a Swede. Hesiree, 
however, had returned to I’aiis and did not come to Sweden to slay 
until 18^,1, on the occasion of Prince* Oscar'.s Iretrothal and marriaire 
III) Prince.ss Josephine, daughter of Eugene de Beauharnais, jtrand- , 
daui'hter oi the kin^ of Bavaria). Throutth this niarriat'e and its 
is'.ue the Bernadotte dyna.sty w'as destined to continue in Sweden, 
lonj^-lived and prolific. 'I’houRh actually the most influential lifrure 
in the state from rSro on, Bernadotte did not aceprire the royal title 
until Fel). 5, 1818, upon the (hath of Charles XIII. 

Havinjt achieved the Kreat jtoal of his foreign policy, the aim of 
Ifernadotte after 1814 was to retain his position. Durintt the period 
ol the Con^tress ot Vienna there were tho.se w'ho thounht that the 
(larvi nu jn ince .should he .sacrificed to the principle of le^itimacv. 
Prince Clemens VV. N. Lolhar von Metternich, Louis X\TIL and 
later Charles X of France W'ere hostile, and the sons of the detrosed 
Custav IV Adolf were {rotenlial troublemakers. But the friendshitr of 
'Isars Alexandi;r and Nicholas, and the support of the British uov 
eminent, both based upon recognition of Bernadotte'.s services and the 
leirality of his iiosilion, lelt his status undisturbed. Durinu the “Hun¬ 
dred Hays” of 1815 Bernadotte watched events w'ith keen interest, but 
avoided involvement. 

'I he (li-^pute with Denmark over the debt .settlement and the conflict 
with Russia over the Norweniati-Russian frontier were arranged by 
(omiirorni.se, and relations with Ru.ssia were maintained on a basis of 
mutual respect—plus watchfulness. Toward Britain the former French 
marshal chanired his attitude w'lu'ti he changed his respon.sibilities. for 
he rei oitnized the vital importance to Sweden and Norway of British 
trade und ol the British navy. 

A man trained for (he battlefield and habituated to command in¬ 
evitably had some difti( ulties adjustinK himself to the procedure of 
(’oiiiuiK and parliaments His refniblitan ideals and his common .sense 
had many lime.s to ilieck hi-, autocratic tendencies and his fcclinj; that 
he alone was riitht. His failure to learn Swedish made his work more I 
difhcult and his mind more susiiicious. He wanted to control thiny's 
hirnsell Hence he tried to strenythen the merely .suspensive veto lie 
had over the leKi.'slalion of the Norwegian Storting, and he ex(‘rcised 
a (onservative influemc in Sweden. \'et when the opposition was 
really strong; he knew how to yield or to compromise. His experience, 
his knovvIedKe and his magnetic fiersonal charm i;ave him a power in 
(he slate far outweiiihinn that of any of the statesmen of the north 
in his day; his consiientious attention to the duties of kinp.ship jjave 
him a real mastery over (he affairs of .state, and won him the admira¬ 
tion and love of the common people. 

N'orivny resented the method by which union had been adiiev'ed, 
and bitter internal controversies arose over gue.stions like payment 
of the national debt, the celebration of May 17 (the Fad.svoki con¬ 
stitution) and the abolition of the nobility. On Norw'ay’s re.sponsibility 
to pay the aitreed share of the Danish debt Bernadotte w'as adamant 
and even threatened the u.se of the military to force submission. On 
thi' guest ions of May 17 and the abolition of the nobility he yielded 
with tear and ill ^race to the will ol the Norwegian people. Acain 
and again in such cases he would dely and threaten, then adapt him¬ 
self to necessity. His impulsive gasconades led many both (hen and 
since to think of him as emotionally unstable. But always, though 
bold in talk, he was cautious and farsighted in action. Through royal 
>ieldiiig to pressures which were really .strong the democratic proccs.ses 
and forces steadily mat lin'd. 

Bernadotte was keenl>' interested in the welfare of the people as a 
whole .mil provided a stimulating though paternalistic leadership. He 
encouraged the founding of the Academy ot Agriculture in iSii. was 
largely responsible lor (he rebuilding of the great library at the Uni¬ 
versity of U|)psala, and lor the spread of popular education. When he 
til St went north he teared that “cognac would be the ruin of the 
Swedish people” and in the i8.tos was able to give strong suinwrt to 
Ter VViescIgren and (he (emin-rance movement. He likewise promoted 
medical education and the phjsical education program of P. II. Ling. 
National tinance was one of his primary intere.sts and he vigorously 
su[)ported such projects as Platen’s famous (idla canal. 

Ojiposition to (he king's autocratic methods and dominating posi¬ 
tion in Swedish life led to demands for his abdication in the late 
iHios, and to some republican agitation. But he rode out the storm in 
Sweden as he had already done in Norway, and at the jubilee in 1844 
Ills pi'oples were united in .sincere expression.s of admiration and grati¬ 
tude to the "grand old man” of the north. When he died, aged 8x, 
March 8, 1844, he lett (wo kingdoms vastly .stronger, more prosperous 
ahd more populous than in 1810, and a new dyna.sty firmly entrenched. 
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A 7 F Jean {2 vol., Paris, 1845); B. von Schinkcl (ed. by C. W. Berg¬ 
man and S. J. Boethius), Afinnen ur Svrrtgrs nyarr historia (la vol. 
plus Stockholm and Uppsala, 1855-0,0; Yngvar Nielsen. Carl 
Johan som han virkelig var (Christiania lOslol, i8q7 ) ; J. E. Sars, , 
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(iSgy); L6once Pingaud, Bernadotte, Napoleon rt les Bourbons 
17^7-1^44 (Paris, irjoi); Correspondancr inMitc de I'Empvreur Alex¬ 
andre ft de Bernadotte pendant I'annie 1H12 (igoq); Sir Dunbar 
Plunkett Barton, Bernadotte, the First Phase (i()i4), Bernadotte and 
Napoleon ryb^-itiio (1021), Bernadotte, Prince and King (1025). and 
The Amazing Career of Bernadotte (iq2o) ; S. Clason, Karl Kill och 
Karl XIV Johan (vol. XI of Sveriges Hidoria, Stockholm, 1025) ; F\ 
W. Moren, Kring iSi2 <irs pnlitik (Stockholm, 1Q27); Franklin D. 
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XIV Johan, den franska tiden (fust of a three volume definitive biog¬ 
raphy, Stockholm, lo.to)- (F". D. S.) 

CHARLES XV. (1826-1872). king of Sweden and Norway, 
elde.st son of Oscar I., king of Sweden and Norway, and Josephine 
Beauharnais of Leuchteriberg, was born on May 3, 1826. On June 
19, 1850, he married Louisa, daughter of Prince Frederick of the 
Netherlands. He became regent on Sept. 25, 1857, and king on 
the death of his father (July 8, 1859). His reign was remarkable 
for its manifold and far-reaching reforms. Sweden’s existing com¬ 
munal law (1862), ecclesiastical law (1863) and criminal law 
(1864) were enacted. Charles XV. also materially assisted De 
(leer ((/.p.) to carry through his memorable reform of the diet 
in 1865. Charles was a W'arm advocate of “pan-Scandinavianism” 
and the political solidarity of the three northern kingdoms, and 
his enthusia.sm led him to give half imornises of help to Denmark 
on the eve of the w'ar of 1864. In view, however, of the unprt;- 
paredness of the Swedish army and the ab.sence of support from 
any of the iiowers. (’haries was forced to observe a strict neutral¬ 
ity. He died at Malmil on Sept. 18. 1872. Charles XV. enjoyed 
an unu.sual degree of })opularity in both his kingdoms. He was an 
amateur painter and his Dikter show him to have been a true jioet. 
He left one < hild, a daughter, Louisa Josephina Eugenia, who in 
1869 married (he crown prince Frederick of Denmark. 

See C. Baatb-Hulmbcrg, Carl AT'., som eiLskild man, konung och 
konstndr (Stockholm, iHgi); Vngvar Nielsi-n, Del iior.'ike og svenskc 
Kongchus fra tSiS (Christiania LOsIoJ, 1S83). 

CHARLES (Karl Alexander) (1712-1780), prince of Lor¬ 
raine, the youngest son of Leopold, duke of Lorraine, and grandson 
of Charles V., duke of Lorraine (see p. 289). W'as born at Luneville 
on Dee. 12, 1712. After his elder brother Franeis, the duke, had 
exchanged Lorraine ior Tuscany and married Maria Theresa, 
Charles became an Austrian olticer, and he served in the cam- 
paign.s of i 737 and 1738 against the Turks. At the outbreak of the 
Sile.sian wars in 1740 (.vee At^sTRiAN Succession, War of the), 
the queen made her brother-in-law a held marshal, and in 1742 
Charles encountered Frederick the Clreat for the first time at the 
battle of Chotusilz (May 17). He conducted the successful cam¬ 
paign of 1743 against the French and Bavarians. He married, Jan. 
1744, Marianne of Austria (died in 1744). sister of Maria Theresa, 
W’ho made them jointly governors-gencral of the Austrian Nether¬ 
lands. When the w'ar broke out afresh, Charles, at the head of the 
Austrian army on the Rhine, crossed that river, but on Frederick’s 
resumption of the Silesian war he hurried to Bohemia, whence, 
aided by (he advice of the veteran held marshal Traun, he quickly 
expelled the Prussians. He took the held again in 1745 in Silesia, 
but (his lime without the advice of Traun, and he was twice se¬ 
verely defeated by Frederick, at Hohenfriedberg and at Soor. 
Sub.scquently, as commander-in-chief in the Low Countries he re¬ 
ceived, at Roucoux, a heavy defeat at the hands of Marshal Saxe. 
His government of the Austrian Netherlands during the peace of 
1749-56 W’as marked by many reform.s. After the hr.st reverses of 
the Seven AT'ars’ War (t/.i'.), Maria Theresa called Charles again 
to the supreme command in the held. The campaign of 1757 
opened with Frederick’s great victory of Prague, and Prince 
Charles was shut up with his army in that fortress. In the victory 
of the relieving army under Daun at Kolin Charles had no part, 
but he won the battle of Breslau, and great enthusiasm was dis- 
jxlayed in Austria over the victory, which seemed to be the final 
blow to Frederick. But soon afterw’ards the king of Prussia routed 
the FTench at Rossbach, and, swiftly returning to Silesia, he in¬ 
flicted on Charles the complete and crushing defeat of Leuthen 
(Dec. 5 , 1757). A mere remnant of the Austrian army reassem¬ 
bled after the pursuit, and Charles was relieved of his command. 
For a year thereafter Prince Charles acted as a military adviser at 
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Vienna, he then returned to Brussels, where he continued to gov¬ 
ern till his death on July 4, 1780, at the castle of Tervueren. 

See L. Percy, Charles dr Lorraine et la cour de Bruxelles sous le 
regne de Marie Ther^se (1903), 

CHARLES ( 1421-1461), prince of Viana, sometimes called 
Charles IV., king of Navarre, was the son of John, afterwards 
John II., king of Aragon, by his marriage with Blanche, daughter 
of Charles III. of Navarre. Both his grandfather Charles and his 
mother, who ruled over Navarre, had bequeathed this kingdom 
to Charles, whose right had also been recognized by the Cortes; 
but when Blanche died in 1441 her husband John seized the 
government. The ill-feeling between father and son was increased 
when in 1447 John took for his second wife Joanna Henriquez, a 
Castilian princess, who bore him a son, afterwards Ferdinand I., 
king of Sjiain. When Joanna began to interfere in the internal 
affairs of Navaire civil war broke out; and in 1452 Charles, 
although aided by John II., king of Castile, was taken prisoner. 
Released upon promising not to take the kingly title until after 
his father’s death, the prince, again unsuccessful in an appeal to 
arms, took refuge in Italy with Alphonso V., king of Aragon. 
Na{)les and Sicily. In 1458 Aljdionso died and John became king 
of Aragon, while Charles was offered Naples and Sicily. He de¬ 
clined these proposals, and having been reconciled with his father 
returned to Navarre in 1459. Aspiring to marry a Castilian prin¬ 
cess, he was thrown into i)rison liy his father; the Catalans ro.se 
in his favour, and John was obliged to yield. Charles was recog¬ 
nized as jierpetual governor of Catalonia and heir to the kingdom, 
but he died on Sept. 23, 14G1. Charles was a cultured prince; he 
translated the Ethics of Aristotle into Spani.sh (Saragossa, 1509) 
and wrote a chronicle of the kings of Navarre, Crdnira de los 
rryes de Navarra, an edition of which, edited by J. Yangues y 
Miranda, was publi.shed at Pampeluna (1843). 

See Cl. Desdcviscs du Dezert, Carlos d'Aragon (Paris, 1889). 
CHARLES [Karl Lrowir.'l (1771-1847), archduke of Au.s- 
tria and duke of Teschen, third son of (he emperor Leopold II., 
was born at Idorence (his father being then grand-duke of Tus¬ 
cany) on Sept. 5, 1771. Ilis youth w-as spent in Tuscany, at Vi¬ 
enna and in the Austrian Netherlands, where he began his career 
of military service in the war of the French Revolution. He com¬ 
manded a brigade at jemappes, and in the campaign of 1793 dis¬ 
tinguished himself at the action of Aldenhovcn and the battle 
of Ncerwinden. In this year he became Statthalter in Belgium and 
received the army rank of lieutenant field marshal, which promo¬ 
tion was soon followed by that to Feldzeugmdster (master of 
ordnance). In the remainder of the war in the Low Countries he 
held high comipands, and he was present at Fleurus. In 1795 he 
served on the Rhine, and in the following year was entrusted 
with the chief control of all the Austrian forces on that river. 
His conduct of the operations against Jourdan and Moreau in 
179b marked him out at once as one of the greatest generals in 
Kurope. At first falling back carefully and avoiding a decision, he 
finally marched away, leaving a mere screen in front of Moreau; 
falling upon Jourdan he beat him in the battles of Amberg and 
Wurzburg, and drove him over the Rhine with great loss. He (hen 
turned upon Moreau’s army, which he defeated and forced out 
of Germany, For this campaign, one of the most brilliant in 
modern history, see French Revolutionary Wars. In 1797 he 
was .sent to arrest the victorious march of Gen. Bonaparte in Italy, 
and he conducted the retreat of the over-matched Austrians with 
the highest skill. In the campaign of 1799 he was once more op¬ 
posed to Jourdan, whom he defeated in the battles of Osterach 
and Stokach, following up his success by invading Switzerland and 
defeating Massena in the (first) battle of Zurich, after which he 
re-entered Germany and drove the French once more over the 
Rhine. Ill-healtla, however, forced him to retire to Bohemia, 
whence he was soon recalled to undertake the task of checking 
Moreau’s advance on Vienna. The result of the battle of Hohen- 
lindcn had, however, foredoomed the attempt, and the archduke 
had to make the armistice of Steyer. His popularity was now such 
that the diet of Ratisbon, which met in 1802, resolved to erect 
a statue in his honour and to give him the title of saviour of bis 
country; but Charles refused both distinctions. 


In the short and disastrous war of 1805 the .archduke Ch.irles 
commanded what was intended to be the main army, in Italy, 
but events made Germany the decisive theatre of ojierations, 
and the defeats sustained on the Danube neutralized the .success 
obtained by the archduke over Massena in the desperately fought 
battle of Caldiero. With the conclusion of peace began his active 
work of army reorganization, which was first tested on the field 
in 1809. As generalissimo of the army he had been made* field 
marshal some years before. As president of the Council of War, 
and supported by the jire.stige of being the only general who had 
jirovcd capable of defeating the French, he promptly initiated 
a far-reaching scheme of reform, w’hich replaced the obsolete 
methods of the i8th century, the chief characteristics of the 
new order being the adoption of the “nation in arms" inimiple 
and of the French war org.inization and tactics. The new army 
was surprised in the proce.ss of transition by the war of 1809. of 
W'hich Charles was commander in chief; yet even so it proved a far 
more formidable opponent than the old. and, against thi‘ now 
hiderogeneous army which Napoleon controlled (.oe Napolf- 
OMC Campaigns) it succumbed only after a de.sjierate struggle. 
Its initial succes.scs w’ere neutralized by the reverses of .Abens- 
berg. Land.shut and Kckmiihl; but, after the evacu.ilion of 
Vienna, the archduke won the great battle of Aspern-Kssling 
iq.v.) and .soon afterwards fought the still more desiierate battle 
of Wagram (q.v.), at the clo.se of which the Au.strians were de¬ 
feated but not routed; they had inflicted upon Napoleon a loss 
of over 50,000 men in the two battles. At the end of the cam¬ 
paign the archduke gave up all his military ollices, and si)ent the 
rest of his life in retirement, excei)t a short time in 1815. when he 
was governor of Mainz. In 1822 he succeeded to the duchy ol 
Sa.xe-Te.schen. The archduke Charles married, in 1815, Princess 
Henrietta of Na.ssau-Weilburg (d. 1829), He had four sons, the 
eldest of whom, the archduke Albert iq.v.) became one of tin* 
mo.st celebrated generals in Europe, and two daughters, the elder 
of whom became queen of Naples. He died at Vienna on April 
30, 1847. 

The caution w'hich (he archduke preached .so earnestly in his 
strategical works, he displayed in practice only when the situation 
seemed to demand it, though hi.s education certainly prejudiced 
him in favour of the defemsivc at all costs. He was at the .same 
time capable of forming and executing the most daring offensive' 
strategy, and hi.s tactical skill in the handling of troops, whether 
in wade turning movements, as at Wurzburg and Zurich, or in 
ma.s.ses, as at A.spern and Wagram, was certainly equal to that of 
any leader of his time, Na[K)leon only excepted, d'he campaign ol 
1796 is con.sidered almost faultless. That he sustained defeat in 
1809 was due in part to the great numerical superiority of the 
French and their allies, and in part to the condition of hi.s nc'wly 
reorganized troops. His si,\ weeks’ inaction after the victory of 
Aspern is, however, open to unfavourable criticism. As a military 
writer, his position in the evolution of (he art of war is very im- 
jKirtant, and his doctrines had naturally the greatest weight. 
Nevertheless they cannot but be considered as antiquated even 
in 1806. Caution and the importance of “strategic points’’ are (he 
chief features of his system. The rigidity of his geographical strat¬ 
egy m.'iy be gathered from the direction th.'it “this principle is never 
to be departed from.” Again and again he repeats the advice (hat 
nothing .should be hazarded unless one’s army is completely secure, 
a rule which he him.self neglected with such brilliant results in 
1796. In his tactical writings (he same spirit is conspicuous. His 
reserve in battle is designed to “cover a retreat.’’ The baneful in¬ 
fluence of the.se principles was show-n in (he maintenance of 
Kdniggratz-Josefstadt in 1866 as a “strategic point,’’ which was 
preferred to the defeat of the separated Frussian armies; in the 
.strange plans produced in Vienna for the campaign of 1859, and 
in the “almost unintelligible” battle of Montebello in the same 
year. The theory and the practice of the archduke Charles form 
one of the most curious contrasts in military history. In the one 
he is often unreal, in the other he disiilayed, besides great skill, 
a vivid activity which made him for long the most formidable 
opponent of Napoleon. 

His writings were edited by the archduke Albert and his brother 
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the archduke William in the Ausgewdhlte Schriftrn seiner Kgl. 
Hoheit Erth. Karl v. Osterreich (1862; reprinted 189.3, Vienna and 
Leipzig), which includes the Grundsdtze dcr Kriegskunst fur die Gen- 
erdle. (1806), Grundsdtze der Strategic erlduterl durch die Darstellung 
des Feldzugs 1796 (1814), Gesek. des Feldzugs von ijgg (1819)—the 
two latter invaluable contributions to the history of the war, and 
papen “on the higher art of war," etc. See, besides the histories of the 
period, F, J. A. Sthneidawind, Karl, Erzherzog v. Osterr. und die 
oslerr. Armn- (Vienna, 1840) and Das Buck vom Erzh. Karl (1848); 
Fd. I)uller, Frs/i. Karl von Oslrrr. (1845-47) ; H. von Zeissberg, Erzh. 
Karl von Ostrrr. (Vienna, 189,3) ; C. von Binder-Kriegtstein, Geist 
und Staff im Kriege (Vienna, 1893) ; M. E. von Angeli, Erzherzog 
Karl nls Feldherr und Hrerc-arganisator (5 vols., Vienna and Leipzig, 
i8i;() 97) ; R. V. Caeminerer, Development of Strategical Science, 
Eng. tran.s. by Karl von Donat, ch. iv. (1905). 

CHARLES {c. 1310-1364), duke of Brittany, known as 
Chari.ls of Blois and Charles of Chatillon, was the son of 
Ciiy of Chiitillon, count of Blois (d. 1342), and of Marguerite of 
Valois, sister of Philip VI. of France. In 1337 he married Jeanne 
of Penthievre (d. 13H4), daughter of Guy of Brittany, count of 
Penthievre (d. 1331). and thus acquired a right to the succession 
of the duchy of Brittany. On the death of John III. duke of 
Brittany, in April 1341, his brother John, count of Montfort- 
I’Amaury, and his niece Jeanne, wife of Charles of Blois, dis¬ 
puted the succession. Charles of Blois, sustained by Philip VI., 
captured John of Montfort, who was supported by King Edward 
111 . at Nantes, besieged his wife Jeanne of Flanders at Henne- 
bont, and took Quimper and Guerande (1344). But next year 
his parti.sans were defeated at Cadoret, und in June 1347 he was 
himself wounded and taken prisoner at Rochc-Derricn. He was 
not liberated until 1356, when he continued the war against the 
young John of Montfort, and perished in the battle of Auray, on 
Sept. 2(), 1364. 

See Simeon Luce, Ilistoire de Bertrand du Gucsclin et de son fpoque 
(187(1) ; also Afonumrnts du proems de canonization du bienheureux 
Charles de Blois, due de Bretagne, 1^20-64 (Saint-JBrieux, 1921). 

CHARLES, called The Bold (1433-1477), duke of Burgundy, 
son of Philip the Good of Burgundy and Isabella of Portugal, was 
born at Dijon on Nov. lo, 1433. In his father’s lifetime he bore 
the title of count of Charolais. He was brought up under the 
direction of the seigneur d’Auxy. Although he was on familiar 
terms with the dauphin (afterwards Louis XI.), when the latter 
was a refugee at the court of Burgundy, he was annoyed liy the 
repurchase by the king of France of the towns on the Somme, 
which had been temjiorarily ceded to Philip the Good by the treaty 
of Arra.s; and when he took over the government (which his father 
abandoned to him completely by an act of April 12, 1465), he 
entered upon his lifelong struggle against Louis XI., and liecame 
one of the princifial leaders of the League of the Public Weal. 
His brilliant bravxry at the battle of Montlh^ry (July 16, 1465), 
did not assure a diplomatic victoiy. He succeeded, however, in 
forcing upon Louis the treaty of Conflans (1465), by which the 
king restored to him the towns on the Somme, and promised him 
the hand of his infant daughter Catherine, with Champagne as 
dowry. In the meanwhile the count of Charolais obtained the sur¬ 
render of Ponthieu. The revolt of Li6ge and Dinant intervened to 
divert his attention from the affairs of France. On Aug. 25. 1466 
Charles took Dinant, which he fiillaged and sacked, and then 
treated with the Liegeois. After the death of Philip the Good 
(June 1$, 1467), the Liegeois renewed hostilities, but Charles de¬ 
feated them at St. Trend, and made a victorious entry into Liege. 

Louis then requested a meeting with Charles and placed himself 
in his hands at IVronne. In the course of (he negotiations the 
duke was informed of a fresh revolt of the Liegeois secretly fo¬ 
mented by Louis, but ('harles decided to respect the parole he had 
given and lo treat with Louis (Oct. 1468), at the same time forcing 
him to assist in quelling the revolt. The town was carried by 
assault, and the inhabitants were massacred, Louis not having the 
courage to intervene on behalf of his ancient allies. At the expiry 
of the one year’s truce which followed the treaty of P^ronne, the 
king accused Charles of treason, cited him to appear before the 
paricment, and seized some of the towns on the Somme (1471). 
I'he duke retaliated by invading France with a large army, taldng 
possession of Nesle and massacring its inhabitants. He failed 
in an attack on Beauvais, but rav’aged the country as far as Rouen. 


Since the beginning of his reign Charles had employed himsell 
in reorganizing his army and the administration of his territories. 
He lost no opportunity to extend his power. In 1469 the archduke 
of Austria, Sigismund, had sold him the county of Ferrette, and 
the landgraviate of Alsace and some other towns, reserving to him¬ 
self the right to repurchase. In 1472-1473 Charles bought the 
reversion of the duchy of Gelderland from its old duke, Arnold. 
He conceived the project of forming a kingdom of Burgundy or 
Arles with himself as independent sovereign, and even persuaded 
the emperor Frederick to assent to crown him king at Trier. The 
ceremony, however, did not take place owing to the emperor’s 
precipitate flight by night (Sept. 1473), occasioned by his dis¬ 
pleasure at the duke’s attitude. In the following year Charles 
involved himself in a series of quarrels which ultimately brought 
about his downfall. He embroiled himself successively with Sigis¬ 
mund of Austria, to whom he refused to restore his possessions 
in Alsace for the stipulated sum; with the Swiss, who supported 
the free towns of Alsace in their revolt against the tyranny of the 
ducal governor, Peter von Hagenbach (who was condemned and 
executed by the rebels in May 1474); and finally, with Ren6 of 
Lorraine, with whom he disputed the succession of Lorraine, the 
pos.scs.sion of which had united the two principal portions of 
Charles’s territories—Flanders and the duchy and county of Bur¬ 
gundy. All these enemies, incited and supported as they were by 
Louis, were not long in joining forces against their common adver¬ 
sary. Charles suffered a first rebuff in endeavouring lo protect his 
kinsman, the archbishop of Cologne, against his rebel subjects. He 
spent ten months (July 1474-June 1475) in besieging the little 
town of Ncuss on the Rhine, but was compelled by the approach of 
a powerful imperial army to raise the siege. Moreover, the expedi¬ 
tion he had jx^rsuaded his brother-in-law. Edward IV. of England, 
to undertake against Louis was stopptid by the treaty of Picquigny 
(Aug. 29, 1475). He was more successful in Lorraine, where he 
.seized Nancy (Nov. 30, 1475). From Nancy he marched against 
the Swiss, hanging and drowning the garrison of Granson in spite 
of the capitulation. Some days later, however, he was attacked 
before Granson by the confederate army and was compelled to 
fly with a handful of attendants, leaving his artillery and an im¬ 
mense booty in the hands of the allies (Feb. 1476). He succeeded 
in raising a fresh army of 30,000 men, with which he attacked 
Moral, but he was again defeated by the Swiss army, assisted by 
the cavalry of Rcn6 of Lorraine (June 22, 1476). On Oct. 6th 
Charles lost Nancy, which was re-entered by Rene. Making a last 
effort, Charles formed a new army and arrived in the depth of 
winter before the walls of Nancy. Having lost many of his troops 
through the severe cold, it was with only a few thousand men that 
he met the joint forces of the Lorrainers and the Swiss, who had 
come to the relief of the town (Jan. 6, 1477). He himself perished 
in the fight, his mutilated body being discovered some days after¬ 
wards. 

Charles the Bold has often been regarded as the last repre¬ 
sentative of the feudal spirit, and accordingly has often been 
contrasted with his rival Louis XI. as representing modern ixditics. 
In reality, he was a prince of wide knowledge and culture and 
austere morals; and although he cannot be acquitted of occasional 
harshness, he had the secret of winning the hearts of his subjects, 
who never refused him their support in times of difficulty. He was 
thrice married—to Catherine (d. 1446), daughter of Charles VII. 
of France; to Isabella (d. 1465), daughter of Charles I., duke of 
Bourbon, by whom he had one daughter, Mary, afterwards the 
wife of the Emperor Maximilian I.; und to Margaret of York, 
sister of Edward IV. of England, whom he married in 1468. 

See Mimoires of Philippe de Comines, and of Olivier de la Marche. 
See also A. Molinier, Les Sources de I’histoire de France, tome iv. 
(1904), and the compendious bibliography in U. Chevalier’s Repertoire 
des sources hist or i q ue s, iii. (1904) ; J. F. Kirk, Charles the Bold 

(1863-68); L. M. J. Chaumont, Ckarlesde-Hardi (1904); and R. 
Putnam, Charles the Bold (1908). 

CHARLES!, (c 9SO-C. 992), duke of Lower Lorraine, was 
a younger son of the Frankish king Louis IV., and consequently 
a member of the Carolingian family. In 977 he received from 
the emperor Otto II. the duchy of Lower Lorraine, where his 
authority was nominal; but he aided Otto in his struggle with 
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Lothair, and on the death of his nephew, Louis V., made an effort 
to secure the Frankish crown. Hugh Capet, however, was the 
successful candidate and war broke out. Charles had gained some 
successes and had captured Reims, when in 991 he was treacher¬ 
ously seized by Adalberon, bishop of Laon, and handed over to 
Hugh. Imprisoned with his wife and children at Orleans, Charles 
did not long survive his humiliation. His eldest son Otto, duke 
of Lower Lorraine, died in 1005. 

See F. Lot, Les derniers Carolingiens, Lolhaire, Louis V., Charles 
de Lorraine (1891). 

CHARLES IL (d. 1431), duke of Lorraine, called The 
Bold, is sometimes referred to as Charles I. A son of Duke John 
I., he succeeded his father in 1390; but he neglected his duchy and 
passed his life in warfare. He died on Jan. 25, 1431, leaving two 
daughters, one of whom, Isabella (d. 1453) married Rene I. of 
Anjou (1409-80), king of Naples, who succeeded his father-in- 
law as duke of Lorraine. 

CHARLES III. or IL (1543-1608), called The Great, duke 
of Lorraine, was a son of Duke Francis 1 . (d. 1545), and a de¬ 
scendant of Rene of Anjou. Born at Nancy on Feb. 18, 1543, he 
was brought up at the court of Henry II. of France, marrying 
Henry’s daughter Claude in 1559. He took part in the wars of 
religion in France, and was a member of the League, The duke, 
who was an excellent ruler of Lorraine, died at Nancy on May 14, 
160S. He had three sons: Henry (d. 1624) and Francis (d. 1632), 
who became in turn dukes of Lorraine, and Charles (d. 1607), 
bishop of Metz and Strasbourg. 

CHARLES IV. or III. (1^104-1675), duke of Lorraine, son 
of Duke Francis 11 ., was born at Nancy on April 5, 1604. He be¬ 
came duke on the abdication of his father, and obtained the duchy 
of Bar through his marriage with his cousin Nicole, daughter of 
Duke Henry II. Mixing in the tortuous politics of his time, he 
was perpetually intriguing against the crown of France. In 1627 
he began negotiatioiLs with England against Louis XIIL, at the 
same time giving assistance to Austria against the Swedes. In 
1632 Louis XHI. entered his duchy and compelled him to sign 
the treaty of Liverdun (June 26th) and in the following year a 
fresh intrigue was punished by the cession of Nancy to France for 
four years. On Jan. 19, 1634, the duke abdicated in favour of his 
brother, the cardinal, Francis of Lorraine, and entered the imperial 
service. He was banished from the kingdom, and the duchy of 
Bar was confiscated. Charles took part in the battle of Nord- 
lingcn in 1634, and fought in Lorraine, Alsace and Artois; on 
March 29, 1641, by the treaty of Saint-Germain his duchies were 
restored to him in return for the cession of certain towns to 
France, but they were .seized again, and declared neutral in June, 
1644. After this Charles served with the imperialists, and later 
with Spain. In 1652 he joined Conde in the war of the Fronde, 
but was arrested by the Spaniards, with whom he had broken 
faith, and imprisoned at Antwerp and at Toledo. At the peace 
of the Pyrenees he was restored to liberty and to his duchies, but 
by the treaty of Montmartre (Feb. 0 , 1662), he sold them to 
Louis XIV. This arrangement was annulled by the treaty of 
Nomeny, in August 1663. In Sept. 1670 Charles was again ex¬ 
pelled from his duchy by Marshal Crequy, and in 1673 be joined 
the second coalition against France. Turenne inflicted a severe 
defeat on him at Sinzheim in 1674, but on August 11, 1675, 
Charles was victorious at Konzerbriicke. He died some weeks 
later at Larbach on Sept, 18, 1675, leaving by his second wife, 
Beatrix de Cusance, a son, Charles Henry, count of Vaudemont 
(1642-1723). 

See Des Roberts, Campagnes de Charles IV. due de Lorraine el de 
Bar, 1638-48 (2 vois., 2883-88), and Charles IV. el Mazarin (1899). 

CHARLES V. or rV. (1643-1690), duke of Lorraine, nephew 
of Duke Charles IV., was born on April 3, 1643, He was con¬ 
stantly on active service in the imperial army against the Turks, 
and later against the French. He was twice (1668 and 1674) an 
unsuccessful candidate for the elective crown of Poland, being 
defeated the second time by John Sobieski; in 1678 he married 
the widowed queen of Poland, Eleonora Maria of Austria. In 
'675. on the death of Duke Charles IV., he rode with a cavalry 
corps into the duchy of I-orraine, then occupied by the French, 


289 

and secured the adhesion of the Lorraine troops. Soon after this 
he was made general of the imperial army on the Rhine, and 
distinguished himself by the capture of Pliilip.sburg in 1676. At 
the general j^acc Charles bad to accept the hard conditions 
imposed by Louis X 1 V^, and he never entered into effective 
possession of his sovereignly. In 1683. at the head of a wak 
imperial army, he offered resistance to the advance of the Turks 
on Vienna. At the critical moment, when the Turks tinally in, 
vested Vienna on July 13, 1683, reinforcements from other powers 
poured into Charles's camp, and with the aid of John Sobieski 
and his 27.000 Poles, Charles routed the Turks on Sept. 12, and 
relieved Vienna. The victors then took the offensive and recon¬ 
quered part of Hungary; the Germans and Poles went home in 
the winter, but Charles continued his offensive with the imperial 
army alone. In 1685 Neuhiiusel was taken by storm, and in 16S6 
he resumed the siege of Ofen (Buda), which he had failed to take 
in 1684. On Sept. 2, 16S6, Ofen was stormed, and in the following 
cam}xiign tho Austrians won a decisive victory on the famous field 
of Mohacs (Aug. 18, 1687). In 1689 Charles took the field on 
the Rhine against Louis XIV. Mainz and Bonn were taken in 
the lir.st campaign, but Charles died suddenly, on his way to 
the front, at Weis on April 18, 1690. His eldest son. Leopold 
Joseph (1679-1729), obtained the duchy at the peace of Ryswick 
in 1697. 

CHARLES IL (CHARLES LOUIS DE BOURBON) 

(1799-1883), duke of Parma, succeeded his mother, Maria Louisa 
in the duchy of Lucca in 1824. He introduced economy into the 
administration, increased the schools, and in 1832 became a Frot- 
cstant. In 1842 he returned to the Catholic Church and made 
Thomas Ward, an English groom, his prime minister, a man not 
without ability and tact. In 1847 he declared himself hostile to the 
reforms introduced by Pius IX. The Lucchesi demanded the con¬ 
stitution of 1805, promised them by the Treaty of Vienna, and a 
national guard, but the duke, in spite of the warnings of Ward, re¬ 
fused all concessions. A few weeks later he sold his life-interest in 
the duchy to Tuscany. On Oct. 17 Maria Louisa of Austria, 
duchess of Parma, died, and Charles Louis succeeded to her throne 
by the term.s of the Florence treaty, assuming the .style of Charles 
11. His administration of Parma was characterized by ruinous 
finance, debts, disorder and increased taxation, and he cone lulled an 
offensive and defensive alliance with Austria, After the outbreak 
of the revolution in 1848, he abdicated in April and left Parma in 
the hands of a provisional Government, whereupon the people 
voted for union with Piedmont. Later Charles II. issued an edict 
from Weistropp annulling the acts of the provisional Government. 

In May 1849 Charles confirmed his abdication, and was suc¬ 
ceeded by his son Charles III. (1823-1854), who, protected by 
Austrian troops, placed Parma under martial law, inflicted heavy 
IX!naUies on the members of the late provisional Government, 
clo.sed the university and instituted a regular policy of persecution. 
A violent rulef, a drunkard and a libertine, he was a.s.sassirjatc(l on 
March 26, 1854. At his death his widow Maria Loui.sa, sister of 
the comic de Chambord, became regent during the minority of his 
son Robert. The duchess introduced some sort of order into the 
administration, seemed inclined to rule more mildly and dismissed 
some of her husband’^ more obnoxious ministers, but the riots of 
the Mazzinians in July 1854 were repressed with ruthless severity, 
and the rest of her reign was characterized by political trials, exe¬ 
cutions and imprisonments, to which the revolutionists replied 
with assassinations. 

Bibliography. —Massci, Storia civile di Lucca, vol. ii. (Lucca, 
1878); Anon., Y Borboni di Parma . . . del 1847 ^*'^59 (Parma, 

i860); N. Bianchl, Storia della diplomazia europra in Italia (Turin, 
1865, etc.) ; C. Tlvaroni, L'llaUa sotto il dominio austriaro, ii. 96-101, 
i. S90-605 (Turin, 1892) and Vltalia degU Italioni, j. (Turin, 189.5); 
S. Lottici and G. Sitti, Bibliografia gcncralc. per la storia parmense 
(Parma, 1904). 

CHARLES (1270-1325), count of Valois, of Maine, and of 
Anjou, third son of Philip III., king of France, was born on 
March 12, 1270. He inherited the four lordships of Crepy, La 
Fert6-Milon, Pierrefonds and Bfithisy, which together formed the 
countship of Valois. In 1284 Martin IV., having excommunicated 
Pedro III., king of Aragon, offered that kingdom to Charles. King 
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Philip failed in an attempt to place his son on this throne, and 
died on the return of the exi)edi(ion. In 1290 Charles married 
Margaret, daughter of ('harles U., king of Naples, and renounced 
his pretensions to Aragon. In 1294. at the beginning of the 
hostilities again.st England, he invaded Guienne and took La 
Reule and Saint-Sever. During the war with Flanders (1300), 
he took Douai, liethune and Dam, received the submission of 
Guy of Dampierre, and aided King Philii) IV., the Fair, to gain 
the battle of Mons-en-Pevele, on Aug. 18, 1304. Asked by lioni- 
face VIII. for his aid against the Ghibellines, he crossed the Alps 
in June 1301, entered Florence, and helped Charles II,, the Lame, 
king of Sicily, to reconquer Calabria and Aj)ulia from the house 
of Aragon, but was defeated in Sicily. As after the death of his 
lirsl wife Charles had married Catherine tie Courtenay, a grand¬ 
daughter of Haldwirj IF, the last Latin emjx'ror of Constantinople, 
he tried to as.sert his rights to that throne. Philip the Fair also 
wished to get him elected emperor; but Clement V. qua.shed his 
(andidature in favour of Henry of Luxemburg, afterwards the 
emi)oror Henry VH. Under Louis X. Charles headed the party of 
feudal reaction, and was among those who comixissed the ruin 
of Enguerrand de Marigny. In the reign of Charles IV., the 
Fair, he f()Ught yet again in Guienne (1324), and died at Perray 
(Seitie-et-Oi.se) on Dec. 16, 1325. His second wife died in 1307, 
and in July 1308 he married a third wife, Mahaut de Chatillon, 
countess of Saint-Pot. Philip, his eldest son, ascended the French 
throne in 1328, and from him sprang the royal house of Valois. 

.See j. Petit, Charlrs dv I’ulois { igoo ). 

CHARLES, ELIZABETH (1828-1800), English author, 
was born at 'lavistock on Jan. 2 1828, the daughter of John 
Kundle, M 1 '., and died at Hampstead on March 28 iSgO. In 
1851 she married Andrew i’aton Charles. Her best known book, 
77 /e Chronii U’s u} the S( hihihrr^-Coiia Family, was published in 
1802, and was translated into most of the European languages, 
into Aral)ic, and into many Indian dialects. Mrs. Charles wrote 
in all .some 50 books, the majority of a .semi-religious character, 

CHARLES, JACQUES ALEXANDRE CESAR (174^- 

1823), I'rench mathematician and physicist, was born at Beau- 
gency, Eoiret, on Nov. 12, 1746. I'rom being a clerk in the min¬ 
istry of finance, he turned to scientific pursuit.s, and became one 
of the most acute of physical researchers and inventors. He 
was the lirst, in 1783, to employ hydrogen for the inflation of 
balloons (.see Akkonautics), and about 1787 he an(ici\)ated 
Gay Lussac’s law of the dilatation of gases with heat, which on 
that a(count is sometimes known liy his name. He improved the 
Gravesand heliostat and the aerometer of I'ahrenheit and invented 
a “therimnnetric hydrometer,” a “goniometer by reflection” and 
many other ingenious physical devices. In 17H5 he was elected to 
the Academy of Sciences, and subsecjuently he became profes- 
.sor of jihysics at the Conservatoire des Arts et Metiers. He died 
in Paris on April 7, 1823. His published papers are chiefly con¬ 
cerned with mathematical topics. 

CHARLES, THOMAS (1755-1S14), Wel.sh Nonconformist 
di\'ine, vva.s born at Longmoor, Carriiarthcnshirc, on Oct. 14, 1755. 
and educated at Jesus college, Oxford, for the. Church. He was 
ordained jiriest in 1782, and held some curacies in Somersetshire, 
l)ut he resigned these in 1783 and returned to Wales. He had 
fallen under the influence of the Welsh revivalists before he went 
to Oxford, and had Methodist connections. He found no pulpit 
open to him in the Church in Wales, and joined the Calvinistic 
Methodists in 1784. 

He had already begun to provide classes for poor children in 
Bala; he now held the classes in the chapel, and gradually began 
the system of Welsh Circulating Schools, on the model devised 
by Grillith Jones (d. 1761). By 1794 he had 20 travelling masters 
at work. In 1785 he had become the agent of the Sunday School 
Society in Wales; he secured supplies of Welsh Bibles from the 
S.P C.K. and in 1801 alone nearly 3,000 were distributed. In 1802 
he went to London to place Welsh requirements before the Re¬ 
ligious Tract Society, and put his case so well that his friends 
decided to found a society for the publication and distribution 
of the Scriptures. This was the origin bf the British and Foreign 
Bible Society. He stimulated similar educational movements in 


Ireland and Scotland. In 1810 he led the movement for the 
establishing of a regular ordained ministry in the Calvinistic 
Methodist connection, and, this work accomplished, returned to 
his task of fostering auxiliary Bible societies. He died on Oct. 
5, 1814. Charles compiled the Geiriadur Ysgrythyrol, a biblical 
dictionary (4 vols. 1805-08), which has passed through many 
editions; he drew up the first definite constitution of the Welsh 
Methodists, and wrote many Welsh tracts. The first Welsh biog¬ 
raphy of Charles appeared in 1816. See W. Hughes, Life and 
Letters of Thomas Charles (Rhyl 1881), in which some of 
Charles’s minor writing.s are reprinted. 

CHARLES ALBERT (Carlo Alberto) (1798-1849), king 
of Sardinia (Piedmont), son of Prince Charles of Savoy-Carignano 
and Princess Albertine of Saxe-Courland, was born on Oct. 12, 
1798, a few days before the French occupied Piedmont and forced 
his cousin, King Charles Emmanuel, to take refuge in Sardinia. 
In 1802 King Charles Emmanuel abdicated in favour of his 
brother, Victor Emmanuel I. On (he fall of Napoleon in 1814 the 
Piedmonte.se court returned to Turin, and the king was anxious to 
secure the succession for Charles Albert, knowing that Austria 
meditated excluding him from it in favour of an Austrian arch¬ 
duke. He was summoned to Turin, given tutors to instruct him in 
legitimist principles, and on Oct. i, 1817, married the archduchess 
Maria There.sa of Tuscany, who, on March 14, 1820, gave birth to 
\'ic tor Emmanuel, afterwards king of Italy. 

The Piedmontese government at this timc.was most reactionary, 
and had made a clean sweep of all French institutions. But there 
were strong Italian nationalists and anti-Austrian tendencies 
among the younger nobles and army officers, and the Carbonari 
and other revolutionary societies had made much progress. Their 
hopes centred in the young Carignano, whose agreeable manners 
had endeared him to all, and who had many friends among the 
Liberals and Carbonari. Early in 1820 a revolutionary movement 
was set on foot. Charles Albert no doubt was aware of this, but 
he never actually became a Carbonaro, and was surprised and 
startled when after the outbreak of the Neapolitan revolution of 
1820 s(»me of the leading conspirators in the Piedmonte.se army 
informed him that a military rising was ready and that they 
counted on his helj) (March 2, 1821). He induced them to delay 
the outbreak and informed the king, requesting him, however, not 
to punish anyone. On the loth the garrison of Alessandria mu¬ 
tinied, and two days later Turin was in the hands of the insurgents, 
the people demanding the Spanish constitution. The king at once 
abdicated and appointed Charles Albert regent. The latter, pressed 
by the revolutionists and abandoned by his ministers, granted the 
constitution and sent to inform Charles TAdix, who w'as now king, 
of the occurrence. Charles Felix, who was then at Modena, 
repudiated the regent’s acts, accei)led Austrian military assistance, 
with which the rising was easily quelled, and exiled (Charles Albert 
to Florence. The young prince found himself the most unpopular 
man in Italy, for while the Liberals looked on him as a traitor, to 
the king and the Conservatives he was a dangerous revolutionist. 
At the Congress of Verona (1822) the Austrian chancellor. Prince 
Mctternich, tried to induce Charles Felix to set aside Charles 
Albert’s rights of succession. But the king was piqued by Austria’s 
interference, and as both the grand-duke of Tuscany and the duke 
of Wellington supported him, Charles Albert’s claims were re¬ 
spected. But it was not until he had signed a secret undertaking 
binding himself, as'soon as he ascended the throne, to place him¬ 
self under the tutelage of a council composed of the higher clergy 
and the knights of the Annunziata, and to maintain the existing 
forms of the monarchy (I). Berti, Cesare Alficri, xi. 77, Rome, 
1871), that he was allowed to return to Turin and forgiven. 

On the death of Charles Felix (April 27, 1831) Charles Albert 
succeeded; he inherited a kingdom without an army, with an 
empty treasury, a chaotic administration and mediaeval laws. His 
first task was to set his house in order; he reorganized the finances, 
created the army, and started Piedmont on a path which, if not 
liberalism, was at least progress. In 1833 a conspiracy of the 
Giovahe Italia society, organized by Mazzini, was discovered, and 
a number of its members punished with ruthless severity. The 
election in 1S46 of Pius IX., who appeared to be a Liberal and an 
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Italian patriot to some extent, reconciled the king to the Liberal 
movement, for it accorded with his religious views. On Oct. 30 
he issued a decree granting wide reforms, and when risings broke 
out in other parts of Italy early in 1S48, and further liberties were 
demanded, he was at last induced to grant the constitution 
(Feb. 8 ). 

When the news of the Milanese revolt against the Austrians 
reached Turin (March 19) public opinion demanded that the 
Piedmontese should succour their struggling brothers; and after 
some hesitation the king declared war. But much time had been 
wasted and many precious opportunities lo.st. With an army of 
60,000 Piedmontese troops and 30,000 men from other parts of 
Italy the king took the held, and after defeating the Austrians at 
Pastrengo on April 30, and at (joito on May 30, where he was him¬ 
self slightly wounded, more lime was wasted in useless operations. 
Radetzky, the Austrian general, having received reinforcements, 
drove the centre of the extended Italian line back across the 
Mincio (July 23), and in’ the two days’ fighting at Custozza 
(July 24-25) the Piedmontese were beaten, forced to retreat and 
to ask for an armistice. The revolutionary movement throughout 
Italy was breaking down, but Charles Albert felt that while he 
possessed an army he could not tibanclon the Lombards and Vene¬ 
tians, and determined to stake all on a last chance. On March 12, 
1849, denounced the armistice and took the held again w-ith an 
army of 80,000 men. He gave the chief command to the Polish 
general Chrzanowski, but he was completely out-generalled and 
defeated at La Bicocca near Novara on the 23rd. The Piedmon¬ 
tese fought with great bravery, and the unhappy king sought 
death in vain. After the battle he asked terms of Radetzky, who 
demanded the occupation by Austria of a large part of Piedmont, 
and the heir to the throne as a hostage. Thereujion, feeling him¬ 
self to be the obstacle to belter conditions, Charles Albert abdi¬ 
cated in favour of his son Victor Emmanuel. That same night 
he de[)arted alone and made his way to (Dporto, where he retired 
into a monastery and died on July 28, 1849. 

Charles Albert was not a man of tirst-rate ability; he W'as of 
a hopeles.sly vacillating character. Devout and mystical to an 
almost morbid degree, hating revolution and distrusting Liberal¬ 
ism, he was a confirmed pessimist, yet he had many noble cjual- 
ilies: he w^as brave to the verge of foolhardine.ss, devoted to his 
country, and ready to risk his crown to free Italy from (he 
foreigner. To him the people of Italy owe a great debt, for if 
he failed in his object he at least materialized the idea of the 
Risorgimento in a practical shape, and the charges which the 
Republicans and demagogues brought against him were mon¬ 
strously unjust. 

RinLiocRAPiiY.— Besides the uirncral works on modern Italy, see 
the Marciuis Costa de Beauregard’s interesting volumes La Jcutu'ssc 
du roi Charles Albert (1899) and Novare et Oporto (1890), based 
on the king’s letters and the journal of Sylvain Costa, his faithful 
equerry, though the author’s views arc tho.se of an old-fashioned 
Savoyard who dislikc.s the idea of Italian unity; Ernc.sto Ma.si’s 
il Segrelo del Re Carlo Alberto (Bologna. i8qi) is a very illuminat¬ 
ing essay; Domenico Perrero, Gli Vitim: Reali di Savoia (Turin, 
1889) ; L. Cappelletti, Storia di Carlo Alberto (1891) ; Nicomede 
Bianchi, Storia della diplomazia europea in Italia (8 vols., Turin, 
1865, etc.), a most important work of a general character, and the 
same author’.s Scritti e lettere di Carlo Alberto (1879) and his Storia 
della monarchia piemontese (Turin, 1877) i Count S. della Marghcrita, 
Memorandum storico-politico (Turin, 1851) ; A. Luzio, Carlo Alberto e 
Giuseppe Mazzini (1923) ; he also edited Le Lettere di Carlo Alberto 
al Car. Luij*i Bianco di Barhania (Turin, 1924) ; A, di Saluzzo, Carlo 
Alberto della restaurazione all’ avvenimento al trono (1926). 

CHARLES AUGUSTUS (Karl August) (1757-18-^8), 
grand-duke of Saxe-W^eimar, friend and patron of Goethe, was the 
son of Constantine, duke of Saxc-Wcimar-F 3 isenach, and Anna 
Amalia of Brunswick. Educated under the regency of his mother 
—his father died in 1757—Charles Augustus assumed the reins 
of government in 1775, in which year he married Prince.ss Louise 
of Hesse-Darmstadt. In the affairs of Germany and of Europe 
his character gave him an influence out of all proportion to his 
position as a sovereign prince. He had early faced the problem 
presented by the decay of the empire, and began to work for the 
unity of Germany. The plans of the emperor Joseph II., which 
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threatened to absorb a great part of Germany into the hetero¬ 
geneous Habsburg monarchy, threw him into the arnis of Prussia, 
and he was the [irime mover in the establishment of the league of 
princes {Fiirstcuhund) in 1785. by which, under the leadership of 
Frederick the Great, Jo.seph’s intrigues were frustrated. He was, 
however, under no illusion as to the power of Austria, and he 
wisely refused the offer of the Hungarian crown, made to him in 
1787 by Prussia at the instance of the Magyar malcontents, with 
the dry remark that he had no desire to he another "Winter 
King.” In 1788 he took service in the Prussian army as major- 
general in active command of a regiment. As such he was i)resenl, 
with Goethe, at the cannonade of^Valmy in 1792, and in i7c)4 at 
the siege of Mainz and the battles of Pirmasenz (Sept, 14) and 
Kai.scrslautcrn (Oct. 28-30). After this, dissati.sfied with the 
attitude of the Powers, he resigned; but rejoined on the accession 
of his friend King Frederick William III. to the Prussian throne. 
The disa.strous campaign of Jena (1806) followed; on Oct. 14, 
the day after the battle, Weimar was sacked; and Charles Augus¬ 
tus, to prevent the confiscation of hislcrritories, was forced to 
join the Confederation of the Rhine. From this time till after 
the Moscow campaign of 1812 his contingent fought under the 
I'rench flag in all Napoleon’s wars. In 1813, however, he joined 
the Grand Alliance, and at the beginning of 1814 took the com¬ 
mand of a corps of 30,000 men operating in (he Netherlands. 

At the Congress of Vienna Charles Augustus was present in 
person and protested vainly against the narrow jiolicy ol the 
Powers in confining their debates to (he “rights of (he princes” 
to the exclusion of the “rights of the people.” His services in the 
war of liberation were rewarded with an extension of territory 
and the title of grand-duke. He was the first of the German 
princes to grant a liberal constitution to his state undiT Article 
XIII. of the Act of Confederation (May 5, 1816); and his con¬ 
cession of full liberty to the press made Weimar for a while the 
focus of journalistic, agitation against the existing order. Met- 
ternich dubbed him contemptuously “der grosse Bur.sche” for his 
liatronage of the “revolutionary” Burschenschaften; and the 
celebrated “festival” h(‘ld at the Wartburg by his permission in 
i8i8 brought down upon him the wrath of the Great Powers, 
Charles Augustus was compelled to yield to the remonstrances of 
Prussia, Austria and Russia; the liberty of the press was again 
restricted in the grand-duchy, but, thanks to the good understand¬ 
ing between the grand-duke and his people, the regime of the 
Carlsbad Decrees jiressed less heavily upon Weimar than upon 
other German Stales. 

Charles Augustus died on June 14, 1828, and left two sons; 
Charles Frederick (d. 1853), by whom he was succeeded, and 
Bernh.'ird, duke of Saxc-Weimar (1792-1862), who distinguished 
himself as commander of the Dutch troops in the Belgian cam- 
jiaign of 1830, and from 1847 to 1850 held the command of the 
forces in the Dutch East Indies. Bernhard's .son, William Augus¬ 
tus Edward, known as Prince Edward of Saxe-Weimar (1823- 
1902), entered the British army, served with much di.slinction in 
the Crimean War, and became colonel of the ist Life Guards and 
a field-marshal; in 1851 he contracted a morganatic marriage 
with Lady Augusta Gordon-Lennox (d. 1904), daughter of the 
5(h duke of Richmond and Gordon, who in Germany received the 
title of countess of Dornburg, but was granted the rank of 
princess in Great Britain by royal decree in 1866. 

Bibliography. —Karl AuRUst’s Correspondence with Goethe was 
publbhed in a vols. at Weimar in 1863. Sec F. X. Wegelc, Karl 
August, Grossherzog von Sac/isen-Wrimar (Leipzig, 1850) ; W. Wachs- 
muth, Herzog Karl August und Goethe (Leipzig, 1911); W. Bode, 
Karl August von Weimar, Jugendjahre (1913) ; H. von Egloffstcin, 
Karl August wdhrend des Krieges von 1813 (1913) and Karl August 
auf dem Wiener Kongress (Jena, 1915). 

CHARLES D’ORL^ANS: see Orleans, Charles, Duke 

OF. 

CHARLES EDWARD (Charles Edward Louis Philip 
Casimir Stuart) (1720-1788), English prince, called the “Young 
Pretender” and also the “Young Chevalier,” was born at Rome on 
Dec. 31, 1720. He was the grandson of King Jame.s II. of England 
and elder son of James, the “Old Pretender,” by whom (as Jamei 
HI.) he was created at his birth prince of Wales, the title he boro 
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among the English Jacobites during his father’s lifetime. The 
young i)rince was educated at his father’s miniature court in Rome, 
with James Murray, Jacobite carl of Dunbar, for his governor, 
and uiulcr various tutors, amongst whom were the learned Chev¬ 
alier Ram.say, Sir Thomas Sheridan and the abbe Lcgoux. He 
learned the English, French and Italian languages, but his extant 
letters in English are singularly ill-s{M;lt and illiterate. In 1734 he 
accompanied his cousin, the duke of Liria, afterwards duke of 
Berwick, on his cxf)cdition in aid of Don Carlos, and the boy of 
13 shared with credit the. dangers of the successful siege of Gaeta. 

The Old I’retender calculated upon foreign aid in his attempts 
(o restore the monarihy of the Stuarts; and the idea of rebellion 
unassisted by invasion or by support of any kind from abroad, was 
Charle.s Edward’s own. Jaiobitc hopes mainly rested in France, 
and the warm symfxithy which Cardinal Tencin, who had suc¬ 
ceeded Fleury as French minister, felt for the Old Pretender re¬ 
sulted in a definite scheme for an inva.sion of England to be timed 
.simultaneously with a prearranged Scotti.sh rebellion. Charles was 
secretly despatched to 1 ‘afls in January, 1744. A squadron under 
Admiral Roquefeuil sailed (Feb. h) from Brest. Transports for 
7,000 troops, to he led by Marshal Saxe, accompanied by the 
young prince, were in rcadine.ss to set sail for Isngland. Meanwhile 
a strong English fleet ajipeared in the Downs, and a series of storms 
[irovicied a probably welcome excu.se to the French government 
for the cancellation of Marshal Saxe’s orders. Louis declined to 
surrender Charles, but no othcial hospitality was offered him, and 
he lived in retirement. Charles lidward had made at Rome the 
acquaintance of Lord li^lcho and of John Murray of Broughton; 
Murray visited him in Paris, and was told that he would come lo 
Scotland in the summer of 1745, even though he came alone. His 
friends in Scotland saw no chance of success, and messengers, 
who do not seem to have reached him, were sent expressly lo in¬ 
form him. On July 13, 1745, he sailed from Nantes for Scotland 
on board the small brig “La Doutellc,” which was accompanied 
by a war frigate, the “Elisabeth,” i)rovided by an Irishman at 
Dunkirk and laden with arms and ammunition. The latter fell in 
(July 20) with an English man-of-war, the “Lion,” and had to 
return to Erance; Charles escaped during the engagement, and 
arrived on Aug. 3 off Firi.sca, a little islanrl of the Hebrides. Re¬ 
ceiving, however, but a cool reception from Macdonald of Bois- 
dale, he .set sail again and arrived at the Bay of Loch-na-nuagh on 
the west coast of Jnverne.s.s-shire. 

The Matdonalds of Clanranald and Kinloch Moidart, along with 
other chieftains, attempted in \'ain to dissuade him from the rash¬ 
ness of an unaided rising, but Lochiel and other chieftains, 
although they had sought to dissuade Charles from coming at all, 
now called out the clans. On Aug. ig, in (he valley of Glenfinnan, 
the standard of James III. and VlII. was raised. Within a week 
about 2.000 men. mainly from the Macdonald clan, bad joined him. 
Sir John Cope li ft Stirling for Inverness on Aug. 20 with 25 com¬ 
panies of fool, leaving (he road to the .south open to Charles. In 
the beginning of September the Jacobite army, reinforced by 
some accessions, notably by Lord George Murray, entered Perth. 
(>o.ssing the l-'orth unopposed at the lords of I'rew and passing 
through Stirling and Linlithgow, he arrived within a few miles of 
Edinburgh, and on Sept. 16 a body of his skirmishers defeated the 
dragoons of Colonel Gardiner in what was known as the “Canter 
of Coltbrig.” A few of Cameron’s Highlanders having on the fol¬ 
lowing morning, by a happy ruse, forced their way through the 
Canongatc. Charles entered the city at noon. On the i8th he pub¬ 
licly proclaimed James VIlI. of Scotland at the Market Cross 
ancl occupied Holyrood. 

Cope had by (his time brought his disappointed forces by sea lo 
Dunbar. On the :oth Charles met and defeated him at Preston- 
pans, and returned to prosecute the siege of Edinburgh Castle, 
which, however, he raised on Gen. Guest’.s threatening to lay the 
city in ruins. He still hoped for French assistance definitely 
prorpised on Oct. 24 by secret treaty. In the beginning of Novem¬ 
ber Charles left Edinburgh to invade England. He was at the head 
of at least 5,000 men; but t^ ranks were gradually thinned by the 
desertion of Highlanders, whose tradition had led them to consider 
war merely as a raid. Having jmssed through Kelso, on Nov. 9 he 


laid siege to Carlisle which capitulated in a week. Manchester 
provided the prince with 150 recruits under Francis Towneley. On 
Dec. 4 he had reached Derby. Charles’s officers were under no 
illusions about the strength of English resistance, but hoped that 
the advance might lead to intervention from France. When they 
found that the Engli.sh counties did not rise they advised retreat. 
Two armies under English leadership were now in the field against 
Charles, one under Marshal 'VV^ade, whom he had evaded by enter¬ 
ing England by the west, and the other under William, duke of 
Cumberland, who had returned from the Continent. On Dec. 6 
Charles began his retreat northward. Closely pursued by Cumber¬ 
land, he marched by way of Carlisle across the border, and at last 
stopped to invest Stirling Castle. At Falkirk, on Jan. 17, 1746, he 
defeated Gen. Hawley, who had marched from Edinburgh to inter¬ 
cept his retreat. The Jacobite army had been strengthened by 
Gordons, Mackintoshes and others, but the accessions were coun¬ 
ter-balanced by desertions. A fortnight later, however, Charles 
raised the siege of Stirling, and after a weary march rested his 
troops at Inverness. Having taken Forts George and Augustus, 
and after varying succes.s against the supporters of the government 
in the north, he at last prepared to face the duke of Cumberland, 
who had passed the early spring at Aberdeen. On April 8 the duke 
marched thence to meet Charles, whose little army, exhausted 
w'ith a futile night march, half-starving, and broken by desertion, 
was completely worsted at Culloden on April 16, 1746. 

This decisive defeat sealed the fale of Charles Edward and the 
house of Stuart. Hunted hither and thither Charles, upon whose 
head a reward of £30,000 had a year before been set, was for over 
five months relentle.ssly pursued by the troops and si)ies of the 
government. Disguised in female attire and aided by a passport 
obtained by the devoted Flora MacDonald, he passed through 
Skye, and toward.s the end of July took refuge in the cave of 
Coiraghoth in the Braes of Clenmoriston. In August he joined 
Lochiel and Cluny Maepherson, with whom he remained in hiding 
until the arrival of two French ships at Loch-na-nuagh, enabled 
him to sail for France. lie reached Roscoff, near Murlaix, on Sept. 
2g, 1746. He remained in France fur two years, but the Treaty of 
Aix-la-Chapelle entailed his expulsion from France. After his 
brother Henry’s acceptance of a cardinal's hat in July 1747, he 
broke off communication with his father in Rome (who had ap¬ 
proved the step), nor did he ever see him again. The enmity of 
the British government to Charles Edward made peace with 
France an impossibility so long as she continued to harbour the 
young prince. A condition of the Treaty of Aix-la-Chapclle, con¬ 
cluded in October 1748, was that every member of the house of 
Stuart should be expelled from the French dominions. Charles de¬ 
clared, he would not be bound by its provisions. But his indignation 
and persistent refusal to leave France were met at last with force; 
he was apprehended, imprisoned for a week at Vincennes, and on 
Dec. 17 conducted to the French border. He lingered at Avignon; 
but Pope Benedict XIV., alarmed by the threat of a bombardment 
of Civila Vecchia, advised the prince to withdraw. Charles quietly 
di.sappeared. For years Europe watched for him in vain. It is now 
established, almost with certainty, that he returned to the neigh¬ 
bourhood of Paris. In 1750 and again, it is thought, in 1754, he 
was in London, hatching futile plots and risking his safety for his 
hopeless cause, and even abjuring the Roman Catholic faith in 
order to further his political interests. 

During the next ten years of his life Charles Edward’s illicit 
connection with Miss Clementina Walkinshaw (d. 1802), whom he 
had first met at Bannockburn House while conducting the siege 
of Stirling, his imperious fretful temper, his drunken habits and 
debauched life, could no longer be concealed. He wandered over 
Europe in disguise, alienating his friends and crushing the hopes 
of his party ; and in 1766, on returning to Rome at the death of his 
father, he was treated by Pope Clement XIII. with coldness, and 
his title as heir to the British throne was openly repudiated by all 
the great Catholic powers. It was probably through the influence 
of the French court still intriguing against England, that the mar¬ 
riage between Charles (now self-styled count of Albany) and 
Princess Louise of Stolbcrg was arranged in 1772. The union 
proved childless and unhappy, and in 1780 the countess fled for 
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refuge from her husband’s drunken violence to a convent in Flor¬ 
ence. Later, the countess of Albany (q.v.) threw herself on the 
protection of her brother-in-law Henry, Cardinal York, at Rome, 
and a formal' separation was arranged in 1784. Charles, lonely, 
ill, and evidently near death, now summoned to Florence his 
natural daughter, Charlotte Stuart, the child of Clementina Walk- 
inshaw, born at Li^gc in October 1753 and hitherto neglected by 
the prince. Charlotte Stuart, who was declared legitimate and 
created duchess of Albany, tended her father for the remaining 
years of his life. She contrived to reconcile the two Stuart 
brothers, so that in 1785 Charles returned to Rome, where he died 
in the old Palazzo Muti on Jan. 30, 1788. He was buried in his 
brother’s cathedral church at Frascati, but in 1807 bis remains 
were removed to the Grotte Vaticane of St. Peter’s. His daughter 
Charlotte died unmarried at Bologna in November, 1789. 

Sre A. C. Ewald, Life and Times of Charles Stuart, the Younft 
Pretender (2 vols. 1875); C. S. Terry, Life of the Young Pretender, 
and The Rising of 174S: tvith Bibliography of Jacobite History j 6 Ho- 
27SS (Scott. Hist. fr. Contettip. Writers, iii.) (iqcxj) ; Earl Stanhope, 
History of England (1836) and Decline of the Last Stuarts (1854); 
Bishop R. Forbes, The Lyon in Mourning (1895-96) ; Andrew Lang, 
Pickle, the Spy (1897), and Prince Charles Edward (1900); R. 
Chambers, History of the Rebellion in Scotland. 

CHARLES EMMANUEL 1. (CARLO EMANUELE) 

(1562-1630), duke of Savoy, succeeded his father, Emmanuel 
Philibert, in 1580. Plis three chief objects were the coiKjuest of 
(leneva, of Saluzzo and of Monferrato. Saluzzo he succeeded in 
wre.sting from France in 1588. In 1590 he sent an expedition to 
Provence in the interests of the Catholic League, and followed 
it himself later, but the peace of 1593, by which Henry of 
Navarre was recognized as king of France, put an end to his 
ambitions. In the war between France and Spain Charles sided 
with the latter, with varying success. Finally, by the Peace of 
Lyons (1601), he gave up all territories beyond the Rhone, but 
his possession of Saluzzo was confirmed. His attempt to capture 
Ceneva by treachery and with the help of Spain (the famous 
escalade) in 1602 failed completely. On the death in 1612 of 
Duke Francesco Gonzaga of Mantua, who was lord of Monferrato, 
Lharle.s Emmanuel made a successful coup dc main on that 
district. This arrayed the Venetians, Tuscany, the Empire and 
Spain against him, and he was obliged to relinquish his conquest. 
The terms of (he peace of i6j8 left him more or less in the 
status quo ante. In 1628 he was in alliance with Spain in the 
war against France and the French invaded the duchy. The duke 
fought desperately, but was taken ill at Savigliano and died in 
1630. He was succeeded by his son Victor Amedeo I., while his 
third son Tommaso founded the line of Savoy-Carignano from 
which the present royal house of Italy is descended. 

Sec E. Ricotti, Sloria della monarchia piemoniese, vols. iii. and iv. 
(Fhircncc, 1865) ; T. Raulich, Storia di Carlo Etnanuele I. (Milan, 
1896-1902) ; G. Curti, Carlo Emanuele 1. secondo; piu recenti siudii 
(Milan, 1894), 

CHARLES MARTEL, “The Hammer,” (c. 688-741), Frank¬ 
ish ruler, son of’Pippin II., mayor of the palace, and Chalpa’ida. 
Charles was baptized by St. Rigobert, bishop of Reims. At (he 
death of his father in 714, Pippin’s widow Plectrude claimed the 
government in Austrasia and Neustria in the name of her grand¬ 
children, and had Charles thrown into prison. But the Neustrians 
threw off the Austrasian yoke and entered into an offensive alli¬ 
ance with the Frisians and Saxons. In the general anarchy 
Charles succeeded in escaping, defeated the Neustrians at Am- 
bleve, south of Liege, in 716, and at Vincy, near Cambrai, in 717, 
and forced them to come to terms. In Austrasia he wrested the 
power from Plectrude, and took the title of mayor of the palace, 
thus prejudicing the interests of his nephews. According to the 
Franldsh custom he proclaimed a king in Austrasia in the person 
of the young Clotaire IV., but in reality Charles was the sole 
master—the entry in the annals for the year 717 being “Carolus 
regnare coepit.” Once in possession of Austrasia, Charles sought 
to extend his dominion over Neustria also. In 719 he defeated 
Ragenfrid, the Neustrian mayor of the palace, at Soissons, and 
forced him to retreat to Angers. Ragenfrid died in 731, and from 
that time Charles had no competitor in the western kingdom. 


He obliged the inhabitants of Burgundy to submit, and disposed 
of the Burgundian bishoprics and countships to hi.s Uudes. In 
Aquitaine Duke Odo (Eudes) exercised independent authority, 
but in 719 Charles forced him to recognize the suzerainty of 
northern France, at least nominally. After the alliance between 
Charles and Odo on the field of Poitiers, the mayor of the i)alace 
left Aquitaine to Odo’s son Hunald, who paid homage to him. 
Besides establishing a certain unity in Gaul, Charles saved it from 
a very great peril. In 71 r the Arabs had conquered Spain In 
720 they crossed the Pyrenees, seized Narbonensis, a dependency 
of the kingdom of the Visigoths, and advanced on Gaul. By his 
able policy Odo succeeded in arresting their progress for some 
years; but a new vali, 'Abd-ar-Rahman, a member of an extremely 
fanatical sect, resumed the attack, reached Poitiers, and ad¬ 
vanced on Tours, the holy town of Gaul. In Oct. 73: ( just 100 
years after the death of Mohammed ) Charles gained a brilliant vic¬ 
tory over 'Abd-ar-Rahmiin. who was called back to Africa by the 
revolts of the Berbers and had to give up the struggle. This was 
the last of the great Arab invasions of Europe. After his vic(or>' 
('harles took the offensive, and endeavoured to wrest Narhonen,sis 
from the Muslims. Although he was not successful in his attempt 
to recover Narbonne (737), he destroyed the fortresses of Agde, 
Beziers and Maguelonne, and set fire to (he amphitheatre at 
Nimes. He subdued also the (iermanic tribes; annexed Frisia, 
where Christianity was beginning to make progres.s; put an end to 
the duchy of Alemannia; intervened in the internal affairs of the 
dukes of Bavaria; made expeditions into Saxony; and in 738 
comprcllcd some of (he Saxon tribes to pay him tribute. He also 
gave St. Boniface a safe conduct for his missions in Thuringia, 
Alemannia and Bavaria. 

During the government of Charles Martel important changes 
appear to have been made in the internal administration. Under 
him began the great assemblies of nobles known as the champs dc 
Mars. To attach his lendrs Charles had to give them church lands 
as prccarium, and (his had a very great influence in the develop¬ 
ment of the feudal system, it W'as from the prccarium, or ecclesi¬ 
astical benelKC, that the feudal fief originated. Vas.salage, ton, ac¬ 
quired a greater consistency at this period, and its rules began to 
crystallize. Under Charles occurred the first attempt at recon¬ 
ciliation between the papacy and the Franks. Pope Gregory HI., 
menaced by the Lombards, invoked the aid of Charles (739). 
ent him a deputation with the keys of the Holy Sejiuichre and 
the chain.s of St. Peter, and offered to break with the emperor and 
Constantinople, and to give Charles the Roman consulate {ut a 
partihus imperatoris rccederct et Romantim consulatutn Carolo 
sanciref). This proposal, though unsuccessful, was (he starting 
point of a new pajial policy. Since the death of Theuderich JV. 
in 737 there had been no king of the Franks. In 741 ("harles di¬ 
vided the kingdom between his two sons, as though he were him¬ 
self ma.ster of the realm. To the elder, Carloman, he gave Aus¬ 
trasia, Alemannia and Thuringia, with suzerainty over Bavaria; 
(he younger, Pippin, received Neustria, Burgundy and Brovcnce. 
Shortly after this division of the kingdom Charles died at (Juierzy 
on Oct. 22, 741, and was buried at St. Denis. The characters of 
Charles Martel and his grandson Charlerpagne offer many striking 
points of resemblance. Both were men of courage and activity, 
md the two men are often confused in the chansons dc gesle. 

See T. Breysig, Jahrbucher d. frank. Reielts 714-74y, die Ze.it Karl 
Martells (Leipzig, 1869); A, Beugnot, “Sur la spoliation des hiens 
du clergi attiribu^« a Charles Martel,” in the Mint, de VAcad. des Inscr. 
ct Beltes'Leltres, xix. (1853); U. Chevalier, Bio-bibliographie (2nd ed. 
1904). (C. IT.) 

CHARLES CITY, a city of northern Iowa, U.S.A., on 
Cedar river; the county seat of Floyd county. It is on Federal 
highways 18 and 218 and served by the Chicago, Milwaukee, 
St. Paul and Pacific, Illinois Central, and Charles City Western 
railways. The population in 1930 federal census was 8,039; in 
1940, 8,681. 

It is in a rich agricultural region; has abundant water power; 
manufactures tractors, office equipment and other articles; and 
has extensive nurseries, specialiring in evergreens and roses. 

The city was founded in 1850 and incorporated in 1860, 
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CHARLESTON, a city of eastern Illinois, U S A., on the 
Nickel Male and ihe Big l our railways, .45 mi. W. of Terre Haute; 
the county seat of C'oles county. Pop. (lo^o) 8,012; (1940) 8,197. 
It has broom and shoe factories and railrcKid shops. The Eastern 
Illinois Slate Teachers college, e.stablished in 1895, has an enrol¬ 
ment (jf about 1.200. In the vicinity are the Lincoln Log Cabin 
Slate park and the I'ox Ridge State park. Charleston was made 
the county seat in i8.v and was incoriiorated in 1839. One of the 
Line (dn-Douglas debates was held there in 185H. 

CHARLESTON, the largc'st (ily of .South Carolina, U.S.A.. 
and an important south Atlantic, .seaport, on a narrow peninsula 
between the Cooj)er and the Ashley rivers, at the head of the 
bay formed by their confluence, yl mi. from the ocean bar; the 
county .S(‘at of Charleston county, headquarters of the customs 
district of South Carolina, and the official port of the state. 
If is on federal highwaj's 17, 52 and 78; and is .served by the 
Atlantic Coast Line, the Seaboard Air Line and the Southern rail¬ 
ways, and by co.istwise, intercoastal and foreign steamshij) lines. 
Has modern muniiipal airport with daily transport .service north 
and south, and to and from Pacific coast. The iiojiulation in 1940 
was 71,275 by the fedi ral census. The city has a land area of 
45 .scj.mi., highest tdev.ilion 16 ft. above datum plane, 9 mi. 
of water front within the* city limits and ii mi. outside. On 
islands in the harbour are Forts Sumter, Moultrie (where the U.S. 
army maintains a unit), Johnson (now the quarantine' station), 
and Castle Pinckney. North of the city, on the west bank of 
Cooper river, is a first-class navy yard, which has an aviation 
field and a graving dock 575 ft, long; also destroyer building 
wa>'s, Still larther north (104 mi. abocc* the custom-house) are 
the port terminals, constructc'd by the United States during the' 
war of 191,4-18 as an army supi)I>' base*, and repos.sc'ssed in part 
for similar jatrpose. 'I'hc' jiarl ownc'cl by the city government was 
lea.sed to the West Virginia Puli) and Pa|>er Co. 

'Phe spacious harbour, almost landlocked, and protc'cted by two 
converging stone* jettic's (15,443 and i().i04 ft. long), accommo¬ 
dates vessels with a draught of 30 feet. Its total vessel traf¬ 
fic for ic)4o amouutc'd to 2.242,350 tons of cargo, and floated logs 
and lumber amounted to 19,528 tons. Inbound fraffic consists 
largely of pc'troleum jiroducts, and materials for lertili/aT; out¬ 
bound, of petroleum products, crossties, lumber, coal from Vir¬ 
ginia and West \’irginia, cotton and cotton goods and tobacco from 
the (.'arolinas and (.ic'orgia. Trade* with foreign countries in 1940 
amountc'd to 173,412 tons in c'xports, and 480,4.41 tons in imports, 
(diarleslon is an important centre for the distribution of oil. 
and it has large fertilizer plants. Other boding manufactures 
are woven asbestos, wood pulii. steel iiroducts, creosoted timber, 
iron work and various articles of wood. The city is a bunkering 
and repair station for both commercial and naval ves.sels; head¬ 
quarters of the 6lh ami 7(h naval districts. It is the site of U.S. 
Ordnance depot ; Oenc’ral hospital and Oversc*as Discharge and 
Replacement depot, and a market for the agricultural jiroduct.s 
(notably vegetables, tobacco and cotton) and the pine and hard¬ 
wood of the state, and for the oysters, crabs, .shrimps and fi.sh 
caught off the coast. 

(.'harlestou has a unique charm and beauty, compounded of 
natural advantages of situation, historic associations, sub-tropical 
trees and tlowcrs, marvellous old gardens glimpsed through 
wrought-iron gates, and numerous survivals of colonial architec¬ 
ture, with balustradecl steps, pillared porticos and spacious veran- 
da.s. A city plan and zoning regulalion.s are in effect which, while 
providing conveniently for industrial and residential expansion, 
pre.serve the picturesque and historic old sections. At the lower 
end of the peninsula is the Battery, or White Point gardens, 
planted with live oaks and palmettos, Beach resorts are developed 
on outlying islands w'hich formerly (until 1718) were the haunts 
of iiirates. 

The Magnolia gardens, up the Ashley river, are a monument 
to' lh(' exejuisite taste and poetic imagination of the Rev. John 
(»rimke Drayton, who created them w'hen in the 1840s his physi¬ 
cian ordert'd him to lead an outdoor life. At Middleton Place, 
farther up the river, one wing of the great Tudor mansion still 
stands, and there arc gardens which had renown in England in the 


j ’18th ccntur>9 Other noted garden estates are Cypre.ss Gardens, 
Runnymedc, The Oaks and Mateba. Among the many educa¬ 
tional institutions of the city arc the College of Charleston, 
founded in 1770, chartered in 1785 and taken over by the city in 
1837 (the first munici))al college in the country); the South Caro¬ 
lina medical college, a state institution founded in 1823; and the 
Citadel, the military college of South Carolina, created by the 
legislature in 1842. The Charleston library was founded in 1748; 
the mu.seum in 1773. 

The first English .settlement in South Carolina, named alter 
the reigning king, w'as made at Albemarle Point on the w-est bank 
of the A.shley in 1670, but in 1672 a new town was begun on the 
pre.sent site, and the seat of government was moved to it in 1680. 
It soon became the largest and w’calihiest settlement south of 
Philadelphia; the brilliant social and cultural centre of the prov¬ 
ince and later of the state; the home of the Pinckneys, the Rut¬ 
ledges, the; Gadsclcns, the Lauren.scs and many other notable fam¬ 
ilies. Magnificent estates were developed in the surrounding 
countrx'. The port .shipjicd one specialty after another—rice, in¬ 
digo, tobacco, lumber, cotton—before entering on it.s present 
phase as a more general cargo port. Charleston was the cai)ital 
of the state until 1790. Until 1783 it was governed by ordinances 
passed by the legislature and enforced jiartly by provincial offi¬ 
cials and partly by the churchwardens. The city charter of 17S3, 
with many amendments, is still in force. In 1S50 the population 
was 42,985, ranking Charleston 15th among the cities of the 
United States. 

Charleston was attacked by a comfiiiied tlect of Spanish and 
French in 170O; withstood attacks from the British in 1776 and in 
1779, but in 17S0 was captured from the land side by Sir Henry 
Clinton and beiame the base of operations in the Carolinas, re¬ 
maining under military rule until Dec. 14, 17S2. It w-as the centre 
of the nullification inovi'mt'iit of 1832-33. The bombardment and 
capture of Ft. Sumter (April 12-13, i80i ) by the South Caro¬ 
linians marked (he beginning of the Civil War. From 1862 to 1865 
Charleston was almost continually under siege by Ihe Federal 
naval and military foree.s, and on Feb. 17, 1865, the Confederates 
evacuated the city, after burning large stores of cotton and other 
supplies to keep them from coming into jjossession of the en¬ 
emy. Charleston was devastated by hurricanes in 1699, in 1752 and 
in 1854; by epidemic in 1699 and in 1854; by lire in 1740; and by 
an earthquake on Aug. 31, i8S(), which damaged 90G' of the 
buildings. Since the war of 1914-18 the foreign coastal and inter- 
coastal commerce of the port has increased greatly. 

Srf (lor the best history of Charleston) William A. (.'ourtenac', 
Charleston, S.C.: The Centennial oj Incorporation (Charleston, 1884). 
Sketches of many of the historic buildings are included in Charleston, 
South Carolina, edited by vMbert Simons and Samuel Lapham, Jr. 
(Press of the .American In.stilute of .Architects, 1927). 

CHARLESTON, the capital of West Virginia, U.S.A., on 
the Kanawha river at the mouth of the Elk, southwest of the 
centre of the state; the county scat of Kanawha county. It is on 
U.S. highways 21, 35, 60, 119; and is served by the Baltimore and 
Ohio, the Clic.saiieake and Ohio and the New Ytirk Central rail¬ 
ways, and by river steamers. The population in 1920 was 39,608, 
of whom 1,354 foreign-born white and 4,502 w’ere Negroes; 
and was 67,914 in 1940 federal census. The city has a fine location 
on high level laiul above the river. It is an important industrial 
centre, and a shipping point for the natural resources of the 
Kanawha valley, including coal, oil, limestone, clays, hardwood 
and salt. Natural gas in abundance is found in the vicinity. 
The factory output within the city limits in 1937 (including fur¬ 
niture, steel, glass and base chemicals) was valued at $10,861,622. 
The U.S. government has armour-plate, gun-forging and pro¬ 
jectile plants there, which represent an investment of $100,000,- 
000. The city's assessed valuation of property in 1940 was $116,- 
457,170. A magnificent capitol was completed in 1933 to replace 
the one built in 1880. (Charleston was settled soon after the 
Revolution, and was incorporated in 1794. It was on the route 
of migration to the Ohio valley, and became a transfer and 
shipping centre. Daniel Boone and Simon Kenton, noted frontiers¬ 
men, operated in the Charleston area, and Boone represented Kan- 
aw’ha county in the Virginia as.sernbly, 1790-91, In 1870, when it 
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was charlcrcd as a city, the population was only 3,162. It has j 
been the capital of the state since 1870, except in 1875-85. 

CHARLESTOWN, formerly a separate city of Middlesex 
county. Massachusetts, U.S.A., but since 1874 a part of the city 
of Boston, with which it had long before been in many respects 
practically one. It is situated on a small peninsula on Boston 
harbour, between the mouths of the Mystic and Charles rivers; 
the first bridge across the Charles, built in 1786, connected 
Charlestown and Boston. A United States navy yard 
occupying about 87ac., and the Massachusetts state prison 
(1S05) are here; the old burying-ground contains the grave of 
John Harvard and that of Thomas Beecher, the first American 
member of the famous Beecher family; and there is a soldiers’ 
and sailors’ monument (1872), designed by Martin Mihnore. 
Charlestown was founded in 162S or 1629, being the oldest part 
of Boston, and soon rose into importance; it was organized as a 
township in 1630, and was chartered as a city in 1847. Within 
its limits was fought, on June 17, 1775, the battle of Bunker 
Hill ((].v.), when Charlestown was almost completely destroyed 
by the Briti.sh. The Bunker Hill monument commemorates the 
battle. The original territory of the township was very large, 
and from parts of it were formed Woburn (1642), Malden 
(1649), Stoneham (17:5), and Somerville (1842); other parts 
were annexed to Cambridge, to Medford and to Arlington. 
S. F. B. Morse, the inventor of the electric telegrajih, was born 
here; and Charlestown was the home of Samuel Dexter (1761- 
1S16), an eminent lawyer, .secretary of war in the cabinet of 
I’resident John Adams, and of Oliver Holden (1765-1831), a 
composer of hymn-tunes, including “Coronation.’’ 

Sfc R. Frothingliam, Ilislory of Chariest(wn (1S45), covering 
i02t)-i775; J. F. Hiinncwi'll, A Century of Town Life . . . 7775- 
1SS7 (188H); Timothy T. Sawyer, Old Charlestown (1002); and 
H. H. Sprague, The Founding of Charlestown by the Spragues (,1910). 

CHARLET, NICOLAS TOUSSAINT (i7o3-'845), 

I'rench designer and painter, more especially of military subjects, 
was born in Paris on Dec. 20, 1702, and died there on Oct. 30, 
1845. The son of a dragoon in the Republican army, hi; was 
educated at the Lyccc Napoleon, and served in the National 
Guard in 1814. In 1816 Charlct entered the atelier of Gros, 
and soon began issuing the first of those lithographed designs of 
subjects drawn from the Napoleonic wars w-hich eventually 
brought him renown. Lithographs (about 2,000 altogether), 
water-colours, .sepia-drawings, numerous oil sketches, and a few 
etchings followed one another rapidly, and he exhibited some 
large canvases. His best work was the “Episode in the Retreat 
from Russia,” exhibited in the salon of 1836. 

See lie la Combe, Charlct, sa vie, ses oeuvres (1850). 

CHARLEVILLE, a town of north-eastern France, in the 
department of Ardennes, 50 mi. N.E. of Reims. Pop. (193O) 
Charlcville is situated within a bend of the Meuse on iLs 
left bank, opposite Mezieres, with which it is united by a .suspen¬ 
sion bridge. The town was founded in j6o6 by Charles III (Gon- 
zagaj, duke of Nevers, afterwards duke of Mantua, and is laid 
out on a definite plan. The Place Ducale is a large scjuare sur¬ 
rounded by old houses. On the right bank of the Meuse is Mont 
Olympe, with the ruins of a fortress dismantled under Louis 
XIV. Charlcville, which shares with Mezieres the administrative 
institutions of the department of Ardennes, has tribunals of first 
instance and of commerce, a chamber of commerce, and a board 
of trade-arbitrators. Its chief industries are metal founding, the 
manufacture of iron goods and the making of bricks. Brushes 
and clay pipes are al.so made. 

CHARLEVOIX, PIERRE FRANCOIS XAVIER DE 

(1682-1761), French Jesuit traveller and historian, was born at 
St. Quentin on Oct. 29, 1682. At 16 he entered the Society of 
Jesus; and at 23 was sent to Canada, where he remained for four 
years as professor at Quebec, In 1720-22, under orders from the 
regent, he visited America for the second time, and went along 
the Great Lakes and down the Mississippi. He died at La Fleche 
on Feb. i, 1761. 

Among hi.s works are: Histoire de Vhle Espagnole ou de Saint 
Domingue (1730), based on manuscript memoirs of P. Jean-Baptiste 


Ic Pers anil original sources; Histoire de Paraguay (175(1); VjV dr la 
Mere Marie de ITncarnation, institutricc et premine supnicure des 
Urselines de la Nouvclle France (1724) ; Histoire el description gOierale 
dr la Nouvelle France (1744 ; in English 1769; ir, J. G. Shea, iSoi.-;:), 
a work of capital imporlancc for Canadian history. 

CHARLEVOIX, a city of Michigan. U S A., on Lake ISIichi- 
gan, with Lake Charlevoix on its eastern boundary and Round 
lake harbour in the centre of the town; a port of entry and the 
county .seal of Charlevoix count)-. It is on ieiier.il higliway 31 
and state highway 66, and is served by the Pere Mar(]ueite rail- 
w;w, buses and by lake steamers. 

The population in lo^o was -\29^^ The summer population is 
more than 10.000. Charlevoix is one of the most iiopulai summer 
resorts of the state, and has a considerable fishing industry. 
Charlevoix was platted as a village in 1S66, and vv;is incorporated 
as a city in 1905. 

CHARLOTTE (1840^1927) , empress of Me.vico, only daugh¬ 
ter of Leopold 1 ., king of Belgium, and Louise, princess of ()rleans. 
was born at Laeken, near Brus.sels, on June 7, 1S40 She married 
in 1S57 the Archduke Maximilian of Austria, and went with him 
to Mexico in 1864, when lu’ accepted the Mexic;ui crown. When 
it became evident in 1866 that Maximilian’s jiosition wa.s unten¬ 
able. she was sent by her husband to Europe to implore the 
assistance of Napoleon Ill., who had decideil tv> withdraw the 
French troops from Mexico. In this mission she failed, and fore¬ 
seeing a catastrophe (Maximilian was shot in 1867) .she went 
out of her mind (Sept. 1866). Charlotte was iilaced by her 
family under care in a Belgian chfileau and surviveti until January 
19, 1927. {See also Maximilian.) 

See Count Corti, Maximilian und Carlolta von Mexico (1924, 2 
vols.). 

CHARLOTTE, a city of Michigan, U.S A., 18 mi. S.W. of 
Lansing; on federal highway 27, and .serv'ed by the Grand Trunk 
and the Michigan Ontral railways; the county seat of Kalon 
county. The population in 1930 was 5.307; 1940 it was 5,544. 
It has varied manufacturing industries, and is the trade centre of 
a rich agricultural and dairying region, which raises large quan¬ 
tities of beans. 

CHARLOTTE, a city in southern North ('arolina, U.S.A,, 
175 mi. S.W. of Rideigh; the county scat of Mecklenburg count)-. 
It is on federal highways 21, 29 and 74: and i^' served by the 
Southern, (he Norfolk and Southern, (he Piedmont and Northern 
Fdectric, and the Seaboard Air Line railwaN'S. In 1900 the popula¬ 
tion wa.s 18,091; in ifi-^o, 46,338 (34-6G Negroes); and in 1940 
it w-;is 100.89*) by fedend census of that year Colton, corn, 
w'heat and (ruck crops are grown in tht‘ vicinity. Gharlolle is at 
the heart of the hydro-electric development ami the textile 
industry of the southern Pit'dmont. Many northern manufac¬ 
turers of machinery, dyestuffs and other items needed for the 
equipment of cotton mills have branches there, and it is a dis¬ 
tributing point for automoliiles and their acce.s.sories. Bank clear¬ 
ings for 1940 amounted to $847,446,000. The assessed valuation 
of property in 1941 was $150,000,000. Within Ihi'. city limits are 
large textile mills and knitting mills. The output of the Charlotte 
factories are .some 200 diver.sifii.’d j^rodiuls \’alui'd at about 
$100,000,000. Printing and publishing Is an important industry. 

Charlotte i« the seat of Queens college for women, originally 
chartered by the colonial legislature in 1771 ; and of the Johnson 
C, Smith university for Negroes (formerly Biddle university) 
founded in 1867. The city was settled about 1750, and incorpo¬ 
rated in 1768. It has a commission form of government with 
mayor, city manager and ii councilmen. A monument in front 
of the courthouse commemorates the signing of the “Alccklenburg 
Declaration of Independence” in May 1775 For a brief period 
in 1780 the city was occupied by Cornwallis, who nicknamed it 
“the hornets’ nest.” Later it became the princijial base of Gen. 
Greene’s operations. Andrew Jackson and James K. Polk were 
bom near by and here on April 10, 1S65, Jefferson Davis con¬ 
vened his cabinet for its last meeting. 

“CHARLOTTE DUNDAS,” the name given by her in¬ 
ventor to the first practical steamship. William .Symington, in 
1802, built the tug “Charlotte Dundas,” a paddle-wheel steamer, 
and successfully tried her on the Forth and Clyde Canal; the name 
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w.'is :i compliment to the family of Lord Dundas, who sugjjcsted 
the experiment, and the boat was built for the Forth and Clyde 
('anal Company. The motive-power em|)loyed was a double-acting 
condensing engine constructed by Jarne.s Watt. The engine was 
fixed hori/.ontally and actuated the crank of a stern-shaft which 
carried the paddle-wheel. The “Charlotte Dundas” managed to 
tow two vessels with a burden of 140 tons, in the teeth of a strong 



The 'chahlotte dundas, ' the i 

BUILT IN in02 DY WILLIAM SYMINGTON AND DRIVEN BY AN ENGINE 
SUPPLIED BY JAMES WATT 


wind, at the rate of 3im, an hour. Five years later, the American 
Robert Fulton, who had witnessed the “Charlotte Dundas” ex¬ 
periment, built the famous “Clermont’’ on the River Hudson. 

CHARLOTTENBURG, a town imoriioraled in the Greater 
Berlin scheme of i<)i2 (which came into full o[)era(ion in 1920), 
in the Laud of I’russia. on the river Spree; it.s earlier name was 
la’el/enburg. The central part of the town is connected with Berlin 
by an avenue, tlie Chariotlenbiirger Chaussee. 'i'he Schloss, built 
in i(K)() for the electress Sophie Charlotte, ((ueen of the elector 
I rederick, after w'hom the town was namerl, contains a collection 
of antiquities and paintings. In Charlottenburg is the Thysi- 
kalisrh-te.chnische Reich.sanstalt, a state institution for the carry¬ 
ing out of scientific cxv>erimenls and measurements, and for test* 
ing instruments of preci.sion, materials, etc. In addition to the 
famous royal porcelain manufactory, there are many industries, 
notably iron-works, grouped along the banks of the Spree. 

CHARLOTTESVILLE, a city in the lieautiful Piedmont 
region of Virginia, U S.A., on the Rivanna river, 70m. W.N.W. of 
Rii hmund; the l ounty seal of Albemarle county, l)ut administra¬ 
tively inde[)endenl of it. It is served by the Chesapeake and Ohio, 
and the Simthern railways. The poinilalion in 1920 was io,6S8, 
of whom .’.()47 were negroes, and was 19.400 in 1940 federal cen- 
hus, It is the seat of the University of Virginia (g.v.f and the trade 
centre of an agricultural district noted for its tine apples and 
))eaches. There is a law-book publishing house, and several manu¬ 
facturing industries. 

On a hill ;tm. E., visible from all jiarts of the city, is Monticello, 
the home of ITicjinas Jefferson from 1770 until his death, now a 
natinnal memorial. The house, in a .setting of great beauty, was 
fdanned by Jefferson and built under his |K*rsonal supervision. It 
is one of the most interesting and picture.sque examples of colonial 
iirchitecture, and embodies many ingenious devices of it.s versatile 
designer. His grave is on the e.siate. Mirador. the girlhood home of 
Lady Astor. is about 20m. W. of the city. The site of Charlottes¬ 
ville was a part of the Castle Hill estate of 'Fhomas Walker 
(1715-94). The town (named after Queen Charlotte) was in- 
cotTfTorated in 1762. In 188K it was chartered as a city, inde¬ 
pendent of the county. It has a commission manager form of 
government In 17717-80 about 4.000 of Burgoyne’s troops, sur¬ 
rendered under the Convention of Saratoga, were quartered here. 
In June 1781, Tarleton raided the town and vicinity, destroying 
the public records and nearly capturing Jefferson. Jefferson owed 
his escape to the warning brought by a young Virginian soldier, 
jack Jouett, who rode 40m. across rough country through the 
night to outstrip Tarleton, after accidentally getting a clue to his 
plans through conversation overheard at a tavern. 


CHARLOTTETOWN, the capital of the province of Prince 
Edward Island, Canada, situated in (Jueen's county, on Hillsbor¬ 
ough river. Pop. (1941) 14.821. It has a good harbour, and the 
river is navigable by large vessels for .several miles. The export 
trade of the island centres here, and the city has regular commun¬ 
ication by steamer with the chief American and Canadian ports 
and with Newfoundland. Besides the Government buildings and 
the court-house, it contains the Prince of Wales college, supported 
by the province, the Roman Catholic college of St. Dunstan’s and 
a normal school; among its manufactures are woollen goods, lum¬ 
ber, canned goods and foundry products; its fisheries are extensive 
and important. The head office and workshops of the Prince Ed¬ 
ward Island railway are situated here. The town wa.s founded in 
1750 by the French under the name of I‘ort la Joie, but under 
British rule changed its name in honour of the queen of George 
III. 

CHARM, an incantation, verses sung with supposed magical 
results, hence anything po.sscssing powers of bringing good luck 
or averting evil, particularly arlide.s worn with that purjxTse, 
such as an amulet. It is thus used of small trinkets attached to 
bracelets or chains. The word is also used, figuratively, of fasci¬ 
nating qualities of feature, voice or character. It is derived through 
the Fr. from the Lat. carmen, a song. 

CHARMES, FRANCIS (1S48-1916), French journalist and 
politician, was born at Aurillac, Uantal, on April 21, 184S. He wa.s 
educated at Aurillac and at the lycees of Clermont-Ferrand and 
Poitiers. Me wa.s editor of the Journal dcs Dehats from 1872 to 
1S80. and from 1889 to 1907, During the interval he served in the 
|)olifiiaI department of the Foreign office. He sat in the chamber 
of deputies from 1881 to 18S5 and from i8Sq to 1898, and in 1900 
became a senator. Charmes is. however, best known for his con¬ 
nection with the Revue des Deux Maudes. In 1893 he began his 
famous political waitings in the Revue, and in 1907 became its 
editor. His literary and political articles were one of the features 
of French literary history during the last years of the 19th cen- 
turv. He died in Paris on Jan. 4, 1916. 

CHARMEUSE. In textiles, the proprietary name for a silk 
dress fabric of light and delicate texture suitable for gowns, party 
wraps, and such like garments for purely dress purposes, and for 
which strength and durability are not essential qualities. This 
fabric has a rich and more lustrous appearance on the face side 
than on the reverse side, which latter is of a more suliducd lustre. 
This difference in lustre results from the particular weave struc¬ 
ture of the fabric, and the difference between the character, counts 
and number of warp and weft threads employed. A typical 
example of charmeu.se consists of a very light texture developed 
!>y the 1 2-entl warp-face satin weave, and produced from a grena¬ 
dine organzine warp, and a two-ply pure schappe silk weft, or else 
crepe de Chine twist for the warp, and schappe silk for the weft. 
Charmeuse is also sometimes developed by employing the warp- 
facc satin weave in combination with a light voile foundation 
texture. This is produced by introducing two picks of fine and 
hard-twisted weft alternately with two picks of schappe silk weft. 
In this structure the fine picks of weft interweave with the warp 
threads in the plain weave order, that is, under and over successive 
warp threads, thereby serving to reinforce the satin weave texture 
which would otherwise be very weak and flimsy. After weaving, 
the fabric is picce-dyed and finished with the characteristic soft 
finish to which it owes its good draping qualities. (H. N.) 

CHARNAY (CLAUDE JOSEPH), DESIRE (1828- 

IQ15), French traveller and archaeologist, was born in Fleurie 
(Rhone), studied at the LyctH‘ Charlemagne, and in 1850 became 
a teacher in New Orleans, Louisiana. He travelled in Mexico 
under a commi.ssion from the French ministry of education, in 
1857-61; in Madagascar in 1863; in South America, particularly 
Chile and Argentina, in 1875; and in Java and Australia in 1878. 
In 1880-83 be again visited the ruined cities of Mexico. Pierre 
Lorillard of New York contributed to defray the expense of this 
expedition, and Charnay named a great ruined city near the 
Guatemalan boundary line Ville Lorillard in his honour. Charnay 
went to Yucatan in 1886. His works include; Le Mexique, sou¬ 
venirs et impressions de voyage (1863), and Les Anciennes Villes 





CHARNEL HOUSE—CHARRIERE 


du Nouveau Monde (1885; Eng. trans. 1887). He elaborated a 
theory of Toltec migrations and considered the prehistoric Mexi¬ 
can to be of Asiatic origin, because of observed similarities to 
Japanese architecture, Chinese decoration, Malaysian language 
and Cambodian dress, etc. 

See Recueil de Voyages, etc., vol. xix. (1903). 

CHARNEL HOUSE, A place for the storage of human 
bones, specifically that rendered necessary by the fact that many 
crowded mediaeval cemeteries were used again and again, so that 
each new burial unearthed the bones of people long dead. Charnel 
houses were sometimes situated in church crypts, and sometimes 
as separate buildings in the church yards; chantry chapels were 
occasionally added. (See Viollet-lq-Duc, Dictiomiaire raisontU 
de Varchitecture, s.v. ossuairc.) 

CHARNOCK, JOB (d. 1693), English founder of Calcutta, 
went out to India in 1655 or 1656, apparently not in the East 
India Company’s service, but soon joined it. He was stationed 
at Cossimbazar, and subsequently at Patna. In 1685 he became 
chief agent at Hugh. Being besieged there by the Mogul viceroy 
of Bengal, he put the company’s goods and servants on board his 
light vessel^ and dropped down the river 27m. to the village of 
Sutanati, a place well chosen for the purpose of defence, which 
occupied the .site of what is now Calcutta. It was only, however, 
at the third attempt that Charnock finally settled down at this 
spot, and the selection of Calcutta as the capital of India was 
entirely due to his stubborn resolution. 

CHARNOCK or CHERNOCK, ROBERT (c. 1663-1696), 

English conspirator, was educated at Magdalen college, Oxford, 
becoming a fellow of his college and a Roman Catholic priest. 
When in 1687 the dispute arose between James II. and the fel¬ 
lows of Magdalen over the election of a president Charnock fa¬ 
voured the first royal nominee, Anthony Farmer, and also the suc¬ 
ceeding one, Samuel Parker, bishop of Oxford. Almost alone 
among the fellows he was not driven out in Nov. 1687, and he 
became dean and then vice-president of the college under the new 
regime, but was expelled in Oct. 1688. Residing at the court of 
the Stuarts in France, or conspiring in England, Charnock and 
Sir George Barclay appear to have been implicated in the attempt 
to kill William III. near Turnham Green, in Feb. 1696. Barclay 
escaped, but Charnock was arrested, was tried and found guilty, 
and was hanged on March 18, i6g6, 

CHARNOCKITE, in petrology a series of igneous rocks 
(originally described by Sir T. H. Holland) from Madras presi¬ 
dency, southern India, and forming a well-defined petrographic 
province of Archaean age. The name is derived from that of the 
founder of Calcutta, Job Charnock, whose tombstone is made of 
a typical member of the series. The series includes a wide range 
of rock types from ultrabasic pyroxenites through intermediate 
types—^norites and quartz-hypersthene-diorites—to acid pyroxene- 
granites. The term charnockite is often specifically reserved for 
the add hypersthene-granite. One of the distinguishing features 
of the series is the recurrence in many members of a strongly 
plcochroic red-to-green hypersthene. The typical members of the 
series, how'ever, show other peculiar mineralogical features, namely 
the development of scitiller structures, from the presence of 
minute plate or rod shaped enclosures disposed parallel to definite 
crystallographic planes or axes. The optical effect of these enclo¬ 
sures is seen in the blue opalescence of the quartz, the milky shim¬ 
mer of the felspar and the bronzelike lustre of the rhombic 
pyroxene. Myrmekitic, microperthitic and antiperthitic structures 
are common in the felspars. In the soda-lime felspars there is a 
striking tendency to absence of the usual twinning lamellae. The 
members of the charnockite series frequently show a banded or 
gneissic structure, now usually interpreted as a flow banding, due 
to movement during the epoch of crystallization. Chemically the 
series is distinctly subalkaline, with a dominance of iron oxides 
over magnesia and lime. 

The various members are of widespread distribution and great 
petrological importance. In southern India they occur in the 
Nilgiri hills, the Shevaroys and the western Ghats, extending 
southward to Cape Comorin and reappearing in Ceylon, They 
occur in the Archaean shield of Western and South Australia and 


in Adelie Land, Antarctica. Similar rocks arc known from the 
Ivory coast of West Africa, thcieastern part of Ellesmere Land; 
form the Cortlandt series near Peekskill. N, V.. and recur at other 
localities in the eastern United Slates and Canada. The most note¬ 
worthy occurrences in the northern hcmi.sphere are found in south¬ 
western and western Norway, at East Kersund and Soggcndal, and 
over a large area in the Bergen and jotunheimen districl.->. 
The majority of the known occurrences of the charnockilc series 
are of Archaean age, but it is probable that the unorihositc-char- 
nockitc series of the Bergen-Jotunheimen districts i.s of lower 
Palaeozoic (Caledonian) age. (C. E. T.) 

CHARNWqOD FOREST, an upland tract in nortli Leices¬ 
tershire (g.v.), England, .southwest of Loughborough. Much t)f it 
is barren, though there are extensive tracts of woodland. More 
than 6,000 ac. are at a height exceeding 600 ft.; the loftiest point, 
Bardon Hill, is 912 ft. 

CHAROLLES, a town of cast-central France, capital of an 
arrondissement in the department of Saone-et-Loire, at the con¬ 
fluence of the Scmence and Arconce, 39 mi. W’.N.W. of Macon. 
Pop. (1936) 2,994. 

Charolle.s was the capital of Charolais which from the carl>' 
14th century gave the title of count to its possessors. The ruins 
of their castle are on a hill near the town. In 1327 the count.ship 
passed by marriage to the house of Armagnac, and in 1390 it 
was sold to Philip of Burgundy. After the death of Charles the 
Bold it was seized by Louis XL of France, but in 1493 it was 
ceded by Charles VIII. to Maximilian of Austria. I'llinialely 
iwssing to the Spanish kings, its po.ssession became disputed, until 
in 1684 it was assigned to Conde, a creditor of the king of Spain. 
It was united to the French crown in 1771. 

There are stone quarries in the vicinity; the town manufactures 
pottery, and is the centre for trade in the famous breed of 
Charolais cattle and has also a timber trade. It has a .sub-i)re- 
fecture and tribunals of primary instance and commerce. 

CHARON, in Greek mythology, the son of Erebus and Nyx 
(Night). It was his duty to ferry over the Styx and Acheron 
those souls of the deceased who had duly received the rites of 
burial, in payment for which .service he received an obol, which 
was placed in the mouth of the corpse. He is probably a produet 
of popular belief, not mentioned in Ilomer or Hesiod. He is rei)re- 
senled as a morose and grisly old man. In Etruscan he is called 
Charun, and appears as a death-demon, armed with a hammer. 
Finally he came (0 be regarded as the image of death and the 
world below. As such he survives in the Charos or Charonlas of 
the modern Greeks. 

See the classical dictionaries, c.spccially Roschcr’s Lexikon, s.v. 

CHARONDAS, a celebrated lawgiver of Catina in .Sicily. His 
date is uncertain. Some make him a pupil of Pytliagoras (r. 5S0- 
504 B.C.); but all that can be said is that he was earlier than 
Anaxilaus of Regium (494-476), who abolished his laws, pre- 
viou.sly in use at Regium. Flis laws, originally written in verse, 
were adopted by the other Chalcidic colonies in .Sicily and Italy. 
According to Aristotle there was nothing special about these laws, 
except that Charondas introduced actions for perjury; but he 
.spcak.s highly of the precision with which they were drawn up 
(Politics, ii. 12). The legal fragments attributed to him by 
btobaeus and Diodorus are of late (neo-Pythagorean) origin. 

See Bentley, On Phalaris, which (according to B, Nicse, s.v, in 
Pauly, Realencyklapddk) contains the best account of Charondas; 
A. Holm, Cesckichte Skiliem, I.; F. D. Gerlach, Zalcukos, Charondas, 
und Pythagoras (1858) ; also art. Greek Law. 

CHARPENTIER, FRANCOIS (1620-1702), French 
archaeologist and man of letters, was born in Paris. In his Excel¬ 
lence de la langue jrangaisc (1683) he anticijialcd Perrault in the 
famous academical dispute concerning the rebtive merit of the 
ancients and modems. He is credited with a share in the produc¬ 
tion of the magnificent series of medals that commemorate the 
principal events of the age of Louis XIV. 

CHARRlfeRE, ISABELLE DE (1740-1805), Swiss author, 
was Dutch by birth, her maiden name being van Tuyll van 
Seeroskerken van Zuylen. She married in 1771 ber brother’s 
tutpr, Saint-Hyacinth de Charri^re, and settled with him at 
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Colombier, near Lausanne. Her Lrltrca wuchatdoises (Amster¬ 
dam, simple and ahtractive picture of French man¬ 

ners. This, with Caiiste, on lettres rentes de Lausanne (2 vols. 
Geneva, 17H5-8S), was analysed and highly praised by Sainte- 
Beuve in his Portraits dr femmes and in vol. iii. of his Portraits 
litteraires. She wrote; a number of other novels, and some political 
trads; but is iierhafts lu.'sl n'membered by her liaison with Ben¬ 
jamin (’unslant tij.v.) between 17H7 and 1796. 

Her letters to Constant were printed in the Revue suisse (April 
1844), her Lettres-Memoires by L H. (iaullieur in the same re¬ 
view in 1H57, and all the available material i.s utilized in a mono- 
js'rai)h on her and her work by I’. Godet, the editor of her Oeuvres 
completes (3 vols. 1907-09), in his Afadamr de Charriere el ses 
amis (2 vols., Geneva, itjof)). 

CHARRON, PIERRE (1541-1603), French philosopher, 
was born in Paris. He entered the C’hurth, and was appointed 
preacher in ordinary to Marguerite, wife of Henry IV. of Navarre. 
At Bordeaux he met Montaigne, W'hose intimate friend he became. 

In 1504 Charron published (at iirst anonymously, afterwards 
under the name of "Benoit Vaillaiit, Advocate of the Holy Faith,” 
and also, in 1594, in his own name) Les Trois Verites, in which 
he .sc(‘ks to prove that there is a God and a true religion, that 
the true religion is the Christian, and that the true Church is the 
Roman Catholic. It i.s chielly an answer to the famous Protes¬ 
tant w'ork entitled Le Traite de /’/cg/we by Du Ples.sis Mornay. 
It was followed in 1600 by Discours chrestiem, a book of very 
elo(|uent sermons. In 1601 (.’harron pulilished at Bordeaux the 
famous De la sai^f'sse, a complete jiopular sy.stem of moral philos¬ 
ophy. Usually it is coujiled with the Essays of Montaigne, to 
which (he author is under very extensive obligations in it. Charron 
suddenly stood forth as the representative of the most complete 
intellectual scepticism. The De la s(iy,esse brought upon its author 
the most violent attacks. It received, however, the warm support 
of Henry 1 \'. and of the president Pierre Jeannin (1540-1622). 

Charron's psychology is sensationalist. With sense all our knowl¬ 
edge commences. The soul, located in the ventriclc.-s of the brain, 
is affected by (he temperament of the individual; (he dry tem- 
Iieramenl brings intelligence; the moist, memory; the hot, imagi¬ 
nation. The immortality of the .soul is the most universal of 
beliefs, hut the most ft'ebly supported by rca.son. As to man’.s 
power of attaining truth, he plainly declares that none of our 
faculties enable us to distinguish truth from error. On a pessi¬ 
mistic view of human nature Charron founded a moral system that 
may be summarized as follows; Man comes into the world to 
endure; let him endure then, and that in silence. Our compassion 
should be like th.it of God, who succours (he suffering without 
sharing in their pain. Avoid vulgar errors; cherish universal sym¬ 
pathy. Let no pa.ssion or attachment become too powerful for 
restraint. Follow the cu.stoms and laws which surround you. 
Morality has no connection with religion. Reason is the ultimate 
criterion. 

('harron holds that all religions grow from small beginnings 
and increase by popular contagion; all teach that God is to 
be ap)i)eased by prayers, presents, vows, but especially, and most 
irrationally, by human suffering. Each is said by its devotees to 
have been given by inspiration. In fact, however, a man is a 
Christian, Jew9 or Mohammedan, before he knows he is a man. 
But while he openly declares religion to be “strange to common 
.sense,” the practical result at which Charron arrives is that one 
is not to sit in judgment on his faith, but to be “.simple and 
obedient,” and to allow him.self to he. led by public authority. 
Another rule is to avoid superstition, which he defines as the be¬ 
lief that God is like a hard judge, and that therefore He must 
be Haltered and importuned, and won over by pain and sacrifice. 
True piety is the knowledge of God and of one’s self, the latter 
knowledge being necessary to the former. It leads to spiritual 
worship; fur external ceremony is merely for our advantage, not 
for llis glory. Charron is thus the founder of modern secularism. 
His political views are neither original nor independent. He pours 
scorn on the common herd, declares the sovereign to be the source 
of law, and asserts that popular freedom is dangerous. 

A suramarj* and defence of the Sagesse appeared in 1606. In 1607 


Michel de la Rochcmaillet prefixed to an edition of the Sagessr a Life. 
His complete works, with this Life, were published in 1935. An excel¬ 
lent abridgment of the Sagesse is given in Tennemann’s Philosophic, 
vol. ix.; an edition with note.s by A. Duval appeared in 1824. 

See H. T. Buckle, Intro, to History of Civilization in England, vol. 
ii. p. IQ (i860); Abbe Lezat, Dc la predication sous Henri IV. (1871); 
Lieb'icher, Charron u. sein Werk, Dc la sagesse (Leipzig, i8yo) ; J. 
Owen, Skeptics of the French Renaissance (1893) ; W. E. H. Lecky, 
Rationalism in Europe (new ed. igio) ; J. B. Sabrie, De Vhumanisme 
au rationalisme, Pierre Charron (1913); J. M. Robertson, 4 Short 
History of Free Thought, vol. i. p. 480 (3rd. ed. 1915). 

CHARRUA, an almost extinct tribe of South American In¬ 
dians, wild and warlike, formerly ranging over Uruguay and part 
of southern Brazil. They were dark and heavily built, fought on 
horses and used the bolas or weighted lasso. 

CHART. A chart is a marine map intended specially for the 
use of the seaman, to assist him to navigate seas and oceans, to 
.sail from port to port and by its means to ascertain the position 
of a ship with reference to the land, the direction in which to steer, 
the distance to .sail and the dangers to avoid. The water area 
on charts is studded with numerous .small figures; these arc the 
.soundings, indicating in fathoms or in feet or in a combination of 
the two (as shown in the title of the chart) at mean low water 
spring tides the depth of water at any ])articular jiosition. Charts 
show the nature of the sea bottom, the irregularity in its charac¬ 
ter and give information of the greatest importance to the mariner. 
No matter how W'ell the land may be surveyed a chart is prac¬ 
tically valueless unless soundings are shown. 

The Briti.sh admiralty charts are compiled, drawn and pub- 
li.shed by the hydrographic department. This department as es¬ 
tablished under Earl Spencer by an Order in Council in 1795 con¬ 
sisted of the hydrographer, one assistant and one draughtsman. 
The first hydrographer was Alexander Dalrymple, a gentleman in 
the East India Company’s service; on his supersession in 1808 
the office of hydrographer was filled by Captain 'rhomas Hurd, 
R.N., and has since been held by officers of the Royal Navy, 
amongst whom may lx; mentioned Admirals Sir Edward I’arry, Sir 
Francis Beaufort and Sir William Wharton. At the jiresent time, 
192S, the department consists of the hydrographer, 15 naval 
assistan(.s, 23 chief cartographers, and cartographers, 57 draughts¬ 
men and 38 clerical .staff, apart from the numerous c‘ngrav(;rs, 
printers, etc., who are employed in (he final stages of preparing 
(he work for jiublication. 

Charts jireparcd by (he hydrographic department and published 
by order of the Lords Commissioners of the Admiralty are com- 
jiiled from the labours of British naval officers employed in the 
surveying service, also from surveys made by the Royal Australian 
Navy, Royal Indian Marine, South African Naval Service and 
contributions from ofikers of the Royal navy and mercantile 
marine. Generally speaking each maritime nation is considered 
to be re.spon.sible for the charting of its own coastal waters and 
those of its dependencies; the majority of these have efficient and 
well-organized hydrographic offices, carry out their own surveys 
and publi.sh charts for the u.se of seamen. There is a free inter¬ 
change of hydrographic information as between nations and foreign 
government charts arc utilized and incorporated in various charts 
and publications produced by the British .Admiralty, acknowl¬ 
edgment of the source of the information being made in the title 
of the chart. Admiralty charts, which are published with the view 
of meeting the wants of the seaman in all parts of the world, may 
be classed under five heads, viz., ocean, general, coastal, harbour 
and physical charts; they are constructed on cither mercator or 
gnomonic projection according to scale and locality. After prepara¬ 
tion at the hydrographic department they are engraved on copper 
plates which thereafter become the original printing medium and 
which are in constant correction due to the absolute necessity 
that the latest information should be available. 

The depth of the sea is obtained by sounding line, wire or by 
sonic methods; rdl soundings are reduced to mean low water spring 
tides. The times and heights of the tides with the direction and 
the velocity of the tidal streams are also ascertained. The original 
surveys drawn by the surveyors afloat are forwarded to the 
Admiralty and form the basis of the published charts. The ocean 
and general charts are compiled and drawn at the hydrographic 
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The world in two hemispheres, from the atlas of 7 charts by MARTINES of MESSINA (1562). SHOWING THE EXTENT OF MARI- 
TIME DISCOVERY AT THAT DATE. THE AUSTRALIAN CONTINENT WAS STILL ’ TERRA INCOGNITA.” 


department; original documents, existing chart.s. latest surveys and 
maps have all to be consulted and their compilation requires 
experience and judgment, for the compiler has to decide what to 
omit, what to insert, and to arrange the neces.sary work in such a 
manner that full information is given to the seaman. A very slight 
error may lead to great disaster and every symbol on the chart 
must be delineated with great care. No pains are spared in the 
effort to lay before the public the labours of the hydrographic 
surveyors and explorers not only of England, but of all the mari¬ 
time world, to reduce their various styles into a comprehensive 
system and to furnish the seaman with a guide of which he may 
take full advantage. Certain abbreviations are used on charts and 
are fully described in a special publication. 

There are still enormous areas which are unsurveyed or not 
surveyed in sufficient detail for modern reejuirements. Charts of 
these localities are usually drawn in hairline so that the experienced 
seaman sees at a glance that caution is necessary. The charts 
issued to the public are correct at the time of publication and are 
kept corrected for newly reported dangers, changes in character 
or position of lights and buoys, recent publications of foreign 
governments, etc., this information being supplied gratis to the 
public in the Admiralty notices to mariners which are published 
weekly. Charts are supplemented by the “sailing directions” cov¬ 
ering the whole of the navigable portion of the globe, tide tables, 
light lists, the Admiralty list of wireless time signals, the nautical 
almanac, distance tables, ocean passages of the world, in which 
is included information regarding winds and currents, etc. 

NAUTICAL SURVEYING 

Naval hydrographic surveying has since the termination of the 
war in 1918 steadily progressed in adopting the latest methods and 
instruments which have become available to the surveyor ashore 


and afloat. It is not often realized that th(^ hydrograi)hi(' surveyor 
has to combine the work of the land surveyor with his own. 

Instruments.—The following are the principal in.strurnenl5 
required for u.se in the field and it .should be noted that various 
scientific inventions of great benefit to the .surveyor, and of which 
full advantage has already been taken, were designed and per¬ 
fected during the World War, 1914-18. 

Theodolites iq.v.) in current u.se (iqacS) are 4 in., 5 in. and 6 in. 
The majority of these are micrometer theodolites reading to 10 
seconds. The u.se of the theodolite for a.sfronomical and tache- 
ometer work is now universal. 

Sextants for observing with stand and artificial horizon are still 
supplied and improvements in this instrument have Iven adopted; 
amalgamated troughs consisting of gold-covered plates on which 
a thin film of mercury is floated have supersc’ded the old artificial 
horizon consisting of a mercury bath; the new pattern is far less 
sensitive to earth tremors. 1 his instrument for work on shore is 
now to a great extent superseded by other more precise and com¬ 
pact instruments. 

Astrolabe d prisme, a very precise instrument, is one of 
these. It is used for finding position and enables altitudes of any 
stars at the altitude of 45'’ or 60° to be observed. The latest form 
of astrolabe enables observations of stars to be easily and ac¬ 
curately made as follows with the 60® instrument—one step of 
7^' on either side of 60®, that is 3 observations of 50” 52^', Oo", 
60® 07i' can be taken of one star. With the 45® instrument— 
four steps of 5' on either side of 45®, that is 11 observations of 
44® 35', 44® 40', 44° 45', 44 ® 50', 44 ® 55', 45 ®, 45 ® 05', 45 ® 10', 45® 
15', 45° 20', 45® 25'—can be taken of one star. The great advan¬ 
tage of this instrument is that with one setting up of the instru¬ 
ment and without a number of necessary readjustments, as in a 
theodolite, both time and latitude can be determined, provided of 
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Portion of a chart of the channel islands, showing the island of alderney and the dangerous rocks known as the 

CASQUETS. THE FIGURES GIVE SOUNDINGS IN FATHOMS 


course that the best and latest method of obtaining error of the 
time used {i.e., wireless time signals) is adopted. 

When it is found necessary to measure bases the hydrographic 
surveyor u.ses the 500 ft. steel measuring taiKt and is provided with 
the Kew standardiiiation eerlilkale. In surveying abroad where no 
local iriangulation exists, the accurate measurement of a base is 
recognized as a most important step, second only to a satisfactory 
base extension. Tacheomelers and tneheometer staves marked 
according to the Admiralty pattern are used for measuring dis¬ 
tances up to over 2.000 ft. where extreme accuracy is not neces¬ 
sary. One-metre base range-finders are useful in measuring 
short bases for plans of harbours, etc., when time or circumstances 
do not fiermit of a more accurate method. 

Sounding Sextants differ from ordinary sextants in being lighter 
and handier; the arc W’hich is of brass is cut to minutes, reading 
to large angles of as much as 140° and fitted with a telescope of 
high power. 

Station Pointer is in constant use for all kinds of plotting: it 
enables the observer's {xisition to be fixed by two angles between 
three objects suitably placed, the centre of the instrument indi¬ 
cating the observer’s position when set and applied to the plotting 
sheet. 

Sun Sigmls for reflecting the rays of the sun to distance stations 
for the purpo-se of obtaining accurate angles and measurements. 
The most convenient form is Gallon’s Sun Signal, which is easy 
■to operate, comiiact and portable. 

In addition pocket aneroid barometers for topographical pur¬ 
poses, prismatic compasses, patent logs, Lucas sounding machines, 
both large and small, James’s submarine sentry, tacheometer 
staves, etc., are also required. For chart room use graduated brass 
Scales, steel straight edges, beam compasses of various lengths, 


rectangular protractors, circular brass protractors, mathematical 
drawing instruments, weights, drawing boards and paper are 
required. 

MARKS AND BEACONS 

Every survey must have fixed objects which are first plotted 
on the sheets, technically known as “points.” Natural marks of 
all kinds are utilized, but these must be supplemented by white¬ 
wash marks, cairns, flags, etc. On low coasts and islets flag staffs 
upwards of xoo ft. high made of several spars lashed together 
must sometimes be erected in order to get the necessary range 
of vision. A fixed beacon can be erected in shallow water by 
constructing a tripod of spars about 45 ft. long. The heads of 
two of them are lashed together and the heels kept open at a fixed 
distance by a plank nailed at about 5 ft. above the heels of the 
spars. These are taken out by three boats and the third tripod leg 
lashed in position on the boats, the heel in the opposite direction 
to the other two. The first two legs, weighted, are let go together; 
using the third leg as a prop, the tripod is hauled into position and 
secured by guys and by additional weights. A vertical pole with 
bamboo and flag, the heel being weighted, is lashed to the fork. 

Floating Beacons. —These as a rule are specially constructed 
to carry a flag 12 to 16 ft. square on a bamboo from 30 to 35 ft. 
long. The beacon is secured to an anchor by means of chain or 
wire moorings and is visible under good conditions for a distance 
of about 10 miles. A beacon has been moored by sounding wire in 
depths of 3,000 fathoms with a weight of 100 Ib. 

Fixing —In nautical surveying a thorough knowledge of the 
principles involved in a station-pointer fix is essential. The method 
of fixing by two angles between three fixed points is generally 
known as the “two-circle method,” but there are really three 
circles involved. The “station-pointer” is the instrument used fox 
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plotting fixes. Its construction depends upon the fact that angles 
subtended by the chord of a segment of a circle measured from 
any point in its circumference are equal. The lines joining three 
fixed points form the chords of segments of three circles, each of 
which passes through the observer’s position and two of the fixed 
points. The more rectangular the angle at which the circles inter¬ 
sect each other, and the more sensitive they are, the better will be 
the fix; one condition is useless 
without the other. A circle is 
“sensitive” when the angle be¬ 
tween the two objects responds 
readily to any small movement 
of the observer towards or away 
from the centre of the circle 
passing through the observer’s 
position and the objects. This is 
most markedly the case when 
one object is very close to the 
observer and the other very dis¬ 
tant, but not so when both ob¬ 
jects are distant. In the accom¬ 
panying diagrams A, B, C are the 
objects, and X the observer. Fig. i shows the circle passing 
through C, B and X, cutting the circle ABX at a good angle, and 
therefore fixing X indep>endently of the circle CAX, which is 
le.ss sensitive, but being nearly tangential they give no cut with 
each other. The third cuts both at right angles; it is, however, 
far less sensitive, and for that reason if the right and left hand 
objects are both distant the fix must be bad. In such a case as 
this, because the angles CBX, BXA are both so sensitive, and 
the accuracy of the fix depends on the precision with which the 
angle CXA is measured, that 
angle should be observed direct, 
together with one of the other 
angles composing it. Fig. 3 rep¬ 
resents a case where the points 
are badly disposed, approaching 
the condition known as “on the 
circle,” passing through the three 
points. All three circles cut one 
another at such a fine angle as to 
give a very poor fix. The centre of the station-pointer could be 
moved considerably without materially affecting the coincidence 
of the legs with the three points. To avoid a bad fix the following 
rules are safe. 

Choose objects di.sposed as follow.s: (a) One outside object dis¬ 
tant and the other two near, the angle between the (wo near ob¬ 
jects being not less than 30° or more than 140®. The amount of 
the angle between the middle and distant object is immaterial, 
(b) The three objects nearly in a straight line, the angle between 
any two being not less than 30°. (c) The observer’s position being 
inside the triangle formed by the objects. 

A fix on the line of two points in transit, 
with an angle to a third point, becomes 
more sensitive as the distance between the 
transit points increases relatively to the 
distance between the front transit point 
and the observer; the more nearly the 
angle to the third point approaches a right 
angle, and the nearer it is situated to the 
observer, the better the fix. If the third 
point is at a long distance, small errors 
either of observation or plotting will affect the result considerably. 

Tracing-paper answers exactly the same purpose as the station- 
pointer. The angles are laid off from a centre representing the 
position, and the lines brought to pass through the point.s as before. 
This has often to be used, as when points are close together on a 
small scale the central part of the station-pointer will often bide 
them and prevent the use of the instrument. The use of tracing- 
paper permits any number of angles to different points to be laid 
down on it, which under certain conditions of fixing is sometimes 
w advantage. 
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Bases. —Marine surveys are founded upon triangulation and 
measured bases of some description, yet when plotted irregularly 
the system of triangles is not always apparent. The Uiangulation 
ranges from the rough triangle of a running survey to the carefully 
formed triangles of detailed surveys. The measured base for an 
extended survey is provisional only, the scale resting ultimately 
mainly upon the astronomical position observed as its extremes. 
In the case of a plan the base is absolute. The main triangulation 
establishes a series of points known as main stations, from which 
and to which angles are taken to fix other stations. A sufficiency 
of secondary stations enables the detail of the chart to be'filled in 
between them. The points embracing the area to be worked on, 
having been plotted, are transferred to field boards, upon which 
the detail of the work in the field is plotted; when complete the 
work is traced and re-transferred to the plotting sheet, which is 
then inked in as the finished chart, and is graduated on the gno* 
monic projection on the astronomical positions of two points 
situated near opposite corners of the chart. 

The kind of base ordinarily used is one measured by a steel 
tape of 100 or 500 ft. length on flat ground of convenient length, 
between two points visible frcMn one another and so situated that 
a triangulation can be extended from them to embrace other points 
in the survey. The error of the steel tape is noted before leaving 
the ship, and again on returning, by comparing its length with a 
standard. The correction so found, also corrections for tempera¬ 
ture, sag, etc., are applied to obtain the final re.sult. A masthead 
angle base is at times useful for small plans, etc., when circum¬ 
stances do not permit of a base being measured on shore. The 
height of the masthead to the water line being known the simple 
calculation necessary to obtain the distance is easily computed. 

Astronomical Base.—The difference of latitude between two 
stations vi.siblc from each other and nearly in the same meridian, 
combined with their true bearings, gives an excellent base for an 
extended triangulation; the only drawback to il is the effect of 
local attraction of mas.ses of land in the. vicinity on the ficndulum, 
or, in other words, on the mercury in the artificial horizon. The 
base stations should be as far apart as possible, in order to mini¬ 
mize the effect of any error in the astronomical observations. The 
observation spots would not necessarily be actually at the base 
stations, which would probably be situated on summits at some 
little distance in order to command distant views. In such cases 
each ob.servation .six)t would be connected with its corresponding 
base station by a subsidiary triangulation, a .short base being meas¬ 
ured for the purpose. If possible, the observation spots should be 
east or west of the mountain .station from w'hich the true bearings 
arc observed. 

If the base stations A and B arc so situated that by rea.son of 
distance or of high land intervening they are invisible from one 
another, but both visible from some main station C between them, 
when the main triangulation is completed, the ratio of the sides 
AC, BC can be determined. From this ratio and the observed 
angle ACB, the angles ABC, BAC can be found. The true bearing 
of the lines AC or BC being known, the true bearing of the base 
stations A and B can be deduced. 

Extension of Base. —A base of any description is s(-ldom long 
enough to plot from directly, and in order to diminish errors of 
plotting it is necessary to begin on the longest side ])0.s.sible so as 
to work inwards. A short base measured on flat ground will give 
a better result than a longer one measured over inequalities, pro¬ 
vided that the triangulation is carefully extended by means of 
judiciously selected triangles, great care being taken to plumb the 
centre of each station. To facilitate the extension of the ba.se in 
as few triangles as possible, the base should be placed so that there 
are two stations, one on each side of it, subtending angles at them 
of from 30® to 40®, the distances between which, on being cal¬ 
culated in the triangles of the quadrilateral so formed, will consti¬ 
tute the first extension of the base. Similarly, two other stations 
placed one on each side of the last two will form another quad¬ 
rilateral, giving a yet longer side, and so on. 

Main Triangulation.-— The angles to be used in the main 
triangulation scheme must be very carefully observed and the 
theodolite placed exactly over the centre of the station. Main 
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angles arc usually repeated several times by resetting the vernier 
at intervals equidistant along the arc, in order to eliminate instru¬ 
mental errors as well as errors of observation. The selection of an 
object suitable for a zero is important. It should, if possible, be 
another main station at some distance, but not so far or so high 
as to be easily obscured, well defined, and likely to be permanent. 
Angles to secondary stations should be repeated. Rough sketches 
from all stations with angles arc of great assistance in identifying 
objects from different points of view. 

False Station. —When the theodolite cannot for any reason 
be placed over the centre of a station, if the distance be measured 
anci the theodolite reading of it be noted, the observed angles may 
be reduced to what they would be at the centre of the station. 
False stations have frequently to be made in practice; a simple 
rule to meet all cases is of great assistance to avoid the possibility 
of error in applying the correction with its proper sign It may 
very easily be found as follows. 

Rule. —Put down the theodolite reading which it is required to 
correct (increased if necessary by j, and from it subtract the | 
theodolite reading of the centre of the station. Call thi.s remainder i 
0 . With Oas a “course” and the number of feet from the theodolite | 
to the station as a “distance,” en¬ 
ter the traverse table and take 
out the greater increment if 0 lies 
between 45” and 135”, or be¬ 
tween 225” and 315’, and the 
lesser increment for other angles. 

The accompanying diagram (tig. 

4) will assist the memory. Ref(T 
this increment to the “tal)le of 
subtended angles by various 
lengths at different distances” 

(using the distance of the object 
obser\ed) and find the corre¬ 
sponding correction in arc, which 
mark -|- or — according as 0 is 
under or over iHo”. Apply this correction to the observed theodo¬ 
lite angle. A “table of subtended angles” is unnecessary if the 
formula 

^ , , Number of feet subtendedX34 

Angle .econds -- .-.—7-,'.-:-77- - 

Distance of object in sea miles 

be used instead. 

The diliereiue of the reciprocal true bearings between two 
stations is called the “convergeiicy.” The formula for calculating 
it is; Conv. in minutes — (list, in sea milesXsin. Merc, bearingX 
tan. mid. lat. Whenever true bearings are used in triangulation, 
the effect of convergency must be considered and applied. In 
north latitudes the southerly bearing is the greater of the two, and 
in south latitudes the northerly bearing. The Mercatorial bearing 
between two stations is the mean of their reciprocal true bearings. 

Triangulated Coast Survey.—After a preliminary run over 
the ground to note suitable positions for stations on prominent 
headlands, islands and summits not too far back from the coast, 
and, if no former survey e.xists, to make at the same time a rough 
plot of them by compass and jiatent log, a scheme must be formed 
for the main triangulation with the object of enclosing the whole 
survey in as few triangles as possible, regard being paid to the 
limit of vision of each station due to its height, to the existing 
meteorological conditions, to the limitations imposed by higher 
land intervening, and to its accessibility. The triangles decided 
lyion .should be well-conditioned, taking care not to introduce an 
angle of less than 30^’ to 35", which is only permissible when the 
twH) longer sides of such a triangle are of nearly equal length, and 
when the determination of this length does not depend on the 
short side. In open country the selection of stations is a com- 
.paratively easy matter, but in country densely wooded the lime 
occupied by a triangulation is largely governed by the judicious 
selection of stations quickly reached, sufficiently elevated to 
command distant views, and situated on summits capable of being 
readily cleared of trees in the required directions, an all-round 
view being, of course, desirable though not always attainable. The 



piositions of secondary stations wdll also generally be decided upon 
during the preliminary reconnaissance. The object of these sta¬ 
tions is to break up the large primary triangles into triangles of 
smaller size, dividing up the distances between the primary sta¬ 
tions into suitable lengths; they are selected with a view to greater 
accessibility than the latter, and should therefore usually be near 
the coast and at no great elevation. Upon angles from these will 
depend the position of the coastline marks, to be erected and 
fixed as the detailed survey of each section of the coast is taken 
in hand. The nature of the base to be used, and its position in 
order to fulfil the conditions .specified under the head of Bases 
must be considered, the base when extended forming a side of one 
of the main triangles. It is immaterial at what part of the survey 
the base is situated, but if it is near one end, a satisfactory check 
on the accuracy of the triangulation is obtained by comparing the 
length of a side at the other extreme of the survey, derived by 
calculation through the whole system of triangles with its length 
deduced from a check base measured in its vicinity. It is generally 
a saving of time to measure the base at some anchorage or harbour 
that requires a large scale plan. The triangulation involved in ex¬ 
tending the base to connect it with the main triangulation scheme 
can thus be utilized for both purposes, and while it is being cal¬ 
culated and plotted the survey of the plan can be proceeded with. 
The bearings are observed at both ends of the survey and at other 
.selected stations and the results subsequently compared. Astro¬ 
nomical observations for latitude and longitude are obtained at 
ob.scrvation spots near the extremes of the survey and are con¬ 
nected with the primary triangulation; they are usually disposed 
at intervals of from 100 to 150 m., and thus errors due to a tri¬ 
angulation carried out with theodolites of moderate diameter do 
not accumulate to any serious extent. 

Calculating the Triangulation.—The triangles as observed 
being tabulated the angles of each triangle are corrected to bring 
their sum (0 exactly i8o“. We must e.xpect to find errors in the 
triangles, but under favourable conditions they wdll only amount 
to a few seconds. In distributing the errors we must consider the 
conditions under which the angles were observed; failing any 
particular reason to assign a larger error to one angle than to an¬ 
other, the error must be divided equally. The various quadri¬ 
laterals and polygons arc then adjusted to make the whole trian¬ 
gulation as rigid as po.s.siblc and bring the whole network into 
agreement. The length of base being determined, the sides of all 
the triangles involved are calculated by the ordinary rules of 
trigonometry. Starling from the true bearing observed at one 
end of the survey, the bearing of the side of each triangle that 
forms the immediate line of junction from one to the other is 
found by applying the angles necessary for the purpose in the 
respective triangles, not forgetting to apply the convergency be¬ 
tween each pair of stations when reversing the bearings. The bear¬ 
ing of the final side is then compared with the bearing obtained by 
direct observation at that end of the survey. The difference is 
principally due to accumulated errors in the triangulation; half of 
the difference is then applied to the bearing of each .side. Convert 
these true bearings into Mercatorial bearings by applying half the 
convergency between each pair of stations. With the lengths of 
the connecting sides found from the measured base and their 
Mercatorial bearing, the Mercatorial bearing of one observation 
spot from the other is found by middle latitude sailing. Taking 
the observed astronomical positions of the observation spots and 
first reducing their true difference longitude to departure, as 
measured on a spheriod from the formula 


Dcp. = T.D. long. 


No. ft. in T m. of long. 
No. ft. in I m. of lat. 


then with the cl. lat. and dep. the Mercatorial true bearing and 
distance between the observation spots is calculated by middle 
latitude sailing, and compared with that by triangulation and 
measured base. To adjust any discrepancy, it is necessary to con¬ 
sider the probable error of the observation for latitude and merid¬ 
ian distance; within those limits the astronomical positions may 
safely be altered in order to harmonize the results; it is more im¬ 
portant to bring the bearings into close agreement than the 
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distance. From the amended astronomical position the Mercalorial 
true bearings and distance between them are re-calculated. The 
difterence between this Mercatorial bearing and that found from 
the triangulation and measured ba.se must be applied to the bearing 
of each side to get the fiftal corrected bearings, and to the loga¬ 
rithm of each side of the triangulation as originally calculated must 
be added or subtracted the difference between the logarithms of 
the distance of the amended positions of the observation spots 
and the same distance by triangulation. 

Calculating Intermediate Astronomical Positions. —The 
latitude and longitude of any intermediate main station may now 
be calculated from the finally corrected Mercatorial true bearings 
and lengths of sides. The difference longitude so found is what 
it would be if measured on a true sphere, whereas we require it 
as measured on a spheroid, which is slightly le.ss. The correction 


= d. long. ■ must therefore be subtracted; or the 

150 

true difference longitude may be found direct from the formula 


No. ft. in I m. of lat. 
llcp- jjj ^ yf long." 


From the foregoing it is seen that 


in a triangulation for hydrographical purposes both the bearings 
of the sides and their lengths ultimately dei)end almost entirely 
upon the astronomical observations at the extremes of the survey; 
the observed true bearings and measured base are consequently 
more in the nature of checks than anything else. It is obvious, 
therefore, that the nearer together the observation spots, the 
greater effect will a given error in the astronomical positions 
have upon the length and direction of the sides of the triangula¬ 
tion, and in such cases the bearings as actually observed must not 
be altered to any large extent when a trifling change in the astro¬ 
nomical positions might perhaps effect the required harmony. 
I-'or the reasons given under Astrofunnical Base, high land near 
observation spots may cause very fal.se results, which may often 
account for discrepancies when .situated on opposite .sides of a 
mountainous country. 

Plotting. —Great care is requisite in projecting on i)aper the 
points of a survey. The paper should be allowed to stretch and 
.shrink as it pleases until it comes to a stand, being exposed to the 
air for four or five hours daily, and finally well flattened out by 
being placed on a table with drawing boards placed over it heavily 
weighted. If the (riangulation and co-ordinates have been calcu¬ 
lated beforehand throughout, it is more advantageous to plot by 
co-ordinates or distances rather than by chords. The main sta¬ 
tions are thus got down in less time and with less trouble, but these 
arc only a small proportion of the points to be plotted, and if 
chords or distances are used long lines mu.st be ruled between the 
stations as zeros for plotting other points by chords. In ruling 
these lines care must be taken to draw them exactly through the 
centre of the pricks denoting the stations, but, however, carefully 
drawn, there is liability to slight error in any line projected to a 
point lying beyond the distance of the stations between which the 
zero line is drawn. In plotting by distance.s, therefore, all points 
that will subsequently have to be plotted by chords should lie 
well within the area covered by the main triangulation. Three 
distances must be measured to obtain an intersection of the arcs 
cutting each other at a sufficiently broad angle; the plotting of the 
main stations once begun mu.st be completed before di.storlion of 
the paper can occur from change in the humidity of the atmos¬ 
phere. Plotting, whether by distance or by chords, must be begun 
on as long a side as possible, so as to plot inwards, or with de¬ 
creasing distances. In plotting by chords it is important to 
remember in the selection of lines of reference (or zero lines), 
that that should be preferred which makes the smallest angle with 
the line to be projected from it, and of the angular points those 
nearest to the object to be projected from them. 

Irregular Methods of Plotting. —In surveys for the ordinary 
purposes of navigation, it may happen that a regular system of 
triangulation cannot be carried out; the judicious use of the ship 
in such cases is often essential, and with proper care excellent 
results may be obtained. A few examples will best illustrate some 
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of the methods u.sed. but circumstances vary in every survey. 
Fixing a po.sition by means of the “back-angle " is one of the most 
ordinary expedients. Angles having been observed at A. to the 
station B, and certain other fixed points of the survey, C and I) 
for instance; if A is shot up from B. at which station angles to the 
s.ame fixed points have been observed, then it is not necessary to 
visit those points to fix A. For instance, in the triangle AlU', two 
of the angles have been observed, and therefore the third angle ;it 
C is known (the three angles of a triangle being equal to iSo"), 
and it is called the “calculated or back-angle from G." A neiessary 
condition is that the receiving angle at A. between any two lines 
(direct or calculated), must give a good cut; also the points from 
which the “back-angles" are calculateil should not be situated 
at too great di.stances from A. relatively to the distance between 
A and B. A station may be plotted by laying down the line to it 
from one station, and then placing on tracing-paper a number of 
the angles taken at it, including the angle to the station from which 
it has been observed. If the points to which angles are taken are 
well situated, a good position is then obtained. Sometimes the 
main stations must be carried on W'ith a point plotted by only two 
angles. An effort must be made to check this sul)se(im‘nily by 
getting an “angle back" from stations dependent upon it to some 
old well-fixed j)oint; failing this, two stations being plotted with 
two angles, pricking one anil laying dow-n the line to the other will 
afford a check. A well-defined mountain jHMk, far inland and 
never visited, when once it is well fixed is often invaluable in 
carrying on an irregular triangulation, as it may remain visible 
when all other original points of the survey have disappcanal, and 
“back-angles" from it may be continually obtained, or it may be 
used for plotting on true hearing lines of it. In i)lotling the true 
bearing of such a peak, the convergcncy must be found and ai)plied 
to gel the reversed bearing, which is then laid down from a 
meridian drawn through it: of the reversed l)earing of any other 
line already drawn through the peak being known, it may simply 
he laid down with that as a zero. 
A rough position of the spot 
from which the true bearing was 
taken must be assumed in order 
to calculate the convergcncy. I'ig. 
5 will illustrate the foregoing re¬ 
marks. A and B are astronomical 
observation spots at the extremes 
of a survey, from both of which 
the high inaccessible peak C i.s 
visible. D, E, F are intermi'diate 
stations; A and I), D and E, E 
and F, F'and H being respec¬ 
tively visible from eaih other, G 
is visil)le from A and 1 ), and C 
is vi.sible from all stations. The 
latitudes of A and B and meridian distance between them being 
determined, and the true bearing of C being observed from both 
observation spots, angles are observed at all the .stations. Calculat¬ 
ing the spheroidal correction from the formula, correi tion---d. 



long. - 


cos^raid. lat. 
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and adding it to the true (or chronometric) 


cl. long, between A and B to obtain the .spherical d. long.; with this 
.spherical d. long, and the d. lat., the Mercatorial true bear¬ 
ing and distance is found by middle latitude sailing (which 
is an equally correct but shorter method than by spherical 
trigonometry, and may be safely used when dealing with the 
distances usual between observation spots in nautical surveys). 
The convergcncy is also calculated, and the true bearing of A 
from B and B from A are thus determined. In the plane triangle 
ABC the angle A is the difference between the calculated bearing 
of B and the observed bearing of C from A. The distance .AB 
having been calculated, the side AC is found. Laying down AC 
on the paper on the required s^ale, D is plotted on its direct shot 
from A, and on the angle back from C, calculated in the triangle 
ACD. G is plotted on the direct shots from A and D. and on the 
angle back from C, calculated either in the triangle ACG or GCD. 
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I'he iKTfect intersection of the three lines at G assures these four 
points being correct. E. F and Ti are plotted in a similar manner. 
The fwints depend on calculated angles, and except for the first 
four points we have no check, cither on the accuracy of the angles 
observed in the field or on the plotting. Another well-defined ob¬ 
ject in such a position, for instance as Z, visible from three or 
more stations, would afford the nc( e.s.sary check, if lines laid off to 
it from as many stations as i>ossiblc gave a good intersection. If 
no such point, howevar, exists a certain degree of check on the 
angles observed is derived by applying the sum of all the calculated 
angles at C to the true bearing of A from C (found by reversing 
observed bearing of C from A with convcrgcncy applied), which 
will give the bearing of 11 from C. Reverse this bearing with con- 
vergency applied, and compare it with the observed bearing of C 
from II If the discrepancy is but small, it will be a strong pre- 
.sumption in favour of the substantial accuracy of the work. If 
the calculated true bearing of ii from A be now laid down, it i.s 
very unlikely that the line will jjass through H, but this is due 
to the discrepam y which must always be expected between astro¬ 
nomical {)Ositions and triangulation. If some of the stations be¬ 
tween A and B require to be placed somewhat closely to one an¬ 
other, it may be desirable to obtain fre.sh true bearings of C instead 
of carrying on the original bearing by means of the calculated 
angle. In all ca.ses of irregular i)Iotting the .ship is very useful, 
espeiially if she is moored taut without the swivel, and angles are 
observed from the bow. Floating beacons also assist an irregular 
triangulation. 

Sketch Surveys.—Surveys of various degrees of accuracy are 
included among sketch surveys. The roughest description is the 
running survey, when the work is done hy the ship steaming along 
the coast, fixing points, and .sketching in the coast-line by bearings 
and angles, relying for her position upon her courses and distances 
as registered hy patent log, nece.ssarily regardless of the elfcct of 
wind and current and errors of steering. At the other extreme 
comes the modified running survey, which in point of practical 
accuracy falls little .short of that attained by irregular triangula- 
tion. Some of these modifications will be brielly noticed. A 
running survey of a coast-line between two harbours, that have 
been surveyeil independently and astronomically fixed, may often 
be carried out by fixing the ship on the pioints already laid down 
on the harbour surveys and shooting up prominent intermediate 
natural objects, assisted by theodolite angles. Theodolite lines to 
the ship and (loating beacons suitably placed, materially increase 
the value of any such work. A .sketch survey of a coa.st uiion which 
it is impossible to land may be carriial out by dropping beacons 
at intervals of about 8 m., well out from the lancl and placed 
abreast prominent natural objects called the “brea.stmarks,” which 
must be cajiahle of recognition from the beacons anchored off the 
next “breastmark” on either siile. The distance between the bea- 
con.s is found by running a patent log both ways, noting the time 
occupied by each run; if the current has remained constant, a 
tolerably good result can be obtained. At the first beacon, angles 
are ob.served between (he second beacon and the two “breast- 
marks,” and “intermediate” mark, and any other natural object 
which will serve as “points.” At the second beacon, angles are 
observed between the first beacon and the .same objects as before, 
riot ting on the line of the two beacons as a base, all the points 
observed can be pricked in on two shots. At a position about mid¬ 
way between the beacons, simultaneous angles arc observed to all 
the points and laid off on tracing-paper, which will afford the 
neccs.sary check, and the foundation is thus laid for filling in the 
detail of coast-line, topography, and soundings off this particular 
stretch of coast. Each section of coast is complete in itself on its 
own bu.sc; the weak point lies in the junction of the different sec¬ 
tions, as the patent log bases will not agree precisely, and the 
scales of adjacent .sections are liable to be .slightly different. This 
is obviated, as far as pos.sible, by fixing on (he points of one section 
and shooting up those of another, which will check any great 
irregularity of scale creeping in. The bearing ig preserved by 
getting occasional true bearing lines at the beacons of the most 
distant point visible. In all cases of using angles from the ship 
under weigh, several assistants are necessary, so that the principal | 


angles may be taken simultaneously, the remainder being con¬ 
nected immediately afterwards with zeros involving the smallest 
possible error due to the ship not being absolutely stationary, 
these zeros being included amongst the primary angles. When 
close to a beacon, if its bearing is noted and the distance in feet 
obtained from its elevation, the angles arc readily reduced to the 
beacon itself. Astronomical positions by twilight stars keep a 
check upon the work. 

Sketch Surveys by Compass Bearings and Vertical 

Angles.—In the case of an island culminating in a high, well- 
defined summit visible from all directions, a useful and accurate 
method is to steam round it at a sufficient distance to obtain a true 
horizon, stopping to make as many stations as may be desirable, 
and fixing by compass bearing of the summit and its vertical 
angle. The height is roughly obtained by shooting in the summit, 
from two positions on a patent log whilst approaching it. With 
this approximate height and Lccky's vertical danger angle tables, 
each station may be plotted on its bearing of the summit. From 
these stations the island is shot in by angles between its tangents 
and the summit, and angles to any other natural features, plotting 
the work as we go on any convenient scale which must be con¬ 
sidered only as provisional. On completing the circuit of the i.sland. 
the true scale is found by measuring the total distance in inches 
on the plotting sheet from the first to the last station, and dividing 
it by the distance in miles between them as shown by patent log. 
The final height of the summit bears to the rough height used in 
plotting the direct proportion of the provisional scale to the true 
scale. This method may be utilized for the sketch survey of a 
coast where there are well-defined peaks of sufficient height at 
convenient intervals, and would be superior to an ordinary running 
survey. From positions of the ship fixed by bearings and eleva¬ 
tion of one peak, another farther along the coast is shot in and 
its height determined; this second peak is then u.sed in its turn 
to fix a third, and so on. Lccky’s tables will .show what effect an 
error of say i' in altitude will produce for any given height and 
distance, and the limits of distance must depend upon this 
consideration. 

Surveys of Banks out of Sight of Land. —On striking shoal 
soundings unexpectedly, the ship may either be anchored at once 
and the shoal sounded by boats starring round her, using compass 
and masthead angle; or if the shoal is of large extent and may be 
prudently cros.sed in the ship, it is a good plan to get two beacons 
laid down on a bearing from one another and patent log distance 
of 4 or 5 m. With another beacon (or mark-boat, carrying a large 
black flag on a bamboo 30 ft. high) fixed on this base, forming an 
equilateral triangle, and the ship anchored as a fourth point, sound¬ 
ings may be carried out by the boats fixing by station-pointer. 
The ship’s position is determined by observations of twilight 
stars. 

Coastlining.—In a detailed survey the coast is sketched in by 
walking along it, fixing and plotting at intervals. Fixed marks 
along the shore afford a check on the minor coast-line fixes. When 
impracticable to fix in the ordinary way subtense methods are 
used. Greater accuracy is obtained if the work is plotted on the 
field board at once; this is not always possible but the angles 
being registered and sketches made of the intervening coast the 
work may be plotted afterwards. It is with the high water line 
hat the coast-liner is chiefly concerned, delineating its character 
according to the accepted symbols. The sounder is responsible 
for the position of the dry line at low water. Heights of cliffs, 
rocks, islets, etc., must be inserted either from measurement or 
Tom the formula, 

„ . , . , Angle of elevation in seconds X distance in miles 

Height m feet »= —---» 

34 

and details of topography near the coast, including roads, houses 
and enclosures must be shown. Rocks above water or on which 
the sea breaks should be fixed. Coast-line may be sketched from 
a boat off shore by fixing and shooting up natural objects from 
selected positions. 

Sotmdings.— The most important feature of a chart is the 
sounding, and the more complete this is the better is the survey. 
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Small scale surveys are apt to be misleading; such a survey may 
appear closely sounded but in reality it sometimes fails to dis¬ 
close indications of shoal water. Sounding may be commenced 
as soon as sufficient points are plotted; but off an intricate coast 
it is better to get the coast-line in first. Lines of soundings are 
run by the boats perpendicular to the coast, at a distance apart 
governed by the scale; five lines to the inch is about as close as 
can be run without overcrowding. The distance apart will vary 
with the depth of water and the nature of the coast; for instance 
a rocky coast with shallow water off it will need closer examination 
than a steep coast. The prolongation of a point under water will 
require special care to ensure the fathom lines being correct. 
When soundings begin to decrea.se to seaward intermediate lines 
or lines crossing those previously run should be obtained. If pos¬ 
sible lines of soundings should be run on transits; these may 
generally be picked up by fixing when on the required line, noting 
the angle on the protractor between the line and some fixed mark 
on the field board, then placing the angle on the sextant and 
noting what objects intersect at that angle. On large scale sur¬ 
veys it may be necessary to place transit marks in the required 
positions. The boat is fixed by two angles, with an occasional 
third angle as a check; the distance between the fixes is dependent 
upon the scale of the chart and the rapidity with which the depth 
alters; the 3, 6 and 10 fathom lines should always be fixed, allow¬ 
ing roughly for the tidal reduction. The nature of the bottom 
must be taken every few casts and recorded. It is best to plot 
each fix on the sounding board at once, joining the fixes by straight 
lines and numbering them for identification. The tidal reduction 
being obtained, the reduced soundings corrected for any lead line 
error are written in the field-book in red underneath each sounding 
as originally noted; they are then placed in their proper position 
on the board between the fixes. Suspicious ground should be 
closely examined; a small buoy anchored on the shoal is useful 
to guide the boat while trying for the least depth. Sweeping for 
a reported pinnacle rock should be resorted to when sounding 
fails to discover it. Local information from fishermen and others 
is often of value. Up to depths of about 15 fathoms the hand 
Icad-line is used from the boats, but beyond that depth the Luca.s 
machine for wire effects a great saving of time and labour. The 
deeper soundings of a survey are usually obtained from the ship, 
but steamboats with wire sounding machines often assi-st very 
materially. By the aid of a steam winch, a 100-lb. lead is hove 
forward to the end of the lower boom rigged out, from which it is 
dropped by reversing the winch, soundings of 50 fathoms may be 
picked up from the sounding platform aft, whilst going at a speed 
of 5 to 6 knots. In deeper water it is quicker to stop the ship and 
sound from aft with the wire sounding machine. In running 
lines of soundings on and off .shore, it is essential to be able to 
fix as far from the land as possible. Angles will be taken from 
aloft for this purpose, and floating beacons dropped in selected 
positions will be of assistance. A single fixed point on the land used 
in conjunction with two beacons suitably placed will give an 
admirable fix. 

Echo Sounding.—This method of obtaining the depth is likely 
to prove of increasing value as time goes on and its efficiency be¬ 
comes known. The principle is that an electric impulse is trans¬ 
mitted from the bottom of a ship, strikes the bed of the ocean and 
is reflected as an echo which is received by a hydrophone. The 
sound waves are sent out at fixed intervals and the echo is heard 
in telephone receivers connected with the hydrophone. The 
velocity of sound in water being known the depth can be calcu¬ 
lated provided the time interval is accurately measured. A hand 
wheel, working a depth scale and connected with the telephonic 
gear is manipulated until echoes are heard in the receiver; the 
depth can then be read off the circular .scale. 

* The Admiralty echo sounding apparatus shallow water type is 
designed to register depths of from 3 to 120 fathoms; for greater 
depths a modified form of echo gear is utilized. The saving of 
time is particularly noticeable where great depths are being 
obtained, the echo gear giving a result in a few seconds, whereas 
with a wire sounding machine the operation is a lengthy proceed¬ 
ing often occupying more than an hour. The disadvantage of echo 


sounding is that it is impossible to determine Ihr nature of the 
bottom by this means and where a survey is in progress this must 
be obtained with the lead. 

Vlgia8.i->A certain percentage of vi^nns which are reported 
and placed on the charts eventually turn out to have no existence, 
but before it is possible to expunge them the area has to be 
examined. Submarine banks rising from great depths ncces.sarily 
stand on bases many square miles in area. Of recent years our 
knowledge of the angle of slope that may be expected to occur 
at different depths has been much extended. From dciflhs up¬ 
wards of 2.000 fathoms the slope is so gradual that a bank could 
hardly approach the surface in less than 7 m. from such a sound¬ 
ing; therefore anywhere within an area of at least 150 sq.m, all 
round a bank rising from these depths, a sounding mu.'^t show 
some decided indications of a rise in the bottom. Under such cir¬ 
cumstances, soundings at intervals of 7 m.. and run in parallel 
lines 7 m. apart, enclosing areas of only 50 sq.m, between any four 
adjacent soundings, should clear up the ground and lead to the 
di.scovery of any shoal. As the depth decreases the angle of 
slope rapidly increases, and a shoal might occur within three- 
quarters of a mile or even half a mile of such a sounding as 500 
fathoms. An appreciation of these facts will indicate the distance 
apart at which it is proper to obtain soundings. Contour lines 
will show in which direction to prosecute the search. When once 
a decided indication is found, it is not difficult to follow it up by 
paying attention to the contour lines as developed by .successive 
soundings. Discoloured water, ripplings, fish jumping or birds 
hovering about may assist in locating a shoal, but the submarine 
sentry towed at a depth of 40 fathoms is here most valuable, and 
may save hours of hunting. Reports being more liable to errors 
of longitude than of latitude, a greater margin is necessary in 
that direction. Long parallel lines east and west are preferable, 
but the necessity of turning the ship more or less head to wind 
at every sounding makes it desirable to run the lines with the 
wind abeam, which tends to disturb the dead reckoning least. The 
current should be allowed for in shaping the course to preserve the 
parallelism of the lines, but the less frequently the course is 
altered the better. A good position should be obtained at morning 
and evening twilight by pairs of stars on opposite bearings, the 
lines of position of one pair cutting those of another pair nearly at 
right angles. The dead reckoning should be checked by lines of 
position from observations of the sun about every two hours 
throughout the day, preferably whilst a sounding is being obtained 
and the ship stationary. 

Tides.—The datum for reduction of soundings is mean low- 
water springs, the level of which is referred to a permanent bench 
mark in order that future surveys may be reduced to the .same 
datum level. Whilst .sounding is going on the height of the water 
above this level is observed by a tide gauge. The time of high- 
water at full and change, called the “establi.shmenland the 
heights to which spring and neap tides respectively rise above the 
datum are also required. It is seldom that a sufficiently long series 
of observations can be obtained for their discussion by harmonic 
analysis, and therefore the graphical method is preferred. A good 
portable automatic tide gauge suitable for all retiuircmenls is much 
to be desired. 

Tidal streams and surface currents are observed from the 
ship or boats at anchor by means of a current log. An alternative 
method is to follow a drifting buoy fixing the position at intervals. 
Tidal streams often run for some hours after high or low water 
by the shore; it is important to determine whether the change of 
stream occurs at a regular time of the tide. 

Undercurrents are also of importance. A deep-sea current meter 
devised (1876) by Lieutenant Pillsbury, U.S.N., has been u.scd 
with success on many occasions, notably in the investigation of 
the Gulf Stream. More recent developments of deep-sea current 
meters are the Ekman, Jacobsen, Sverdrup, Woolaston and Car- 
ruthers instruments. The instrument is lowered to the required 
depth and brought into action by a messenger, travelling down the 
supporting line and operating a lever which sets the in.strument 

‘Spanish word meaning "look-out,” used of marks on the chart 
signifying obstruction to navigation. 
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free, or some similar contrivance. On the completion of the 
neccs.sary interval the meter is locked whilst still below the sur¬ 
face, hauled up and examined. The time durinp which the instru¬ 
ment has been working at the reciuired depth is known and the 
dire(ti()n and strenj^lh of the current can be determined from the 
mi'chanical arrangements. 

Topography. —Generally spjeaking the toiK)grai)hicaI features 
should be delineated as far baik as the skyline viewed from sea¬ 
ward, in order to assist the navigator to recogni/c the land. Sum¬ 
mits of hills, conspicuous spurs, cliffs, etc., are bxed and their 
heights determined by theodolite elevations or depressions to and 
from [)osition.s where the height above the water is known. The 
shape is delineated by cf)ntour lira’s sketched by eye, assisted by 
an aneroid barometer. In wooded country much of the topography 
may have to be determined from the ship; sketches from different 
positions at. anchor with the necessary angles to fix the features 
give a fair idea of the general lie of the country. 

Latitudes. —Circum-meridian altitudes of stars observed by 
sextant in the artificial horizon is one of the methods adopted for 
ob.servalions for latitudes. Arranged in pairs of nearly the same 
altitude north and south of zimith, the mean of each pair give a 
result from which instrumental and personal errors and errors diu' 
to atmosfiheric conditions are eliminated. The mean of several 
suc h pairs should have a probable error of not more than ‘ i". The 
observations of each star .should be confinc’d to within 5 or 6 
minutes on either side of the meridian. Two stars .selected to 
“pnir” should jiass the meridian within an hour of each other, and 
should not differ in altitude more than 2“ or 3''. Artificial horizon 
roof error is eliminated by always keeping the same end of the 
roof tow’ards the obsc’rver; when obsc’rving a single object, as the 
sun, the roof must be reversed when half way through the obser¬ 
vations. The observations are reduced to the meridian by Raper’s 
method. When pairs of stars are not ob.served, circum-meridian 
altitudes of the sun may be resorted to, but being ob.served on one 
side of Ihc’ zemith only, none of the errors to which all observa¬ 
tions are liable can be eliminated. 

Chronometer Errors. —Faiual altitudes of sun or stars by sex¬ 
tant and artificial horizon are emiiloyed to obtain chronometer 
errors. Six sets of eleven ob.servalions, a m. and r.M., ob.serving 
both limbs of the sun, should give a result which, under favourable 
conditions of latitude and declination, may be expected to vary 
less than two-tenths of a second from the normal personal ecjualion 
of the observer. Stars give ecjually good results. In high latitudes 
sc'xtant ob.servntions diminish in value owing to the slower move¬ 
ment in altitude. In the case of the sun all tjie chronometers are 
(omparc’d with the “standard'’ at apparent noon; the comparisons 
wdth the chronometer used for the observations on each occasion 
of landing and returning to the ship are worked up to noon. In 
the case of stars, the. chronometer comparisons on leaving and 
again on returning are worked up to an intermediate lime. A con¬ 
venient system, which retains the advantage of the cijual altitude 
method, whilst avoiding the necessity of waiting .some hours for 
the r.M. obs('rvation. i.s to observe two stars at equal altitudes 
on opposite sides of the meridian, and, combining the observations, 
treat them as relating to an imaginary star having the mean right 
ascension and mean declination of the, two stars selected, which 
should have nearly the same declination and should differ from 
4*' to S'' in R.A. 

Meridian Distances. —The error of chronometer on mean 
time of place being obtained, the local time is transferred from 
one observation sj)ot to another by the ship carrying usually eight 
box thronometers. The best results are found by using travelling 
rales, which are detluced from the difference of the errors found 
on leaving an observation spot and returning to it; from this dif¬ 
ference is eliminated that portion which may have accumulated 
during an interval betw-een twa.) determinations of error at the 
other, or any intermediate, ob.servation spot. A travelling rate 
may^al.so be ol)tained from observations at two places, the meridian 
distance between which i.s knowm; this rale may then be used for 
the meridian distance between places ol)st’rved during the passage. 
Failing travelling rales, the mean of the harbour rates at either 
end must be used. The same observer, using the same instrument. 


must be employed throughout the observations of a meridian 
distance. 

If the telegraph is available, it should be used. The error on 
local time at each end of the wire is obtained, and a number of 
telegraphic signals are exchanged between the observers, an equal 
number being transmitted and received at either end. The local 
time of .sending a signal from one place being known and the local 
time of its reception being noted, The difference is the meridian 
distance. The retardation due to the time occupied by the current 
in travelling along the wire is eliminated by sending signals in both 
directions. The relativ'e personal equation of the observers at 
cither end, both in their observations for time, and also in receiv¬ 
ing and transmitting signals, is eliminated by changing ends and 
repeating the operations. If this is impracticable, the personal 
equations should be determined and applied to the results. Chro¬ 
nometers keeping solar time at one end of the ware, and sidereal 
time at the other end, materially increase the accuracy with which 
.signals can be exchanged, for the same reason that comparisons 
between sidereal clocks at an observatory arc made through the 
medium of a solar clock. Time by means of the sextant can be 
so readily obtained, and within such small limits of error, by 
.skilled observers, that in hydrographic surveys it is often em¬ 
ployed; hut if tran.sit instruments arc available, and sutheient 
time can be devoted to erecting them properly, the value of the 
work is greatly enhanced. 

True Bearings are obtained on shore by observing w'ith theod¬ 
olite the horizontal angle between the object selected as the zero 
and the sun, taking the latter in each quadrant as delincd by the 
cross-wires of the telescope. The altitude may be read on the 
vertical arc of the theodolite; except in high latitudes, where a 
.second observer with sextant and artificial horizon are neces.sary, 
unless the jirccisc errors of the chronometers are known, when 
the time can be obtained by carrying a pocket ehronometer to the 
station. The sun should be near the prime vertical and at a low 
altitude; the theodolite must be very carefully levelled, es}X)cially 
in the im.sition with the telescope pointing towards the sun. To 
eliminate instrumental errors the ob.servations should be repealed 
with vernier set at intervals equidistant along the arc, and a.m. 
and r.M. observations should be taken at about equal altitudes. 

At .sea true bearings are obtained by measuring with a .sextant 
the angle between the sun and some distant well-defined object 
making an angle of from 100° to 120° and observing the altitude 
of the sun at the same time, together with (hat of the terrestrial 
object. The sun’.s altitude should be low to get the best results, 
and both limbs should he observed. The sun's true bearing is 
calculated from its altitude, the latitude and its declination; the 
horizontal angle is applied to obtain the true bearing of the zero. 
On shore the theodolite gives the horizontal angle direct, hut with 
sextant observations it must be deduced from the angular dis¬ 
tance and the elevation. 

See Wharton and Field, Hydrof^raphical Surveying (1920) ; C. F. 
Close, Textbook of Hydrographical Surveying (1925) ; John Rail 
and H. Knox Shaw, The Handbook of the Prismatic Astrolabe, 
KKyptian Government, Cairo Government Press (1Q19) ; Echo Sound¬ 
ing, H, M. Stationery Office (1926) ; R. M. Abraham, Surveying 
Instruments, London. (J. A. En.) 

CHARTER, a written instrument, contract, or convention by 
which grants of property or of rights and privileges are confirmed 
and held. The use of the word for any written document is obso¬ 
lete in England, but is preserved in France, e.g., the Ecolc des 
Chartes at Paris. In feudal times charters of privileges were 
granted, not only by the Crown, but by mesne lords both lay and 
ecclesiastical, as well to communities, such as boroughs, gilds and 
religious foundations, as to individuals. In modern usage grants 
by charter have become all but obsolete, though in England this 
form is still used in the incorporation by the Crown of certain 
public bodies (see Chartered Companies). * 

The grant of the Great Charter by King John in 1215 (see 
Magna Carta), which guaranteed the preservation of English 
liberties, led to a special association of the word with constitu¬ 
tional privileges, and so in modern times it has been applied to 
constitutions granted by sovereigns to their subjects, in contra¬ 
distinction to those based on “the will of the people.” Such was 
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the Charter {Charte) granted by Louis XX'III. to France in 
1814. In Portugal the constitution granted by Dom Pedro in 
1826 was called by the French party the “Charter,” while that 
devised by the Cortes in 1821 was known as the “Constitution.” 
Magna Carta also suggested to the English radicals in 1S3S the 
name “People’s Charter,” which they gave to their published pro¬ 
gramme of reforms Chartism). This association of the 
idea of liberty with the word charter led to its figurative use in 
the .sense of freedom or licence. The common colloquialism “to 
charter,” in the sense of to take, or hire, is derived from the spe¬ 
cial u.se of “to charter” as to hire (a ship) by charter-party. 

CHARTERED ACCOUNTANT; see Accountancy and 
Accountants. 

CHARTERED COMPANIES. A chartered company is a 
corporation enjoying certain rights and privileges, and bound by 
certain obligations under a special charter granted to it by the sov¬ 
ereign authority of the State, such charter defining and limiting 
tho.se rights, privileges and obligations, and the localities in which 
they are to be exercised. Such companies existed in early times, 
but have undergone changes and modifications in accordance with 
the developments which have taken place in the economic history 
of the Slates where they have existed. In Great Britain the first 
charters for foreign trade were granted, not to English companies 
but to branches of the Hanseatic League (q.v.), and it was not 
till 1598 that England was finally relieved from the presence of a 
foreign chartered company. In that year Queen Elizabeth closed 
the stetd-yard where 'Peutons had been established for 700 years. 

Of all early English chartered companies, the “Merchant Ad¬ 
venturers” conducted its operations the most widely. Itself a 
development of very early trading gilds, at the height of its 
l)rosi)erity it emiiloycd as many as 50,000 persons in the Nether- 
land.s. In the reign of Elizabeth British trade with the Nether¬ 
lands, reached, in one year, 12.000.000 ducats, and in that of 
James 1 . the company's yearly commerce with Germany and the 
Netherlands was as much as £1.000,000. Hamburg afterwards was 
it.s jirincipal depot, and it became known as the “Hamburg com¬ 
pany,” Here it maintained it.self until as late as 1808. when the 
company w;is at last dissolved. In the “Merchant Adventurers’ ” 
enterprises is to be .seen the germ of the trading companies which 
had .so remarkable a development in the i6th and 17th centuries. 
These old regulated trade gilds passed gradually into joint-stock 
associations, which were capable of far gre.ater extension in both 
the number of members and the amount of stock, each member 
being only accountable for the amount of his own stock, and 
being able to transfer it at will to any other person. 

'I'he discovery of the New World, and the opening out of fre.sh 
trading routes to the Indies, gave an extraordinary impulse to 
shipping, commerce and industrial enterprise throughout western 
Europe. The English, French and Dutch Governments were ready 
to assist trade by the granting of charters to trading associations. 
The Baltic trade had already been the .sphere of activities of an 
Engli.sh company, since Henry 1 \’. founded one by charter in 
1^04; and Elizabeth revived this “Eastland company” in 1579. 
To the “Ru.ssia company,” which received its first charter in 
^ 553 , Great Britain owed its first intercourse with Russia and a 
direct trade with the Levant and Persia. Later, the Turkey com¬ 
pany was founded, which in 1592, after amalgamation with the 
Venice company, look the name of the Levant company. Like the 
Mu.scovy company it was still trading in the i8th century. Both 
the Russia and Turkey companies had an important effect upon 
British relations with those emiTires. They maintained Briti.sh 
influence in those countries, and even paid the expenses of the 
embassies which were sent out by the English Government to 
their courts. 

The chartered companies which were formed during this period 
for trade with the Indies and the New World have had a more 
wide-reaching influence in history. The East India company 
(q.v.) is dealt with elsewhere. Charters were given to companies 
trading to Guiana and the Canaries, but none of these enjoyed a 
very long or prosperous existence, principally owing to the diffi¬ 
culties caused by foreign competition. It is when we turn to 
North America that the imjxirtancc of the chartered company, as 


a colonizing rather than a trading agemy, is seen in its full de¬ 
velopment. The “Hudson’s Bay company,” which still exists as a 
commercial concern, is dealt with under its own heading, but 
many of the 13 British North American colonies were in their 
inception chartered companies very much in the modern accepta¬ 
tion of the term. The history of these companies will be found 
under the heading of the different colonit's of which they were 
the origin. It is necessary, however, to bear in mind that two 
clas.ses of charters are to be found in force among the early 
American colonies; (i) Those granted to private individuals or 
to trading as.sociations, which were often useful when the colony 
was first founded, but which were later withdr.iwn when the 
country bad become settled and was looking forward to com¬ 
mercial expansion. The colonies were then brought under the 
direct control of the Crowm, and their trade subject only to 
regulation by the Government. Thus the \’irginia comieiny lost 
their charter in 1624. The substitution of royal and later of 
parliamentary control for that of the company was an important 
factor in the growth of the Navigation Acts. (2) The second 
class of charters were those grantc*d to (he settlers themseb-es as 
a guarantee of their system of government. This, for e.xample. 
was (he efleet of (he charter granted to Massachusetts In the 
later 17th century, however, the cancellation or amendment of the 
charters, and (he growth of legislative assemblies tended to pro¬ 
duce a uniformity of colonial practice, irrespective of the original 
character of (he colony. 

Chartered companies continued to be formed for (he develoj)- 
ment of new trade, c.g., the Royal African company in i()(')2 and 
the South Sea company in 1711. 

In France and Holland, no le.ss than in England, the institution 
of chartered companies became a settled principle of the Govern¬ 
ments of tho.se countries during the whole of the period in ques¬ 
tion. In France from 1599 to 1789, more than 70 of such 
companies came into existence, but after 1770, when the great 
Compapiie des hides orientales went into liquidation, they were 
almost abandoned, and finally perisheil in the general sweei)ing 
aw'ay of privileges which followed on the outbreak of the Revo¬ 
lution. The monopoly rights granted to such comi)anies were in 
accordance W’ith the views generally accepted at the time, although 
there were many critics even in (he 17th century. There were 
serious difficulties in the w'ay of private trade (»wing to the large 
capital required to maintain factories and the neces.sity for their 
supcrvi.sion. It was only the need for capital which induced 
stale.smen like Colbert to countenarnt; them, and Mf)nte.squieu 
took the same view (Esprit dcs lots, t. xx.c. 10). John de Witt's 
view was (hat such companies were' not useful for loloni/.ation 
properly so called, because they wanted ciuick returns to jiay their 
dividends. So, even in France and Holland, opinion was by no 
means settled as to their utility. In England hi.storic jwotests 
were made against such monopolies, but the chartered (ompanies 
were ]e.ss exclu.sive in England lhan in either France or Holland. 
French commercial companies were more privileged, exclu.sive and 
artificial lhan those in Holland and England. Those of Holland 
may be said to have been national enterprises. French companies 
were more fettered than their rivals by the royal power and hud 
less initiative of their own, and therefore had less chance of 
surviving. 

During the last 20 years of the 19th century there was a 
great revival of the .system of chartered companies in Great 
Britain. It was a feature of the genera! growlli of interest in 
colonial expansion and commercial develojirncnt which had made 
it.self felt almo.st universally among Euroiu-an nations. But the 
modern companies were not like those of the ifith and 17th cen¬ 
turies; they were not monopolists, and were more definitely 
subject to the control of the Home Government. The charters, in 
fact, prohibited any monopoly of trade, and prescribed a State 
control which is their distinguishing feature. It is to be exercised 
in almo.st all directions in which the companies may come into 
contact with matters political; it is inevitable in all disputes of 
the companies with foreign Powers and is extended over all 
decrees of the company regarding (he administration of its ter¬ 
ritories, the treatmeni; of natives and mining regulations. In all 
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cascss of dispute b(;tween the companies and the natives the secre¬ 
tary of State is ex officio the judf^e, and to the secretary of State 
(in the case of the British South Africa company) the accounts 
of administration had to be submitted for approbation. The 
British character of the compiany is insisted upon in each case in 
the charter which calls it into life. The Crown always retains 
complete (ontrol over the company by reserving to itself the 
power of revolting the charter in case of the neglect of the stipu¬ 
lations, Special clauses were inserted in the charters of the British 
ta.st Africa and South Africa companies enabling the Govern¬ 
ment to forfeit their charters if they did not promote the objects 
alleged as reasons for demanding a charter. 

The chartered company of these days is therefore very strongly 
f)xcd within limits imposed by law on its political action. As a 
whole, however, very remarkable resulLs have been achieved. 
This may be attributed in no small degree to the personality of the 
men who have had th(; .su{)reme direction at home and abroad, 
and who have, by their social position and personal qualities, 
acquired the confulence of the public. With the exception of the 
Royal Niger comiiariy, it would be incorrect to say that they have 
been financially successful, but in the domain of Government 
generally it may be said that they have acliled vast territories to 
the British empire (in Africa about 1,700,000 sq.m.), and in 
these territorie.s they have acted as a civilizing force. They have 
made roads, opened facilities for trade, enforced peace and laid, 
at all events, the foundation of settled administration; while anti¬ 
slavery and anti-alcohol canqiaigns have been carried on, the 
latter certainly being against the immediate pecuniary interests 
of the companies Ihem.selves. 1 'he occupation of Uganda certainly, 
and of the Nigerian territory and Rhodesia probably, will prove 
to have been rather for the benefit of posterity than of the com¬ 
panies which effected it. In the two cases where the companies 
have been bought out by the State, they have had no compensa¬ 
tion for much that they have expended. 

One common charai teristic is to be noted in the histories of 
the old chartered companies and the new. In both periods the 
company has been used by the English Government as a useful 
instrument of colonial expansion, but in both periods only for 
temporary uses. When the colony is settled, or Government 
established, the State lakes Die lead. This is well illustrated by the 
hi.slory of the slow decline of the indej^cndence of the East India 
company in the iSth century and of the Briti.sh South Africa 
Company in the .20th. Both these companies arc distinguished for 
their length of days, but both had to submit to the gradual 
penetration of State control. 

See also Bok.nf.o, Nigeria, Rhodesia, etc. For the share of 
the chartered company in the development of the modern trading 
company, see Comdany. 

JiiHLiocHAriiv.—Bonna.ssi<'iix, Les Grandrs CompaRnirs dr com¬ 
merce (iSi;-’) ; ('haillv-Bert, Les Compagnirs de colonisation sous Van- 
cirn rt^gime (iSgS) ; Cawston and Keane, The Early Chartered Com¬ 
panies (iSc/)); W. Cunningham, A History oj British Industry and 
Commerce (i8yo, 1802) ; H. Hannay, The Great Chartered Companies 
(r()26) ; J. .Srott Kellie, The Partition of Africa (1895) J Lcroy-Beau- 
lieii, De la colonisation chrz les peuples modemes (1898) ; Les Nou- 
vellrs SoriiUcs anglosaxonncs (1897) ; Sir C. P. Lucas, Beginnings of 
English Overseas Enterprise (1917); W. MacDonald, Select Charters 
illustrative of American History, 1^0^5-1775 (New York, 1899) ; B. P. 
Poore, Federal and State Constitutions, etc. (Washington, 1877', a more 
complete collection of American colonial charters) ; H. L. Osgood, 
American Colonies in the i^lh Cent. (1904-07); W. R. Scott. Joint 
Stock Companies to iy2o (1910, etc.) ; Carton dc Wiart, Les Grandrs 
Compagnics coloniales anglaisrs an sii!cle (1899) ; J. A. William¬ 
son, Maritime Enterprise, (iQij?); “Compagnies dc Charte,” 

"Colonies,” “Privilege,” in Nouveau Die.ttonnaire d’lconomie politique 
(1892); and “Companies, Chartered,” in Encyclopaedia of the Laws of 
England, edit. A. Wood Renton (1907-09). 

CHARTERHOUSE, a corruption of the French maison 
chartreuse, a religious house of the Carthusians (g.v.). The name 
is found in various place.s in England (e.g., Charterhouse-on-Mcn- 
dip, Charterhouse Hinton) where the Carthusians were established, 
but is most familiarly applied to the Charterhouse, London. Near 
the old city wall, west of the modern thoroughfare of Aldersgate, 
a Carthusian monastery was founded in 1371 by Sir Walter de 
Manny. After its dissolution in 1535, the property was occupied 


for a time by Queen Elizabeth (in 1558) and by James I. In May 
1611 the Charterhouse came into the hands of Thomas Sutton 
(1532-1611) of Snaith, Lincolnshire, who later settled in London. 
In i6ii, the year of his death, he endowed a hospital on the site 
of the Charterhouse, calling it the hospital of King James and in 
his will he bequeathed money to maintain a chapel, hospital 
(almshouse) and school. The will was hotly contested but upheld 
in court, and the foundation was finally constituted to afford a 
home for 80 male pensioners and to educate 40 boys. 

The school developed, and now ranks as a public school. In 
1872 it was removed to new buildings near Godaiming in Surrey. 
The pensioners still occupy the picturesque buildings of mellowed 
red brick, which include a panelled chapel, in which is the found¬ 
er’s tomb, the fine dining hall—rebuilt by the monks about 1520 
—the old library and the great staircase. Many of the buildings 
were ruined in World War II. Of the hall, the chimney piece 
and some woodwork survive. The master’s house and adjacent 
buildings were burned out, but the chapel was unharmed. The hall 
(1872) of Merchant Tavlors’ school was also burned out. 
CHARTER-PARTY: see Affreightment. 

CHARTIER, ALAIN (c. 13Q2-C. 1430J, P'rcnch poet and 
political writer, was born at Bayeux about 1392. His eldest 
brother, Guillaume, became bishop of Paris; and Thomas became 
notary to the king. Jean Chartier, a monk of St. Denis, whose 
history of Charles VII. is printed in vol. iii. of Les Grands Chron^ 
iques de Saint-Denis (1477), was not, as is sometimes stated, also 
a brother of the poet. Alain studied, as his elder brother had done, 
at the University of Paris. His earliest poem is the Livre des 
guatre dames, written after the battle of Agincourt. This was 
followed by the Debat du reveille-matin, La Belle Dame satis 
merct and others. He was attached to the daui)hin, afterwards 
Charles VII., acting in the triple capacity of clerk, notary and 
financial secretary. In 1422 he wTOte the famous Quadrihgue-in- 
vectif. The interlocutors in this dialogue are France herself and 
the three orders of the State. Chartier lays bare the abuses of the 
feudal army and the sufferings of the peasants. He rendered an 
immense servdee to his country by maintaining that the cause of 
France, though desperate to all appearance, was not yet lost if the 
contending factions could lay aside their differences in the face 
of the common enemy. In 1424 Chartier was sent on an embassy 
to Germany, and three years later he accompanied to Scotland 
the mission sent to negotiate the marriage of Margaret of Scot¬ 
land, then not four years old, with the dauphin, afterwards Louis 
XI. In 1429 he wrote the IJvre d’csperance, which contains a 
fierce attack on the nobility and clergy. He was the author of a 
diatribe on the courtiers of Charlc.s VII., entitled Lc Curial, trans¬ 
lated into Engli.sh {Here, followeth the copy of a lettre whyche 
maistre A. Chare tier wrote to his brother) by Caxton about 
1484. The story of the famous kiss bestowed by Margaret of Scot¬ 
land on la precieuse bouchc de laguelle sont issus et sortis taut 
de bans mots et vcrtucuses paroles is mythical, for Margaret did 
not come to France till 1436, after the poet’s death. Jean de 
Masles, who annotated a portion of his verse, has recorded how 
the pages and young gentlemen of that epoch were required daily 
to learn by heart passages of his BrHnaire des nobles. John Lyd¬ 
gate studied him affectionately. La Belle Dame sans merct was 
translated into English by Sir Richard Ros about 1640, with an 
introduction of his own; and Clement Marot and Octavien de 
Saint-Gelais, wTiting 50 years after his death, find many fair words 
for the old poet, their master and predecessor. 

See Manccl Alain Chartier, Hude bibliographigue et littiraire, 8vo 
(1849); D. Delaunay’s Elude sur Alain Chartier (1876), with con¬ 
siderable extracts from his writings, and G. Joret-Desclosifcres, Alain 
Chartier (4th cd., 1899). His works were edited by A. Duchesne 
(Paris, 1617). 

CHARTISM, the name of a revolutionary democratic agita¬ 
tion in Great Britain which came into prominence in 1838 and 
disappeared after 1850. 

The “People’s Charter” was the name given to a bill containing 
the famous six points—equal electoral areas, universal suffrage, 
payment of members, no property qualifications, vote by ballot, 
and annual parliaments—all but the last of which have since been 
secured. TTiese points, which from 1768 had been, partially at 



CHARTISM 


least, the common property of all radical agitation, were first 
collected into one petition on Feb. i8 1837, by the London Work¬ 
ingmen’s Association, founded by William Lovett, as a result of 
the great disappointment of the Reform Bill of 1832, which 
enfranchised only the middle class. These six points were drafted 
into a bill known as the Charter by Lovett, with possibly some 
assistance from Francis Place, which w'as published on May 8 
1838; and the formal constitution of the Chartist movement is 
commonly dated from a great meeting held on Aug. 8 on Newhall 
Hill at which the Charter was approved. 

The ultimate aims of the movement W’ere economic—“social 
equality” or, in the phrase of G. J. Harney’s London Democrat, 
(April 27 1839) “that all shall have a good house to live in with 
a garden back or front, just as the occupier likes; good clothing to 
keep him warm and to make him look respectable, and plenty of 
good food and drink to make him look and feel happy.” The 
Chartists were not unanimous about the means of securing this 
social equality, but a provisional agreement on universal suffrage 
as the necessary first step provided the basis of the movement. 
The London Workingmen’s Association, which launched the cam¬ 
paign by sending out “missionaries” all over Great Britain, con¬ 
sisted of skilled workers mostly above the poverty line: not so 
the supporters to whom they appealed. The factory workers, 
colliers and handloom w’orkers of the North and Midlands, who 
became the chief adherents of Chartism, were pa.sKing through a 
period of extreme misery and degradation, which wa.s not at this 
time mitigated by any effectively administered Factory Act 
(except one which limited, in some cases, the working hours of 
certain children to 12). Two Tory factory reformers, Richard 
Oastler and the Rev. J. R. Stephens, were, moreover, conducting, 
in an exceedingly violent manner, a campaign against the pro¬ 
visions of the I’oor Law of 1834, which aimed at making poor 
relief more unplea.sant than the most unijlcasant means of gain¬ 
ing a livelihood outside. Oastler and Stephens, whose campaign 
in several areas succeeded in postponing its application, threw 
their weight into the Chartist movement, and over the whole of 
the Northern area torchlight meetings were held at night on the 
moors, in which armed insurrection was freely advocated. Scot¬ 
land, and the west of England, which was evangelized by Henry 
Vincent, the most eloquent Chartist orator, were the moderate 
areas: the Wel.sh miners were the most revolutionary. Feargus 
O’Connor (q.v.), an Irish squire who had formerly (1832-35) 
been one of O’Connell’s “tail” in Parliament, became rapidly the 
most popular leader, and rarely made a speech without alluding 
to physical force. 

The new Chartist plan of campaign was, however, provided by 
a banker, Thos. Attwood, M.P. for Birmingham, who trusted that 
a Charter parliament would adopt his views on currency. He pro¬ 
posed the election, by the disfranchised, of an anti-Parliament to 
be called the Convention which would sit as a rival to the House 
of Commons and present a petition, signed by the mass of the 
working class, for the enactment of the Charter as the law of 
the land. If the Commons refused, the Convention would then 
call a general strike (the “Sacred Month”). This exhilarating 
programme was enthusiastically taken up; the petition was signed 
by 1,280,000 people and the members of the Convention, elected 
by public meetings, held their first sitting in London on Feb. 4 
1839. The Convention was at the beginning controlled by the 
“moral force men” headed by Lovett, but it was not able to pre¬ 
vent frequent violent conflicts with the liolice (in which the 
Chartists were not uncommonly \dctorious) and the moderates 
entirely lost control when on July 12 the Commons, after long 
delays, rejected the petition. Post-dated orders for the General 
Strike were forthwith issued, amid great excitement. Only a few 
days had passed, however, when the Convention realized that 
it had behind it no organization and no preparations, and in 
consequence somewhat ignominiously cancelled the orders on 
July 32 . 

What the “moral force men” would not do, others were pre¬ 
pared to attempt. During the Convention a secret military organi- 
aation had been formed, directed by a committee of five: its plans 
were completed at a private conference held in the autumn at 
Heckmondwike. The signal for the insurrection was to be given 
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by the capture of Newport (Mon.) and the release of Vincent 
from Monmouth Castle. The other centres of revolt a|>pear to 
have been in Lancashire and Yorkshire. The attack on Newport 
was led by the ex-mayor and J.P., John Frost, on the morning of 
Nov. 4. It vs'as to have been in three columns, l)ut owing to 
mismanagement the columns failed to unite at Risca and Frost 
attacked alone with about 3,000 men armed with rilles and man¬ 
drils (collier’s picks). Warning had been given and the Chartists 
walked into a trap in the square outside the Westgate hotel. They 
were defeated after a very brief struggle, leaving a considerable 
number (the figures are disputed) of killed anti wounded. The 
leaders, Frost, Jones and Williams, were sentenced to death, after¬ 
wards mitigated to transportation. I'hc police also roundi‘d up 
nearly every other Chartist leader of importance, and .secured sen¬ 
tences of one or two years’ imprisonment. 

On the release of the leaders in 1840 and 1841 renewed quarrels 
broke out between the “physical force men” led by O’Connor and 
his assistant on the Northern Star, G. J. Hanu'y, and the “moral 
force men” led by Lovett and Bronterre O’Brien, The latter con¬ 
sidered that the working class had not sullicicnt strength to 
achieve reform alone and should now iruite the aid of sympa¬ 
thetic middle-class groupings: O’Connor and his allies declared 
that the middle-class reformers, responsible for the deception of 
1832, were also the worst oppressors of the operatives in the 
factories and mines. O’Connor, with the assistance of his journal 
the A’/tfr, which secured a hitherto unparalleled circulation, carried 
the day and drove the other section out of the movement. His 
popularity became enormous, due to his hard work, his hatred of 
the middle class and his remarkable invective, of which the fol¬ 
lowing is a specimen: “You—I was just coming to you when I 
was de.scribing the materials of which our si.)urious aristocracy 
is composed. You, gentlemen, btdong to the big-bellied, little- 
brained, numskull aristocracy. How dare you hiss me, you con¬ 
temptible set of platlerfaced, amphibious politicians?” A national 
organization, technically illegal, called the National Charter Asso¬ 
ciation, was founded, which gave some coherence to the move'- 
ment. It secured the allegiance of a number of trade union 
branches and promoted a second jxlilion which received the star¬ 
tling number of 3,315,752 signatures. The year 1842, when this 
was i)resented, marks the high water-mark of Chartism. After its 
rejection on May 2, the Chartist executive turned an existing 
small strike at Ashton into a general strike for the Charter (Aug. 
12). They !)rought out Lancashire, Cheshire, the Potteries and 
several other industrial districts; the strikers marching from 
town to town knocking the plugs out of the boilers where resist¬ 
ance was offered (hence the name Plug Riots). Owing to inade¬ 
quate communications, the strike spread slowly, but trades as 
far north as Aberdeen had decided to come out, when, his nerve 
failing, O’Connor suddenly declared the strike was a plot of the 
Anti-Corn Law League. This action broke up the strike which 
ended .almost at once in defeat. Thereafter Chartism entered into 
a period of decline, in which interest was chiefly directed to a 
financially unsound scheme for settling Chartists on the land as 
smallholders, by means of a National Land Company directed by 
O’Connor. One settlement only (O’Connorville, 1S47, Herrings- 
gate, Bucks) was opened. Enthusiasm was revived in 1847 by the 
election of O’Cormor as M.P. for Nottiiigham, and in 1848 by the 
sensational series of revolutions on the continent. Fired by the 
hope of similar victories, O’Connor promoted a petition, which he 
said had 6,000,000 signatures, and arranged for the calling of a 
“National Assembly.” The petition was to be presented by a pro¬ 
cession of Chartists marching from Kennington Common to the 
House of Commons on April lo 1848. Believing this to be the 
day fixed for the revolution, the Government garrisoned London 
»o heavily that the procession was abandoned. The petition, fur¬ 
ther, was announced by the Government to contain under 
2,000,000 signatures, and it was also discovered that the Land 
Company was bankrupt. Under the influence of this series of 
fiascos, O’Connor became distracted in his mind: his successor, 
Ernest Jones, endeavoured in vain to revive the legal movement 
which by about 1854 may be regarded as extinct. I’he illegal 
revolutionary organization prepared an insurrection for Whit* 
Monday 1848, later adjourned to Aug. 15, but as it was carefully 
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watched and, indeed, partly directed by polite informers, its 
effort was suppressed without difficulty. 

The disap()earance of Chartism was due not so much to the 
folly of its leaders a.s to the increasing comfort of the working 
class in the period of prosperity following on the Corn Law 
Repeal (1M40), and the enforcement of the factory reforms 
secured by Lord Shaftesbury iq.v.). Working-class interest hence¬ 
forward was diverted to the co-operative movement and the new 
craft trade unions, of which the most famous, the Amalgamated 
Society of Engineers, was founded in 1851, 

Brni.7(»(:KAi*HV'.— There are two Histories oj the Chartist Movement, 
both unfinished, by Mark Ilovi^ll (1017) and Julius West (1020). 
.SVe alM) M. Beer, IIi\tor\ of firitish Socialism 2 vols. (iQiQ, 1020), 
Tor original authorities see R. W. Postdate, Revolution from 17SQ to 
njof) (1020); R. G. Gammaee, History of Chartism (i8i;4); W. Lovett, 
Life and SlruKKles of William Lovett (republished iQ20) ; Trial of 
John Frost under a special Commission of Oyer and Terminer (1840) ; 
hranci.-. J’lace’s mss. (Brit. Mus., Add mss. 27,819-21), and the file 
of the Northern Star. (R. W. P.) 

CHARTRES, a city of north-western France, capital of the 
department of Eure-ei-Loir, S'? m. south-west of Paris on the rail¬ 
way to Le Mans. Pop. f Kj^f)) 2(1.747. ("hartres is on the left bank 
of the luire, on a hill crowned by its famous cathedral, the spires 
of whi( h are a landmark on the plain of Heauce, “the granary of 
I'Yance.” The Eure, which divides into three branches, is cro.ssed 
by several bridges, some ancient, and is fringed by remains of 
fortifuations, notably the Porte Cuillaurne ( r4th century) Hanked 
by towers. The steep, narrow slrc-ets of the* old town contrast 
with the* boulevards which encircle it and divide it from the 
suburbs. The cathedral of Notre-Dame isrr Arc.'HITecturk : 
(Gothic Arcliitccturr; SrAi.siia) (li..\ss; Scti-pture), was founded 
l)y Bishop Fulbert (nth century) on the site of a church 
which had been destroyed be tirc'. In 11 ()4 another fire made 
new building necessary and the presc-nt church was finished 
by 1240; there have been minor additions and alterations since 
that time. A lire in 1S36 destroyecl the upper woodwork. The 
statuary of the portals, the stained gla.ss of the i.dh century, and 
the chc)ir-S( rc-en of the Renaissance are all uniejue. The south 
spire, the Floe her Vieii.x (,^51 ft. high), dates from the 12th cen¬ 
tury; the Flocher Ncmf (377 ft. ) was not comiileted till the i6th 
century. The cathedral is 440 ft. long, its choir measures 150 ft. 
across, and the vaulting is 1:1 ft. high. The abbey church of St. 
Pierre. chic-Hy i^th century, contains tine stained glass and twelve 
representations of the apostlc's in enamel (1547) by Leonard 
Limosin. St. Marlin-;ui-\'al is a 12th century church. The hcitel 
de ville (i7(h century) contains a museum and library, an older 
hcitel de ville is of the 13th century, and there are mediaeval and 
Renai.s.sanc e houses. 

(diartres was one of thc‘ principal towns of the Carnutes, and 
by the Romans was called Autricum, from the river Autnra 
(Eure), and aflc-rwards rivitas Carnutum. It was burnt by the 
Normans in 85S, and unsuc cessfully be.sieged by them in 911. It 
was in English hands 1417-3.2. It was attacked unsucc'essfully by 
the Protestants in 1568. and was taken in 1591 by Flenry IV., 
who was crowned there three years afterwards. It was seized by 
the (lermans on Oct. 21, 1S70, and used as a centre of operations. 
During the middle ages it gave its name to a countship held by 
the counts of Blois and Champagne and afterwards by the house 
of Fhatillon, a member of which in 1286 .sold it to the crowm. It 
was rai.sed to (he rank of a duchy in 1528 by I'rancis I. 

The town is the seat of a bishop, a prefecture, a court of assizes, 
and has tribunals of first instance and of commerce and a cham¬ 
ber of commerce. It is a market-town for Beauce. Game-pies of 
('hartres arc well known, and industries include flour milling, 
timber .sawing, brewing, distilling, iron founding, leather manufac¬ 
ture, dyeing, and the manufacture of stained glass, billiard 
recjuisites, hosiery, machinery, etc. 

See M, T. Bulteau, Monographic de la cathMrale de Chartres 
(1887). A. Plerval, Chartres, sa cathedrale, ses monuments (1896); 
H J. L. J Mas.se, Chartres: its Cathedral and Churches (igcxi) ; E. 
Tlouvft, Cathedrale de Chartres (1922). 

CHARTREUSE. A celebrated liqueur, green and yellow, 
with a distinctive llavouring of angelica root. It is made at La 


Grande Chartreuse, the old Carthu.sian monastery near Grcmoble. 
The Carthusian order of monks was founded by Saint Bruno of 
Cologne in 1084. In 1607 the Marechal d’Estrees gave to the 
Carthusian Fathers the recipe of the elixir. It was supposed to be 
concocted from a distillation of herbs, culled on the .slopes of the 
Dauphine valley, and the fine-st brandy. In 1757 Brother Gerome 
Maubec, “a very clever apothecary,” perfected the formula, the 
secret of which, however, was never div'ulged nor discovered by 
analysis. Although in the Revolution of 1793 the Carthusians 
wt-rc despoiled of their property, they retained the .secrets of their 
formula. In 1816 they were allowed to return to their rnonaster\’, 
but in 1901 were in trouble again owing to the decree for the ex¬ 
pulsion of the religious orders from France. They locked them- 
.selves in their mona.stery, but were eventually expelled and their 
distillery at Fourvoirc was sold, including their trade-mark. The 
monks emigrated to Farneta, near Lucca, in Italy, and later ac¬ 
quired a distillery at Tarragona in Spain, taking their famous 
recipe with them. Meantime, the new French owners of the 
monastery near Grenoble began to sell an imitation liqueur under 
the original trade-mark. Thereupon the monks adopted Lcs Pen’s 
Chartreitx as their new trade-mark and registered it in many coun¬ 
tries, In London, the high court of justice decided that the French 
“Chartreuse” could not lawfully be sold in the FInited Kingdom 
as being the monks’ product. This decision was qualified by the 
fact that certain stocks of the original liqueur remained in exist¬ 
ence and it was ruled that these might be sold lawfully. If bottles 
are merely labelled “Chartreuse” it is certain (hat the liqueur 
was made by (he rnonk.s before their expulsion from France. The 
only guarantee of their origin is the printer’s name, Alier, on the 
label, but stocks bearing this label were virtually exhausted by 
1944. In 1938 the Carthusian monks were allowed to return to 
their properly at Grenoble and the distillation of the liqueur was 
lieing revived there. (J. V. M.; F. W. D.) 

CHARTREUSE, LA GRANDE, the mother house of (he 
order of Carthusian monks (see C,\RTTTirsTANs). It is situated 
in the French department of the Isere, about ]2( m. N. of Gre¬ 
noble, at a height of 3.205 ft. above the sea, in the heart of a 
group of limestone mountains, and not far from the source of 
(he Guiers Mort. The original settlement here was founded by 
St. Bruno in T0S4. and derived its name from the small village to 
(he southeast, formerly known as Cartusia, and now as St. Pierre 
de Chartreuse. The first convent on the present site W'as built 
between 1132 and 1137, but the actual buildings date only from 
about i(i7(), the older ones often having been burned. One of 
the most famous ot the early Carthusian monks was St. Hugh 
of Lincoln, who lived here from 1160 to 1181, when he w'enl to 
England as {irior of the first Carthusian house at Witham, Somer¬ 
set; in ri8i he became bishop of Lincoln, and before his death 
in 1200 had built the angel choir and other portions of the 
cathedral there. 

The monks were expelled in 1792, but w-ere allowed to return 
in 1816, when they had to pay rent for the use of the build¬ 
ings and the forests around. They were again exjielled in 1903, 
and were disper.sed in variou.s houses in England, at Pinerolo 
(Italy) and at Tarragona (Spain). The high roofs of dark 
slate, the cross-.surmounted turrets and the lofty clock-tower are 
the chief feature's of the buildings of the convent, which are not 
very striking. Women were formerly lodged in the old infirmary, 
close to the main gate, which is now a hotel. Within the con¬ 
ventual buildings are four halls formerly used for the reception 
of the priors of various branch houses in France, Italy, Burgundy 
and Gcnnany. The very plain and unadorned chapel dates from 
the 15th century, but the cloisters, around which clu.ster the 36 
small houses for the fully professed monks, are of later date. The 
libraiy contained before the Revolution a very fine collection of 
books and mss., most of them now in the town library at Grenoble. 

CHARWOMAN. A word of interesting origin, meaning one 
who is hired to do occasional household work. “Char” or “chare,” 
which forms the first part of the word, is common, in many forms, 
to Teutonic languages, meaning a “turn,” and, in this original sense, 
is seen in “ajar,” properly “on char,” of a door “on the turn” in 
the act of closing. It is thus applied to a “turn of work,” an odd 
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job, and is so used, in the form “chore,” in the United States, and 
in dialects of the south-west of England. 

CHASE, SALMON PORTLAND (1808-1873), American 
statesman and jurist, was born in Cornish, N.H., on Jan. 13, 1808, 
His father died in 1817, and the son passed several years (1820- 
24) in Ohio with his uncle. Bishop Philander Chase (1775-1852), 
the foremost pioneer of the Protestant Episcopal Church in the 
West. He graduated at Dartmouth college in 1826, and after 
studying law under William Wirt, attorney-general of the United 
States, in Washington, D.C., was admitted to the bar in 1829, and 
removed to Cincinnati, O., in 1830. Here he soon gained a position 
of prominence at the bar. 

At a time when public opinion in Cincinnati was largely domi¬ 
nated by Southern business connections, Chase, influenced prob¬ 
ably by James G. Birncy, associated himself after about 1836 with 
the anti-slavery movement, and became recognized as the leader 
of the political reformers as op[)Osed to the Garrisonian abolition¬ 
ists. To the cause he freely gave his services as a lawyer, and was 
particularly conspicuous as counsel for fugitive slaves seized in 
Ohio for rendition to slavery under the Fugitive Slave law' of 1793 
—indeed, he came to be known as the “attorney-general of fugitive 
slaves.” His argument (1847) in the famous Van Zandt case 
before the United Slates Supreme Court attracted particular atten¬ 
tion, though in this as in other cases of the kind the judgment was 
against him. In brief he contended that slavery was “local, not 
national,” that it could exist only by virtue of positive State law, 
that the Federal Government was not empowered by the Constitu¬ 
tion to create slavery anywhere, and that “when a slave leaves the 
jurisdiction of a State he ceases to be a slave, l)ecause he continues 
to be a man and leaves behind him the law which made him a 
slave.” 

In 1S41 he abandoned the Whig Party, with which he had previ¬ 
ously been affiliated, and for seven years was the undisputed leader 
of the Liberty Party in Ohio; he was remarkably skilful in drafting 
platforms and addresses, and it was he who prepared the national 
Liberty platform of 1843 and the Liberty addre.ss of 1845. Realiz¬ 
ing in time that a third-party movement could not succeed, he took 
the lead during the campaign of 1848 in combining the Liberty 
I^arty with the Barnburners or Van Buren Democrats of New’ York 
to form the Free-Soilers. He drafted the famous Free-Soil plat¬ 
form, and it was largely through his influence that Van Buren was 
nominated for the presidency. His object, however, was not to 
establish a permanent new party organization, but to bring pres¬ 
sure to bear upon Northern Democrats to force them to adopt a 
policy opposed to the further extension of slavery. 

In 1849 he was elected to the United States Senate as the result 
of a coalition between the Democrats and a small group of Free- 
Soilers in the Stale legislature; and for some years thereafter, 
except in 1852, when he rejoined the Free-Soilers, he classed him¬ 
self as an Independent Democrat, though he was out of harmony 
with the leaders of the Democratic Party. During his service in the 
Senate (1849-55) he was pre-eminently the champion of anti- 
slavery in that body, and no one spoke more ably than he did 
against the Compromise Measures of 1850 and the Kansas-Ne- 
braska bill of 1S54. The Kansas-Ncbraska legislation, and the sub¬ 
sequent troubles in Kansas, having convinced him of the futility of 
trying to influence the Democrats, he assumed the leadership in the 
North-west of the movement to form a new party to oppose the 
extension of slavery. The “Appeal of the Independent Democrats 
in Congress to the People of the United States,” written by Chase 
and Giddings, and published in the New York Thnrs of Jan. 24, 
1854, iiniay be regarded as the earliest draft of the Republican 
Party creed. He was the first Republican governor of Ohio, 
serving from 1855 to 1859. 

Although, with the exception of Seward, he was the most 
prominent Republican in the country, and had done more against 
slavery than any other Republican, he failed to secure the nomina¬ 
tion for the presidency in i860, partly because his views on the 
question of protection were not orthodox from a Republican point 
of view, and partly because the old line Whig element could not 
forgive his coalition with the Democrats in the senatorial cam¬ 
paign of 1849; his uncompromising and conspicuous anti-slavery | 


record, loo, was against him from the point of view of ' avail¬ 
ability.” As secretary of the Treasury in President Lincoln's cabi¬ 
net in 1861-64, during the first three years of the Civil War. he 
rendered services of the greatest value. That period of crisis wit¬ 
nessed two great changes in American financial poliiy, the estab¬ 
lishment of a national banking system and the issue of a leg.il ten¬ 
der paper currency. The former was Chase's own particular meas¬ 
ure. He suggested the idea, worked out all of the important jirin- 
ciplcs and many of the details, and induced Congress to accept 
them. The success of that system alone warrants his In'ing placed 
in the first rank of American financiers. It not only securcil an 
immediate market for Go\'ernmerit bonds, but it also provided a 
stable uniform national currency. 

Perhaps Chase’s chief defect as a statesman was an insatiable 
desire for supreme office. It was partly this ambition, and also 
temperamental differences from the president, which led him to 
retire from the cabinet in June 1864. A few' months later (Dec, 6, 
1864 ) he was appointed chief ju.sticc of the United States Supreme 
Court to succeed Judge I'aney, a position which he held until his 
death. Toward the end of hi.s life he gradually drifteil back toward 
his old Democratic position, and made an unsuccessful effort to 
.secure the nomination of the Democratic Party for the presidency 
in 1S72. He died in New York city on May 7, 1873. Chase wais one 
of the ablest political leaders of the Civil W'ar period, and deserves 
to he placed in the front rank of American statesmen. 

The .standard biography is A. B. Hart’s Salmon PorlUind Chase 
in the “American ,SlaU\snien Series” (1809). Less philosophical, 
but containing a greater wealth of detail, is j. W. Shurkers’ Life and 
Public Services of Salmon Portland Chase (1S74), K, B. Warden’,s 
Account of the Private Life and Public Servire<; of Salmon Portland 
Chase (Cincinnati, 1874) deals more fully with Chase’s private lile. 
,SVc also Floyd Pershing Gates, Salmon P. Chase and the Independent 
Democrats (1918); and Arthur M. Schlesingcr, Salmon Portland 
Chase, Cnderfirudualc and Peda\’ogue (1919). 

CHASE, SAMUEL (1741-1811), American jurist , w’as born 
in Somerset county (Md.), April 17, 1741. He was admitted to 
the bar at Annapolis in 1701, and for more than 20 years was a 
member of the Maryland legislature. He took an active part in 
the re.sistancc to the Stamj) Act, and from 1774 to 1778 and 1784 
to 1 785 was a member of the Continental Congress. He did much 
to persuade Maryland to advocate a formal separation of the 13 
colonies from Great Britain, and signed l'h(‘ Declaration of Inde¬ 
pendence on Aug. 2, 1776. In 1701 he became chief judge of the 
Maryl.and general court, but resigned in i79f) to become associate 
justice of the U.S. Sui)reme C'ourt. Because of his activities on 
behalf of the Federalist party, the House of Repre.sentalives 
.adopted a resolution of impeachment in March, 1804, and on Dec. 
7, 1804, the House managers, chief among whom w'ere John Ran¬ 
dolph, Jo.seph H. Nicholson (1770-1817), and Caesar A. Roilncy 
(I 772-1824), laid their articles of impeachment before the Senate. 
The trial, which lasted from Jan. 2 to March r, 1S05, ensued on 
an indictment of eight articles, dealing with his conduct in the 
Fries .and Callender trials, with his treatment of a Delaware grand 
jury, and (in article viii.) with his m.iking “highly indecent, extra¬ 
judicial” reflections upon the national administration. On only 
three articles was there a majority against Judge Chase, the larg¬ 
est, on article viii., being four short of the necessary two-thirds to 
convict. 

“The case,” says Henry Adams, “proved impeachment to he 
an impracticable thing for partisan purpo.ses, and it decided the 
permanence of those lines of constitutional development which 
were a reflection of the common law.” Judge Chase resumed his 
scat on the bench, and occupied it until his death, June 10, 1811. 

See The Trial of Samuel Chase (2 vols., Wa.shington, 1805), re¬ 
ported by Samuel H. Smith and Thomas Lloyd; an article in The 
American Law Review, vol. xxxiii. (St. Louis, 1899); and Henry 
Adams’s History of the United States, vol. ii. (1889). See also J. H. 
Hazelton, The Declaration of Independence (1906); and The Maryland 
Signers of the. Declaration of Independence (Baltimore, 1912). 

CHASE, WILLIAM MERRITT (1849-1916), American 
painter, was born at Franklin, Ind., on Nov. j, 1849. He was a 
pupil of B. F. Hays in Indianapolis, of J. O. Eaton in New York 
and of A. Wagner and Piloty in Munich. In New '\"ork he e.stab- 
lished a school of his own, after having taught with success for 
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some years at the Art Students’ League. A worker in all mediums 
—oils, water-colour, pastel and etching—painting with distinc¬ 
tion the figure, landscafx; and still life, he is perhaps best known 
by his portraits, his sitters numbering some of the most impor¬ 
tant men and women of his time. 

Chase won many honours at home and abroad, became a mem¬ 
ber of th(? National Academy of Design, New York, and for ten 
years wa.s president of the Society of American Artists. In 1912 
he was awarded the i^roctor Prize by the National Academy of 
Design for his “Portrait of Mrs. H. " At the Panama Pacific Ex¬ 
position (i9i5,) a .special room wvis assigned to his works. Among 
his rno.st important canvase.s are “Ready for the Ride’’ (Union 
League Club, N.Y.), “The Aiiprcntice,’’ “Court Jester,” and por¬ 
traits of the painters, Whistler and Duveneck; of General Webb 
and of I’efer Conifer. 

Sec J. Walker MeSpadden, Fanwus Fainiers of America (1916). 

CHASE, (i) The pursuit of wild animals for food or sport 
(Pr. chassc, Lat. capcrc, to lakej, and .so the pur.suit of anything. 
(Sre Hunting.) The word wa.s al.so apjdicd to jxirk land re.scrved 
for the breeding and hunting of wild animals; cf. various place- 
names in England, as Cannock Chase. It is also a term for a 
stroke in tennis. (.SVe Lawn Tf.nnis a.ndTknnis. i ( 2 ) An enclos¬ 
ure (Fr. rhds.se, Lat. (apsa, a box), such as the muzzle-end of a 
gun in front of the trunnions, or, in typography iq.v.) the frame 
enclosing the page of type. {See Pkinting.) 

CHASE NATIONAL BANK, THE, of the city of New 
York was founded on Sept. 1 j. 1H77. Its first fMildished balance 
sheet (Dec. 27, 1H77) showed total resources of $1,042,009.25. 
The statement for March .^0, 1940, showed total resources of $.^.- 
345.528,38(1.4,^; common capital stock of $100,270,000 00 and sur- 
j)lus and undividt'd jirolits of $136,486,918.24. On the same date, 
the bank had 35 branches in greater New York, and liranches in 
London, Ilawina, San Juan. Ikinama, Colon, Cristobal and Ilalboa. 
An aniliate, The- Chase Bank (organized under the Edge Act), had 
branches in Paris, Shanghai, Hongkong and Tientsin. The (?hase 
National Bank occuiiies a prominent position in the field of both 
domestic and foreign commercial banking, acts as New York cor¬ 
respondent for ihou.saiids of other lianks in the* United Stales and 
abroad, and maintains a large trust department. 

Principal executive officers in 1940 were Winthrop W. Aldrich, 
chairman, lioard of directors, and H. Donald Campludl, president. 
Mergers with three other large New York hanks and a number of 
smaller institutions were consummated between 1921 and 1931, as 
follows: 

Nov. 23. T921, Metropolitan Bank; April 12. 1926, Mechanics 
& Metals National Bank; Dec, 2.8, 1927, Mutual Bank; Jan. 26, 
1929, Ciarfielcl National Bank; Aug. 24, 1929, National Park Bank; 
June 2. 1930, Eciuilahle Trust Company and Inlerstalc Tru.sl 
Company; Dec k). 19H, American Express Bank &' Trust f’o 

CHASING, the art of producing figures and ornamental pat¬ 
terns, cither raised or indented, on metallic surfaces by means of 
steel tools or punches. {Sec Silvf.ksmiths’ and Goldsmiths' 
Work.) The chaser first outlines the pattern on the surface he is 
to ornament, after wliich, if the work retjuires bold or high em- 
bo.ssments, this is blocked out by a jirocess called “snarling.” The 
snarling iron is a long iron fool turned up at the end, and made 
so that when securely fastened in a vice the upturned end can 
reach and press against any portion of the interior of the vase or 
object to be chased. The part to be raised being held firmly 
against the upturned point of the snarling iron, the workman gives 
the shoulder or opposite end a sharp blow which raises the surface 
of the metal held against the tool. When the blocking out from 
the interior is finished, the object to be chased is filled with 
molten pitch, which is allow^ed to harden. Jt is then fastened to 
a siindbag, and with hammer and a multitude of small punches 
of different outline the details of the pattern (lined, smooth or 
“mat”) are worked out. Embossing and stamping from steel dies 
and rolled ornaments have taken the place of chased ornamenta¬ 
tions in the chea[)cr kinds of plated works. (See Embossing.) 

CHASLES, MICHEL (1793-1880), French mathematician, 
was born on Nov. 15, 1793, at Epernon. He w'as educated at 
Paris, and engaged in business, which he later gave up for the 


study of mathematics. Chasles was made professor of geodesy 
and mechanics at the Polytechnic school and later professor of 
higher geometry at the Sorbonne. He and Steiner independently 
elaborated modern projective geometry, but the interchange of 
scientific ideas was so poor that the former did not know of the 
work of the latter. Chasles used his “method of characteristics” 
and his “principle of correspondence” to solve many problems; 
the solutions were published in a series of papers in Compies 
Rctidus. The problem of the attraction of an ellipsoid on an 
external point was solved by him in 1846. Many of his original 
memoirs were later published in the Journal de I'Rcole Poly- 
technique. Chasles wrote two text-books. Higher Geometry 
(1852) and Conic Sections (1865). His Aper^u historique sur 
I'origine et la devcloppement des methodes en geometrie (1837) 
is a standard work, the subject being continued in Rapport sur le 
progrh de la geometrie (1870). Chasles died in Paris on Dec. 18, 
1880. 

CHASLES, PHILARETE (1798-1873), French critic and 
man of letters, was born at Mainvilliers (Eure et Loir). His 
father, P. J. M. Chasles (1754-1826), was a member of the Con¬ 
vention, and brought up his son according to the principles of 
Rousseau’s Rmile. I’hilarete, after a regime of outdoor life, 
followed by some years of classical study, was apprenticed to a 
printer. He contributed to the Revue des deux inondcs, until he 
had a violent, quarrel, terminating in a lawsuit, with Francois 
Buloz, who won his case. He became librarian of the Bibliolheque 
Mazarine,.and from 1841 was professor of comparative literature 
at the College de France. During his active life he produced some 
50 volumes of literary history and criticism and of social history. 

Among his best critical works is Dix-huitidme Sidclc en Anglrtrrre 
. . . (1S4L), one of a series of 20 vols. of FJudes dc liiihattirc 
comparee (1846-75), wliich he called later Trente ans de critique. 
An account of his strenuous boyhood is given in his Maisem de man 
perc. His M(’moires (1876-77) did not fulfil the expectations based 
on his brilliant talk. 

CHASSi, .■> gliding step in dancing, so called since one foot is 
brought up behind, or chases, the other. The chassc croise is a 
double variety of the .step. 

CHASSELOUP-LAUBAT, FRANCOIS, Marquis de 
( 175.:^-i 833), French general and military engineer, was horn 
at St. Sernin (Lower Charente), and entered the French engineers 
in 1774. In 1791 he was promoted captain, and his ability was 
recognized in the campaigns of 1792. After serving as chief engi¬ 
neer at the siege of Mainz (1796), he was sent to Italy, where 
he conducted the first siege of Mantua, and afterwards to the 
new' Rhine frontier of France. He was chief of engineers in the 
army of Italy in 1799, and Naiioleon's engineer general in 1800; 
and he was afterwards employed in reconstructing the defences 
of the famous Quadrilateral in northern Italy (iSoi-05). His 
chef-d'oeuvre wais the great fortress of Alessandria on the Tanaro. 
Uhasseloup served in Napoleon’s campaign of 1806-07, directing 
the sieges of Colberg, Danzig and Stralsund; and again in 1809, 
in Italy. Soon after his last campaign, in Russia (1812), he re¬ 
tired from active service, and was made a peer of France and a 
knight of St. Louis by Louis XVHI. He voted in the chamber 
of peers again.st the condemnation of Mar.shal Ney. In politics 
he belonged to the constitutional party. 

As an engineer Chasseloup was an adherent, though of ad¬ 
vanced views, of the old bastioned system. His front was applied 
to Alessandria, as has been stated, and contains many elaborations 
of the bastion trace, with, in particular, masked flanks in the 
tenaille, which served as extra flanks of the bastions. The bastion 
itself was carefully and minutely retrenched. The ordinary ravelin 
he replaced by a heavy casemated caponier after the example of 
IMontalembert, and, like Bousmard's, his own ravelin w'as a large 
and pow'erful work pushed out beyond the glacis. 

Chas.se]oup’s only published works were, Carres pan dance d'un 
gMral francais ax>rc un ginhal atitrichicn. (1801; republ. 1803 or 
1809 as Corrrspondance de deux gemraux . . .) and Extraits de 
M^moirrs sur quelques parties de Vartillerie et de fortifications (Milan, 
180.5; republ. i8n as Essais sur quelques parties . . .). 'The most 
important of his papers arc in ms. in the Dep6t of Fortifications, Paris. 

CHASSEPOT, officially “fusil module 1866,” a milita^ 
breech-loading rifle, famous as the arm of the French forces in 
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the Franco-German War of 1870-71. It was called after its in¬ 
ventor, Antoine Alphonse Chassepot (1833-1905), who had pre¬ 
viously constructed a series of experimental forms of breech¬ 
loader, and it became the French service weapon in 1866. In the 
following year it made its first appearance on the battlefield at 
Mentana, where it inflicted severe losses upon Garibaldi's troops. 
In the war of 1870 it proved very greatly superior to the German 
needle-gun. The breech was closed by a bolt ver>’ similar to those 
of more modern rifles, and amongst the technical features of in¬ 
terest were the method of obturation and the retention of the 
paper cartridge. It was sighted to 1,312yd. (1,200 metres). 

CHASSERIAU, THEODORE (1819-1856), French 
painter, was born in the Antilles on Sept. 20, 1819, and died in 
Paris on Oct. 8, 1856. He studied under Ingres at Paris and at 
Rome, subsequently falling under the influence of Paul Dela- 
roche. In his short life he produced little. There arc decorative 
paintings by him in the church of St. Mery and the Salle dcs 
Comptes in the Palais d’Orsay, and some characteristic litho¬ 
graphs, imaginative in character and original in execution, which 
link him with the artists of the ’70s and ’80s rather than with 
his contemporaries or predecessors. 

CHASSEURS, light infantry or cavalry regiments in the 
French army (from Fr. chasser, to hunt). The first light infantry 
(chasseurs d. jned) units were raised in 1743, and by 1794 their 
number had increased to 21 battalions. The n.ame then disap¬ 
peared until 1840, but by 1870 they had again increa.sed to their 
original figure, and by the outbreak of the World War to 30 
battalions, of which 12 were known as Chasseurs Alphis, and were 
specially equipped and trained for mountain warfare. Under the 
existing French army organization these 30 battalions of chasseurs 
are formed as independent units for administrative purpo.ses, but 
are grouped into demi-brigades of three battalions for war. They 
are distinguished from line infantry by their dark blue uniform. 

The light cax'alry (chassettrs d c/irval) regiments, which were 
first instituted in 1779, and had a distinguished record of service 
down to the close of the World War, are now represented only 
by the five regiments of Chasseurs d'Afrlquc, which were orig¬ 
inally recruited for .service in Algeria, but performed notable 
service in the European campaigns of the Second Em[)irc. The 
peace and war organization of these Chasseurs d'Afrique regi¬ 
ments corresponds in general to that of a line cavalry unit. 
The corjis of chasseurs jorestiers is a semi-military body of game- 
keepers and forest guards, intended to act as guides and intelli¬ 
gence agents in time of war. 

CHASSIS. Properly, a window-frame. The word is French, 
meaning a frame, from which is derived “sash.” It is in general 
use for that part of a motor-vehicle consisting of the wheels, 
frame and machinery, on which the body or carriage part rests. 
The word has passed into aeronautics, and is also used for the 
movable traversing frame of a gun. 

CHASTELARD, PIERRE DE BOCSOZEL DE (1540- 
156.0, French poet, was born in Dauphine, a .scion of the house 
of Bayard. His name is inseparably connected with Mary, Queen 
of Scots. From the service of the Constable Montmorency, 
Chastelard, then a page, passed to the household of Marshal Dam- 
ville, whom he accompanied on his journey to Scotland in escort 
of Mary (1561). He returned to Paris in the manshal’s train, but I 
left for Scotland again shortly afterwards, bearing letters of rcc- j 
ommendation to Mary from his old protector, Montmorency, and 
the Regrets addressed to the ex-queen of France by Pierre Ron- 
sarcl, his master in the art of song. He undertook to transmit to 
the poet the service of plate with which Mary rewarded him. But 
he had fallen in love with the^quecn, who is said to have encouraged 
his passion. The young man hid himself under her bed, where be 
was discovered by her maids of honour, Mary pardoned the of¬ 
fence, but Chastelard was so rash as again to violate her privacy. 
He was discovered a second time, seized, sentenced and hanged the 
next morning. He met his fate valiantly and consistently, reading, 
on his way to the scaffold, his master’s noble Hymne dc la mart, 
and turning at the instant of doom towards the palace of Holy- 
rood, to address to his unseen mistre.ss the famous farewell— 
^‘Adieu, toi si belle et si cruelle, qui me tues et que je ne puis 


cesser d’aimer.” This at least is the version of the Memoires of 
Brantdme. 

CHASTELLAIN) GEORGES (c. 1415-1475), Burgundian 
poet and chronicler, was a native of Alost, in Flanders. He saw 
active service in the Anglo-French Wars and elsewhere. In 
1434 he received a gift from Philip the Good, duke of Burgundy, 
for his military service. After the peace of Arras (1435) he 
abandoned soldiering for diplomacy. The next ten years were 
spent in France, where he was connected with Georges de la 
Tremoille, and afterwards entered the houscfliold of Pierre de 
Br6ze, at that time seneschal of Poitou, by whom he was em¬ 
ployed on missions to the duke of Burgundy, in an attempt to 
establish belter relations between Charles VI I. and the duke. On 
the further breach between the two princes, Chastellain left the 
French service to enter Philip’s household, and in 1457 he be¬ 
came a member of the ducal council. Fie was continually employed 
on diplomatic errands until 1455, when he was made Burgundian 
historiographer. He worked at his Chrouique, with occasional 
interruptions in his retreat to fulfil mi.ssions in IVance, or to 
visit the Burgundian court. He was assisted, from about 1463 
onwards, by his disciifle and continual or, Jean Molinet, whose 
rhetorical and redunclant style may be fairly traced in some 
I)assages of the Chroniqiic. Chastellain died at X’alenciennes on 
F'eb. 13 (according to the treasury accounts), or on March 20 
(according to his epitaph), 1475. Only about one-third of the 
whole Chrouique, which extended from 1419 to 1474, is extant. 

Among his contemporaries Chastellain acquired a reputation 
by his poems and occasional pieces. He was no mere annalist, 
but propo.sed to fuse and shape his vast material to his own con¬ 
clusions, in accordance with his political experience. The most 
interesting feature of his work is the skill with which he pictures 
the leading figures of his lime. 

The known extant fragments of Cha.stcllain's Chroniques with 
his other works were edited by Kervyn de l.ellenhove for the 
Brussrds Acad('my in 1863-66 (Brussels) as Oeuvres de Georges 
Chastellain, This edition includes three volumes of minor pieces 
of considerable interest, especially Le Temple de Boccace, dedi¬ 
cated to Margaret of Anjou, and the Deprecation for Pierre 
Breze, imprisoned by Louis XI. The attribution to Chastellain 
is in some ca.ses erroneous, notably in the ca.se of the Livre des 
fails de Jacques de Lalaing, which is probably the work of 
Lefebvre de Saint-Remi, herald of the Golden I'leece. In the 
allegorical Oultrd d'anwur it has been thought a real romance 
between Breze and a lady of the royal house is concealed. 

See A. Molinier, Les So 74 rces dc I’hisloire dc France; notices by 
Kervyn de Lettenhove prefixed to tlie Oeuvres and in the liiographie 
natinnale de Belgique; and an article by Vallet di; Viriville in the 
Journal des savants (1867). 

CHASUBLE, a liturgical vestment of the Catholic Church, 
being the outermost garment worn by bishops and priests when 
(clebrating the Mass. The word is derived, through the French, 
from the Latin casula, a little house or hut. Since the chasuble 
(or planeta, as it is also called in the Roman Missal) is only u.scd 
at the Mass, or rarely for functions intimately connected with the 
sacrament of the altar, it may be regarded as the Mass vestment 
par excellence. According to the prevailing model in the Roman 
Catholic Church it is a scapular-like cloak, with a hole in the 
middle for the head, falling down over breast and back, and leav¬ 
ing The arms uncovered at the .sides. Its shaijc and size, however, 
differ considerably in various countries (.vcr fig ), while .some 
churchc.s—e.g., those of certain monastic orders—have retained 
or reverted to the earlier “Gothic” forms to be discribi'd Later. 
According to the decisions of the Congregation of Rites, chasubles 
must not be of linen, cotton or woollen slufls, but of .silk; though 
a mixture of wool (or linen ajid cotton) and silk is allowed if the 
silk completely cover the other material on the outer side. 

The chasuble, like the kindred vestments in the Ivistern 
Churches, is derived from the Roman paenula or planeta, a cloak 
worn by all cL'isses and both si'xes in the Graeco-Roman world 
{see Vestments). 

At the Reformation the chasuble was rejected with the other 
vestments by the more extreme Protestants. Its use, however, 
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survived in the Lutheran churche.s; and though in those of Ger¬ 
many if is no longer worn, it still forms part of the liturgical cos¬ 
tume ol the Scandinavian Evangelical churches. In the Church of 
Englaml, though it was prc.scrihed alternatively with the cojxj in 
the first prayer-liook of Edward \'I., it was ultimately discarded 
with the other “Mass ve.stments.'’ (Sec Vi:.ST.Mr;\Tsj 

Form. —'f'he iha.suble W'as originally a tent-like rohe. which fell 
in loo.se folds below the knee of the wearer. Its inconvenience, 
however, was obviou.s, and a process of 
cutting away at the sides began, which con¬ 
tinued until the tent-shaped chasuble of 
the i::th century had develofied in the 16th 
into the present scai)ular-like vestment. 

This jirocess was, moreover, hasteni-d 
by the subsl itution of costly and elabo¬ 
rately embroidered materials for the sim¬ 
ple .stuffs of whiih the vestment had 
originally been composed; for. as it be¬ 
came heavier and stiffer. it had to l)C‘ made 
.smaller. 

Decoration.— -Chasubles were until llie 
lotb (eiitury generally cjuile plain, and e\-ea 
at the close of (his century, when the cus- 
tcjm of decorating the chasuble with or- 
plircN's bad become common, there' was 
no clelinitc' rule as to their dis])ositioii 
I'rom this time onward, the embroidery be¬ 
came ever more and more elaborate, and 
the orphreys wc-re broadened to allow of 

their being deccirated with figures. About the miildle of the i^th 
century, the' cross with horizontal arms begins to appear on the 
balk of (he vestment, and by (he I5lh this had become the most 
usual form. .Somelimes the back of the chasuble ha.s no cross, 
but only a vertiial oriihrey, and in thi.s case the front, besides the 
vertical slriin*, has a horizontal orjihrey just below (he neck open¬ 
ing. d'his latter is (he type used in (he local Roman ('hurch. whiih 
has been adoiited in certain dioceses in South Germany and Swit¬ 
zerland, and of late year.s in tlu* Rom m ('.itholic churches in 
England, c.i;,. Westminster cathedral. 

The earlier decoration of the forked cross, i . r ., a vertical ! 
orjihrey with two arms turned ujiwards over the .shoulders, was i 
commonly retained in England and ha.s thus l)een largely adopted i 
by the “Anglo-C'atholic” clergy in modern times. Father Braun j 
gives jiroof (htit this decoration was not even originally conceived j 
as a cross at all. citing early instance's of its having bec-n worn l 
by laymc'ii and even by non-Christians. It was not until the 13th j 
century (hat the symliolical meaning of the cross began to be I 
elaborated, and this was accciUualed from the 14th century on¬ 
ward by (he custom of adding to it the figure of the crucified 
Christ and other symbols of the Tassion. Tliis, however, did not 
rei)resent any definite rule; and the orphreys of chasubles were 
decorated with a great variety of pictorial subjeels. The local 
Roman Church, true (o its ancient traditions, adhered to the 
.sinijiler forms. The modern Roman cha.suble. besides the conven¬ 
tional aralie.siiLie pattern, is decorated, according to rule, with | 
the arms of the archbishop and his see. j 

The Eastern Church. —The original ccjuivalent of the chasu- j 
ble is the phelonion, from the Eat. paciinUi. It is a vestment of ! 
the tyjie of the Western bell chasufile; Init, instead of being cut j 
away at (he sides, it is cither gathered up or cut short in front, j 
In the Armenian, Syrian, Chaldaean and Coptic rites it is cope- j 
shajied. The jihelonion is not in the East so .specifically a euchar- 1 
istit cestrnent as in the We.st, but is worn at other solemn func¬ 
tions besides the liturgy, c.g., marriages, processions. The Greek ' 
and Greek Melchitc metropolitans now wear the sakkos instead I 
of the phelonion; and in the Russian, Rutheni.an, Bulgarian and j 
Italo-Greek churches this vestment has superseded the phelonion 
iifthe case of all bishops (.see Palm.atic' and Vf.st.mk.vts). 

.See j. Bratn', S. J., Dir Jittir\:isehr Grwnnilur:^ (1007). pp. j 
i4Q"-'47. Ihmi U I.eclerij. in Cabrol. Diet. d'Archcol. Chret. ct i 
dc Liturgic, and the bibliogncphy to the article Vkstments. j 
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j covering Constantinoi)le, extending from the Black sea at Kara- 
I burnu to the Sea of Marmara at Buyuk Chekmedje. They form 
a very strong position, covered in part by Jakes and marshes, and 
i commanding all the country to the west. They were first con- 
I structed during (he Russo-Turki.sh w'ar of 1877-78, but were not 
at that time the scene of fighting. During the Balkan war of 
1912, however, they afforded a secure refuge to the Turkish 
armies defeated in the open field by the Bulgarians, and when 
the latter attacked them in mid-November of that year, with 
in.sufficient artillery preparation, they were repulsed with heavy 
loss. In the World War the lines were once more reconditioned 
in exjiei tation of an Allied attack on Constantinople. 

CHATEAU, the French word for castle {q.v.'). The develop¬ 
ment of the castle in the 15th and i6th centuries into houses 
arranged rather for residence than defence led to a corresponding 
widening of the meaning of the term chateau, which came to be 
applied to any seigniorial residence and so generally to all country 
houses of any pretensions {cj. (he Germ. Schloss). The French 
distinguish the fortified from the residential type by describing 
the former as the chateau fort, the latter as the chateau dc plai- 
sanee. The develojiment of the one into the other is adminibly 
illustrated by the chateaux scattered along the Loire. Of these, 
L.ingeais, still in jicrfect jireservation, is a fine type of the chateau 
fort, with its lolh century keep and 13th century walls. Amboise 
(14901, Blois (1500-.40). Chambord (begun 1526), Chcnonceaux 
(1515-60), Az.iy-le-Rideau (1521), may be taken as typical 
examples of (he chateau de plai.sauce of the transition period, all 
retaining some of (he architectural characteristics of the medi¬ 
aeval castle In English the word chateau is often used to trans- 
l.ite foreign words, e.g.,.SV///05.v,meaning country house or mansion. 

See Rknatssa.vci: Akciiiit.ctuke.. For the Loire chateaux .see Theo¬ 
dore Andrea Cook, Old Tourainc (1892). (T. F. II.) 

CHATEAUBRIAND, FRANgOIS RENE, Vic omte de 

f 1768-1848), Trench author, youngest son of Rene Auguste de 
Chateaubriand, comte de (rombourg, was born at St. Malo on 
Sej)t. 4, I 7f)8. He was a brilliant rejiresentative of the reaction 
against the ideas of the I'rench Revolution, and the most con- 
s|)i(;uuus figure in ITench literature during the I'irst Enijiire. 
His naturally jioetical tcmjicramcnt was fo.slcred in childhood by 
picluresijue inlluences, (he mysterious reserve of his morose 
father, the ardent jiiety of his mother, the traditions of his 
aneient family, the legends and unliciuatcd customs of the seejues- 
(ereil Breton district, above all, tlie vagueness and solemnity of 
the neighbouring ocean. His clo.sest friend was his sister Lucille,* 
a passionate-hearted girl, divided between her devotion to him 
and to religion. Fraru;ois received his education at I)ol and 
Rennes. From Rennes he proceeded to the College of Dinan, to 
jireparc for the jiriesthood, but decided, after a year’s holiday at 
the family chateau of Combourg (1786) to enter the army. In 
1788 he received the tonsure in order to enter (he order of the 
Knights of IMalta. In Paris (1787-89) he met La Harjjc, Evariste 
Parny, “Pindare” Lebrun, Nicolas Chamfort, Pierre Louis 
Ginguene, and others, of whom he has left iiortraits in his 
memoirs. In 1791 he departed for America to take part in a 
romantic scheme for the discovery of the North-West Passage. 
The passage was not found or even attempted, but the adventurer 
returned from his seven months’ Stay in America enriched with 
new ideas atul new imagery. In 1792 he married Mile. Celeste 
Bui.sson de Lavigne, a girl of 17, who brought him a small for¬ 
tune. He then joined the hnigres, and after many vicissitudes 
reached London, where he Jived in great po\a'rty. 

From hi.s English exile (1794-99) datc.s the Natchez (first 
printed in his Oeuvres complies, 1826-31), a prose epic portray¬ 
ing the life of the Red Indians. Two brilliant episodes originally 
designed for this work, Atala and Retie, are famous. Chateau¬ 
briand's first publication, however, was the Essai historique, poli¬ 
tique ct moral sur les revolutions . . . (London, 1797), which the 
author subsequently retracted, but did not sujipress. In this 
volume he appears as a mediator between royalist and rcvoiulion- 

‘Hcr Oeuvres were edited in 1879, with a memoir, by Anatole France. 
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ary ideas, a free-thinker in religion, and a disciple of Rousseau. A 
great change in his views was, however, at hand, induced, if we 
accept his own statement, by a letter from his sister Julie (Mme. 
de Farcy), telling him of the grief his views had caused his mother, 
who had died soon after her release from the Conciergerie in 
the same year. His brother had perished on the scaffold in April 
1794, and both his sisters, Lucile and Julie, and his wife had been 
imprisoned at Rennes. Mme. dc Farcy did not long survive her 
imprisonment. 

On Chateaubriand’s return to France in 1800 the Ccrtic dn 
christianisme was already in an ad\anccd state. Chateaubriand’s 
favourite resort in Paris was the salon of Pauline de Beaumont, 
who was to fill a great place in his life, and gave him some help in 
the preparation of his book. Atala, ou Ics amours de deux 
stiuvages dans le deserf, used as an episode in the Genic du 
christianisfyic, appeared si'parately in 1801 and immediately made 
his reputation. Alike in its merits and defects the piece is a more 
emphatic and highly coloured Paul ct Firi.’m/e. The Genie du 
christianisme, ou beauties de la religion chrefienne, apjx'ared in 
iSo2, upon the eve of Napoleon’s re-establi.^hment of the Catholic 
religion in France. No coincidence could have been more oppor¬ 
tune, and Chateaubriand esteemed himself the counterpart of 
Napoleon in the intellectual order. The work is not to be judged 
by its apologetics, but as a mastcrjucce of literary art. Its in¬ 
fluence in French literature was immense. The iiloa of Alfred de 
\’igny, the Harmonics of Lamartine and even the Lcgcndc des 
sicclcs of Victor Hugo may be said to have been inspired by the 
Genic, du christianisme. At the moment of publication it admir¬ 
ably subserved the statecraft of Naiioleon, and Talleyrand in 
1803 appointed the writer attache to the French legation at Rome, 
whither he was followed by Mme. de Beaumont, who died there. 

When his insubordinate and intriguing spirit comiielled his 
recall he was transferred as envoy to the canton of the Valais. 
The muriler of the duke of Enghien (March 21, 1804) took 
place before he took up this appointment. Chateaubriand im- 
mediat(*ly resigned his post. In 1807 he offended Napole(m by an 
article in the Merc arc de Prance (July 4), containing allusions 
to Nero which were rightly taken to refer to the cmiK*ror. The 
Mcrcure, of which he had become proprietor, was temporarily 
suppressed, and wms in the next year amalgamated with the Di C- 
ade. In 1806, he had made a pilgrimage to Jerusalem, under¬ 
taken in quest of new imagery. He returned by way of Tunis, 
Carthage, Cadiz and Granada. At Granada he met Mine, de 
Mouchy, and the place and (he mc'eting apparently suggested the 
romantic tale of Lc Dernier Abencerage, which, for political 
reasons, remained imprinted until the publication of the Oeuvres 
completes (1826-31). The journey also produced L'ltinerairc de 
Paris d Jerusalem ... (3 vols., 1811), and inspired his prose epic, 
Les Martyrs, ou le tHomphe dc la religion chrMienne (2 vols., 
iSoc/). Rend had appcareci in 1802 as an episode of the Ghtie du 
christianisme, and a separate unauthorized edition appeared at 
Leipzig. The tale forms a connecting link in Europi-an literature 
between Werthcr and Childe Harold; it paints the misery of a 
morbid and dissatisfied soul. Chateaubriand bidrayed amazing 
egotism in describing his sister Lucilc in the Amelic of the story, 
and much is obviously descriptive of his own early surroundings. 
With Les Natchez his career as an imaginative WTitcr is closed. 
In 183J he published his Pit tides ou discours historiques ... (4 
vols.) dealing with the fall of the Roman empire. 

Chateaubriand’s vanity and ambition made him dangerous and 
untrustworthy as a political associate. Ho was forbidden to de¬ 
liver the address he had prepared (1811) for his reception to the 
Academy on M. J. Chenier on account of the bitter allusions to 
Napoleon contained in it. From this date until 1814 Chateau¬ 
briand lived in seclusion at the Vallce-aux-loups, an estate he 
had bought in 1807 at Aulnay. His pamphlet Dc Bonaparte, des 
Bourbons, et de la ndcessitd de se rallier d nos princes Hgitimes, 
appeared on March 31, 1814, the day of the entrance of the allies 
into Paris. Louis XVIII. declared that it had been worth a 
hundred thousand men to him. Chateaubriand, as mini.ster of the 
interior, accompanied him to Ghent during the Hundred Days, ^ 
and for a time associated himself with the excesses of the royalist*-] 


reaction. But he rapidly drifted into liberalism and opposition, 
and was disgraced in Sept. 1816 for his pamphlet De la motuirchie 
scion la charte. He had to sell his library and his hou.se of the 
Vallec-aux-loups. 

After the fall of his opponent, the due Decazes, Chateaubriand 
obtained the Berlin embassy (1821), from which he was trans¬ 
ferred to London (1822 ), and he also acted as French plenipoten¬ 
tiary at the Congress of Verona (1822). He here made himself 
mainly responsible for the iniquitous invasion of Spain. He was 
foreign minister for a brief period, and then, aftet another inter¬ 
lude of effective pamjdileteering in opposition, accepted the 
embassy to Rome in 1827, under the Martignac administration, 
but resigned it at Prince Polignac's accession to office. 

During the first half of Louis Philipj)c's reign he wrote a 
Mernoire sur la captiviti^ de madamc Ui duchesse de Berry (1833) 
and other legitimist pamfihlets; but as the pro.spect of his again 
performing a conspicuous part diminished, he relapseil into an 
attitude of complete discouragement. His Congres de Vironc 
(1S38), Vic dc Ranct' (1844), and his translation of Milton, Le 
Paradis perdu de Milton (1836), belong to the writings of the.se 
later days. He died on July 4, 1848, affectionately tended by his 
old friend Madame RecamiiT, herself deprived of sight. For the 
last 1 5 years of his life he had been engaged on his MOnoires, and 
his chief distraction had been his daily visit to Madame Recamicr, 
at who.se house he met the European celebrities. He was buried 
in the Grand Be, an islet in the bay of St. Malo. Shortly after his 
death appeared his celebrated Memoires d'outrc-tombe (12 vols., 
i84t)-50). The.sc memoirs undoubtedly reveal his vanity, his 
egotism, the frequent hollowne.ss of his professed conviction.s, and 
his incapacity for sincere uttachmcnl, except, perhaps, in the case 
of Madame Reeamier. I'hough the book must be read with the 
greatest caution where others are concerned, it is perhup.s now 
the most read of all his works. 

Chateaubriand is chiefly significant as marking the transition 
from the old classical to the modern romantic school. The fertility 
of ideas, vehemence of expression and luxury of natural descrip¬ 
tion, which he shares with the romanticists, are controlled by a 
discipline learnt in the school of their predecessors. His palette, 
always brilliant, is never gaudy; he is not merely a painter but 
an artist. He is a master of ei»igrarnma(ic and incisive sayings. 
Terhap.s, however, the most truly characteristic feature of his 
genius is the peculiar magical touch which Matthew Arnold 
indicated as a note of Celtic extraction, which sujiplies an clement 
of sincerity to Chateaubriand's declamation. Egotism was his 
ma.ster-pa.ssion. He is a signal instance of the compatibility of 
genuine poetic emotion, of sympathy with the grander aspects 
both of man and nature, and of munificence in pecuniary matters, 
with absorption in self and general sterility of heart. 

—The Oeuvres completes of Chateaubriand were 
])rin(e(l in 28 vols., 1826-31; in 20 vols., i82i)--3i ; and in many later 
editions, notably in 1858-61, in 20 vols., with an introdurtory- study 
by Sainte-Bcuve. The principal authority for Chateaubriand's biog¬ 
raphy is the MCmoircs d'outrc-iombr. (1849-50), of which there is an 
English translation, The Memoirs of .. . Chateaubriand (6 vols., 
1902), by A. Tdxeira dc Mattos, based on the edition (4 vols,, 1899- 
1901) of Edmond Bir6. This work .should be supplemented by the 
Souvenirs et corrcspondances iiris des papiers de Mme. Reeamier 
(2 vols., 1859, ed. Mme. Ch. Lenormant). See also Comte de Marcel 
lus, Chateaubriand ct son temps (1859) ; the same editor’s Souvenirs 
diplomatiques; correspondance intime dr Chateaubriand (1858); C. 
A. Saintc-Bcuve, Chateaubriand cl son groupr lilUraire sous I’empire 
(2 vols., j86i, new and revised cd., 3 vols., 1872); other arlirlcs 
by Saintc-Bcuve, who was in this case a some what prejudiced critic, 
in the Portraits contemporains, vols. i. and ii.; Causeries du lundi, 
vols. i., ii. and x.; Nouveaux Lundis, vol. iii.; Premiers Lnndis, vol, iii.; 
A. Vinct, fitudes sur la lilt, franeaise au XIX>' siede (1849) ; M. de 
Eescure, Chateaubriand (1892) in the Grands icrivains francais; Emile 
F'aguet, Ptudes littiraires sur le XIX^' sit'cle (1887) ; and Eisai d'une 
bio-bibliographie. dc Chateaubriand el de sa famille (Vannes, i8q6), 
by Rcn^ Kerviler. Joseph Bdlicr, in Etudes critiques (lOO-l)- 
with the American writings, and there is an admirable criticism of 
the C^nie du christianisme in F. Bruneticre’s Hist, de la lilt, jranraise 
vol. iv. (1Q17). Some correspondence with Sainte-Bcuye was edited 
by Louis Thomas in 1904, and some letters to Mme. de StacI appeared 
in the Revue des deux mondts (Oct. 1903). 

CHATEAUBRIANT, a town of wc.stern Frame, capital of 
an arrondis-sement in the department of J^oirc-Inferieure, on the 
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left bank of the Ch^re, 40m. N.N.E. of Nantes by rail. Pop. 
O936) 7444- It takes its name from a castle founded in the nth 
century by Brient, count of PcMUhievre, remains of which still 
exist though it was shattered in J488. The new castle, begun in 
15.14 by Jean de Laval, and farnou.s in history as the residence 
of Francoise de Foix, mistre.ss of Francis I., has a beautiful colon¬ 
nade running at right angles to the main building. It was pre¬ 
sented to the department by the due d’Aumale in 1852. The inter¬ 
esting Romanc.sque church is dedicated to St. Jc^an dc Here. 
Chateaubriant is the seat of a subprefect and has a tribunal of 
first instance. It is an imfxjrtant centre on the Ouest-£tat rail¬ 
way, and has lime-kilns and agricultural trade. 

CHATEAU-D’OEX, resort, Switzerland, 20^ mi. from Mon- 
treux, in the Sarine valley, 3,182 feet abovx* sea-level, below the 
north-west end of the Bernese Oberland. Pop. 3,840. The castle 
has been replaced by a church and the village has many attractiv'e 
chalets scattered on the hillside, which are enriched with pine 
woods. 'I'he village is much frequented both in summer and in 
winter, and summer and winter sports are well developed. 

CHATEAUDUN, a town of north central France, capital of 
an arrondissernent in the department of Eure-et-Loir, 28 m. S.S.W. 
of Chartres. Pop. (1Q36) 6,447. It stands on high ground near 
the left bank of the Loir. The streets radiate from a central 
square, the town being replanned after fires in 1723 and 1870. 

Chiltcaudun (Castrodunum), which dates from the Gallo- 
Roman period, was in tlie middle ages the capital of the countship 
of Dunois. The chiltoau was built in great part by Count Jean and 
his descendants. Founded in the 10th and rebuilt in the 12th and 
T5th centuries, it consists of a principal wing adjoined by a chapel. 
To the left of the courtyard rises a 12th century lofty keep. The 
church of La Madeleine dates from the 12th century; the build¬ 
ings of the abbey to wliich it belonged are occupied by the sub- 
prefedure, the law' court and the hospital. St. Valerien, St. Jean 
and the ruined chapel of Notre-Dame du Champde are mediaeval 
in date. There is a tribunal of first instance. Flour-milling, tan¬ 
ning and leather-dressing, and the manufacture of .silver jewellery 
and machinery are carried on. Trade is in cattle, grain, wool and 
hemp. 

CHATEAU-GONTIER, a town of western France in the 
arrondissernent of La\’al in the department of Mayenne on the 
Mayenne, r8 mi. S. by E. of Eaval. Pop. (1936) 6.307. Chatcau- 
Gontier owes its origin and its name to a castle erected in the 
first half of the nth century by Gunther, the steward of Fulk 
Nerra of Anjou, on the site of a farm belonging to the monks of 
St. Aubin d’Angers. On the extindion of the family, the lordship 
w.'is assigned by Louis XI to Philippe de Comines. The church 
of St. Jean, a rcdic of the castle, dates from the iith-i2th cen¬ 
turies. The town suffered severely during the wars of the League. 
In 171^3 it was occujiicd by the Vendeans. It manufactures serge 
and llannel and is an agricultural market. 

CHATEAU-RENAULT, FRANCOIS LOUIS DE 
ROUSSELET, M/VKQurs de (1637-1776), French admiral, en¬ 
tered the army in 1658, but in 1661 was transferred to the navy. 
His early services were mostly performed in cruises against the 
Barbary |jirates (1672). When war broke out between England 
and France after the Revolution of 1688, he was in command 
at Brest, and was chosen to carry the troops and stores sent 
by the French king to the aid of James II. in Ireland. Although 
he was wMtehed by Admiral Herbert (Lord Torrington, q.v.), 
with whom he fought an indecisive action in Bantry bay, he 
executed his mission with success. ('haleau-Renault commanded 
a. squadron under Tourville at, the battle of Beachy Head in 
1690. He was with Tourville in the attack on the Smyrna con¬ 
voy in 1693. 

On the death of Tourville in 1701 he was named to the vacant 
post of vice-admiral of France, On the outbreak of the War of 
ilic Spanish Succession he was charged with the protection of 
the Sjianish ships which were to bring the treasure from America. 
Hi.s fleet of 15 French and three Spanish w'arships, having under 
their care 12 galleons, had anchored on Sept. 22 in Vigo bay. 
Ofheial obstacles were placed in the way of landing the treasure. 


At last the order came, and the bullion was landed under the 
care of the Galician militia which was ordered to escort it to 
Lugo. The bulk of the merchandise was on board the galleons 
when the allied fleet appeared outside of the bay on Oct. 22, 
1702. Sir George Rooke and his colleagues resolved to attack. 
The fleet was carrying a body of troops which had been sent out to 
make a landing at Cadiz, and had been beaten off. The fortifica¬ 
tions of Vigo were weak on the sea side, and on the land side 
there were none. The fleet of 24 sail was steered at the boom 
which Chateau-Renault had erected and broke through it, while 
the troops turned the forts and scattered the Galician militia. 
In the bay the action was utterly di.sastrous to the French and 
Spaniards. The booty was far less than the allies hoped, but the 
damage to the French and Spanish Governments was great. 

The king considered Chateau-Renault free from blame, and 
must indeed have known that the admiral had been trusted with 
too many secrets to make it safe to inflict a public rebuke. The 
Spanish Government declined to give him the rank of grandee 
which was to have been the reward for bringing the bullion 
safely home. But in 1703 he was made a marshal of France, 
and shortly afterwards lieutenant-general of Brittany. In 1708 
on the death of his nephew he inherited the marquisate, and on 
Nov. 15, 1716, he died in Paris. 

A life of Chateau-Renault was published in 190.3 by J. J. R. 
Calmon-Maison. There is a French as well as an English account 
of (he part played by him at Bantry bay and Beachy Head, and 
the controversy still continues. For the French history of the navy 
under Louis XIV. see Leon Guerin, Les Marins ilhisircs (1861), and 
Ilisloirc maritime de la France, vols. iii., iv. (1893). 

CHATEAUROUX, MARIE ANNE DE MAILLY- 
NESLE, Duciiesse de (1717-1744), mistress of Louis XV. of 
France, was the fourth daughter of Loui.s, marquis de Nesle. In 
1740, upon the death of her husband, the marquis de la Tournelle, 
she supplanted her sister, Madame de Mailly, as titular mistress 
in 1742. Directed by the due de Richelieu, she tried to arouse the 
king, dragging him off to the armies, and negotiated the alliance 
with Frederick II. of Prussia in 1744. Her political role, how¬ 
ever, has been exaggerated. 

See Ed. and J. de Goncourt, La Duchesse de Chdtcauroux ct ses 
socurs (new' ed. 1R80); IJistoire de Madame dc Chdleauroux tir6e dcs 
mimoires dc la Duchesse de Brancas (1919). 

CHATEAUROUX, a town of central France, capital of the 
department of Indre, situated on the left bank of the Indre, 88 m. 
S. of Orleans on the main line of the Orleans railway. Pop. (1936) 
26,318. The old town, close to the river, forms a nuc leus round 
which a newer and more extensive quarter, bordered by boule¬ 
vards. has grown up; the suburbs of St. Christophe and Deols 
I'^.i’.) lie on the right bank of the river. Chateauroux owc.s its 
name and origin to the castle founded about the middle of the 
loth century by Raoul, prince of D6ols, which later passed to 
Henry II. of England, falling eventually to the Conde family 
(1612). The present Chateau-Raoul dates from the 14th and 15th 
centuries and forms part of a charming river-side landscape. The 
old Eglise des Cordeliers (13th century) contains a museum and 
a library' w'ith the oldest extant ms. of the “Chanson dc Roland.” 
The modern church of St. Andre is very tastefully planned in the 
Gothic style. Chateauroux is the seat of a prefect and of a 
court of assizes. It has tribunals of first instance and of commerce 
and a board of trade-arbitrators and a chamber of commerce. The 
manufacture of textiles and machinery is actively carried on and 
there is a state tobacco factory. 

CHATEAU-THIERRY, a town of northern France, in the 
department of .\isne, 59 m. E.N.E. of Paris on the Eastern rail¬ 
way to Nancy. Pop. (1936) 7,600. Chateau-Thierry is built on ris¬ 
ing ground on the right bank of the Marne, over which a fine 
stone bridge leads to the suburb of Marne. On the top of a hiU 
are the ruin.s of a castle, said to have been built by Charles Martel 
for the Frankish king, Thierry IV., whence the name of the town. 
The chief relic is a gateway flanked by massive round towers, 
known as the Porte Saint-Pierre. A belfry of the 15th century and 
the church of St. Crepin (Crispin) of the same period are of some 
interest. 
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Ch^teau-Thierry was formerly the capital of the district of 
Brie Pouilleusc, and received the title of duchy from Charles IX 
in 1566. It was captured by the English in 1421, by Charles V in 
1544. and sacked by the Spanish in 1591. During the wars of the 
Fronde it was pillaged in 1652; and in the campaign of 1814 it 
suffered severely, under Bliicher, the Russo-Prussian forces be¬ 
ing beaten by Napoleon in the neighbourhood. It w'as the farthest 
point reached by the Germans in their offen.sive of May 27. 1918. 
The 2nd and 3rd divisions of the American Expeditionary force 
were sent to the Marne in the Chateau-lTiierry region to assist 
the hard-pressed French forces. At Chatcau-Thierry itself a U.S. 
machine-gun battalion took part in the successful defense of the 
river-crossing, w'hile to the west of the town the 2nd division, 
under General Omar Bundy, fought the fiercely contested engage¬ 
ment of Belleau Wood. 

(See German Offensive, 1918; Marne, Second Battle of 

THE.) 

La Fontaine was born in the town in 1621. His house is still 
preserv'cd in the street that bears his name. 

The distinctive industry is the manufacture of mathematical 
and musical instruments. There is trade in the white wine of the 
neighbourhood, and in agricultural products. Gypsum, millstone 
and paving-stone are quarried in the vicinity. 

CHATELAIN, in France originally merely the equivalent 
of the English castellan, i.e., the commander of a castle. With 
the growth of the feudal system, however, the title gained in 
P'rance a special .significance which it never acquired in England, 
as implying the jurisdiction of which the castle became the 
centre. 

The chatclain was originally, in Carolingian limes, an oflficial 
of the count; with the development of feudalism the office became 
a fief, and so ultimately hereditary. In this as in other respects 
the chatclain was the equivalent of the viscount (q.v.); sometimes 
the two titles were combined, but more usually in those provinces 
where there w'ere chafelains there were no viscounts, and vice 
versa. 

The title chat clam continued also to be applied to the inferior 
officer, or concierge chatclain, who was merely a castellan in the 
Pmglish sense. The power and status of chdteUnns necessarily 
varied greatly at different periods and places; occa.sionally they 
were great nobles with an extensive jurisdiction, as in the Low^ 
Countries (sec Burgrave). The clidtcllmtic (castcllania), or juris¬ 
diction of the chatclain, as a territorial division for certain 
judicial and administrative purposes, survived the di.sappearance 
of the title and office of the chatclain in France, and continued till 
(he Revolution. 

Sec Achillc Luchairc, Manuel des institutions jranenisrs (1802); 
Du Cange, Glossarium, s. “Castcllanus.” 

CHATELAINE, the mbstress of a castle. From the custom 
of a chatelaine of carrying the keys of the castle suspended from 
her girdle, the word was applied in the late 19th century to the 
collection of .short chains, worn by ladies, to which keys, i^)enknifc, 
ncedlecase, scissors, etc., were attached. 

CHATELET, the word used in France for a building designed 
for the defense of an outwork or gate, sometimes of great strength, 
but distinguished from the chateau, or castle proper, in being 
purely defensive and not residential ffrom Med. Lat. castella). 

In Paris, before the Revolution, this word was applied both to 
a particular building and to the jurisdiction of which it was the 
seat. This building had been first a castle defending the ap¬ 
proach to the Cite. Tradition traced its existence back to Roman 
times, and in the 18th century one of the rooms in the great 
tower was still called Caesar's room. The jurisdiction was that of 
the provostship (prev6t6) and viscountship of Paris, which wa.s 
of feudal origin, probably going back to the counts of Paris. 

It was not till the time of St. Louis that, with the appointment 
of fitienne Boileau, the provostship of Paris became a public 
office no longer put up to sale (prdvdti en garde). When the 
baillis (see Bailiff and Bailie) were created, the provost of 
Paris discharged the functions of a hailli, in which capacity he 
heard appeals from the seigniorial and inferior judges of the city 
and its neighbourhood, keeping, however, his title of provost. 
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When under Henry II certain hailliages became presidial juris¬ 
dictions (presidiaux), i.e., received the right of judging without 
appeal, the Chdtelet was made a presidial court. Finally, various 
tribunals peculiar to the city of Paris, i.e., courts exercising juris¬ 
dictions outside the common law or corresponding to certain 
cours d'exception which existed in the provinces, were united 
with the Chatelet, of which they became divisions (chambres). 
Thus the lieutenant-general of the police made it the seat of his 
jurisdiction, and the provost of the lie de France, who had the 
same criminal jurisdiction as the provosts ol the marshals of 
France in other provinces, sat there also. As to the pcr.sonncl 
of the Chatelet, it was originally the same as in the hailliages, 
except that after the 14th century it had some special officials, 
the auditors and the examiners of inquests. Like the baillis, the 
provost had lieutenants who were deputies for him, and in addi¬ 
tion gradually acquired a considerable body of cx officio coun¬ 
cillors. This last staff, however, w^ns not yet in exi.stence at the 
end of the 14th century, for it is not mentioned in the Registre 
criminel du Chatelet (1389-92), In 1674 the whole personnel 
was doubled at the time when the new Chatelet was established 
side by side with the old. the two being soon after amalgamated. 
On the eve of the Revolution it comprised, beside the provost 
whose office had become honorary, the lieutenant civil who 
presided over the chamhre dr prevote an parr civil or court of 
first instance; the lieutenant crimine.l, who presided over the 
criminal court; two lieutenants particuliers, who pre.sided in turn 
over the chamhre du prdsidial or court of appeal; a juge audileur; 
64 councillors (comcillers) \ the procurcur du roi, four avocats 
du rot, and eight substituts, i.e. deputies of the procurcur (see 
Procurator), beside a host of minor officials. Under the Revo- 




The chatelet. paris, originally a fortress, later a prison and 

COURTHOUSE. AS IT LOOKED BEFORE ITS DESTRUCTION IN 1802 


lution the Constituent Assembly empowered the Chatelet to try 
cases of Use-nation. It was before this court that wa.s opened the 
inquiry following on the events of Oct. 5 and 6, 1789 (Louis’ 
removal to Paris). It was suppressed by the law of Aug. 16, 1790, 
together with the other tribunals of the ancicn regime. The site 
of the building still bears the name of Chatelet, (J. P. E.; X.) 

CHATELLERAULT) a town of wc.stem France, capital 
of an arrondissement in the department of Vienne, 19 mi. N.N.E, 
of Poitiers on the Orleans railway. Pop. (1936) 16.032. It is 
situated on the right bank of the Vienne and is connected with 
the suburb of Ch^teauneuf by a .stone bridge of the 16th and 
17th centuries. Ch&tellerault (or Chatelherault: Castellum Airaldi) 
derives its name from a fortress built in the loth century by 
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Airaucl. viscount of its territory. In T515 it was made a duchy 
in favour of Fran(,ois de Bourbon, hut was soon reunited to the 
crown. In 1548 it was bestowed on James Hamilton, 2nd earl 
of Arran (sre Hamilto.v). The manufacture of cutlery dates 
from the 14th century and is carried on in villat?es along the banks 
of the Clain. The most important industrial e.stablishment is the 
national small-arms factory, established in 1S19. 

CHATHAM, EARL OF, WILLIAM PITT (1708-1778), 

was born at (loklcn square, Westminster, on Nov. 15, 1708. His 
father was Robert, son of the famou.s governor Pitt of Madras, 
who sold to the Regent Orleans his great diamond still to be .seen 
in the Louvre; his mother Harriet Villiers, daughter of Viscount¬ 
ess Grandison, a notable character in her day. He was the fourth 
child of a family of six, of whom his elder brother Thomas 
inherited the governor’s Cornish ])roperty, Heconnoc, and the 
youngest, his favourite sister Ann, attained some note in the world 
that Horace Walpole adorned. At the age of ten or 11 he was sent 
to Eton and in Jan. 1727 to Trinity college, Oxford. He .showed 
no remarkable genius at either j)!au‘, but obtained a sound classical 
education and came to know many of those with whom he was 
afterwards associated: Lyttelton, the Grenvilles, two Foxes, IJan- 
bury Williams, J’ratt and Henry Fielding at Eton, while Henley, 
the Wesley.s, Samuel Johnson and Murray were his contemporaries 
at Oxford. Hut after a year he had to leave Oxford owing to the 
persistent gout which had already got hold of him and he sirent 
some months studying law at the university of Utrecht. By this 
time, when he was barely 20 most of his natural protectors were 
dead, including his father, his uncle, (he soldier-statesman Lord 
Stanhope, who used to delight in his nephew's martial spirit and 
call him the “young marshal,” ami the grim old governor who 
loved the l)oy and said of him “he is a hopeful lad and doubt 
not he will answer yours and all his friends expectations.” But 
he had good friends in the Grenvilles, who procured him a cornetcy 
in their uncle Lord Cobham’.s reghnent of Hor.se, w'hich later 
became the ist Dragoon (juards. In spite of a small income of 
little more than £200 and though he took his military training 
more .seriously than most, he made many friends in the political 
world and found lime and money to make another, his last, 
journey abroad, in the course of which he had a passing love 
affair and at Lyons saw the contluence of the Rhone and .Sadne 
which, 20 years later, gave him a hint for one of his most famous 
speeches. 

A Commoner.—In 1735 his real career began when he ob¬ 
tained a s('at in the House of Commons fgr Old Sarum, one of 
his brother’s pocket-boroughs. Naturally he joined the oppo.sition 
to Walpole, to which all his young friends belonged, under tht* 
leadership of (.'arteret, ("hestert'ield, Wyndham and Pulteney, with 
the prince of Wales as their patron and Bolingbrokc their mentor. 
Pitt’s maiden speech was delivered in the following year on an 
address moved by the opposition to congratulate (he king on the 
prince’s marriage. Ivxcept for some back-handed compliments to 
the king and covert allusions to the notorious dissensions in the 
royal family, the speech as reported hardly seems to account 
for its results. “We must muzzle this terrible cornet of horse,” 
exclaimed Walpole and forthwith deprived him of his comnn.ssion. 
At any rate this deprivation did Ihtt no harm, for he obtained a 
better post in the prince’s household: and his fame was made. 
Walpole too lived to regret it, for no speeches made from the 
ojjposilion benches during the last years of his administration on 
the commercial disputes with Spain and on the conduct of the 
war, into which Walpole was finally goaded, were, so pointed, so 
hitter and so damaging as I’itt’s. J’itt, indeed, with that engaging 
frankness characttTistic of his public utterances, sulxsequcntly 
admitted that on the main object of Walpole’s policy, an accom¬ 
modation with Spain on the vexed question of the right of search, 
he was wrong and Walpole right. But this his first duel with a 
great parliamentary leader is chiefly remarkable for the revela¬ 
tion of hi.s power of giving exi)res.sion to the opinions of impor¬ 
tant sections of the community, such as the commercial men 
and even the colonists beyond the sea, hardly represented in the 
close oligarchy of parliament. In one of his speeches, for example, 
he called on the House to remember “the two millions of people 


j in your American colonies,” so apt to be forgotten, and to con¬ 
demn Walpole’s policy because “the complaints of your despair¬ 
ing merchants,—the voice of England has condemned it.” Thus 
early he .showed the source of his strength and of his influence 
as the Great Commoner by seeking for the national will and the 
national policy, not within the walls of a corrupt and unrepresen¬ 
tative House of Commons, hut in the hearts of the people of Eng¬ 
land itself. 

On Walpole’s fall in 1742 the new ministry was constituted, 
largely owing to Walpole’s influence behind the curtain, chiefly 
of men not prepared to carry the vendetta against him to ex¬ 
tremes. It included his old colleagues Newcastle and Hard- 
wicke; Carteret was appeased by the post of Secretary of State; 
Pulteney was silenced by a peerage; and Cobham’s Boy Patriots, 
of whom Pitt was now the leading figure, were excluded. Pitt 
indeed secured a committee to enquire into Walpole's conduct 
during his ministry, but got little satisfaction from its half¬ 
hearted proceedings. For the next two years he devoted himself 
to conipa.ssing Carteret’s downfall. 

Growing Influence.—Carteret, that downright and arresting 
figure of the i8th century with his genius for foreign affairs, had 
one principle in common with Pitt, a determination to overthrow 
the exorbitant power of the Bourbons in Europe, which both 
regarded as the standing menace to England. But they differed 
es.sentially in their methods. In the confusing war of the Austrian 
Succe.ssion (1741-48) Carteret could only see a purely continental 
issue and though, like Pitt, he was anxious to secure Frederick's 
support, he was mainly concerned in forming a great coalition of 
German states under the Icadershi]) of England and Hanover to 
support Maria Theresa in her struggle with France; in this aim 
he found support Jrom George II., who was always preoccupied 
with the .safety of his German electorate, Pitt on the other hand 
thought we were wasting our efforts in forming German alliances, 
always onerous and expensive, and made the most of the popular 
jirejudice against the king’s German dominions, maintaining that 
our true policy was to devote oursedves entirely to the duel with 
France in our proper siihere at sea and in attacks on France’s 
colonial pos.sessions, which threatened English enterprise and ex- 
i pansion both in America and in India. Hence he attacked Carteret 
i c'ven more bitterly than he had Wiilpole in a series of philippics 
in which full rein was given to his unrivalled power of invective. 
“A desperate rhodomontit^ing minister,” “An infamous minister, 
who seems to have renounced the name of an Englishman,” “A 
Hanover troop minister, a flagitious taskmaster, whose only party 
are the 16,000 Hanoverian.s, the placemen by whose mc'ans he has 
conquered (he cabinet,”—such are .some of the gems of invective 
which abound in Pitt’s attacks on Carteret’s policy of continental 
alliances and Hanoverian subsidies. Even more in keeping with 
Pitt’s lifelong views wais his denunciation of Carteret’s secret 
methods and his refusal to “gain the confidence of the people” 
for his measure.?. This secrecy, more than anything else, proved 
Carteret’s undoing, for he was as secret with his colleagues as 
with parliament and people; in 1744, finding that the cabinet re¬ 
fused any longer to honour his blank cheques, he resigned. 

The wMy now seemed open to Pitt; for the Pelhams, now in the 
ascendant, felt they could no longer dispense with so formidable 
an orator. But unfortunately Pitt had grievously wounded the 
king’s tcndcrest feelings by his attacks on Hanover, “a despicable 
electorate,” as he called it, and by derogatory remarks about 
the battle of Dettingen; the king absolutely refused to have him 
in his closet. It required a further exhibition of Pitt’s power over 
the House and in the country and of his patriotic spirit during 
the ’45, when he was consulted by all and looked up to as almost 
the only effective and vigourous statesman; it required too the 
resignation of the Pelham ministry in 1746 before the king re¬ 
called them a few days later on their own terms, which included 
a post for Pitt, first as Vice-Treasurer for Ireland, and shortly 
afterw^ards as Payma.ster. 

A Disinterested Payftiaster.—Thc duties of Paymaster then, 
as now, were not onerous, but the pickings were not to be despised. 
It was the custom for the Paymaster to put out at interest on 
his own account the large lump sums paid over to him at the 
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beginning of a year for subsequent disbursement; as he had not to 
band over any surplus balances he might have accumulated till 
the end of his term of office, the profits from this source were 
very large. It was also customary for the Paymaster to accept a 
commission of on every subsidy to a foreign prince, of which 
there were many at that time. Pitt resolutely set his face against 
these practices and after holding the office for nine years left it a 
poor man but with a resounding reputation for disinterestedness 
among his countrymen. He also introduced some useful reforms 
for the benefit of the recipients of pay and ixmsions. 

Domestic Life.—He had leisure during the next seven years, 
two of them in war-time and the remainder uneasy years of prep¬ 
aration for the Seven Years’ War, to give a general supjiort to the 
Pelham administration. He could also afford to indulge in his 
passion for landscape gardening, both on his friends’ estates and 
in the grounds of South Lodge, Enfield, that he purchased for 
himself, to seek at various spas mitigation for his almo.st inces- 
safit attacks of gout, and to allow himself the grandio.se scale of 
expenditure that he aftected especially in generosity to his friends 
For, in addition to his salary of about £4,000, in 1744 he had 
received a legacy of £10,000 from the old duchess of Marlborough 
‘ upon account of his merit in the noble defence he has made of 
the laws of Emgland, and to prevent the ruin of his country.” 
but though he had many warm friends bound to him, says a 
contemporary, by his “private good qualities, friendship beyond 
professions, industry and ability to oblige,” yet he was cs.senlially 
a solitary man, especially aftcT a rift in tb.e affection of him.self 
and his favourite sister Ann. Fortunately in the autumn of 1754 
he suddenly woke up to his love for H(!ster, the one sister of his 
five Grenville friends; ami at one of their places, Wotton, with 
its “deep shades of oak, softening lawns and tranquil waters, like 
a lively smile lightening up a thoughtful countenance,” discovered 
liis love to her and received the admi.ssion of hers. On Nov. 16 
following they were quietly married in London; and so began 
one of the happiest unions that it has ever befallen the fate of a 
great statesman to find, blessed as it was with a perfect under¬ 
standing between the two and soon with the added joys of happy 
parenthood. Pitt was especially fortunate in finding a home where 
he could be certain of abiding trust and sympathy at this lime, 
for he was on the eve of hi.s most arduous struggle as a i>relude to 
those wonderful fi^'e years w'hen he bore the whole weight of a 
decisive war upon his shoulders. 

The Great Commoner.—Until Pelham's death during the year 
1754, though not alwa>’S entirely approving of the ministry's 
l)oIicy, he had supported it in war and peace, without surrendering 
his right of protest against measures which ran counter to hi.s 
fundamental principles. He strove vainly to give the last i)eriod 
of the war a colonial and maritime bias, away from the futile 
campaigns on the continent; and during the years of peace set 
his face against Pelham’s too drastic economies on the navy, 
which he always regarded as our chief weapon of offence and 
defence; he also protested against Newcastle’s expcn.sivc and 
pusillanimous policy of seeking protection by subsidy treaties 
with a crowd of German princelings. But on Pelham's death he 
was driven to more forcible measures. Newcastle, on whom Pel¬ 
ham’s mantle fell, though unrivalled as a parliametilary manager, 
w'as no statesman and had the weak man’s jealou.sy of eminence 
in that line. Pitt was incontestably the greatest leader in the 
House of Commons, but for that very reason Newcastle feared 
to put the leadership in his hands. His only possible rival was 
Henry Fox, but Newcastle forced Pitt and F’ox into tcmiwrary 
alliance against him by placing over them Robinson, a worthy 
nonentity. The two great orators baited poor Robinson beyond 
endurance and forced him to resign whereupon Newcastle was 
reduced to taking Fox, as the less eminent of the two, to fill his 
place. Pitt naturally felt himself betrayed by Fox's desertion 
and transferred his attacks to him, being inspired in one debate 
to compare the junction of the feeble Newcastle and the vehement 
Fox with his recollection of “the conflux at Lyons of the Rhone 
and the Saone: this a feeble, languid stream, and, though lan¬ 
guid, of no depth—the other a boisterous and overbearing tor¬ 
rent—but they meet at last; and long may they continue united, 


to the comfort of each other, and to the glory, honour and happi¬ 
ness of this nation,” This jibe cost Pitt the Pay Gflu e. 

But it would not do. The war began with the defeat of Brad- 
dock on the Monongahela and the loss of Minorca, while the 
old German muddle seemed likely to be repeated with the pro¬ 
posals to hire troops from Hesse, Brunswick and Saxony and a 
treaty with Russia for an invasion of Germany in defence of 
Hanover and a few months later another with Prussia to prevent 
any foreign power entering on German soil. The popular demand 
for Pitt became irresistible and Pitt was ready to respond to 
the demand. “1 know,” he said, “that I can save this country 
and that no one else can.” In Nov. 1756 he formed a ministry 
without Newcastle and with Devonshire as its nominal head; but 
even a I’ilt with the wLofb country at his back could not stand 
against Newcastle’s parliamentary legions, so in June 1757 the 
ministry was reconstituted on the understanding that Newcastle 
.should wield all the patronage and Pitt bend his whole mind to 
(he war. Never was division of labour more effectual. 

America and India.—Pitt was determined that this should 
i be a national W'ar. He got rid of Gi rman mercenaries who h;id 
I been sent over to resist invasion and revived the ancient militia, 

1 which he made a serviceable defence force; he saw to it that 
England “should pul herself on board her th'el,” by finding her 
(he necessary ships and men; he united all parties not only in 
the House but throughout the country by apixal.s “ca})tivaling of 
the people” and above all gave them confidence by enuiuiating 
a courageous and intelligible war policy, America and Itulia he 
fastened upon as the main objects of our strategy, so to the first 
he sent out his main expeditions and gave his chief thoughts to 
elaborating the campaigns for the conque.st of Canada; and to the 
East India Company and their “heaven-born general’’ Clive he 
lent invaluable support in their struggle against the French East 
India Company. But not content with these main fields of opera¬ 
tion he saw that a colonial empire could best be won by also 
(li.>traeling France in other parts of the world. He attacked her 
on her ow'ii coasts, in Africa, in the West Indies and ahovc all 
kept her main armies and resources engaged in the duel with our 
ally Frederick by subsidizing him and sending a British force to 
guard his flank. He was of course accused of inconsistency in thus 
supporting a German war, but the e.s.sential difference between 
his policy and that of Carteret and Newcastle was that Germany 
was no longer the main object hut subsidiary in the sense that 
he could boa.sl that he had won America in Germany. 

Not the least of his services was the nttw spirit he infused into 
his cho.scn generals, Wolfe, Amherst, Forbes; his admirals, Bos- 
cawen, Hawke, Saunders, Pocock, Watson; the American levies 
and assemblies who fought and paid for the common cause as they 
had never been willing to do before; and even the Highland levies, 
rebels ten years before, W'hom he had the courage to seek out “in 
Ihoir mountains of the north.” Against such a minister directing 
so determined a national effort the Bourbon powers, even when 
they were united in 1761, were helpless. At the treaty of Paris in 
1763, which consolidated the victories, England found herself 
supreme in North America and in India, had her Mediterranean 
base, Minorca, restored and gained territory both in Africa and 
the West Indies; but above all she had learned that she could 
fight best when she relied on herself. 

Before the end of the war, however, Pitt had been forced to 
rc.sign. George III., on his accession in 1760, at once showed his 
determination to bring the war to an end as sixedily as possible 
in order to gain control of the government machinery monopolized 
by Newcastle and the Whigs, and to become himself head of the 
administration as the Patriot King. In his first speech to the 
Council he gave Pitt a taste of what was coming by describing 
the war as “bloody and expensive” and practically ignoring 
Frederick, the faithful ally to whom Pitt was committed. The 
introduction of Bute into the cabinet and its refusal in Oct. 1761 
to forestall Spain’s entry into hostilities by an immediate declara¬ 
tion of war, as Pitt advocated, led to his resignation and even to 
the momentary eclipse of his popularity by his acceptance of a 
pension and of a peerage for his wife. 

But though the king had brought the war to an end in 1763, 
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by the Treaty of Paris, which Pitt had attacked in the House as 
an inadequate recognition of England’s worldwide successes in 
the war, and by the resignation of Newcastle had obtained con¬ 
trol of the government machinery of patronage and bribery, yet 
he was not happy in his ministers. Bute resigned after the Treaty 
of Paris, his successor George Grenville still thought he could 
lecture and dictate to the king as in the old halcyon days of Whig 
supremacy. Indeed the king soon came to the conclusion that 
the supcTfjcial resemblance between Pitt’s principle of “measures 
not men” and his own desire for non-party government with 
individual ministers sukservient to himself indicated Pitt as the 
most .satisfactory refuge from his difficulties. Pitt had indeed 
opposed the measures promoted by the king against Wilkes and 
the use of general warrants as an infringement of the liberty of 
the subject and was known to disapprove of the Stamp Act passed 
by Grenville with the king’s full approval; but he would have 
accepted office in 1765 had it not been for difficulties with his 
own followers. Thereupon the king was driven to accept the old 
Whig party under Rockingham. 

The Earl of Chatham.—In the following year, however, when 
the Stamp Act had been repealed, and the Rockingham ministry 
found its position untenable owing to the intrigues of George 
HP’s creature Northington, Pitt consented to form a ministry 
drawn from all sections of the House. The only chance for the 
success of such an experiment would have been complete control 
by Pitt himself: unfortunately his strength was waning and he 
chosg the comparative ease of the House of Lords, being created 
carl of Chatham, and of the almost sinecure post of Lord Privy 
Seal. Even so he might have guided his heterogeneous team on 
the right lines had he been able to remain at his post. But a few 
months after assuming office his great mind temporarily gave way 
and he remained in retirement for close on two years, almost 
dead to the world and refusing even at the king’s reiterated re¬ 
quests to see him or take any part in government. At the end of 
176S he roused himself, on some slights to his own personal fol¬ 
lowers, to resign the Privy Seal, but did not appear in the House 
of Lords till 1770, when for the first time he gave his peers a 
taste of that wonderful eloquence that had held the lower house 
spell-bound for so niviny years and had helped to earn for him 
the title of the Great Commoner. His princifial subject of attack 
w’as on the conduct of the House of Commons in giving up its 
own privileges at the bidding of (he king in the Wilkes case and 
in declaring (hat Luttrell, the candidate with a minority of votes, 
had been elected for Middlesex over Wilkes who headed the poll. 
He [iresscd for a dissolution to get rid of a corrupt and subservient 
House of Commons; he supported the City in its protests on 
behalf of civil liberty; and he once more dealt with the invasion 
of civil liberties through general warrants. In 1770 Chatham pro¬ 
posed to “infuse new health into the constitution” and neutralize 
its “rotten parts,” the boroughs, by f)eiTnitting “every county to 
elect one member more in addition to their present representation. 
The knights of the shire approach nearest to the constitutional 
representation of the country”: and in the following year de¬ 
clared himself a convert to triennial parliaments, as a method of 
bringing parliament more into touch with the people. On foreign 
policy he sounded the alarm against the Bourbons as exemplified 
by Spain’s high-handed seizure of the Falkland islands. But all 
his eloquence was to no purpose. He could not, nor was he per¬ 
haps, with his dictatorial disposition (he man to unite the opposi¬ 
tion. and, a.s his speeches were unreported to the nation, where lay 
his strength, they made little immediate impression on his 
ajxuhetic colleagues. 

America.—But the chief care of his last years was America. 
Though the Stamp Act had been repealed, largely as a result of a 
speech from Pitt, yet his own chancellor of the exchequer, 
Town.shcnd. during Chatham’s illness, had imposed other trifling 
duties, which brought in little revenue to England but irritated the 
Americans just as much as if they had been a serious financial 
burden. Attempts to enforce the obnoxious taxes led to violence 
in America, and repressive measures w^ere adopted by the English 
government; by 1775 it had come to war. 

Chatham from the outset laid down the principle that while the 


imperial parliament might legitimately impose duties for the regu¬ 
lation of imperial trade, any tax levied solely on the Americans 
should only be voted by the Americans themselves. But Chatham’s 
pleas against the government policy went far beyond legal dis¬ 
tinctions. He loved the Americans for their British independence 
of spirit and he knew from his own experience in the war that 
they only needed appeals to their sense of justice and to their 
patriotism to become a “willing, giving people.” “I rejoice that 
America has resisted,” he told the House of Commons at the 
time of the Stamp Act: at this graver crisis, he told the Peers 
that “it is not repealing this act of parliament, it is not repealing 
a piece of parchment, that can restore America to our bosom; 
you must repeal her fear.s and her resentments; and you may 
then hope for her love and gratitude.” 

But he broke away from the Whigs when they were prepared 
to recognize the independence of America, even when she had 
cast in her lot with England’s secular enemy, France; and he 
made his dying speech in the Hou.se of Lords in protest against 
any such diminution of an empire based on freedom, which he 
had done more than any living man to exalt. A few days later, 
after his collapse in the House of Lords, he died at his beloved 
country house at Hayes in Kent on May ii, 1778. 

Broken by illness as he was during the last 15 years of his life 
and often almost despairing of his country, at least he was su¬ 
premely happy in his private life, whether at Hayes in Kent, the 
hou.se (hat he bought in 1756, sold ten years later, and bought 
again in 1767, or at Burton ryn.sent in Somersetshire, left to him 
with an estate worth some X.^.ooo a year by Sir William Pynsent, 
a man who admired his services to the country but whom he had 
never seen. Here he was never too busy to train his five children 
to his own st.indard of love and service to England, finding in 
“(he young statesman” William a readiness to follow in his own 
footsteps,—or to enter into their childish games or more dignified 
amu.scments such as private theatricals on classical subjects. 

As an orator he was perhaps the greatest that England has pro¬ 
duced, as one may guess even from the indistinct fragments that 
have come down to us by surreptitiou.s reporting. Even in reading 
them one can understand something of what Charles Butler meant 
when he said that “every hearer was impressed with the conviction 
that there was something in him even finer than his words, that 
the man was infinitely greater than the orator”; while Grattan 
said of him: “He lightened upon the subject and reached the point 
by the flashings of his mind, which, like those of the eye, were 
felt but could not be followed.” As a statesman his greatne.ss 
was not only in the executive ability and clear vision of objectives 
which he manifested in his glorious five years as Secretary of 
State; but even more in the lessons he taught his countrymen, 
unheeding though they were at the time, of the spirit in which 
this empire of theirs was to be governed if it was to survive. 

Bibliograpuv. —J, Almon, Anecdotes of Chatham 3 vols. (1798, 
6th cd.) chiefly inspired by Grenvilles; Rev. F, Thackeray, Life of 
Chatham, 2 vols. (1827) dull, but useful documents; Chatham Corre¬ 
spondence, ed. W. S. Taylor and J. H. Pringle, 4 vols. (1839) selection 
from Chatham mss. now in Record Office; Correspondence of W. 
Pitt w. Colonial Governors, ed. J. S. Kimball, 2 vols., N.Y. (1900) 
invaluable for understanding Pitt’s work as Secretary of State; 
A. von Ruville, William Pitt Graf von Chatham 3 vols. (Stuttgart, 
1905), English trs., 3 vols. (1907), admirable for discovery of facts, 
but wrongheaded in judgment; Lord Rosebery, Chatham, Early Life 
and Connections (1910) has early letters not found elsewhere; D. A. 
Winstanley, Personed and Party Government and Lord Chatham and 
the Whifi Opposition (1912). Basil Williams, Life of Wm. Pitt, E. of 
Chatham, 2 vols. (1913) containing bibliography of further books and 
mss. (B. Wi.) 

CHATHAM or MIRAMICHI, an incorporated town and 
port of entry in Northumberland county, New Brunswick, Can¬ 
ada, on the Miramichi river, 24 mi. from its mouth and on the 
Canadian National railway. Pop. (1941) 4,082. The town con¬ 
tains a Roman Catholic pro-cathedral, many saw-mills, pulp- 
mills, and establishments for curing and exporting fish. The lum¬ 
ber trade, fisheries and the manufacture of pulp are the chief 
industries. 

CHATHAM, a city and port of entry of Ontario, Canada, and 
the capital of Kent county, 64 mi. S.W. of London and ii mi. 
N. of Lake Erie, on the Thames river and the Canadian Na- 
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tional, Canadian Pacific and Pere Marquette railways. Pop. 
(1941) 17.369* It has steamboat connection with Detroit and 
the cities on Lakes Huron and Eric. It is situated in a rich agri¬ 
cultural and fruit-growing district, and carries on a large export 
trade. It contains a large wagon factory, planing and flour mills, 
manufactories of fanning mills, binder-twine, woven-wire goods, 
engines and windmills, 

CHATHAM, a port and municipal borough comprising the 
Chatham parliamentary division of Rochester, Kent, England, on 
the right bank of the Medway, 34 mi. E.S.E. of London by the 
Southern railway. Pop. (1938 ) 44,940. Area 6.8 sq.mi. Though 
a distinct borough, it is continuous on the west with Rochester, 
and forms with it and New Brompton, on the cast, one large 
town. The site on Chatham hill controlling the river entrance 
yielded human remains in the tumuli; also pottery and coins. 

Chatham (Ceteham, Chet ham) belonged at the time of Domes¬ 
day to Odo, bishop of Bayeux. It later formed a suburb of 
Rochester, but Henry VIII and Elizabeth established dockyards; 
and Elizabeth, an arsenal here. The dockyard was altered and 
improved by Charles I and Charles II, and became the chief naval 
station of England. In 1708 an act was passed for extending the 
fortifications of Chatham. Henceforw-ard the dockyard became 
the centre of attraction around which the town grew. 

The Dockyard.—This covers an area of 516 ac. and has a 
river frontage of over three miles. It w'as brought into its present 
state by the extensive w’orks begun about 1867. Before that tune 
there was no basin or wet-dock, though the river Medway to some 
extent answered the same purpose, but a portion of the adjoin¬ 
ing salt-mairshes was then taken in, and three basins have been 
constructed, communicating with each other by means of large 
lock.s, so that .ships can pass from the bend of the Medway at 
Gillingham to that at Upnor. Subsequent improvements included 
dredging operations in the Medway to improve the approach, and 
the pro\’ision of extra dry-dock accommodation under the Naval 
Works acts. There are in all nine dry dorks, one of which now 
takes fir.st-class cruisers. The yard is equipped for building light 
(lass cruisers and refitting ships of all classes and for building 
submarines. There is a chapel within the yard. 

St. Mary’s church w'as opened in 1903, but occupies a site in 
use since Saxon times. Stephen Borough (d. 1584), discoverer of 
the northern passage to Archangel in Ru.s.sia 0553 ). is com¬ 
memorated there. St, Bartholomew’s chapel, originally attached 
to the hospital for lepers founded by Gundulph, bishop of Roches¬ 
ter, in 1070, is in part Norman. The funds for the maintenance 
of the hospital were appropriated to the hospital of St. Bartholo¬ 
mew, erected in 1863 within the boundaries of Rochester. The 
almshouse established in 1 592 by Sir John Hawkins for .seamen 
and shipwrights is still extant; the building wars re-erected in 
the 19th century, while the fund called the Chatham Chest, 
originated by Hawkins and Drake in 1588, was incorporated with 
Greenwich hospital in 1802. The Naval ho.spital was opened in 
1907 and replaces the old Melville hospital w'hich was situated in 
Old Brompton. The Naval barracks were opened in 1897 on a 
site previously used as a convict prison. There are numerous 
brickyards, limekilns and flour mills in the district neighbouring 
to Chatham, and the town carries on a large retail trade, in great 
measure owing to the presence of the garrison. There is a con¬ 
siderable traffic on the Medway. Chatham was constituted a par¬ 
liamentary borough by the Refonn bill of 1S32. In 1918 the mu¬ 
nicipal boroughs of Chatham, Gillingham and Rochester com¬ 
bined to return two members. The town was incorporated in 
1890. It includes the suburb (an ecclesiastical parish) of Luton, 
in wliich arc the w’aterworks of Chatham and district. 

CHATHAM ISLANDS, a small group of islands in the 
Pacific ocean forming part of New Zealand, 450 mi. due E. of 
Lyttleton, in South Island, in about 44° S., 177° W. It consists 
of three islands, a large one called Whairikauri, or Chatham Is¬ 
land, a small one, Rangihaute, or Pitt Island, and a third, Ran- 
gatira, or South-East Island. There are also several rocky islets. 
Whairikauri, of which the highest point reaches about 1,000 ft., is 
remarkable for the number of small lakes it contains. Its form is 
irregtilar, being about 38 mi. in length and 25 mi. in extreme 
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breadth, with an area of 321 sq. miles. The geological structure 
(mainly volcanic rocks with schists and Tertiarx- limestone ) indi¬ 
cates that the islands were once part of New Zealand. In general 
the soil 16 extremely fertile, and where it is naturally drained a 
rich vegetation of fern and flax occurs. On the southwestern .side 
is Petre bay, on which, at the mouth of the river Mantagu, is 
Waitangi, the main settlement. 

The islands were discovered in 1791 by Lieutenant W. R. 
Broughton (1762-1821) who gave them the name of Chatham 
after the earl of Chatham. He called the native.s Morioris or Mai- 
orioris. In 1831 they vxere conquered by 800 Maori who were 
landed from a European vessel. The natives were almost exter¬ 
minated, and disease killed off most of the remainder. Their 
language was akin to that of the Maori of New Zealand, though 
they differed from them physically. Cattle and sheep are bred. 
At one period whalers visiting these seas used to call at the Chat- 
hams for supplies. The chief exports are wool and fisherx produ( ts. 
particularly frozen fish. The area of the group is 372 sq.mi. In 
1936 the population on all islands tot.ailed only 70: (399 Euro¬ 
peans and 303 Maori). 

There arc no indigenous mammals; the reptiles belong to .Nb w 
Zealand species. The birds—the largest factor in the fauna—have 
become very greatly reduced through the introduction of cals, 
dogs and pigs, as well as by constant destruction. The larger bell- 
bird is now scarce, the fruit-pigeon and the two endemic rails are 
extinct. The fossil avian forms are very important, especially 
from the point of view of the geographical distribution of species 
and the survival of the older forms in these remote corners. There 
have been discovered the remains of a species of swan Infionging 
(o the South American genus Chenopis, and of the (uatara {Hat- 
tcria) lizard, the unique s{x;cies of an ancient family now sur¬ 
viving only in New Zealand. One of the finest of the endemic 
flowering plants of the group is the boraginaceous “Chatham 
Island lily” {Myositidium nobilc')^ and a gigantic forget-me-not, 
growing near the high-water mark on the shores. Dracophyllums, 
leucopogou.s, and arborescent ragworts are characteristic forms in 
the vegetation. 

CHATILLON-SUR-SEINE, a town of eastern Fiance, in 
the department of Cote-d'Or, on the Eastern and P.L.M. railways, 
67 mi. N.N.W. of Dijon. Pop. (1936), 4,690. It is situated on the 
upper Seine, which is here joined by the Douix, the source of 
which is much visited. Chatillon, an old feudal town, anciently 
con.sisted of two parts. Chaumont, belonging to the duchy of 
Burgundy, and Bourg. ruled by the bishop of Langres; they did 
not coalesce till the end of the i6th century. It was taken by the 
English in 1360 and by Louis XI in 1473, during his struggle with 
Charles the Bold. Chatillon was one of the first cities to adhere to 
the League, but suffered severely from the oppression of it.s gar¬ 
risons and governors. It is as.sociated with the abortive conference 
of 1814 between the representatives of Naixileon and the Allies. 
TTie ruined 13th century castle of the dukes of Burgundy lies 
above the town. Near by stands the church of St. Vorles, begun in 
the loth century, but with many additions; it contains a sculptured 
Holy Sepulchre of the i6th century aiul a number of frescoes. 
Marshal Marmont, duke of Ragusa was born at Chatillon in 1774, 
and built a chateau here. Its industries include iron-founding and 
the manufacture of agricultural machinery. ■ 

CHATSWORTH, a parish of Derbyshire, England, contain¬ 
ing a famous scat belonging to the duke of Devonshire. Chats- 
worth House is situated close to the left bank of the river 
Derwent, 2^m. E.N.E. of Bakewell. It is Ionic in style, built 
foursquare, and enclosing a large open courtyard, with a fountain 
in the centre. In front, a beautiful stretch of lawn slopes gradually 
down to the riverside. The celebrated gardens are adorned with 
sculptures by Gabriel Cibber; the fountains are said to be sur¬ 
passed only by those at Versailles. The great conservatory, un¬ 
rivalled in Europe, which covered nearly an acre, was demolished 
in 1920. The house contains a famous library and a fine collection 
of pictures by Reynolds, Holbein, Diirer, Murillo, Jan van Eyck, 
Dolci, Veronese, Titian, Michelangelo, Leonardo da Vinci, Raf- 
faelle, Correggio; and sculptures by Canova, Thorwaldsen, 
Chantrey and R. J. Wyatt. Chatsworth Park is upwards of iim. 
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in circuit. Beyond the river, and immediately opposite the house, 
stands the model village of Edensor, erected by order of the 6th 
duke. The parish diurch contains an old brass in memory of 
John Heaton, confidential servant to Mary, queen of Scots. In 
the churchyard are the graves of Lord Frederick Cavendish, 
murtlered in 1882 in I’hocnix Lark, Dublin, and of Sir Joseph 
I'axton, the designer of the great conservatory. 

Chat.sworth (Chfitsvordr, Chctelsvordc, “the court of Chetel”) 
took its nanur from Chetel, one of its Saxon owners. It was en¬ 
trusted by the Conqueror to the custody of William Pcverel. 
Chatsworth afterwards belonged for many generations to the 
family of Leech, and was purchased in the reign of Elizabeth by 
Sir William Cavendish, husband of thi- famous lie.ss of Hardwick. 
In 1557 he began to build Chatsworth House, and it was completed 
after his death by his widow, then countess of Shrewsbury. Here 
Mary, tjueen of Scots, sjjent several years of her imprisonmtmt 
under the care of the earl of Shrewsbury. During the Civil War, 
(.'hatsworlh was occupied as a fortress by both parties. It was 
pulled down, and the [iresent house begun by William, 1st duke 
of Devonshire in 1688. 

CHATTANOOGA, a city of Tennessee, U.S.A., on the 
Tennessee river, at the southern boundary of the state adjoining 
Georgia; a port of entr\' and the count>' seal of Hamilton county. 
It is at the intersection of federal highways 11, 27, 41 and O4; 
has a muni( ipal airport, Lovell held, and is served by the 
Eastern and the Pennsylvania-Central airlines. 

It is also siTved by llie following railroads: Southern (five main 
divisions). Nashville, (-'hattanooga and St. Louis (two main divi¬ 
sions), the Central of Georgia and the I'ennessee, Alabama arxl 
(Ji’orgia. 

'Phe 'I'ennessee river is navigalile all year round, and river 
steamers and barges supplenu'nt the city's transportation re(|uire- 
menls. 

The land area of the incorporated city is 27.4 sij.mi. The 
population by the 11)40 federal census was 128,163. 

In i<).30 the metropolitan population was 168,581) and in 1040, 

Chattanooga is the geographic cenin' and largest city of the 
Tennessee Valley authority’s development program. 

'I'he mile-long $,(6,000,000 (.!hickamauga dam is in the northern 
outskirts of the city; the Watts Bar dam and Hales Bar dam 
are near by. Manufacturing is the principal industry. 'Hie more 
than 440 factories produce U[)vvard of 1,500 articles. C'hief 
among these are; textiles, farm implements, steam boilers, gas. 
coal and electric stoves and ranges, [ilurnbing .supplies, machin¬ 
ery, bathtubs, soil pipe, structural steel, furniture, chemicals, 
paper, glass bottles, ceramic jiroducts, beverages, medicines, 
cement, candy and electrically treated iron ore. Its educational 
institutions include; University of C'haltanooga (coeducational); 
two [irivate military schools for boys, Baylor school and McUal- 
lie school; one [irivate school for girls. Girls' Preparatory school; 
and two private grammar-kindergarten schools. Bright school and 
Wert school; Chattanooga College of Law; and C!adek Con.serva- 
tory of Music. 

A large municijial auditorium, built as a memorial to men of 
(.'hattanooga who served in (he World War of i()i4-iS, houses 
all types of indoor i)erformances. 

In 1817 missionaries came to the Cherokee Indians on the 
('hickamauga, 6m. E. of Chattanooga. In 1834 a Cherokee chief, 
John Ross, built a house (still standing) within the pre.sent limits 
of the city, and the place was long called Ross's Landing. It 
was incoqxirated as Chattanooga in 1S51, and received a city 
charter in 1866. Since 1911 it has had a commission form of 
government. In i860 the population was 2,545; m 1880, 12,892; 
in 1900, 30,154. The iron industry was well established even be¬ 
fore the development of hydro-electric power, because of the 
proximity of coal-fields and iron mines. The city and its en¬ 
virons were the scene of imiiortant engagements in the Civil 
War, notably the battles of (^hickamauga, on Sept. 19-20, 1863: 
and of Missionary Ridge and I.rOokout mountain (“the battle 
above the clouds”), on Nov. 24-25, 1863. The national cemetery 
in the city contains 14,248 graves (5,059 marked “unknown”), 


and there is also a Confederate cemetery. Chickamauga battle¬ 
field, ten miles S. of Chattanooga, in Georgia, has been a national 
military' park since 1895. In both the Spani.sh-American and the 
World War it was used for the mobilization and training of 
troops. Its 5,563 acres are dotted with over 2,000 monuments, 
and many others are scattered over Missionary Ridge, Lookout 
mountain and other historic spots. Et. Oglethorpe, just north of 
the battlefield, is a regimental cavalry post. 

Military.—From the end of September to November 24 the 
Army of the Cumberland was invested in Chattanooga by the Con¬ 
federates, whose position lay along Missionary Ridge from its 
north end near the river towards Rossville, whence their entrench¬ 
ments extended westwards to Lookout Mountain, which dominates 
the whole ground, the Tennesisee running directly beneath it. Thus 
Rosccrans was confined to a .semi-circle of low' ground around 
Chattanooga itself, and his supplies had to make a long and 
difficult dtdour from Bridgeport, the main road being under fire 
from the Confederate position on Lookout and in the Wauhatchie 
valley adjacent. Bragg indeed ex])ected that Rosccrans would be 
starved into retreat. But the Fedends once more, and this time 
on a far larger scale, concentrated in the face of the enemy. The 
XL and XI 1 . corjis from Virginia, under Hooker, were transferred 
by rail to reinforce Rosccrans; other troops were called up from 
(he Mississippi, and on Get. 16 the Federal government reconsti¬ 
tuted the western armies under the sujircme command of General 
(irant. The XVb corps of the Army of the Tennessee, under 
Sherman, was on the march from the Mississijipi. Hooker’s troops 
had already arrived when Crrant reached Chattanooga on Oct. 23. 
The Army of (he Cumberland was now under Thomas, Ro.secrans 
having been recalled. The lir.st action W'as fought at Brown’s Ferry 
in the Wauhatchie valley, where Hooker exi-cuted with complete 
precision a jilan for (he rcvictualling of Chattanooga, established 



Plan of the battle of Chattanooga, nov. 23-25. I863 


In this battle of the American Civil War the armies of Hooker, Thomas and 
Sherman, under the supreme command of Gen. Grant, In successive assaults 
against the fortified heights of Lookout mountain and Missionary ridge won 
a decisive victory for the Union cause 

him.self near Wauhatchie on the 28th, and repulsed a determined 
attack on the same night. But Sherman was still far distant, and 
the Federal forces at Knoxville, against which a large detachment 
of Bragg’s army under Longstreet was now sent, were in grave 
danger. Grant waited for Sherman’s four divisions, but prepared 
everything for battle in the meantime. His plan was that Thomas, 
in the Chattanooga lines, should contain the Confederate centre 
on Missionary’ Ridge, while Hooker on the right, at Wauhatchie, 
was to attack Lookout Mountain, and Sherman, farther up the 
river, was to carry out the decisive attack against Bragg’s extreme 
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right wing at the end of Missionar>- Ridge. The last marches of 
ihe XV. corps were delayed by stormy weather, Bragg reinforced 
Longstreet, and telegraphic communication between Grant and the 
FederaJs at Knoxville had already ceased. But Grant would not 
move forward without Sherman, and the battle of Chattanooga 
was fought more than two months after Chickamauga. On Nov. 
23 a forward move of Thomas’s army, intended as a demonstra¬ 
tion, developed into a serious and successful action, whereby the 
first line of the Confederate centre wa.s driven in for some dis¬ 
tance. Bragg was now much weakened by successive detachments 
having been sent to Knoxville, and on the 24th the real battle 
began. Sherman's corps was gradually brought over the river near 
the mouth of Chickamauga Creek and formed up on the east side. 

The attack began at r p.m. and was locally a complete success. 
The heights attacked were in Sherman’s hands, and fortified 
against counter-attack, before nightfall. Hooker in the meanwhile 
had fought the “Battle above the Clouds’’ on the steep face of 
Lookout Mountain, and though opposed by an equal force of Con¬ 
federates, had completely driven the enemy from the mountain. 
The 24th then had been a day of success for the Federals, and 
the decisive attack of the three armies in concert was to lake plai e 
on the 25th. But the maps deceived Grant and Sherman as they 
had previously deceived Rosecrans, Sherman had captured, not 
the north point of Missionary Ridge, but a detached hill, and a 
new and more serious action Inul to be fought for the pos.session 
of Tunnel Hill, w'here Bragg's right now lay strongly entrenched. 
The Confederates used every effort to hold the jmsilion and all 
Sherman's efforts were made in vain. Hooker, who was moving 
on Rossville, had not progressed far, and Bragg was still free to 
reinforce his right. Grant therefore directed Thomas to move 
forward on the centre to relieve ,(he [iressure on Sherman. 7 'he 
Army of the Cumberland •was, after all, to .strike the decisive blow. 
About 3.30 P.M. the centre advanced on the Confederate’s trenches 
at the foot of Missionary Ridge. These were carried at the first 
rush, and the troops were ordered to lie down and await orders. 
Then occurred one of the most dramatic episodes of the war. 
Suddenly, and without orders cither from Grant or the officers at 
the front, the whole line of the Army of the Cumberland rose and 
rushed up the ridge. Two successive lines of entrenchments were 
carried at once. In a short time the crest was stormed, and after 
a last attempt at resistance the enemy’s centre fled in the wildest 
confusion. The pursuit was pressed home by the divisional gen¬ 
erals, notably by Sheridan. Hooker now advanced in earnest on 
Rossville, and by nightfall the W'hole Confederate army, except 
the troops on Tunnel Hill, was retreating in disorder. These too 
were withdrawn in the night, and the victory of the Federals was 
complete. Bragg lust 8,684 men killed, wounded and prisoners out 
of perhaps 34,000 men engaged; Grant, with 60,000 men, lost 
about 6,000. 

CHATTEL, a term used in English law as equivalent to “per¬ 
sonal property,” that is, property which, on the death of the owner, 
devolves on his executor or administrator to be distributed (un¬ 
less disposed of by will) among tlic next of kiii according to the 
Statutes of Distributions. Chattels are divided into chattels real 
and chattels personal. Chattels real are those interests in land 
for which no “real action” (jee Practice and Procedcre) lies; 
estates which are less than freehold (estates for years, at will, 
or by sufferance) are chattels real. Chattels jR-rsonal are sudi 
thing.s as belong immediately to the person of the owner, and for 
which, if they are injuriously withheld from him, he has no rem¬ 
edy other than by a i)ersonal action. Chattels personal are di¬ 
vided into choscs in possession and choses in action {see Chose). 

CHATTEL MORTGAGE, a transaction by which an owner 
of personal property transfers the property to a creditor for the 
puqjose of securing payment of the debt. The chattel mortgage 
differs from a pledge in that the latter requires transfer of posses¬ 
sion and control of the goods to the creditor, whereas in the typical 
chattel mortgage full possession and use of the goods remain in 
the mortgagor. And preci.sely here lie both the great economic 
advantage and the social danger of the device. For, having po.sses- 
sion, use and control, the mortgagor retains the economic use of 
goods which he is vastly better able to utilize than is bis lender^ 


indeeil. out of such u,se he may realize the wherewithal to pay off 
the very debt secured by the mortgage. So in the case of a (.haitel 
mortgage on crop.s to be sown or grown, (he advances of the 
country banker are intended to finance the growing of those crop.s, 
and will normally be repaid out of its sale. And so with live stock 
mortgages and mortgages on the ('quipment of a factory, of a 
small plant, etc. On the other hand, the continued and unre¬ 
stricted possession of the goods by the mortgagor is likely to mis¬ 
lead hi.s other creditors, present or prospecti^'e, into the belief that 
his assets arc greater than they are; and in the e\'enl of trouble, 
the mortgagee’s prior claim, if sustained, m.iy come in to cut 
them off from any possibility of realizing their debts. Out of this 
double need has arisen legislation in all American States except 
Pennsylvania (which does not recognize the diatte! mortgage) 
limiting the validity of the tran.saction unless the mortgagee takes 
posses.sion, or unle.ss the mortgage instrument is filed for public 
information in some prescribed public office. But the details of 
the legislation arc amazingly diverse. In some States the filing 
is retjuired to be in the county where the mortgagor resides; in 
others, in (hat where the goods are located, in still others, in both. 
In some States pos.se.s.sion or filing must occur at once, to be 
effective; in others, within a lixc'd jn-riod. such as ten days; in still 
others it is effective as .soon as it occurs, whenever that may be. 
Everywhere, persons purchasing the goods from the mortg:igor in 
possession take free of the mortgage if it has not been filed, and if 
(hey are ignorant of it. Everywhere, some of the mortgagor’s 
creditors can disregard the mortgage, if it remains unfiled; but the 
precise cla.sscs of creditors jirolerted vary widely. It may be safely 
stated, however, that a mortgagee who does not comply with the 
statute nowhere acciuires a satisfactory security. 

The requirements of form arc equally diverse. The form of 
apparently outright bill of sale (r/.r.) is ix-rmissible, but not 
widely u.sed, to evidence chattel mortgages in the United States, 
In States where no form is required, save a paper signed by the 
mortgagor, the object is to allow business to be done simply and 
quickly. But some States attempt to avoid fraudulent practices 
of mortgagees by requiring the mortgagor to receive, and give a 
receipt for, a copy of the mortgage; the purpose is to make fraud¬ 
ulent alteration easy to detect. Others fear dishonest practices of 
mortgagors, and require witnesses or formal acknowledgment to 
make the document valid. Here the attempt is, in part, to prevent 
the mortgagor from later denying that he gave (he moiTgage. 
Others require, in addition, afiulavits by the mortgagor, or by the 
mortgagee, or by both, that the debt securetl is in truth owed, 
and the transaction bona fide. This last requirement arises out of 
the ap|)arently not uncommon practice of debtors—especially 
merchants—-when approaching insolvency, of creating fictitious 
debts to their friends, and attempting to divert their assets by 
colourable mortgages to secure such debts. And because of a 
similar fear of creditors being misled, a mortgage on a merchant’s 
floating stock in trade has been hedged about by the courts with 
so many restrictions as to make it worthless as a continuing 
security to-day. That chattel mortgages are regarded—at least 
where merchants are the mortgagors—as signs of seriou.s financial 
difficulty, sufficient to cause .su.spension of credit, is partly due to 
this fact, partly to their evil odour bccau.se of much attempted 
fraudulent use, and i)artly to the fact that in open-credit selling 
the sellers properly insist on the stock of goods continuing unen¬ 
cumbered: they have suf)plied the goods; they do not want those 
same goods to be diverted to paying debts to others. 

Almost everywhere a chattel mortgage is good between mort¬ 
gagor and mortgagee, despite non-compliance with such formal¬ 
ities or with the filing provisions of the local statute. The mort¬ 
gagee can take possession and foreclose on default in payment of 
the debt, or in any other of the terms of the transaction—common 
recjuirements being that the mortgagor shall keep the goods on the 
premises, shall not attempt to sell (hem, nor suiter attachment of 
the goods by other creditors, and so on. The risk of loss hv fire 
or theft lies, always, on the mortgagor; and often, too, he is 
required by the mortgage to keep the goods insured for the 
mortgagee’s benefit. 

Chattel mortgages are in wide use. Crop mortgages are a major 
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basis for financing current farm operations throughout the coun¬ 
try. The same i-s true of live stock rai.sing; save that here the 
mortgages are commonly taken in the first instance by specialized 
mortgage companies rather than by banks or local merchants. 
The widc-Hiircad instalment selling business makes considerable 
u.se of the device, though more of the conditional sale (sec In¬ 
stalment Purchase). In the shape of mortgages on articles 
of personal use .such as automobile.s, and on hou.sehold furniture, 
chattel mortgages underlie many of the small consumption loans 
of needy borrowers—often with serious aliu.ses. And they are 
becoming increasingly important in coriiorafe mortgage-bond 
issues, since a mortgage on plant is obviously seriously impaired 
unless it can be made to cover the plant’s equipment as well. In 
this lust held serious discrepamy is beginning to be felt between 
the real estate portion of the sc-curity, as to which recording, once 
effected, is good forever, and the chattel portion, as to w'hich 
periodical refiling is necessary. Finally, the chattel mortgage, in 
the peculiar form of the tru.st receifit, is used in the financing 
of imports, and of the sale of automobiles. In this form—an 
exception carved by the courts out of general statute.s—it is good 
as against the mortgagor's crc-dilors irre.s[>e( live of filing or pos.se.s- 
sion; but not as against purchasers without notice. 

In (he United States the c hat led mortgage takes the place of the 
bill of sale, the latter term being there applied to a signed docu¬ 
ment descrifling goods and evidencing their sale, which a seller 
gives to a buyer who fur some reason requirc-s evidence* of his 
ownership. Of late years the prevalence of automobile thefts 
has led generally to legislation reciuiring a bill of sale to be made 
out in (he case of sales of second hand cars, and filed with the 
licensing authorities of the Stale. (K. N. L.) 

Sf'v L. Jciiu's, Chdtirl Mortpay,rs (IndianujKili.s, icjoS); IluhbelVs 
Lt'ynl Dhrdorv (annual); Karl T. Frc'dc'rick (0)22), 22 Col. L. Rev., 
39 S» 54 t>» U. Kliot, The. h'armer’s Campaiyn for Credit (N.Y., i(j27). 

CHATTERER, the general name applied to the members of 
tw'o lamilies of birds. The South American chatterers arc the 
Colingidae, woodland birds, feeding mainly on fruit; the best 
known are the cocks of the rock, umbrella and bellbirds (qq.v.). 
Chatterer was once inappropriately applied to the waxwing \q.v}f, 
originally wrongly placed in a genus of jays, Garrulus, which was 
renderecJ clinltcrer in an earlv book on ornilhologv. 

CHATTERIS, urban district and market town in the Isle of 
Ely, Cambridgeshire, England, 25 \ mi. N. by W. of Cambridge by 
thcL.N.E.R. I’op. (1938) 5,085. Area 21 .sq.mi. St. Peter's church 
is principally Decorated. Parts remain of a Benedictine convent 
founded in the lolh century and rebuilt after fire in the early 
,14th. 

To the north runs (he great Forty-foot Drain, akso called Ver- 
muyden’s, after the Dutch engineer, whose name is associated with 
the fen drain.ige works of the mitl 17th centuiw’. 

CHATTERJI, BANKIM CHANDRA (Bankimachan- 
DRA Chattoi'Aoiiyaya) (1838-1894), Indian novelist, was born 
in the di.strict of the Twenty-four Parganas in Bengal on June 
27. 1838. and was by caste a Brahman. He was educated at the 
Hugh college, at the Presidency college in Calcutta, and at Cal¬ 
cutta university, where he was (he first to take the degree of 
(1K58), He entered the Indian civil service, and served as 
deputy magistrate in various districts of Bengal, his official 
servires being recognized, on his retirement in 1S91. by the title 
of rai bahadur and the C.I.E. He died Ajiril 8. 1894. Bankim 
Chandra was the greatest novelist of India during the 19th cen- 
lur>’, whether judged by the amount and quality of his writings, 
or by the influence w'hich they have continued to exercise. He 
created in India a school of fiction on the European model. His 
novels include Dnryes-Nandini, Kapda-Kundnla, Mrinalini, and 
Bisha-Brikkha. His outstanding W'ork however i.s the Ananda 
Math, a story of the Sannyasi rebellion of 1772. The rebels gained 
a crushing victory over the Briti.sh and Mohammedan forces. 
This success was. however, not followed up a.s a mysterious ; 
“physician." sjH-aking as a divinely-inspired prophet, advised 
Satyananda to jihandon further resistance, as. for the time, Brit¬ 
ish rule wn.s the only alternative to Mohammedan oppression. 
This book contains the famous song Bandc Matoram. 

Although the Bandc Mataram was not used during Chatterji’s 


life time as a party war-cry, it became, during the agitation 
which followed the partition of Bengal, the recognized patriotic 
song of the revolutionary party. The words Bande Mataram, 
“Hail to thee; Mother” are usually held to be an invocation to 
Kali, the godtiess of death and destruction. The Sanyassi rebels 
are represented as having erected, in addition to the dark image 
of Kali “The Mother who has been,” a white marble statue of 
the “Mother that shall be”: the poet sings the praise of the 
“Mother” 

as Lachmi bowered in the flower 

that in the water grows, 

but he also praises her as “Durga, bearing ten weapons.” Other 
fia.ssages, too, are susceptible of revolutionary interpretation. 
Whatever Chatterji’s original intention (it is sometimes held that 
it is merely an invocation of the Motherland) the story of the 
Sanyassis, the ingenious language and its stirring air, the Mallar- 
Kawali-Tnl, all have a strong appeal to the Hindu mind and the 
Ba 7 tde Mataram has become a powerful influence in political 
agitation and the accepted hymn of the extremist party. 

In his earlier years Bankim Chandra served his ay)prcnticeship 
in literature under Ishwar Chandra Gupta, the chief poet and 
.satirist of Bengal during the earlier halt ot the 19th century. 
Bankim Chandra’s friend and colleague, Dina Bandhu Mitra, 
w-as virtually the founder of the modern Bengali drama. Among 
the younger men who venerated Bankim Chandra, and benefited 
by his example and advice, may be mentioned tw'o distinguished 
poets, Nabin Chandra Sen and Rabindranath Tagore. 

CHATTERTON, THOMAS (1752-1770), English poet, 
was born at Bristol on Nov.* 20, 1752, three months after the 
death of his father, who had been master of the Pile street free 
school, at Bristol. In 1760 Chatterton was sent to the Colston 
free .school w'herc he stayed for eight years. But this Bristol 
blue-coal school had little share in the education of its marvel¬ 
lous jHipil. The office of sexton at the church St. Mary Rcd- 
cliffe had been held for nearly two centuries by the Chatterton 
family, and under the guidance of his uncle, the child found 
his favourite haunt in the beautiful old church, deriving a fresh 
interest, when he was able to read, in certain quaint old chests, 
where parchment deeds, old as the Wars of the Roses, lay un¬ 
heeded and forgotten. In 1763 a beautiful cross of curious work¬ 
manship, which had adorned the churchyard of St. Mary Red- 
cliffe for upwards of three centuries, was destroyed by a church¬ 
warden, and the boy sent to the local journal on Jan. 7, 1764, 
a clever .satire on the parish vandal. His delight was to lock 
himself in a little attic, where, with books, cherished parchments, 
saved from the loot of the muniment room of St. Mary Red- 
clifte, and drawing materials, he lived in thought with his i5lh 
century heroes and heroines. The first of his literary mystifica¬ 
tions, the duologue of “Elinourc and Juga,” was written before 
he was twelve years old, and he showed it to the usher at Col¬ 
ston’s hosjatal, T. Phillips, as the work of a 15th century poet. 

His “Rowleian” jargon appears to have been chietly the result 
of the study of John Kersey’s Dictionarium Anglo-Britannicurn, 
and Prof. W. W. Skeat seems to think his knowledge even of 
Chaucer was very slight. He had already conceived the romance 
of Thomas Rowley, an imaginary monk of the 15th century, and 
lived for the most part in an ideal world of his own, in that 
elder time when Edward IV. was England’s king, and Master 
William Canynge—familiar to him among the recumbent effigies 
in Reddiffc church—still ruled in Bristol’s civic chair. Canynge 
is represented as an enlightened patron of literature, and Row- 
ley’s dramatic interludes were written for performance at his 
house. In order to escape a marriage urged by the king, Canynge 
retired to the college of Westbury in Gloucestershire, where he en¬ 
joyed the society of Rowley, and eventually became dean of 
the institution. TiTie literary masquerade which thus constituted 
the life-dream of the boy was wrought out by him in fragments 
of prose and verse into a coherent romance, until the credulous 
scholars and antiquaries of his day were persuaded into the belief 
that there had lain in the parish chest of Redcliffe church for up¬ 
wards of three centuries, a collection of mss. of rare merit, the 
work of Thomas Rowley, an unknown priest of Bristol in the days 
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of Henry VI., and his poet laureate, John Lydgate. 

Among the Bristol patrons of Chatterton were two pewter- 
ers, George Catcott and his partner Henry Burgum. Catcott 
was one of the most zealous believers in Rowley, and continued 
to collect his reputed writings long after the death of their 
real author. On Burgum, who had risen in life by his own 
exertions, the blue-coat boy palmed off the de Bergham pedigree, 
and other equally apocryphal evidences of the pewterer’s descent 
from an ancestry old as the Norman Conqilest. The de Bergham 
quartering, blazoned on a piece of parchment doubtless recov¬ 
ered from the Redcliffe muniment chest, was itself supposed to 
have lain for centuries in that ancient depository. The pedigree 
was professedly collected by Chatterton from original records, 
including “The Rowley mss.” The pedigree still exists in Chat- 
tertons own handwriting, copied into a book in w^hich he had 
previously transcribed portions of antique verse, under the title 
of “Poems by Thomas Rowley, priest of St. John's, in the city 
of Bristol”; and in one of these, “The Togrnament,” Syrr Johan 
de Berghamme plays a conspicuous part. The ennobled pewtcrer 
rewarded Chatterton with live shillings, and was satirized for 
this valuation of a noble pedigree in some of Chatterton’s latest 
verse. 

On July I, 1707, Chatterton was transferred to the office of 
John Lambert, attorney, to whom he was bound apprentice as 
a clerk. There he found leisure for his own favourite pursuits. 
An ancient stone bridge on the Avon, built in the reign of 
Henry II., had been displaced by a new bridge opened in 1768. 
Shortly afterwards the editor of Felix Farley's Jourml received 
from a correspondent, signing himself Dtinclmus Brisioliensis, a 
“description of the mayor’s first passing over the old bridge,” 
professedly derived from an ancient ms. The original manu¬ 
script is now preserved in the British Museum, along with other 
Chatterton mss., most of which were ultimately incorporated 
by William Barrett in his History and Antiquities of the city of 
Bristol, published nearly 20 years after the poet’s death. It was 
at this time that the definite story made its appearance—over 
which critics and antiquaries wrangled for nearly a century—of 
numerous ancient poems and other mss. taken by the elder 
Chatterton from a coffer in the muniment room of Redcliffe 
church, and transcribed, and so rescued from oblivion, by his 
son. The pieces include the “Bristowc Tragedie, or the Dethe 
of Syr Charles Bawdin,” a ballad celebrating the death of the 
Lancastrian knight, Charles Baldwin; “.<Ella,” a “Tragycal Enter- 
lude,” a.s Chatterton style.s it, but in reality a dramatic poem of 
sustained power; “Goddwyn,” a dramatic fragment; “Tourna¬ 
ment,” “Battle of Hastings,” “The Parliament of Sprites,” 
“Balade of Charitie,” with numerous shorter pieces, forming al¬ 
together a volume of poetry, the rare merit of which is indisput¬ 
able, wholly apart from the fact that it was the production of a 
mere boy. 

In Dec., 1768, in his seventeenth year, he wrote to Dodsley, 
the London publisher, offering to procure for him “copies of 
several ancient poems, and an interlude, perhaps the oldest 
dramatic piece extant, wrote by one Rowley, a priest in Bristt)!, 
who lived in the reigns of Henry VI. and Edward IV.” To this 
letter, as well as to another letter enclosing an extract from the 
tragedy of “/Ella,” no answer appears to have been returned. 
Chatterton then bethought him of Horace Walpole, who not only 
indulged in a mediaeval renaissance of his own, but was the re¬ 
puted author of a spurious antique in the Castle of Otranto. He 
wrote to him offering him a document entitled “The Ryse of 
Peyncteyne yn Englandc, wroten by T. Rowlcie, 1469, for Mas- 
tre Canynge,” accompanied by notes which included specimens 
of Rowley’s poetry. To this Walpole replied with courteous 
acknowledgments. He characterized the verses as “wonderful for 
their harmony and spirit,” and added, “Give me leave to ask you 
where Rowley’s poems are to be had? I should not be sorry to 
print them; or at least a specimen of them, if they have never 
been printed.” Chatterton replied, enclosing additional specimens 
of antique verse, and telling Walpole that he was the son of a 
poor widow, and clerk to an attorney, and he hinted a wish that 
be might help him to some more congenial occupation. Walpole’s 
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manner underwent an abrupt change. The specimens of verse 
had been submitted to his friends, Gray and Mason, and f)ro- 
nounced modem. He now coldly advised the boy to .stick to the 
attorney’s office, and “when he should ha\e made a fortune,” he 
might betake himself to more favourite studies. Chatterton had 
to write three times before he recovered his mss. Walpole has 
been loaded with more than his just share of responsibility for 
the fate of the unhappy poet, of whom he admitted when too 
late, “I do not believe there ever existed so masterly a genius.” 

Chatterton now began to contribute to the Toivn and County 
Maftaziftc and other London periodicals. Assuming the vein of 
Junius—then in the full blaze of his triumph—he turned his 
pen against the duke of Grafton, the earl of Bute, and the 
princess of Wales. He had just despatched one of his fiolitical 
diatribes to the Middlesex Journal, when he sat down on Easter 
Eve, April 17, 1770, and penned his “Last Will and Te.st.iment,” 
a strange satirical c6mi>ound of jest and earnest, in which he 
intimated his intention of putting an end to his life the follow¬ 
ing evening. Among his satirical bequests, such as his “humility” 
to the Rev. Mr. Cainidin, hi.s “religion” to Dean Barton, and 
his “modesty” along with his “pro.sody and grammar” to Mr, 
Burgum, he leaves “to Bristol all his spirit and ilisinterested- 
ness, parcels of goods unknown on its (juay since the days of 
Canynge and Rowley.'’ In more genuine earnestness he recalls 
the name of Michael Clayfield, a friend to whom he ow'ed in¬ 
telligent sympathy. The will was probably purposely prepared in 
order to frighten his master into letting him go. Lambert can¬ 
celled his indentures, his friends made him uj) a purse, and on 
the 25th or 261 h of the month he arrived in London. 

Chatterton was already known to the readers of the Middlesex 
Journal as a rival of Junius, under the nom de plume of Dccimus. 
He had also been a contributor to Hamilton's Town and County 
Magazine, and speedily found access to the Freeholder's Maga¬ 
zine, another political miscellany strong for Wilkes and liberty. 
Wilkes himself had noted his trenchant style, “and expressed 
a desire to know the author”; and Lord Mayor Beckford gra¬ 
ciously acknowledged a political address of his, and greeted him 
“as politely as a citizen could.” But of actual money he recuived 
little. He was extremely abstemious, but his diligence was great, 
and his versatility wonderful. He could assume the style of 
Junius or Smollett, reproduce the satiric bitterness of Church- 
hill, parody Maepherson’s Ossian, or write in the manner of 
roi)e, or with the poli.shcd grace of Gray and Collins. He wrote 
political letters, eclogues, lyrics, operas and satires, both in 
pro.se and ver.se. In June, 1770—after Chatterton had been some 
nine weeks in London—he removed from Shoredjtch, where he 
had hitherto lodged with a relative, to an attic in Brook street, 
Holborn, where, for the first time, he enjoyed uninterrupted .sol¬ 
itude. The romance of his earlier years revived, aiul he tran¬ 
scribed from an imaginary parchment of the old priest Rowley 
his “Excelcnle Balade of Charitie.” This fine i)oem, perversely 
disguised in archaic language, he sent to the editor of the Town 
and County Magazine, and had it rejected. 

The high hopes of the sanguine boy had begun to fade. He 
had not yet completed his second month in London, and already 
failure and starvation stared him in 'the face. The note of 
his actual receipts, found in his pocket-book after his death, 
.show's that Hamilton, Fell and other editors who had been so 
liberal in flattery had paid him at the rate of a shilling for 
an article, and somewhat less than eightpcnce each for his songs; 
while much which had been accepted was held in reserve, and 
.still unpaid for. The beginning of a new month revealed to him 
the indefinite postponement of the publication and payment of 
his work. He had wished, according to his foster-mother, to 
study medicine with Barrett; in his desperation he now reverted 
to tWs, and wrote to Barrett for a letter to help him to an of)en- 
ing as a surgeon’s assistant on board an African trader. He ap¬ 
pealed also to Mr. Catcott to forward his plan, but in vain. 
On Aug. 24, 1770, he retired for the last time to his attic in 
Brook street, carrying with him the arsenic which he there 
drank, after tearing into fragments whatever literary remains 
were at band. 
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He was only seventeen years and nine months old; but the best 
of his numerous productions, both in prose and verse, require no 
allow'.ime to be made for the immature years of their author. 
He lectures Lydj^ate, the monk of bury St. Edmund’s, chal- 
leiiKii^K Rowley to a trial at versemakinj?, and under cover of 
this fiction, imoducas his “'Sonme of /Ella,’’ a jnece of rare lyrical 
beauty, worthy of comparison with any anti(.juc or modern pro¬ 
duction of its edass. Again, in his “Tragedy of Gocidwyn,” of 
which only a fragment has been preserved, the “Ode to Liberty,’’ 
with which it abruj)lly closes, may claim a jdace among the finest 
maiiial lyrics in the language. The death of Chatterton attracted 
little notice at the time; for the few who then entertained any 
apfireciativT estimate of the Row'ley poems regarded him as 
their mere transcriber. He was interred in a biirying-ground 
attached to Shoe Lane Workhouse. A monument has since beem 
erected to his memory in Reddilfc churchyard, Bristol, with the 
a[)propriate in.^c rijition. bonciwtal from his “Will," and so sup- 
plii-d by the poet's own pen—“To the memory of I’homas Chat- 
l(“rl(tn. Reader! judge* not. li thou art a Christian, bt'lieve that 
he shall be judged by a Superior Tower. To that Tower only is 
he now answi-rable,” 

bull lo(a(Al■n^ ,. Poems supposed to fntve l>een loritten at Pristol hy 

'I'kontas Rmoley anil otheis, in the Pifteenth Century (1777) was 
by I'huiTi.is 'I'vrw hilt ; Thomas Warton, in his History of 
p.nyjish Poetry vol. ii., sialion viii., givi*s Rowley a phue 

arrionc' ttie i^th icnttiry poets; tmf neither of tlnse eritus believed 
in Uve anti<|uity ut the poems. In i7H.> a new' edition of Rowley’s 
poiTiis ap()eare(l, vc ilh a “Commenlarc, in wliiel) the anti(|uily of 
Itiern (onsidered and flilended,’’ b\' Jeremiah Milles, dean of Exeter. 

The controversv which r.iyed round the Rowley ))oems is discussed 
in A. Kijipis Pioyraphia Hritannica (vol. iv., ivHrj). where there is a 
detailed aciount by C. (jregorv of Clialterton’s tile (pp, 573 (iio). 
'I'hi.-^ wa.s reprinted in (he edition (iSo.O of Cliatterton’s irorA,*,v by 
K. Southey and j. Cottle, published lor the henelit of the i)(»el’s sister. 
Tin* neglected condition ol the I'tndy of c'arlier English in (he iSth 
eentiiry alone at counts lor the* tempoiary success of Chatterton's 
mystirication. It has loni' lieen agreed (hat Chatterton was solely 
respomable for the Row lev Toems. but the language and style arc 
analysed in conlinnalion of thi-^ view by Trot. W. W. Skuat in an 
introdin tory e.s;,ay [irefatcd to vol. ii, of J'lie Poetical ir(>r/*v of 
Thomas Chatterton (IlS7i) in the “Aldine Talifion (»f the British 
poets,’’ 'I'his, which is the most convenient edition, also (•ontain> 
a memoir of the poi't bv I'idwarcl Bell. 'I'he .spelling of the Rowley 
poems IS lliere moderm/.ed, and many of the archaic words are replaced 
by modern e(niivalen(s prt)vided in many eases from Chatterton’s own 
nofes, the theory being that ('halterlon usually romposc'd in modern 
I'lnglish, and insm-led liis pe<uliar words and his complicated or- 
thograpln' afU-rwards. See abo H. B. Forman, 'Jhomas Chatterton 
and his latest lulitor (1S7.U. Ihe ('liatlerton mss., originally in tlie 
possession ot William |{,irrett of Bristol, xeere left by his heir to (he 
British Musdim in i.Soo. Others are preserced in the Bristol library. 

(.'hatlerlon's genius and his tragic de.'ilh are commemoraled by 
Shelley in Adonais, b>' Wordsworth in "Re.sointion and Independence,’’ 
by Coleridge in "A Monody on the Oe.ith of Cfiatlerlon," by I), (j. 
Rossetli in ''hive I’aiglish Toels"; John Keats inscribed Endymion “(o 
(he memory of 'Ihornas (’hatterton.’’ Allri*d de \’igny’s tirama of 
I'hatteiton gives an altogether fiititions aceonnt of the poet. Sir 
Herbert Crolt, in his l.ove and Madness, interpolated a long and 
v.ihialile ;u(oiint of (’hatterlon. giving many of the poet's letters, 
.iiifl muc h intoi in.ition obtained from his family and friends (pje 
ii’c; 244, lefler Ii ). 'l liere is a valuable collection of “Chattertoniana” 
in (lie British Museum, consisting of .separate works by Chatterton, 
newspaper cuttings, articles, dealing with the Rowley controversy 
and other subjects, witli ms. note.s bv Josi-jih Haslewood, and several 
aiitogr.'iph letters. K. A. ll>att and W. Bazeley, Chullertoniana (Glou¬ 
cester, luu). a catalogue of printed matter. 

Among biograjihies of Chatferlon may be mentioned Daniel Wilson, 
Chatterton: .1 Pioyraphieal Study (1800); 1 ). Masson, C/m/tcr/on; A 
Jiioyraphy (i.Snt)); Ileli'ne Riihter, “Thomas ('h.itterton’’ (ipoo), in 
Wiener Peitraye zur enyl. Pkiloloyie; C. fy. Russell, Chatterton, 
(igoo); J. H. Ingram, The True Chatterton (igio); Sir E. Clarke, 
Sew Liyhts on Chatterton (loifi), a paper read liefore the Biblio- 
graphicjil Society, London. 

CHATTI, an ancient German tribe inhabiting the upper 
reaches uf the rivers Wescr, Eder, ITiIda and Werra, a district 
approximately curresiionding to Hesse-Ca.s.sel, though probably 
somewhat more extensive. They frequently came into conflict 
with the Romans iluring the early ye.ars of the isl century a.d. 
Eventually they formed a portion of the Tranks and were incor¬ 
porated in (he kingdom of Clovis at the beginning of the 6th j 
century. ; 

Sec Tacitus, .In/iub, i., ii., xi., xii. and xiii.; Germania, 30-31. 


CHAUCER, GEOFFREY (i340?-i400), English poet, 
w'as born, about 1.340, of a family which had been settled in Lon¬ 
don for at least two generations, but probably came from the 
eastern counties. His father, John Chaucer, lived at one time in 
Cordwaincr street, the quarter of the shoemakers, w-ith which the 
name Chaucer (a French form of the Latin Calccarius) connects 
the family. But John Cliauccr, his father Robert, and a step¬ 
father Richard, w'ere vintners, and Robert and John'held offices 
connected with the customs on w’ine. Geoffrey was probably 
born at Thames street, w'herc his father is found living somewhat 
later, w'ilh a wife, Agnes, niece of Hamo dc Compton, probably 
the poet’s mother. In 1357 Geoffrey is found, apparently as a lad, 
in (he .service of Elizabeth, countess of Ulster, wife of Lionel, 
duke of Clarence. In i35t; he went to the war in France and is 
heard of at Retters, i.e., Rcthel. near Reims, and as being taken 
prisoner. The king contributed £16 to his ransom and it is 
probable that after his return he w'as for some time at the Inner 
Temple, where, at a considerable cost, an education was given 
likely to help suitable men for civil employment under the 
Crown. By June 20, 1367, he had been long enough in the king’s 
service to be granted a pension of ro marks, jirobably in connec¬ 
tion with his marriage with a Thilippa. one of two daughters of 
Sir Tayne Roet, who in the iirevious September had been granted 
a pension of ten mark.s for her servici-s to the queen as one of her 
dumiccllac. Thilijipa’s sister, Katherine, after the death of her 
husband. Sir Hugh de Swynford, in 137:3, became governess to 
John of Gaunt’s children, and subsecjuently his mistress, and (in 
i30(j) his wile. 'I’he marriage with Thilippa thus helps to account 
for the favour subsequently showm to Chaucer by John of Gaunt. 

In the grant of his pension Chaucer is called “clileclus vailed us 
nosier,” our beloved yeoman; before the end of 1368 he had risen 
to one of the king’s esquires. In September of (he following year 
John of Gaunt’s wife, the duchess Blanche, died at the age of 29, 
and Chaucer wrote in her honour The Book of the Diichcssc, a 
poem of 1,334 Jines in octosyllabic couplets. In June 1370 he 
went abroad on the king’s service, on an unknowai errand, re¬ 
turning probably some time before Michaelmas. On Dec. i, 1372, 
he started, with an advance of 100 marks in his pocket, for Italy, 
as one of three commissioners to treat with the (jcnoese 
as to an English port where they might have special facilities for 
trade. His accounts, delivered on May 23, 1373, show that he had 
akso vi.siled Florence on the king’s business, and he possibly 
went also to Padua and there made the acquaintance of Petrarch. 

In the second (juarter of 1374, Chaucer lived in a whirl of pros¬ 
perity. On April 23 (he king granted him a pitcher of w'inc daily, 
subsequently commuted for an annuity of 20 marks. From John 
of Gaunt, who in Aug. 1372 had granted Thilippa Chaucer £10 a 
year, he himself now received (June 13) a like annuity. On June 
8 he W'as appointed (with a salary of £10 and an annual gratuity 
of £6 i3s.4d.) cciniptroller of the Custom and Subsidy of Wools, 
Hides and Woodfells and also of the Telly Customs of Wine in 
the Tort of London. Probably in anticipation of this appoint¬ 
ment he had taken, on May 10, a lease for life from the city of 
London of the dw'elling-house above the gate of Aldgate, and here 
he lived for (he next 12 years. In 1375-76 two large windfalls 
came to him, the first being two wardships of Kentish heirs, one 
of w'hom paid him £104, the second a grant of £71 4s.6d. the value 
of .some confiscated wool. In Dec. 1376 he was sent abroad on the 
king's service in (he n'tinue of Sir John Burley; in F\‘b. 1377 he 
W'as sent to Paris and Montreuil in connection probably with (he 
peace negotiations between England and France, and at the end 
of April (after a reward of £20 for his good services) he was 
again despatched to France. It is generally considered that this 
diplomatic period of his life was unprolific in poetry. 

On the accc.ssion of Richard II., Chaucer was confirmed in his 
offices and pensions. In J:in. 1378 he seems to have been in France 
in connection with a proposed marriage between Richard and the 
daughter of the French king; and on May 28 of the same year he 
was sent (his last diplomatic journey) with Sir Edward de Berke¬ 
ley to the lord of Milan and Sir John Hawkwood to treat for 
help in the king’s w'ars, returning on Sept. 19. In April 1382 a new 
comptrollership, that of the petty customs in the Port of London, 
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was given him. and shortly after he was allowed to exercise it by 
deputy, a similar licence being given him in Feb. 1385. at the in¬ 
stance of the earl of Oxford, as regards the comptrollcrshii) of 
wool. In Oct. 1385 he was made a justice of the peace for Kent. 
In Feb. 1386 we catch a glimpse of his wife, Philippa, being admit¬ 
ted to the fraternity of Lincoln cathedral in the company of 
Henry, earl of Derby (afterwards Henry IV.), Sir Thomas de 
Swynford and other distinguished persons. In Aug. 1386 he was 
elected one of the two knights of the shire for Kent, and with 
this dignity (one not much appreciated in tho.se days) his good 
fortune reached its climax. In December he wms superseded in 
both his comptrollerships. probably as a result of the absence of 
his patron, John of Gaunt, in Spain, and the supremacy of the 
duke of Gloucester. In the following year the cessation of Phil¬ 
ippa's pension suggests that she died between midsummer and 
Michaelmas. In May 138S Chaucer surrendered to the king his 
two pensions of 20 marks each, and they were regranted at his 
reejuest to one John Scalby, an unusual transaction, pointing to a 
pressing need for ready money. 

In July 1389, after John of Gaunt had returnt'd to England, 
and the king had taken the gov('rnmcnt into his own hands, 
Chaucer was appointed clerk of works at various royal palaces at 
a salary of two shillings a day. To this post was subsequently 
added the charge of some repairs at St. George's chapel, Windsor. 
He was also made a commissioner to maintain the banks of the 
Thames between W'oolwich and Greenwich, and was given by the 
carl of March (grandson of Lionel, duke of Clarence, his first 
patron) a sub-forestership at North Pclherton, Devon; obviously 
a .sinecure. While on the king's business, in Sept. 1390, Chaucer 
w'as twice robbed by highwaymen, losing Z20 of (he king’s money. 
In June 1391 he was superseded as clerk of the works, and seems 
to have suffered another spell of misfortune, of which the first 
alleviation came in Jan. 1393, when the king made him a gift of 
Xio. In Feb. 1394 he was granted a new pension of £20. In 1397 
he received from King Richard a grant of a butt of wine yearly. 
For this he appears to have asked in terms that suggested poverty, 
and in May 1398 he obtained letters of protection against his 
creditors. On the accession of Henry IV. a new pension of 40 
marks was granted him (Oct. 13, 1399) and Richard II.’s grants 
were formally confirmed. Though no instalment of the new 
pen.sion was jiaid, on the strength of his expectations (Dec. 24. 
L^ 99 )i Chaucer leased a tenement in the garden of St. Mary’.s 
chapel, Westminster, and it w’as probably here (hat he died on the 
following Oct. 25. He was buried in W^cstminster Abbey, and his 
tomb became the nucleus of what is now known a.s Poets’ Corner. 

The portrait of Chaucer, which the affection of his disciple, 
'I'homas Hoccleve, caused to be painted in a copy of (he latter’s 
Rc^cment of Princes (now Harlcian ms. 4,866 in (he British 
Museum), shows him an old man with white hair; he has a fresh 
complexion, grey eyes, a straight nose, a grey moustache and a 
small double-jiointed beard. His dress and hood are black, and 
he carries in his hands a string of bead.s. 

Works.—Henry IV.’s promise of an additional ])cnsion was 
doubtless elicited by the Complcynl to his Purs, in the envoy to 
which Chaucer addresses him as the “conquerour of Brutes Al- 
bioun.” Thus within the last year of his life the poet wa.s still 
writing. Nevertheless, as early as 1393-94, in lines to his friend 
Scogan, he had written as if his day for poetry were past, and it 
seems probable that his longer poems were all composed before 
this date. In the preceding 15—or, if another view be taken, 20— 
years, his literary activity was very great, and with the aid of the 
lists of his works which he gives in the Ley,endc of Good Women 
(lines 414-431), and the talk on the road which precedes the 
“Man of Lawe’s Tale” {Canterbury Talcs, B. 46-76), the order 
in which his main works were written can be traced with approxi¬ 
mate certainty. 

The development of Chaucer’s genius has been attractively 
summed up as comprised in three stages, French, Italian and Eng¬ 
lish, and there is a rough approximation to the truth in this for¬ 
mula, since his earliest poems are translated from the French or 
based on French models, and the two great works of his middle 
period are borrowed from the Italian, while his latest stories have 
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no such obvious and direct originals, and in their humour and 
freedom anticipate the typically English temper of Henry Field¬ 
ing. But Chaucer's indebtedness to I’rench poetry was no passing 
phase. He knew the Roman de la rose as modern Ep.gli.sh poets 
know Shakespeare, and the full extent of his ilebt to his French 
contemporaries, not merely in 1369, but in 1385. and in 1393 (the 
dates are approximate), has only gradually bc'cn discovered. To 
this continuing French influence it was his good fortune to add 
lessons in plot and construction derived from Boccaccio's Filos- 
trato and Teseide, as well as some glimpses of the higher art of 
the Divina Commedia. He show.s acquaintance also with one of 
Petrarch’s sonnets. His study of Italian models was thus an 
episode of unique importance in his literary life, but before it 
began he had already been making his own artistic exi)erimcnts, 
and it is noteworthy that while he learnt much from Boccaccio 
he improved on his originals as he translated them. Doubtless his 
l)usy life in the service of the Crown had (aught him sclf-conh- 
dence, and he uses his Italian models in liis own way and with the 
most triumphant and assured success. When he had no more 
Italian poems to adapt he had learnt his lesson. In his “English” 
jjeriod we find him taking what might be little more than an anec¬ 
dote and lending it body and life and colour with a skill never 
surpassed. 

Early Period. —The most direct cxam{)Ie of Chaucer’s I'renth 
studies is his translation of Lc Roman dc hi rose, a jioem written 
in sonuM.ooo lines b>'Gnillaume de Lorris alxnjt i .’.r/and extended 
(0 over 22.000 by Jean Clopinel, better known as Jean de Mcun, 
40 years later. We know from Chaucer him.self (hat he translated 
this poem, and the extant English fragment of 7,698 lines was 
generally assigned to him from 1532, when it was first {irinted, till 
its authorship was challenged in (he early years of the Chaucer 
Society. The ground of this challenge was its wide divergence 
from Chaucer’s practice in his undouiitedly genuine works as to 
certain niceties of rhyme, notable as to not rhyming words end¬ 
ing in -y with others ending -yc. It was subsequently contended, 
however, that the whole fragment is divisible linguistically into 
three portions, of which tlie first and second end respectively at 
lines 1.705 and 5,810, and that in the first of these three sections 
the variations from Chaucer's accepted practice are insignificant. 
Lines 1-1,705 have therefore been provisionally accepted as 
Chaucer’s and the other two fragments as the work of unknown 
translators which somehow came to be pieced together. A rival 
theory proposed by Dr. Brusendorf assigns the whole fragment to 
a profe.ssional reciter writing down what he rememhered of the 
parts of ("haucer’s translation he was accustomed (o recite, and 
varying when his memory failed. 

While our knowledge of Chaucer’s Romaunt of the Rose is in 
this unsatisfactory state, another translation of his from the 
French, the Book of the Lyon (alluded to in (he “Retraction” 
found, in some manuscripts, at the end of the Canterbury Talcs), 
which must certainly have been taken from Guillaume Michault’s 
Le l)it du lion, has perished altogether. The strength of French 
inlluence on Chaucer’s early work may, however, be amply illus¬ 
trated from the first of his poems with which we are on sure 
ground, the Book of the Duchessc, or, as it is alternatively called, 
the Deth of Blaunche. Here not only are individual passage.*-’ 
closely imitated from MarhaulL and Frois.sarl, but the dream, the 
May morning, and the whole machinery of the poem arc taken 
over from contemporary French conventions. But even at this 
stage, Chaucer could prove his right to borrow by the skill with 
which he makes his materials serve his own purpose, and some of 
the lines in the Deth of Blaunche are among the most tender and 
charming he ever wrote. 

Chaucer’s A.B.C,, a poem in honour of the. Blessed Virgin, of 
which the stanzas begin with the successive letters of the alpha¬ 
bet, is another example of French influence. It is taken from the 
PHerinage de la vie humaine, written by Guillaume de Deguille- 
ville about 1330. The occurrence of some magnificent lines in 
Chaucer’s version, combined with evidence that he did not yet 
possess the skill to translate at all literally as soon as rhymes had 
to be considered, accounts for thi.s poem having been dated some¬ 
times earlier than the Book of the Duchesse, and somet imes sev- 
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eraJ years iater. With it is usually moved up and down, though it 
should surely be placed in the ’70s, the Compleynt to Pity, a fine 
poem which yet, from its slight obscurity and absence of Chaucer’s 
usual ease, may v^ry well some day prove to be a translation from 
the French. 

Middle Period.— While Chaucer thus sought to reproduce 
both the matter and the style of French poetry in Fmgland, he 
found other materials in popular Latin books. Among his lost 
works are renderings of “Origene.s upon the Maudeleyne,” and of 
Pope Innocent III. on “The W'recced Engendring of Mankinde” 
ilJc miseria conditioiiis hunianae). He must have begun his at¬ 
tempts at straightforward narrative with the Lyf of Srynt Cccyle 
(the w'cakest of all his works, the second Nun’s Talc in the Can¬ 
terbury serie.s) from the Lcf^rnda Aiirva of Jacobus de Voragine, 
and the story of the patience of Grisilde, taken from Petrarch’s 
Latin version of a tale by Boccaccio. In both of these he con¬ 
denses a little, but ventures on v'ery few changes, though he lets 
his readers see his impatiente with his originals. In his story of 
Constance (afterwards ascrit)ed to the Man of Lawe), taken from 
the Anglo-Norman chronicle of Nicholas Trivet, written about 
133.4, we find him strengthening ;inother weak tale, but still with¬ 
out the courage to remedy its radit al faults, though here, as with 
(irisilde, he does as much for his heroiru* as the conv'cntional exalt¬ 
ation of one virtue at a time permitted. It is fiossible that other 
tales which now stand in the Canterbury scries were written 
originally at this p(;rio(i. What is certain is that at some time in 
the ’70s, inde[H'ndently of any glimpses he may have obtained of 
the Divina Commr.dia and of Petrarch's sonnets, two notable 
Italian ijoems by Boccaccio passed into Chaucer’s possession and 
that the turning of the Pilostralo into Troilus and Crisryde and 
the Tesvide into “al the storye of Palamon and Arcyte’’ was his 
main poetic business during the next few years and vitally affected 
his dev’elopmcnt. He did not. however, work on these master¬ 
pieces uninterruptedly. Alrno.st at the out.set two court poems 
had to be written in connection with the betrothal and marriage 
of Richard II. to Anne of Bohemia, tlie lions of Fame and The 
Parlvmcnt of Foulrs. 'J'he former begins with a dream on a 
certain lenth of December and Dr. Aage Brusendorf is almost cer¬ 
tainly right in linking this with the formal appointment on Dec. 
12, 1380, of an English embassy to treat for the marriage and the 
conception of the f>oeni with I roissart's Le Temple dTlonncur in 
which a marriage is guardedly forecast. Unhappily, one or more 
]<-avcs at th«‘ end of the archety[)e manuscript of (Jhauccr’s poem 
were lost before other (0[)ies were made from it. so that the con¬ 
jecture cannot be finally verified, but it offers a much needed clue 
to the meaning, which had [)re\'iously been ra.shly connected with 
Dante’s Divina Comnu'dia. Written in octosyllabic, couplets, like 
the Rtmnnnt of the Rose, it .shows Chaucer already possessed of 
the conversational ea.se whicli marks his later work, but the ease 
tempted him to extend the poem to a length out of keeping with 
his subject, and it is best known by the few lines in which he talks 
about himself. The Parlvment of Fonles, written in seven-line 
stanzas, commemorating the delay of over a >’car in the celebra¬ 
tion of the marriage, and full of gaiety and humour, is in much 
better proportion. 

Besides these two ])oems Chaucer al)out this time produced 
his most important prose work, the translation of the De Con- 
solationc Philosophiae of Boethius. Reminiscences of thi.s helped 
to enrich many of his subsequent poems and inspired five of his 
shorter pieces (Z’/ie Former A^e, Fortune, Truth, Gcntilesse and 
Lak of Stidfastnesse). but the translation itself cannot be counted 
a success. To borrow Chaucer’s own phrase, his “English was 
insufficient’’ to reproduce such ditlicult Latin. The translation is 
often barely intelligible without the original, and it is only here 
and there that it Hows with any ease or rhythm. 

Troilus and Criseyde. —A snatch of abuse of his scrivener 
shows that the translation of Boethius and Troilus and Criseyde 
were being copied for circulation at the same time and in the 
Troilus, after a good many half-successes, Chaucer achieved a 
great artistic triumph. He follows Boccaccio’s Filostrato step ; 
by step, but he does not follow it as a mere translator. He had I 
done his duty manfully for St. Cecyle, Grisilde and Constance, ; 


whom he was forbidden by the conventions of his originals to 
clothe with complete flesh and blood. In this great story of love 
and betrayal there were no such restrictions, and the characters, 
which Boccaccio’s treatment left thin and conventional, became 
in Chaucer’s hands convincingly human. No other English poem 
is so instinct with the glory and tragedy of youth, and in the 
details of the story Chaucer’s gifts of vivid colouring, of humour 
and pity, are all at their highest. Troilus and Criseyde is written 
in seven-line stanza.s; for re-telling from the Teseide the story of 
Palamon and Arcyte Chaucer used for the first time decasyllabic 
couplets, for which Guillaume Machault had provided him with 
a French model, with a great gain in swiftness and compression. 
The story has not the iKiignant interest of the Troilus (it is 
probably the “comedye” which in the epilogue to the earlier 
poems Chaucer promi.sed to write), but Chaucer’s skill is again at 
its highest. This time, while he takes Boccaccio’s plot, he takes 
only as much of it as he wants, and what he takes he heightens 
and humanizes with the same skill as he had shown in transform¬ 
ing the Filostrato. Of the individual characters Theseus himself, 
the arbiter of the story, is developed as notably as Sir Pandarus 
in the Troilus, while the fair Emilye and her two lovers-at-lirsl- 
sight receive just as much individuality as they can be given with¬ 
out burdening (he story with a greater intensity than it will bear. 
With what revision we know not, the story was fitted into the 
Canterbury Tales and assigned to the chivalrous Knight; but that 
it was written soon after Troilus and the translation of Boethius, 
and before the Lcj^endc of Good Women (in which it is men' 
fioned), should not be doubted, though other theories have been 
proposed. 

When the Teseide had been used, Chaucer had no more Italian 
stories to translate and he turned to his Latin malerials to compile 
a lectionary of Cupid’s Saints for presentation to the queen. To 
atone for his portrayal of the disloyalty of Criseyde he accepted 
as a penance the painting of 19 women faithful to love, with 
Alcestis as their queen, enriching his .scheme with a delightful 
prologue (extant in two rather widely differing forms) into which 
he introduces touches about his worship of the Deity and the 
controversy between the partisans of the Flower and the Leaf 
from his French friends, Froissart and Deschamps. Of the stories 
of constant women, tho.se of Dido and Cleopatra are fully worthy 
of him. When, however, he had written eight and part of a ninth 
he wearied of the monotony of his theme, which he was beginning 
to treat with scant respect, and broke off. 

Canterbury Tales. —Chaucer’s failure to complete the scheme 
of the Legcnde of Good Women may have been partly due to the 
attractions of the Canterbury Tales, which were probably taken 
up in immediate succession to it. His guardianship of two Kentish 
wards, his justiceship of the peace, his representing the county in 
the parliament of 1386, his commissionership of the river-bank 
between Greenwich and Woolwich, all make it easy to under¬ 
stand his dramatic use of the merry crowds he saw on the Canter¬ 
bury road, without supposing him to have had recourse to Boc¬ 
caccio’s Decameron, a book which there is no proof of his having 
seen. The pilgrims whom he imagines to have assembled at the 
Tabard inn in Southwark, where Harry Bailey was host, are said to 
have numbered “wel nyne and twenty in a company,’’ and the Pro¬ 
logue gives full-length sketches (at least some of whicli Prof. 
Manly, in his New Light on Chaucer, has shown to have been 
drawn from life) of a Knight, a Squire (his son), and their Yeo¬ 
man; of a Prioress, Monk, Friar, Oxford Clerk, and Parson, with 
two disreputable hangers-on of the church, a Summoner, and a 
Pardoner; of a Serjeant-at-Law and a Doctor of Physic, and of 
a Franklin, or country gentleman, Merchant, Shipman, Miller, 
Cook, Manciple, Reeve, Ploughman (the Parson's brother) and 
the ever-famous Wife of Bath. Five London burgesses are 
described in a group, and a Nun and Priest (altered possibly in 
a moment of hopefulness by Chaucer himself, to “priestes three”) 
are mentioned as in attendance on the Prioress. Each of these, 
with Chaucer himself making the 2Qth, was pledged to tell two 
tales, but including one second attempt and a tale told by the Yeo¬ 
man of a Canon, who overtakes the pilgrims on the road, we have 
only 30 finished stories, two unfinished and two interrupted ones. 
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As in the case of the Legende of Good Women, our loss is not so 
much that of the additional stories as of the completed framework. 
The wonderful character sketches of the Prologue are carried yet 
farther by the Talks on the Road which link the different tales, 
and two of these Talks, in which the Wife of Bath and the Par¬ 
doner respectively edify the company, have the importance of 
separate Tales, but between the Tales that have come down to us 
there are seven links missing, and it was left to a later and weaker 
hand to narrate, in the “Tale of Bcryn,’' the adventures of the 
pilgrims at Canterbury. 

The reference to the Lyf of Seynt Cccyle in the prologue to 
the Legende of Good Women gives external proof that Chaucer 
included earlier work in the scheme of the Canterbury Tales, and 
mention has been made of other stories which are indisputably 
early, while in the case of at least two, the Clerk’s tale of Grisilde 
and the Monk’s tragedies, there is evidence of early work being 
revised and supplemented. It is fortunately impossible to separate 
the prologue to the charmingly told story of “yonge Hugh of 
Lincoln” from the tale itself, and with the “quod sche” in the sec¬ 
ond line as proof that Chaucer was here writing sjK'cially for his 
Prioress we arc forbidden to limit the new stories to any one 
metre or tone. There can be no doubt, however, that what may 
be culled the Tales of the Churls (Miller, Reeve, Summoner, 
Friar, etc.), and the conversational outpourings of the Pardoner 
and Wife of Bath, form, with the immortal Prologue, the most 
important and distinctive additions to the older w’ork. In these, 
and in the Pardoner's story of Death and the Three Revellers, 
and the Nun's Priest’s masterly handling of the fable of the 
Cock and Fox, both of them free from the grossne.ss which marks 
the others, Cliaucer takes stories which could have been told 
in a short page of prose and elaborates them with all the skill 
in narration which he had sedulously cultivated. The conjugal 
reminiscences of the Wife of Bath and the Reeve’s Tale with its 
abominable climax (lightened a little by Aieyn’s farewell, lines 
3 j 6-319) are among the great things in Chaucer, as surely as 
Troilus and Palamon and Arcyte and the Prologue. They help 
notably to give him the width of range which may certainly be 
claimed for him. 

In or soon after 1391 Chaucer wrote in prose for an ii-year- 
old reader, whom he addresses as “Litel Lowis my son,” a treatise 
on the use of the Astrolabe, its short prologue being the prettiest 
specimen of his prose. The wearisome tale of “Melibee and his 
wyf Prudence,” which was perhaps as much admired in Engli.sh as 
it had been in Latin and French, may have been translated at any 
time. The sermon on Penitence, used as the Parson’s Tale, was 
probably the work of his old age. “Envoys” to his friends Scogan 
and Bukton, a translation of some balades by Sir Otes de Gran- 
son, and the Compleynt to his Purs complete the record of his 
minor poetry. We have his own statement that in his youth he had 
written many Balades, Roundels and Virelayes in honour of Love, 
and the two songs embedded respectively in the Parlenient of 
Foules and the Prologue to the Legende of Good Women are 
charming and musical. His extant shorter poems, however, 
whether early or late, offer no excuse for claiming high rank for 
him as a lyrist. He had very little sheer singing power, and 
though there are fine lines in his short poems, witness the famous 
“Flee fro the prees and dwell with soothfastnesse,” they Jack the 
sustained concentration of great work. From the drama, again, 
Chaucer was cut off, and it is idle to argue from the innumerable 
dramatic touches in his poems and his gift of characterization as 
to what he might have done had he lived two centuries later. His 
own age delighted in stories, and he gave it the stories it demanded 
invested with a humanity, a grace and strength which place him 
among the world’s greatest narrative poets, and which bring the 
England of his own day, with all the colour and warmth of life, 
wonderfully near to his readers. 

The part played by Chaucer in the development of the English 
language has often been overrated. He neither corrupted it, as 
used to be said, by introducing French words which it would other¬ 
wise have avoided, nor bore any such part in fixing it as was after¬ 
wards played by the translators of the Bible. The practical iden¬ 
tity of Chaucer’s language with that of Gower shows that both 


merely used the best English of their day with the rare and .slightly 
conservative tendency which befitted poets. Chaucer’s ser\ice to 
the English language lies in his decisive success having made it 
impossible for any later English poet to attain fame, as Gower 
had done, by writing alternatively in Latin and French. 

Chaucer borrowed both his stanza forms and his “deca¬ 
syllabic” couplets (mostly with an extra syllable at the end of 
the line) from Guillaume Machault, and his music, like that of his 
French master and his successors, depends very largely on assign¬ 
ing to every syllable its full value, and more esjjecially on the due 
pronunciation of the final -e. The slower movement of change 
in Scotland allowed time for Chaucer to exercise a potent in¬ 
fluence on Scottish poetry, but in England this final -c, to which 
most of the earlier grammatical forms by Chaucer's lime had been 
reduced, itself fell rapidly into disuse during the 15th century, his 
disciples, Hocclcvc and Lidgate, quickly lost touch with his 
rhythms and successive copyists reduced his text to a state in 
which it was only by accident that lines could be scanned correctly. 
For fully three centuries his reputation was sustained solely by 
his narrative power, his warmest panegyrists betraj’ing no con¬ 
sciousness that they were praising one of the greatest technical 
masters of poetry. Even when thus maimed, however, his works 
found readers and lovers in every generation, and every improve¬ 
ment in his text has set his fame on a surer basis. 

BiRUOGRAruv.—The Canterbury Talcs have always been Chaucer’s 
most popular work, and, including fragments, upwards of ()0 j.sth 
century manuscripts of it still survive. Two thin volumes of his 
minor poems were among the littli* (juartos which Caxteii iirinled 
by way of udvertlsement immediately on his return to England; 
the Canterbury Talcs and lioethius followed in 1478, Troilus and a 
second edition of the Tales in 1483, the Hous oj Fame in 1484. The. 
Canterbury Tales were sub.sequcnUy printed in r4«)-2 (Pynsun), 1498 
(dc Worde) and is.'G (Pynson) ; Troilus in 1517 (de Worde) and 
1526 (Pynson); the Hous of Fame in 1526 (Pynson) ; the Parlement 
of Foules in 1526 (Pynson) and 1530 (de Worde), and the Mars, 
Venus and Envoy to Bukton by Julyan Notary about 1500. Pynson » 
three issues in 1526 almost amounted to a collected edition, but 
the first to which the title The Workes of Geffray Chnuccr was 
given was that edited by William Thynne in 1532 fur Thomas 
Godfray. Of thi.^^ there was a new edition in 1542 for John Rcynes 
and William Bonham, and an undated reprint a few years later lor 
Bonham, Kele, Petit and Toye, each of whom put his name on part 
of the edition. In 1561 a reprint, with numerous additions, edited 
by John Sfowe, was printed by J. Kyngston for J. Wight, and this 
was rc-ediled, with fresh additions by Thomas Speghl, in 1508 for 
G. Bishop and again in 1602 for Adam Islip. In 1687 (here was an 
anonymous reprint, and in 1721 John Urry produced the last and 
worst of the folios. By this time the paraphrasers were already at 
w'ork, Drydcn rewriting the talcs of the Knight, the Nun's Priest 
and the Wife of Bath, and Pope the Merchant’s. In 1737 (reprinted 
in 1740) the Prologue and Knight’s Talc were edited (anonymously) 
by Thomas Morcll “from the most authentic manuscripts,” and 
here, though by dint of much violence and with many mistakes, 
Chaucer’s lines were for the first time in print given in a form in 
which they could be scanned. This promise of better things was 
fulfilled by a fine edition of the Canterbury Tales (1775-78), in 
which Thomas Tyrwhitt’s scholarly instincts produced a compara¬ 
tively good text from second-rate manuscripts and accompanied it 
with valuable illustrative notes. The next edition of anv importance 
was that edited by Thoma.s Wright for the Percy Society in 1R48-51, 
based on the erratic but valuable Briti.sh Mu.seum manu.script Harley 
7,334. In-1866 Richard Morri.s re-edit(‘d this text in a more scholarly 
manner for the Aldine edition of the Briti.sh Poet.s. 

In 1868 the foundation of the Chaucer Society, with Dr. Furnivall 
as its director and chief worker, and Henry Brad.shaw as a leading 
spirit, Jed to the publication of a six-text edition of the Canterbury 
Tales, and the consequent discovery that a manu.script belonging 
to the carl of El)e.smerc, though undoubtedly “edited,” contained 
the be.st available text. The Chaucer Society also jirinted the best 
manuscripts of Troilus and Crisevdr and of all the minor poems, 
and thus cleared the way for the “Oxford” Chaucer, edited by 
Prof. Skeat, with a wealth of annotation, for the Clarendon Press 
in 1894, the text of which w’as used for the splendid folio printed 
two years later by William Morris at the Kelmscotl Press, with 
illustrations by Sir Edward Bumc-Joncs. A supplementary volume 
of the Oxford edition, entitled Chaucerian and other Pieces, issued 
by Prof. Skeat in 1897. contains the prose and vcr.se which his 
early publi.shers and editors, from Pynson ami Thynne onwards, 
included among his Works by way of illustration, but which bad 
gradually come to be regarded as forming part of his text. Many of 
these pieces have now been traced to other authors, and their exclusion 
has helped to clear not only Chaucer’s text but also his biography, 
which used (as in the “Life” published by William Godwin in two 
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Quarto volumes in 180.G to be cncumbrred with inferences from 
works now known not to be Chaucer's, notably the Testament of 
Love written by Thomas Usk, See Eleanor P. Hammond, Chaucer; 
a Iiihlioy,raphical Manual (1009) ; J. S. P. 'I'atlock and A. (E Kennedy, 
A Comordanre to the Complete Work\ oj Ceoffrey Chaucer and to 
the Komaunl oj the Rose. (Carnegie In.slituU-, 1927). (A. W. P.) 

CHAUDESAIGUES, a village of central France, in the de¬ 
partment of Cantal, at the fool of the mountains of Aubrac, 
19 mi. S.S.VV. of SI. Flour. I'op. ( 1036) 953..It has hot mineral 
sprintt.s, which at their maximum rank as the hottest in France. 
'J’he water, which contain^ bicarbonate of soda, is employed 
medicinally, and also for vvashiriK tleeces, incubalinif? eggs and 
various other eccmomic purposes; and it furnishes a ready means 
of heating the houses of the town during winter. In the immediate 
neighbourhood is the cold chalybeate spring of Condamine, The 
warm si)rings were known to the Kotnans, and arc mentioned by 
Sidonius Apollinaris. 

CHAUFFEUR. In its anglicized sense, the common name 
for a [)rofessional driver c)f a motor vehicle. The word is French 
(from chauffer, to heat ) ami, jjrimariiy used for a man in charge 
of a forge or furnace, ca?ne to de.scribe a stoker on a locomotive 
or steamship. 

CHAULIAC, GUY DE (dumo of. Cauliaco) (c. 1300- 
1368), French surgeon, was born at Chauliac (Auvergne). He 
took holy orders and studied at Toulouse, Montpellier and Paris, 
and then w'ent to bologna to study anatomy under Nicolo Ber- 
tuccio. ("hauliac was (<ne of the most learned men of his lime, 
and his book, Chiruriita vuiy,na ( 13^3), passed through many 
transl.'itions and was for a long time the standard work on the 
subject, though it tended to retard progress in surgery t)y advo¬ 
cating meddlesome treatment of wounds. It was first printed in 
French at Lyons in 1478. In his Capiinliim miyularc he quali¬ 
fies as an important medical historian. Guy died on July 25, 
13(18, at A\'ignon, where he was physician to the pope. He 
ojicrnted for hernia and cataract, which had hitherto been treated 
mainly by charlatans, and has left a description of the narcotic 
inhalation given to jiatients. 

See Fielding H. Garri.son, History of Medicine, v). i56-ie;8 (1929) ; 
.Arturo Castigli<ini, ed. by K. H. Krutnhhaar, History of Medicine, p. 
,<4,<; -.<47 (1941). 

CHAULIEU, GUILLAUME AMFRYE DE (1639- 
1720), French jioct and w'il, was liorn at Fontenay, Normandy. 
His father, maitre. des camples of Rouen, sent him to study at 
the College de Navarre. Louis Joseph, duke of Vendomc, and 
his brother Plulipjie, grand [irior of the Knights of Malta in 
France, at that lime had a joint establishment at the temple, 
where they gathered round them a very gay and reckless circle, 
('haulieu received the abbey of Aumate and other benefices from 
the duke; and became the constant companion and adviser of the 
two princes. He made an e.xpedition to Poland in the suite of 
the marquis de BiMhune, but returned to Paris without securing 
any advancement. In his later years Ghaulieu .spent much time 
at the little (ourt of the duchesse du Maine at Sceaux. There he 
became the trusted and devoted friend of Mdlle. Delaunay. 
Among his poems the best known are “Fontenay” and “La Re¬ 
trait e.” 

Chauliou's W'ork.s W'ore edited, with tho.se of hi.s friend the marquis 
do la Fare, in 1714, 1750 and i 774 - See also C. A. Sainte-Bcuve, 
Causeries du lundi, vol. i; and Lettres inMites (1S50), with a notice 
by RaymontI, marquLs de Berenger. 

CHAUMETTE, PIERRE GASPARD (1763-1794). 

French revolutionary, was born at Nevers on May 24, 1763. 
Until the revolution he lived a somew'hat wandering life, inter¬ 
esting himself particularly in botany. He w’as a student of medi¬ 
cine at Paris in 1790, became one of the orators of the club of 
the Cordeliers, and contributed anonymou.sly to the Rcvolutiom 
de Paries. As member of the insurrectionary Commune of Aug. 
10, 1792, he w.'is delegated to visit the prisons, with full power 
to jarrest suspects. He was elected president of the Commune, 
defending the municipality in that capacity at the bar of the 
convention on Oct. 31, 1792. Chaumette was one of the ring¬ 
leaders in the attacks of May 31 and of June 2. 1793, on the 
Girondists, towards whom he shoyved himself relentless. He was 


j one of the promoters of the worship of reason, and on Nov. 10, 
1793, he presented the goddess to the convention in the guise 
of an actress. On the 23rd he obtained a decree closing all the 
churches of Paris, and placing the priests under strict surveil¬ 
lance; but on the 25th he retraced his steps and obtained from 
the commune the free exercise of worship. Robe.spicrre had him 
accused w'ith the Hebertists; he was arrested, imprisoned in the 
Luxembourg, condemned by the revolutionary tribunal and exe¬ 
cuted on April 13, 1794. Chaumette was an ardent social re¬ 
former; he secured the abolition of corporal punishment in the 
schools, the suppression of lotteries, of houses of ill-fame and 
of obscene literature; he instituted reforms in the hospitals, and 
insisted on the honours of public burial for the poor, 

CHAUMONT, a town of eastern France, capital of the de¬ 
partment of Haute-Marne, a railway junction 163 mi. E.S.E. 
of Paris on the main line of the Eastern railw'ay to Belfort. Pop. 
(1936) 17,389, Chaumont is situated on high ground at the 
confluence of the Marne and Suize. It received a charter from 
the counts of Champagne in 1190. The church of St. Jean- 
Baptiste dates from the 13th century, the choir and lateral 
chapels belonging to the 15th and i6th. The sculptured tri- 
forium (15th century), the spiral staircase in the transept and a 
Holy Sepulchre arc of interest. The Tour Hautefcuille (a keep 
of the Tith century) is the principal relic of a chateau of the 
counts of Champagne; the rest of the site is occupied by the law 
courts. In 1814 Great Britain, Austria, Russia and Prussia 
concluded at Chaumont the treaty by w'hich they bound them¬ 
selves not to conclude a separate peace and to prosecute the 
Napoleonic xvar to a successful issue. Chaumont is the seat of 
a prefect and of a court of assizes, and has tribunals of first in¬ 
stance and of commerce. The main industries arc glovcmaking 
and leather dres.sing. The town has trade in grain, iron (mined 
in the vicinity) and leather. 

CHAUNCEY, ISAAC (1772-1840), U.S. naval commander, 
was born at Black Rock, Conn., F'eb. 20, 1772. He was brought 
up in the merchant service, and entered the U.S. navy as a lieu¬ 
tenant in 1798. The most active period of his life W'as that of his 
command on (he Great Lakes during the W'ar of 1812. He took 
the command at Sackett’s harbour on Lake Ontario in Oct. 1812. 
Commodore Chauncey brought from 400 to 500 officers and men 
with him, and local rc.sources for building being abundant, he 
had by November formed a squadron of ten vessels, with which 
he attacked the Canadian port, York, taking it in April 1813. The 
Americans had the advantage of commanding greater resources 
for shipbuilding. Sir James Yco began by blockading Sackett’s 
harbour early in 1814, but when the U.S. squadron was ready he 
was compelled to retire by the disparity of the forces. Commo- 
flore Chauncey was now able to blockade the British flotilla at 
Kingston. During his later years he served as commissioner of 
the navy, and was president of the hoard of naval commissioners 
from 1833 till his death at Washington, Feb. 27, 1840. 

See Roo.scvclt’.s War of 1812 (1882) ; and A. T. Mahan, Sea Power 
in its Relations to the War of 1812 (1905); also see FE Channing, 
History of the United States, vol. iv (1926). 

CHAUNCY, CHARLES (1592-1672),president of Harvard 
college, Wvis born at Yardley-Bury, England, in Nov. 1592, and at¬ 
tended Trinity college, Cambridge. He xvas in turn vicar at Ware 
and at Marston St. Lawrence, but twice incurred censure from 
the authorities for nonconformity. His formal recantation in F'eb. 
1637 caused him lasting self-reproach. In this same year he emi¬ 
grated to America, where he was an associate pastor at Plymouth, 
then pastor at Scituate (Mass.), and. from 1654 until his death, 
president of Harvard college. He died on Feb. 19, 1672, Ac¬ 
cording to Mather, he xvas “a most incomparable scholar.” His 
Avritings include: The Plain Doctrine of the Justification oj a 
Sinner in the Sight of God (1659) and Anthynodalia Scripta 
Americana (1662). 

His great-grandson, Charles Chaunc/ (1705-1787), a prom¬ 
inent U.S. theologian, was bom in Boston (Mass.), on Jan. i, 
1705, and graduated at Harvard in 1721. In 1727 he was chosen 
as the colleague of Thomas Foxcroft in the First Church of 
Boston, continuing as pastor until his death. He condemned 
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the “Great Awakening” as an outbreak of emotional extravagance 
in his sermon Enthusiasm, and in his Seasonable Thoughts on the 
State oj Religion in New England (1743), written in answer to 
Jonathan Edwards’ Some Thoughts Coticeniing the Present Re¬ 
vival of Religion in New England (1742). Before and during the 
War of Independence he ardently supported the patriot party. 
He died in Boston on Feb. 10, 1787. His publications include; 
Salvation of All Men, Illustrated and Vindicated as a Scripture 
Doctrine (1782) and Five Dissertations on the Fall and its Con¬ 
sequences (.1785). 

For Charles Chaiinry see Cotton NiiiihtPs Magnclia Christi Ameri¬ 
cana (1702) and W. C. Fowler's Memorials oj the Chauncys (1858). 
For the younger Chauncy see P. L. Ford's privately printed Bihliolheca 
Channeiana (1884), and Willislon Walker’s Ten New England Leaders 
(iqoi). 

CHAUNY, a town of northern France in the department of 
Aisne, ly mi. S. by W. of St. Quentin by rail. Fop. (1936) 9,061, 
The town i.s situated on the Oise (which here becomes navigable) 
and at the junction tvf the canal of St. Quentin with the lateral 
canal of the Oise. It contains mirror-polishing works, chemical 
works and metal foundries. It was the scene of much lighting 
in the Hundred Years’ War. 

CHAUSSES. Mediaeval protective leg-harness or mail hose. 
Modern French chausse: stocking, hose. The term also refers to 
light pantaloons covering the hips, legs and feet. 

CHAUTAUQUA, an unincorporated village of Chautauqua 
county. New York, U.S.A., in a town.ship of the same name, on the 
west shore of Chautauqua lake, a beautiful body of water 1,300 ft. 
above sea level, 17 mi, long and 3 mi. across at its greatest width. 
It is served by motcyr coach and electric lines, connecting with 
railways at Westfield and Jamestown, at either end of the lake. 
The resident population of the town in 1940 federal census was 
300. The village contains the campus and equipment of the 
Chautauqua institution. (.SVe Lyceums and Chautaitquas.) ' 

CHAUVIGNY, a town of western France in the department 
of Vienne. 20 mi. E. of Poitiers by rail. Pop. (1936) 2,591. The 
town is finely situated overlooking the Vienne, and has two in¬ 
teresting Romanesque churches, both restored in modern times. 
It was a strong fortress in the middle ages, and still possesses 
the ruins of no less than five castles, the chief of which is the 
Chateau Baronnial (nth and 15th centuries) the old .scat of the 
bishops of Poitiers, who were lords of Chauvigny. 

CHAUVINISM, a term for unreasonable and exaggerated 
patriotism, the French eciuivalent of “Jingoism.” The word origi¬ 
nally signified idolatry of Napoleon, being taken from a much- 
wounded veteran, Nicholas Chauvin, who, by his adoration of 
the emperor, became the type of blind enthusiasm for military 
glory. 

CHAUX DE FONDS, LA, an industrial town in the Swiss 
canton of Neuchatel, about 19m. by rail N.W. of Neuchatel, at a 
height of about 3,250ft. in a valley of the same name in the Jura. 
Pop. (1930) 35,252; mainly Protestant (27,306) and French- 
speaking; of the Catholic faith, the majority arc “Old Cath¬ 
olics.” It is a centre of the watch-making industry. There arc 
schools of watch-making and of industrial art. 

See Diet. hist, et biogr. de la Suisse, ii, 

CHAVANTEAN, a small independent linguistic stock of 
South American Indians, so called from the Chavantes or Cain- 
gangs, its most important tribe. The Chavantean tribes are found 
to-day on the upper Parana and Lower Paranapanema rivers, in 
the state of Sao Paulo, Brazil. They formerly occupied a some¬ 
what larger territory. These Chavantes are to be carefully dis¬ 
tinguished from the tribe of the same name in the States of Goyaz 
and Malto Gro.sso, who belong to the Ges stock. The Cha¬ 
vantes are quite dark-skinned, rather timid hunting folk, of very 
primitive culture. They are very little known. Both sexes wear 
small bast breech-clouts, but no other clothing. Their dwellings 
are tiny thatched huts, and their weapons the bow and spear. 
They have no pottery or textiles. ^ 

See H. von Ihering, The Aniltropology of the State of S. Paulo, 
Brazil (2nd cd, S. Paulo, 1906). 

CHAVASSE, FRANCIS JAMES (1846-1928), the son 
of Thomas Chavasse, of Sutton Coldfield, and brother of Sir 


Thomas Chavasse, the Birmingham surgeon, was born on Sept. 
27, 1846. He was educated privately, and later at Corpus Christi 
college, Oxford. He was ordained in 1870, and in 1878 became 
vicar of St. Petcr-le-Bailcy, Oxford, and a year later principal of 
Wycliffe hall. In 1900, on the resignation of Dr. J. C. Ryle, the 
first bishop of Liverpool, Chavasse was appointed to the vacant 
see. He was remarkable for his ability in finding common in¬ 
terests for people of very different types and holding very dif¬ 
ferent views, and in bringing tnem together to work for a common 
purpose. This gift proved invaluable in the execution of the 
great scheme for the building of Livenwol cathedral (on the 
plans designed by Sir Gile.s Gilbert Scott, R.A.) with which his 
name will always be associated. He resigned his bishopric in 1923, 
owing to his advanced years, and died on March ii, 1928. 

CHAVES, a town of northern Portugal, in the di.strict of Vila 
Real, 8 mi. S. of the Spanish frontier. Pop. (1040V 8,822. Chaves 
is the ancient Aquae Flavine, famous for its hot saline springs, 
which are still in use. A fine Roman bridge of 18 arches spans the 
Tamega. Chaves was long one of the principal frontier fortresses, 
and may derive its present name from the position which makes it 
the “keys” {chaves) of the north. One of its churches contains 
the tomb of Alphonso I. of Portugal (1139-85). 

CHEADLE, a small town in the urban district of Chcadle and 
Gatley (pop. 1938. 26,220). in Chcshiia*. England. 6m, S. of Man¬ 
chester. The name occurs in the formerly separate villages of 
Cheadle Hiilme, Chcadle Bulkeley and (^headle Moseley, ('headle 
is one of the numerous townships of modern growth which fringe 
the southern boundaries of Manchester, and practically form sub¬ 
urbs of that city Stockport lies immediately to the east. There 
are cotton printing and bleaching works in the locality. 

CHEADLE, market town of north Staffordslnre. England, 
10 mi. E. of Stoke, on the L.M.S.R. Pop. civil pari.sh (1931) 
6,754. The Roman Catholic church of St. Giles, with a lofty 
spire, was designed by Pugin and erected in 1846. There are 
three collieries in the neighbourhood, and a large textile manu¬ 
factory in the town. Metal-working is also (arried on. 

CHEATING, “the fraudulently obtaining the properly of 
another by any deceitful practice not amounting to felony, which 
practice i.s of such a nature that it directly affects, or ma>^ directly 
affect, the public at large” (Stephen, Digest of Criminal Law). 
Cheating is either a common law or statutory offence, and is 
punishable as a misdemeanour. An indictment for cheating at 
common law is of comparatively rare occurrence, and the statutory 
crime usually presents itself in the form of obtaining money by 
false pretences (q.v.). 

CHEBICHEV, PAFNUTIY LVOVICH (1821-1894), 

after N. 1 . Lobachevskiy, the most di.stingui.shcd of Ru.s.sian 
mathematicians, was born at Borovsk on May 26, 1821. Educated 
at the University of Moscow in 1859, he became professor of 
mathematics in the University of St. Petersburg, a position from 
which he retired in 1880. He became a correspondent in i860, 
and in 1874 associd Stranger of the Institute of P’rance. He was 
also a foreign member of the Royal Society of London. In 1841 
he published a valuable jxiper, “Sur la convergence dc la scrie de 
Taylor,” in Crelle’s Journal. He wrote much on prime numbers; 
in one paper (“Sur les nombres premiers,” 1S50) he established 
the existence of limits within which must be comprised the sum 
of the logarithms of the primes inferior to a given number. He 
devoted much attention to the problem of obtaining rectilinear 
motion by linkage. The “Chebichev’s parallel motion” is a three- 
bar linkage, which gives a very close approximation to exact 
rectilinear motion, but he failed to devise one producing true 
rectilinear motion. Such a linkage was discovered by one of his 
pupils, Lipkin, who, however, had been anticii)atcd by A. Peau- 
cellier. His mathematical writings cover a wide range of subjects, 
such as the theory of probabilities, quadratic forms, theory of 
integrals, gearings, the construction of geographical maps, etc. 
He also published a TraitS dc la theorie des nombres. He died at 
St. Petersburg on Dec. 8, 1894. 

CHEBOYGAN, a city of Michigan, U.S.A., on south channel 
of the Strait of Mackinac, at the mouth of the Cheboygan river; 
a port of entry and the county seat of Cheboygan county. It is on 
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Fftleral highways 23 and 27, and is served by the Michigan Centra! 
and thf Delr()it and Mackinac railways, and by lake steamers dur¬ 
ing the navigation season. The population in 1940 was 5.673. 
Cheboygan is in the heart of the summer resort region of northern 
Mi( higan, and i.s .surrounded by a farming, .stock-raising and fruit¬ 
growing country. 

The city lias sundry manufacturing industries, and is an im¬ 
portant fishing ;.Kjrt. 'rhere are large apple orchard.s and an apple 
juice factory. 

The commerce of (he port has declined. Cheboygan (at first 
called Duncan and later Inverness) was .settled in 1846, and 
chartered as a city in 18H9. 

CHECHENO-INGUSHETIA. This autonomous republic 
in the North Caucasian area of the Russian .Soviet. Federated So¬ 
cialist Republic was created an autonomous republic in Dec. 1936. 
.\rea, b.oPj srj.nii. I*op. (1939) 697,408; 498,739 rural, 198,669 
urban. It consists mainly of the deii.sely wooded slopes of the 
Nurthein Caucasus, and extends from the Cauca.su.s to the Terek 
river, and from North (J.sselian A.S.S.R. and Kabardino-Balkaria 
to Daghestan. In the north the forest thins out and iis place, is 
taken liy stepjie with chestnut brown soil, less fertile than the 
black earth, but .suitable for agriiulture in yc*ars of good rainfall. 
The latter varies in quantity in the north, but i.s more abundant 
on the southern hill slopes. The density of population is about 115 
per s(j.mi.; the (.'hechens are the most numerous of (he n.dive hill 
tribes in the North Caucasian area, forming 58.4Vh of the total 
jjopulation. The liigu.sh rejjresent only about iJ.4% of the total 
population. The Chechen, Tchetdien (or Khists |Kisti|, as they 
are called by the Cleorgians; call them.solves "Nakhlche" (peo¬ 
ple). They fought fiercely against Rus.sian aggression under J)aLid 
Beg, Oman Klian and Shamj'l, in (he i8th century, and under 
Kluui-Mollah in the njth century. Many of (hem migrated to Ar¬ 
menia in 1859, after the surrender of their chieftain Shamyl. They 
are Mohammedans, and they are governed by t)opular as.sembly in 
each commune, every man considering himself free and ecjual to 
his neighbour. Towards the north .settled agriculture has been in¬ 
troduced by Rus.sian immigrants and winter wheal, millet, oats 
and barley are grown. Working cattle are used in preference to 
horses. Hut, in the .southern hill oak, beech, birch and pine forest 
and alpine t)asture area, the C'hechens are hunters or nomad 
Jjerdsrnen, taking th(;ir goats and .sheep to the high meadows 
in the spring, and descending in autumn to the lower, more shel¬ 
tered areas. They sow oats and barley under great difticulties. 
often having to remove the .stones brought down by the si)ring 
Hoods from their liny cultivated patches, and even in summer 
snow may fall. 

'I'hcir goats supply them with milk, and (heir sheep with 
meat, leather arut wool; kouslar (tieasanl i indu.stries include spin¬ 
ning, weaving, preparing leather and the making of knives and dag¬ 
gers. Bees are kept and a sawmilling industry is being developed. 

t'ultural lite is at a low level; there is a high ])erccntage of 
illiteracy, and this, comhinecl with (he absence of roads and the 
impossibility of using the mountain streams (the Sunzha and 
Argun and their tri[)utaries) for passenger navigation, makes 
cultural and economic progress difticult. Many mountain Che¬ 
chens and Ingush alike live in winclowless hovels of mud and stone 
in the winter, and, in (he suiumer, on the Alpine pastures, irnpro- 
N'ise sheller.s from boughs, 

'Fhe two main roads are from Grozny to Shatoi on the Argun 
river, and a road farther east almo.st parallel to it. passing south 
into Daghestan. There is telegraphic communication along these 
roads. 

From Gydermes junction a loofi of the Caspian-Black sea rail¬ 
way p.isses through Grozny to Beslan, from which a branch goes 
to Orjonikidze (Vladikavkaz). 

CHECKERS, the name by which (he British game of draughts 
is known in the Cnited States. 

. See Draiu'.hts or Checkers. 

CHEDDAR, town, Somersetshire, England, 22 mi, S.W. of 
Bristol by G.W.R. Pop, (1931) 2.154, To the lies (he low 
Axe valley, to the cast rise immediately southwest the Mendip 
cliffs (600-800 ft,) of Cheddar gorge, with beautiful .stalactitic 


caverns, of which Cox’s and Gough’s are best known. The remains 
discovered in the caves (particularly Gough's after 1928) and 
elsewhere in the neighbourhood giv'e evidence of prehistoric and 
Roman settlements at Cheddar (Cedre, Chedare), which was a 
convenient trade centre. The manor of Cheddar was a royal de¬ 
mesne in Saxon times, and the witenagemot was held there in 
966 and 968, It was granted by John in 1204 to Hugh, archdea¬ 
con of Wells. The bishop of Bath and Wells granted it to the 
king in 1553. It is now owned by the marquess of Bath. By a 
charter of 1231 extensive liberties in the manor of Cheddar were 
granted to Bishop Joceline, who in 1235 obtained the right to 
hold a weekly market and fair. By a charter of Edward III 
(*337) Cheddar was removed from the king’s forest of Mendip. 
The market and stock fairs have long been discontinued, the 
former in about 1690. The name of Cheddar is given to a w'ell- 
known species of cheese, the manufacture of which began in the 
17th century in the town and neighbourhood. 

CHEDUBA or MAN-AUNG, an island in the Bay of 
Bengal, situated 10 mi. from the coast of Arakan, between 18° 
40' and 18" 56' N., and between 93'’ 31' and 93® 50' E. It forms 
l>art of the Kyaukpyu district of Arakan. It extends about 20 mi. 
in length from north to south, and 17 mi. from cast to west, and 
its area of 220 sq.mi. supports a population of nearly 30,000. 
The channel between the island and the mainland is navigable 
for boats, but not for large vessels. The surface of the interior 
is richly diversified by hill and dale, and in the .southern portion 
.some of the heights exceed 1,000 ft. in elevation. There are vari¬ 
ous indications of former volcanic activity, and along the coast 
are earthy cones covered with green-sward, from which issue 
springs of muddy water emitting bubbles of gas. Copper, iron and 
silver ore have been discovered; but the island is chietly noted for 
its petroleum wells. The inhabitants of the island are mainly 
Maghs. Cheduba fell to the Burme.se in (he latter part of the 
iHth century, and was taken bv the British in 1824. 

CHEERING, the uttering or making of sounds encouraging, 
stimulating or exciting to action, indicating approval or acclaiming 
or welcoming persons, announcements of events and the like. 
The word “cheer” meant originally face, countenance, expression 
(Low' Lat. cara), and was at first qualified with epithets, both of 
joy and sorrow; compare “She thanked Dyomede for alle . . . 
his godc cherc” (Chaucer, Troylus) with “If they sing . . . ’tis 
w'ith so dull a checre” (Shakespeare, Sotmets, xcvii ). An early 
transference in meaning was to hospitality or entertainment, and 
hence to food and drink, “good cheer.” The sense of a shout of 
encouragement or applause is a late use. 

Of the different words or sounds that are used in cheering, 
“hurrah,” though now generally looked on as the typical British 
form of cheer, is found in various forms in German, Scandinavian, 
Russian {urd), French (houra); it is probably onomatopoeic in 
origin. The German hack, the French vive, Italian and Spanish 
iriva, evviva, arc cries rather of acclamation than encouragement. 
The Japanese shout, banzai^ became familiar during the Russo- 
Japanese War. In reports of parliamentary debates “cheers” 
indicates that approval was shown by emphatic utterances of 
“hear hear.” Cheering may be tumultuous or it may be conducted 
rhythmically by prearrangement, as in (he case of the “Flip-hip- 
hip” by way of introduction to a simultaneous “hurrah.” 

Rhythmical cheering has been developed to its greatest extent 
in America in the college yells, which may be regarded as a de¬ 
velopment of the primitive war-cry. The original yells of Harvard 
and Yale are identical in form, being composed of rah (abbrevia¬ 
tion of hitrrah) nine times repeated, shouted in unison with the 
name of the university at the end. The Yale cheer is given faster 
than that of Harvard. Many institutions have several different 
yells; the best know’n of these variants is the Yale cheer, partly 
taken from the Frog’s of Aristophanes: 

Brekekek6x, ko-lx, ko- 4 x, 

Brekekek6.x, ko-4x, ko-4x, 

0 -6p, C)-6p, parab^ofi, 

Yale, Vale, Yale, 

Rah, rah, rah, rah, rah, rah, 
rah, rah, rah, 

Yale! Yalel Yale! 
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The “triple cheer” of Princeton is: 

H’ray, h’ray, h’ray, 

Tiger, tiger, tiger, 

Siss, siss, siss, 

Boom, boom, boom, 

Ah, ah, ah, 

Princeton, Princet6n, Princct6n! 

The “railroad cheer” is like the foregoing, but begun very 
slowly and broadly, and gradually accelerated to the end, which 
is enunciated as fast as possible. Many cheers are formed like 
that of Toronto university; 

Varsity, varsity, 

V-a-r-s-i-t-y (spelled) 

VARSIT-Y (spelled staccato) 

Viir-si-ty, 

Rah, rah, rah! 

The cheer of the United States Naval academy is an imitation 
of a nautical syren. The Amherst cheer is: 

Amherst! Amhcr.st! Amherst! Rah ! Rah! 

Amherst! Rah ! Rah I 

Rah I Rah ! Rah ! Rah ! Rah I Rah ! Amherst 1 

Besides the cheers of individual institutions there are some 
common to all, generally used to compliment some successful 
athlete or popular professor. One of the oldest examples of these 
personal cheers is: 

Who was George Washington ? 

First in war, 

First in peace, 

First in the hearts of his countrymen, 

followed by a stamping on the floor in the same rhythm. 

C-'ollcge yells arc used particularly at athletic contests. In 
any large college there arc several leaders, chosen by the students, 
who stand in front and call for the different songs and cheers, 
directing with their arms in the fashion of an orchestral con¬ 
ductor. Cheering and singing form one of the distinctive features 
of inter-collegiate and scholastic athletic contests in America. 

CHEESE, a food product made from the milk of many differ¬ 
ent kinds of animals: it is the earliest form of dairy manufactur¬ 
ing. In general cheese consists of the essential food nutrients of 
the milk, which have been collected into a coagulum or curd, 
either by natural souring or by the addition of rennet, and sepa¬ 
rated from the “whey” or watery portion of the milk. In making 
most forms of chee.se, the curd is subject to the curing or ripen¬ 
ing action of moulds or bacteria to develop characferistic flavours. 
Cheese contains nearly all the fat, casein, calcium, vitamin A, and 
a part of the milk-sugar and salts, of the milk from which it was 
made. Cheese therefore preserves much of the food value of milk 
for consumption over longer periods than milk. 

Naturally, the earliest husbandmen must have observed the 
.souring or curdling of milk, and also that the sour-milk curd was 
not only good to eat but that it was also a way in which to pre¬ 
serve the milk for later use. Such widely known sour-milk 
cheeses as cottage cheese probably represent the earliest form of 
cheese-making. Coagulating milk with rennet, and curing the curd 
to develop characteristic flavours and keeping qualities, as is done 
in making such cheeses as Cheddar, Roquefort and Swiss, like¬ 
wise dates back to ancient times. There are no records of the 
beginning of cheese-making as it is known today, but the principal 
of coagulation—with rennet extract obtained from the stomachs 
of young calves, pigs, or goats—on which modem cheese-making 
depends, is believed to have been discovered quite by accident. 
Ancient [Deoples used the skins and stomachs of animals as con¬ 
tainers for various materials, and tradition credits the discovery 
of coagulation to some ancient herdsman who is supposed to have 
observed the “phenomenon” in the milk that he carried in a con¬ 
tainer made of a calf’s stomach. The ripening and curing of 
cheese by various micro-organisms is also believed to have origi¬ 
nated in some early observation of the changes that occurred in 
sour milk curd that was accidentally stored in caves or under 
other conditions favourable for bacterial action. 

History relates the use of cheese by many early peoples, and 
the Old Testament contains a number of references to it. The 
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Greeks and Romans are supposed to have had cheese as a staple 
food at least a thousand years before the beginning of the Chris¬ 
tian era. The Jews and the Romans are said to have recognized 
the strength-giving properties of cheese and to have fed it to their 
armies because of its convenient concentrated form, and the 
Greeks gave it to their wrestlers to give them endurance. 

Today cheese is made and eaten the world over, being made 
from the milk of many different animals—the cow, sheep, goat, 
mare, llama, reindeer, buffalo, zebu, etc., depending on the coun- 
tr>' and the kind of milk-producing animal identified with the 
industry in the particular country. 

Cheese-making began as an art rather than as a science, and in 
many countrie.s the bulk of the cheese is still made by “rule of 
thumb” methods handed down from preceding generations. Long 
before science had e.xplained the complex chemistry of milk or 
the nature of fermentation and bacterial action, methods of mak¬ 
ing and handling cheese had developed more or less independently 
in widely separated regions. In many instances the practices were 
do.sely associated with local coiulilions of climate, agriculture, and 
habits of the people, which not only resulted in characteristic 
differences in cheeses made in the different regions, but also gave 
rise to a vast number of names. Apparently it was the custom of 
the earliest cheese-making peoples to name their product after 
the village or country in which it was made. 

Cheese is now macle and soUl under perhaps 400 or 500 different 
names, but many of these so-called varieties arc unknown outside 
of the locality or the country in which they are made. In many 
instances local and regional names rcpre.'>enl no real difference in 
t>q)e from that of chee.se made under other names elsewhere, 
although the cheeses made in (he various localities and countries 
may have certain distinguishing characteristics. Krecjuently these 
differences may be only in the shape or size of the cheese, or they 
may l>c in the flavour and texture due to different methods of 
cooking the curd or curing the cheese. Differences in ripening 
practices may give rise to considerable differences in quality even 
in cheese made from the same curd. 

There are several possible ways of classifying cheeses, no one 
of w'hich seems satisfactory for all purposes. For one purpose it 
may be more desirable to classify tliem according (0 method.s of 
making, for another purpose the characteristics of the cheese may 
be a more satisfactory basis. One common classification recog¬ 
nizes three groups,—soft cheeses, semi-hard cheeses, and hard 
cheeses. 1'his grouping, however, is almost entirely on the texture 
of the product when it is ready for consumption. In general the 
.soft cheeses are those made by souring the milk with lactic acid 
and eaten within a few days after making. The hard cheeses are 
those made by coagulating the protein with rennet. C(K)king and 
pressing the curd, and ripening with moulds or bacteria for sev¬ 
eral months or several years before they are ready to be eaten. 
Semi-hard cheeses fall in between these two groups, and the mak¬ 
ing procc.ss may have features in common with both. 

All these types of cheese are known as thtr “natural” cheeses. 
Many of them frequently are subjected to further treatment or 
processing which has the effect of producing an entirely new or 
different product, known as “processed cheese.” In making proc- 
e.ssed cheese, one or more lots of a natural cheese or of several 
kinds of natural cheese, or of cheeses oT different ripeness or in¬ 
ferior texture and flavour, may be ground u|), melted and blended 
with various seasoning materials. The liquid i.s then forced into 
forms of the shaj^c desired and cooled, and packaged in attractive 
containers for direct sale to consumers. The mauufavturc of proc¬ 
essed cheese is a comr>aratively new phase of the cheese indus¬ 
try, but one that has become of considerable economic impor¬ 
tance. 

Although cheese is marketed throughout the world under 400 or 
500 different names, there are probably only about 18 distinct 
varieties. Matheson (K. J. Matheson, Varieties of Cheese: 
Descriptions and Analyses. U. S. Dept. Agr. Bull. 608, 68 pp. 
1932.) lists the best-known names of distinct varieties or groups 
as follows: Brick, Caciocavallo, Camembert, Cheddar, Cottage, 
Cream, Edam, Emmenthaler, Gorgonzola, Gouda, Hand, Lim¬ 
burg, Neufchdtel, Parmeson, Pecorino, Roquefort, Sapsago, and 
Trappist, 
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Some of tlu“ distinctivc differences in these varieties as briefed 
from Matheson’s dc’Scri[)tions are as follows; 

Brick Cheese is strictly an American product. Its name is sup¬ 
posed to have come from its shape, or from the practice of using 
brick.s to weight down the curd in the moulds. The curd is pres.sed 
in the small rnould.s—about 3 by 6 by 10 inches—for 24 hours, 
after which the prints are removed, salted, and taken to the cur¬ 
ing cellar where the cheese ripens in 2 f)r 3 months. Brick cheese 
ha.s a strong sweetish taste somewhat like Kmmenthaler, or Swiss 
cheese, and an aroma mildly resembling Limburg. The body of 
(he chee.'^e i.s rather elastic and contains numerou.s .small, round 
holes or eyes. Brick cheese is made in almut 400 factories in 14 
American stales, but at least go j)e.rcent of the 30 million pounds 
made anniirdly is made in \Viscon.sin. 

Caciocavallo Cheese is a peculiar kind of cheese made from 
either whole or partly skimmeil milk of cows. It originated in 
Italy several (enturies ago. (.)ne e.xplanation of the name, which 
means literally horse cheese, i.s that the chec.se wxis first made in 
the region of Monte Cavallo, another is that the imprint of a 
horst^’s head appeared on ea( h chee.se as a trade mark of the origi¬ 
nal maker. 'I'he (urd i.s moulded into any desired .shape or size, 
u.sually about 3 poimfls, and after the m0ulde.1l shape.s have been 
imrner.secl in lirine for several days, they are snsficmded in jiairs 
from the ceiling and .smoked. I'he most common .shafie re.sembles 
a beet, the (onstricl ion at the top being due to string by which it 
hangs. This chee.se is sometimes eaten while comparatu'ely fre.sh, 
but is more frequently kejit for months, (hen grated and used in 
soups, or macaroni and similar foods. A small quantity is im¬ 
ported into the I'nitcci States, and some is made in Wisconsin, 
Michigan, and renn.sylvania, 

Camembert Cheese i.s a soft, rennet, cheese made from cow's 
milk. A typical iheese is aliout 4.^ inches in diameter and i inch 
thick, and as marketed in the United State.s is usually found 
WTapped in pajuT and enclosed in a wooilcn box of the same 
shape. The cheese usually has a rind about j^-inch thick, which is 
composetl of moulds and dried cheese. The interior is yellowish 
in color and waxy, creamy, or almost fluid in consistency, depend¬ 
ing largely upon the degree of ripeness. The flavour is similar to 
Limburg, but not as strong. F'our to six weeks of rijxining is rc- 
t|uired before this cheese is in condition for the market. Camem- 
bort cheese is said to have originated in ijgi in the locality from 
which it derives its name in the northwestern part of France. 
Cheese of the same type, however, is made in other parts of 
France and also in other countries, including New "^'ork and Wi.s- 
consin in the United States. Similar ly{)es are known as Brie, 
Coulommiers, Kobhiola, and Ripened Neufchatel. 

Cheddar Cheese gets its name from the village of Cheddar in 
Somersetshire, h'aigland, where it was first made many years ago. 
It is very [popular as a food product both in England and in the 
United Stale.s. It was exported from tlie United States as early 
as 1790, and is today the most important variety made in that 
country, its manufacture accounting for more than 75 per cent of 
the total cheese production. The cheese is made from whole milk 
of COW'S, or from skim milk or partly skimmed milk. The term 
“Chedtiar’’ as known and used today refers principally to a phase 
of the making |rroccss. The finished cheese may be white or yel¬ 
low, and it may be used after only 3 or 4 months of ripening, 
when it has a very mild tlavour, or after i or 2 years of curing to 
tlevelop a .sharp or snappy tlavour. American Cheddar.Cheese i.s 
freciuenlly known and retailed merely as American or “store” 
cheese, “cream,” “Yankee,” “Wisconsin,” and “New York” 
( hee.se. In California, this cheese is known as Jack or Monterey 
cheese. It is made in several .sizes and shapes with more or less 
distinguishing names, such as Long Morns, Daisies, Twins, Flats, 
and Cheddars or Exports. The.sc sizes range from 5 to 16 inches 
in diameter, and 4 to 16 inches in height, and 10 to 100 pounds in 
weight. Within the last few years this variety has been packaged 
apd cured in cans, to afford a convenient and attractive form in 
which to mcrcliandisc it. A one-way vaWe on the can permits 
rii)ening ga.ses to escape and excludes air; thus curing in the can 
is possible. 

Cottage Cheese is an unripened, soft, sour-milk cheese made 
extensively in the United States, where it is often called Dutch 


cheese, or smearcase. It is made both in the home and in the 
factory, from skim milk, with or without the addition of rennet. 
It is highly nutritious and palatable, contains all the food value of 
milk except the cream, and may be used as the main part of the 
meal or in salads, desserts, or cooked dishes. PropcTly made, it 
has a clean, mild, acid flavour and smooth texture. Factory pro¬ 
duction increased markedly during and after the World War as a 
result of educational campaigns directed toward the utilization of 
skim milk to conserve meats and other foods. The cheese is per¬ 
ishable and must be kept at low temperatures until consumed. 

Cream Cheese of the genuine kind is made from rich cream 
thickened by souring or from sweet cream thickened with rennet. 
The thickened cream i.s put into a cloth and allowed to drain, this 
requiring about four days. It is then placed on a board, salted, 
an(j turned occasionally. It i.s ready for consumption in from 5 
to 10 days. Modifications of this process are now common. A 
cheese common on the American markets is knowm as “Philadcl- 
])hia Cream Chee.se.” The cream i.s thickened with renni^t and 
drained for several days, when it is salted and worked into a paste 
by special mixing machines, and placed in tin foil packages of the 
desired size and weight. Tliis cheese has a mild, rich flavour and 
is used principally as a spread for bread. 

Edam Cheese is a hard, rennet cheese produced in the Nether¬ 
lands; it is al.so known as Katzenkopf, Tete de Maurc, and Man- 
bollcn. Formerly Edam cheese was made from whole milk on the 
farms in North Holland, but today it is u.sually made of skimmed 
milk. The genuine Edam chec.se contains at least 40 percent fat. 
alth(jugh many creameries make a cheese of the same shape with 
only 20 to 30 {percent fat. All Edam cheese for export bears the 
Government guarantee of (he fat content. The cheese i.s round, 
but flattened at the top and botlimi, and the outside is coloured 
red; or the cheese is packed in tin foil and, for export to hot 
countries, in bladders or tins. When the cheeses arc a few weeks 
old they are marketed and the ripening process continues in the 
warehouses of the cheese merchants. Some is made in Wisconsin, 
and the imported product i.s well known in all large markets. 

Emmenthaler Cheese is a hard, rennet cheese made from 
cow s milk, and is somewhat sweetish in flavour. It is character¬ 
ized by holes or eyes about the size of a cent, about i to three 
inches apart throughout the cheese. This cheese originated in the 
Eminent hal Valley of Switzerland, and is a very old variety, re¬ 
ported as early as the middle of the fifteenth century in the Can¬ 
ton of Emmenthal. Its manufacture in France in 1722 under the 
name of Gruyere is recorded. It is now made in every civilized 
country. That made in the United States is known as Domestic 
Swi.ss, and that in the region of Lake Constance is called Algau 
Emmenthalcr. Other local names are Bellunesc, Formaggio Dolce, 
Fontine d’Aosta, and Thraanen. The United States has about 
300 factories in ii states, but the bulk of the 40 million pounds 
made annually in this country is made in Wisconsin, Ohio, and 
Illinois. Only the best grades are imported into the United States. 
The chce.scs are like massive solid wheels, 6 inches thick and some¬ 
times 4 feet in diameter, and weigh from 60 to 220 pounds each. 
Ripening requires 3 to 6 months. Scientific studies by the U. S. 
Bureau of Dairy Industry have established a controlled pro¬ 
cedure in many factories, which facilitates the manufacture of a 
uniformly good quality cheese. Whereas the original makers de- 
jxmded on nature to introduce the necessary bacteria into the 
milk, modern makers now introduce “pure cultures” to bring 
about the desired action as follows; (1) The lactobacillus bul- 
f^aricus to check undesirable fermentation and (o aid in controlling 
ripening, and (2) the use of an eye and flavour culture to aid in 
the development of eyes and flavour. 

Gorgonzola Cheese, known also as Stracchino di Gorgonzola, 
is a rennet, Italian cheese made from whole milk of cows. Its 
name comes from Gorgonzola, near Milan, but very little of the 
cheese is now made there. The interior of the cheese is mottled 
or veined with a pcnicillium much like Roquefort. As seen on the 
markets of the United States the surface of the cheese is covered 
with a thin coat resembling clay, said to be prepared by mixing 
barite or gypsum, lard or tallow, and colouring matter. The.se 
cheeses are cylindrical, being about 12 inches in diameter and 6 
inches in height. As marketed they are packed with straw in 
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wicker baskets. Well-made cheeses may be kept a year or longer, 
but much is consumed fresh in the region where it is made. 
In England a similar type of cheese, known as Stilton, is made 
from cows' milk, and is imported in quantities into the United 
States. 

Gouda Cheese is a sweet-curd Netherlands cheese made from 
cows’ milk. The full-cream Gouda is mainly a farm product 
made chiefly in the Provinces of Zuidholland and Utrecht, with 
an average fat content of 50 percent. Gouda made in creameries 
from jxirtly skimmed milk has a fat content of 20 to 40 percent. 
The fat content is guaranteed by the Government mark on the 
cheese. In shape Gouda chec.se is cylindrical with the sharp edges 
rounded off. The cheeses weigh from 6t to 44 pounds. Ripening 
requires 6 to 8 weeks. This chee.se is commonly found on the 
larger markets in the United States. 

Hand Cheese is so named because originally it was moulded by 
hand into its final shape. It is a sour-milk cheese, very popular 
among German races, and made in many countrie.s. The process 
varies in difterent localities, but in general the curd is cooled 
in mouldy, then ground line in a curd mill (in some kinds caraway 
seed is added), then ripeni'd on shelves in the curing room. The 
chee.se has a very sharji, pungent odour and taste, which is very 
disagreeable to most people unaccustomed to it. It is known by 
siuh local names as Thuringia Caraw’ay cheese; Ihlefekl, in 
Mecklenburg; and Livlander in Russia. 

Limburg Cheese is a soft, rennet cheese made from cows’ milk 
which may contain all the butterfat or may be partly or entirely 
skimmed. The best Limburg is undoulitedly made, from the whole 
milk. "J'his cheese has a very strong and characteristic odour and 
taste, weighs about 2 pounds, and is about 6 by 3 inches in si/.e. 
It requires about 2 months to ripen. The most common synonyms 
of Limburg are Bai kstcin and Herve. It has, however, many lotal 
names, such as Algau, Lanark, Marianhof, Morin, Saint Michels, 
Schut/en, Tanzenberg, Carinlhian, Grottenhof, ICrnmersdorf, 
Briol, and Lindenhof. Limburg cheese originated in the Province 
of Liiltich, Belgium, in the neighbourhood of Ilerve. Its manu¬ 
facture has spread to Genriany and .Austria, where it is very popu¬ 
lar, and to the United States, where large (juantitics are made, 
mostly in New A’'ork and Wisconsin. Contrary to popular belief, 
Limburg is no longer imported into the United States, since the 
domestic product is of good quality and is made cheaply. 

Neufchatel Cheese is a soft rennet cheese made extensively in 
France, from cither whole or .skim milk of cows. Bondon, Mala- 
koff Petit Carre, and Petit Suisse are es.sentially the same as Neuf- 
chatcl l)ut have slightly different shapes, Neufchatel cheese is 
made in the same manner as cream chec.se, except (hat a little less 
rennet is ij.sed. The standard package, wrappx'd in tin foil, is round 
and weighs 2I to 3 ounces, its dimensions being i \ by 2\ inches. 
Factories in the United States make a variation of (he Neuf- 
ch.atel cheese, which is probably as good as the French variety. 
American makers attempt to vary this cheese by the use of condi¬ 
ments. Pimento, or Pcpix-r Cream, is a Neufchatel cheese in 
which I pound of red jxppers is used for every 10 pounds of 
cheese, 1'he peppers are ground very fine and thoroughly mixed; 
the whole is then moulded and kept in a cold place. 

Parmesan Cheese is the name in common use outside of Italy 
for the cheese made and known in that country for centuries as 
Grana, the term “grana” or “granona” referring to its granular 
appearance when broken, which is necessary on account of the 
hardness of the cheese, cutting being practically impossible. 
There are two quite distinct kinds of cheese—one made in Lom¬ 
bardy and the other in Emilia. Parma, situated in Emilia, has 
long been an important commercial centre for both kinds, and 
to this fact the name of Parmesan i.s due. The use of the term 
“Parmesan,” however, is sometimes restricted to the cheese 
made in Lombardy, the term “Reggian” being used to designate 
that made in Emilia. The cheeses are ripened in a cool, well- 
ventilated room, where they may be stored for years, the surface 
being rubbed with oil from time to time. The exterior of the 
cheese is dark green or black, due lo colouring matter rubbed on 
the surface. A greenish colour in the interior has been attributed 
to the contamination with copper from the vessels in which the 
milk is allowed to stand before skimming. Parmesan cheese when 
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well made may be broken and grated easily and may be kept for 
an indefinite number of years. It is grated and used larcely 
for soups and with macaroni. A considerable quantity of this 
cheese is imported into the United Stales and .soils for a very 
high price. 

Pecorino Cheese is a sheep’s-milk cheo.so made in Italy and 
there are numerous more or less clearly dcfiiu'd kinds. Tho most 
common sort is the one designated Cacio l\\uiino Romano, or 
merely Romano. This varies considerably in size and shai)e. A 
cheese of ordinary size is about 10 inches in diameter and 6 inches 
in thickness and weighs from 2 to 25 pounds. 'I'he interior is 
slightly greenish in colour, somewhat granular, and devoid of eyes 
or holes. Ripening requires eight months or longer. The Peeorino 
Dolce is artificially coloured w'ith annatto and subjected to con¬ 
siderable pressure in the process of manufacture. IVcorinu Tus- 
cano is a smaller cheese than the Romano, measuring usually 6 
inches in diameter and 2 or 4 inches in thickness anil weighing 
from 2 to 5 pounds. Among the .sheep's-milk chi'eses bearing local 
names arc the following: Ancona, Cotrone, Iglesias. Ix'ones.sa, 
Puglia, and Viterbo. In the manufacture of Viterbo chee.se the 
milk is curdled by means of a wild artichoke Cynara xrolymus 

Roquefort Cheese is a soft, rennet cheese made ])rineipally 
from sheep’s milk, although some cows’ milk and goats’ milk may 
be added. Numerous imitations, such as Gex and S(‘i)(nionce}. are 
made from cows' milk. One of the most striking characteristics is 
tlie mottled or marbled appearances of the interior of the cheese, 
due to (he development of a penicillium, which is the i)rincipal 
ripening agent. The manufacture of Roquefort has been carried 
on in the southeastern part of France for at least two centuries, 
and is particularly important in the village of Roqui-forl, from 
which the chce.se derives its name. One interesting phase of the 
making process is the sifting of mouldy bread crumbs between 
layers of curd as it is i>laccd in the forms or hooi)s. to bring about 
the de.rired ripening. Fornierly the manuf.icture of the ebee.se up 
to curing time was carried on by the shepherds themselves, but in 
recent years centralized factories collect the milk and make the 
cheese, which is still cured in (he natural caves near Roquefort. 
The cheese may be sold after from 30 to 40 days or may remain 
in the caves as long as five months, ckqxmding on the degree of 
ripening desired. This tyj)e of cheese is made, from cows’ milk in 
Denmark, In the United States this type has been made since 
1CJ18, from cows’ milk and with artificial curing conditions. Re¬ 
cently such American-made cheese has been ripeni'd in natural 
caves along the Mississippi River in Minnc.sota and in an aban¬ 
doned shaft of a coal mine in Pennsylvania. 

Sapsago Cheese is made principally in Glarus, Switzerland, 
from sour, skim milk of cows. It is also known as Sihabzieger, 
Glarnerkiisc, Griinerkase, and Krauterkiise. It is claimed that it 
was made in the thirteenth century; its authentic history at least 
dates back lo the fifteenth century. Sapsago is a small, hard, 
green cheese flavoured W’ith the loaves of an aromatic clover grown 
for the purpose. It is shaix^d like a truncalI'd cone, 4 inches high, 
3 inches in diameter at the base and 2 inches at the top. A com¬ 
paratively small quantity is shipped into the United Slates under 
the name of Sap Sago, where it usually sells at a low' price and is 
used as a grated cheese. 

Trappist Cheese originated with the Trappists in 1885 in the 
monastery of Mariastem, near Banjaluka, in Bo.snia. The fresh 
milk is u.scd and rennet is added. The ripening jx^riod of the 
smaller chee.ses is from 5 to 6 weeks in summer, but (he cheese is 
usually shipped at the end of 4 or 5 weeks. It is jxile yellow in 
colour and has a remarkably mild taste, "rhe smallest size of the 
cheese made in the monastery referred to has a diameter of 6 
inches, a height of 2 inches, and weigh.s 2 or 3 pounds. A larger 
size measures 9 inches in diameter, 2 V inches in height, and weighs 
about 10 pounds. There is also a still larger size. The cheese is 
exported to a large extent to Austria and Hungary, the most im¬ 
portant centres of the trade in the.se regions being Gratz and 
Budapest. It is, however, found in all large cities of Austria, and 
the demand appears to be constantly increasing. This cheese is 
very probably the same as Port du Salut. A cheese which is prob¬ 
ably identical with the Trappist, or Port du Salut, is made in the 
Trappist monastery at Oka, Canada, and is known as Oka cheese. 
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CHEESE INDUSTRY IN THE UNITED STATES 

There are no definite records of when or where cheese was first 
made in the United States, but it was probably very early in the 
development of colonial a^rric ulture. Cheese-making was well es¬ 
tablished in European (ountries when the new settlers came to 
America, and it is evident, the practices and methods they cstab- 
lish(fd were those with which they were familiar in their native 
countries. Thus Cheddar cheese became the first variety of im¬ 
portance in New England, where the English colonists settled, and 
Swiss (hecse has since become an imrairtant variety in Wisconsin 
where immigrants from Switzerland established a settlement. 

Originally, cheese was made only on the fann, both in Europe 
and in America. The earliest records indicating the growth and 
importance of cheese-making in America are the export statistics 
of i7<;o. in which year the New England states, New' York, and 
Pennsylvania, exported 145,000 pounds of farm-made cheese. 
Farm cheese production reached its jx'ak about iltso, when fac¬ 
tory production began. It is generally believed that Jesse Wil¬ 
liams of Oneida County, New York, was the first to o{x.'rate under 
a factory .system, in i<S5i. Hy 1870, the factory production of 
cheese made up more than half of the total cheese made. Farm 
cheese production gradually declined, and has almost completely 
disapiyM'ared. 

New York was the leading cheese-producing stale for a long 
period, but as population increased and cities grew, cheese-making 
declined becau.se of the greater profitableness of the Iluid milk 
industry. Wiscon.sin now makes 10 times as much cheese as New 
York, and more than two-thirds of all the cheese, made in this 
country. New York mtikes about half of the remaining third. 
Other states ranking well up in cheese production are Indiana. 
Illinois, Oregon, Minnesota, Michigan, and Califoniia. From 3^ 
to 5 percent of the milk produced annually in the United States 
is made into cheese. 

Many of the so-called foreign types of cherse could lie made- in 
the United States and w-ould be made if the; demand w'ere suf¬ 
ficient. Cheddar cheese is by far (be most important of the hard 
varieties made and consumed in this country, with Swi.ss cheese 
next. Cottage cheese and cream cheese make u]> about a fifth ctf 
the total. 

Factory production of cheese in the United Slates, exclusive of 
cottage, pot, and bakers’ cheese, now totals about Oji million 
pounds annually, about 6 times the highest figure ever reached by 
cheese made on farms. The? varieties made in the United States, 
and the production for 1935, arc showm in the following table; 

Thousand jiounds 


Amcrrican C’h<'d(lar; 

VVhol(“ milk. 4('»S,g(j{) 

Part skim. ^’,504 

Full skim. 225 

Swiss clu'c'se (including block). 42,622 

MUnstcr clu-csc;. 7 ,617 

Erick clucsc. 20,905 

Limburg clu-c.sc. 

All Italian varieties. jo,f)2S 

Neufchiitel cheese. 727 

Crt‘aiit cheese. 38,244 

All other varielic's. 5,800 

Cottage, pot and bakers’ cheese .... ^09»579 


In 1881, the United States was the largest cheese exporting 
country in the world, with a peak of nearly 148 million pounds 
that year never ec]ualled since. Exports have gradually decreased 
until the amount is less than 2 million pounds annually.. Seven¬ 
teen countries export more cheese now than the United States. 
Imports of cheese into the United States reached a peak of 81 
millioti pounds in 1928, but have since gradually declined, making 
this country about the fifth largest importer. Tlic kinds of cheese 
importeil, together with the amount, 1935, arc as follows: 


(Pounds) 

Emmcnthalcr. 6,258,907 

Romano or Pccorino. 15,814,253 

Regginno or Parmesan. 2,679,569 

Prru'oloni or I'rocolette. 6,319,052 

Roquefort. 1,995,769 

All other types. 15,865,093 


I Consumption of cheese in the United States has varied from 3-8 
I to 4-8 pounds per capita for the last 25 years, until in 1935 when 
consumption reached its fx^ak of 5-2 pounds. The comparative 
consumption in various countries is as follows: 

Pounds per capita 

United States (1935). 5-2 

Canada (1934). 3-6 

Australia (1933). 4*0 

New Zealand (av. 1930-1932). 7*o 

(ircat Britain (1931). 9-6 

Norway (1932) 10*2 

(Germany (1933). * 7-1 

Sweden (1932). 11*5 

France (1933). i6-6 

Italy (1933). 11*0 

Netherlands (1933). 15-4 

Hcnmark (1934). 11-4 

Switzerland (1932). 19-2 

♦Factory cheese 

The quantity of cheese imported by Engbind from various 
countries in 1935 is shown in the following table: 

Country Cwt. (112 pounds) 

Australia. 134,249 

New Zealand. 1,763,090 

Canada. 469,33’ 

ether Hritish countries. 30,394 

Netherlands. 199,204 

Switzerland. 14.7’2 

Italy. 79,893 

Other foreign countries. 22,,449 

Total. 2,713,322 

(O. E. R.) 

CHEETA, Cheetah, Chita or Hunting Leopard (Acm- 
ouyx jubata), a member of the family Felidae, di5tingui.shcd by 
it.s daws being only partially retractile {sec Carnivora). The 
cheeta attains a length of 3 to 4 ft.; it is of a pale fulvou.s colour, 
marked with numerous spots of black on the upper surface and 
sides, and is nearly white beneath. Tlic fur is crisp, lacking the 
sleekness which characterizes the typical cats, and the tail is long 
and bushy at the tip. The cheeta 
is found on the plains of Africa 
and Southern Asia, and has been 
employed for centuries in India 
and Persia in hunting antelopes 
and other game. It is taken to 
the field hooded and chained in a 
low car without sides. When the 
game is within about 200 yards, 
the cheeta is loosed. Over short distances, the cheeta can probably 
outrun any other animal. In India the name cheeta is applied also 
to the leopard. 

CHEF, in French, a chief or head person; in English-speaking 
usage, the head-cook in a club or large private establishment, or 
the head of the kitchen department in a large hotel or commercial 
catering organization. In general a chef is responsible for the 
conduct and operation of the food preparation in a large kitchen. 
He directs the staff of cooks, bakers and others required to pre¬ 
pare food for serving. He plans meals, prepares menus and sees 
that sanitary practices are observed. If a chef-steward, he may 
be given complete control of kitchen, pantries and ice-boxes in¬ 
cluding all purchasing, and be expected to figure prices. If only 
a supervising chef, he is only responsible for the preparation of 
the food supplied to him from the stores department on requisi¬ 
tion. He is usually e.xpected to devise new recipes for preparing 
foods and more attractive ways for arranging them for service. 

Every establishment preparing food on a large scale usually 
has a chef in charge of cooking operations. The constant growth 
of the hotel business and the commercial preparation of food* 
gives employment each year to a still larger number of chefs, 
though the requirements tend to become greater due to the de¬ 
mand for men having a more thorough Imowledgc of nutrition 
and food chemistry. For the most part, chefs are a product of 
an apprentice system. Young men start as assistant vegetable 
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man, or even lower in the culinary scale, pass through a long line I 
of specialized cooking positions such as vegetable cook, fry cook, 
roast cook {rossetier), roundsman, at times as baker or butcher, 
pastry man, cold meat chef {garde manger), until finally they be¬ 
come chefs, a process requiring from 4 to 8 years and frequent 
changes of employment. Schools for chefs and cooks are practically 
non-existent in the U.S.A., though not unknown in Great Britain. 
The leading chefs in English-speaking countries have usually 
served an apprenticeship in central Europe or in France, whence 
they depart after completing their service. In some commercial 
establishments trained chemists and graduates from university 
schools of home economics often serve as chefs, though usually 
under a different title. 

CHEFOO, former treaty port on the rocky north coast of the 
Shantung peninsula in northeast China (37° 33' N., 121° 22' Ei. 
The port is naturally sheltered by outlying islands and in recent 
years these have been linked up by breakwaters to form a fully 
protected harbour. The port is more properly Yentai, Chefoo 
being a village across the harbour. Population (1931) 131,661. 
The tangled hill country of Shantung rises immediately behind 
Chefoo and its communications with the interior are only b>' 
pack-mule trails. A branch line of the Tsingtao-Tsinan railway 
w'as once projected. Chefoo was 0{)ened to foreign trade in 1863. 
It retained loth place among Chinese ports until 1907, but de¬ 
creased in importance after that year. It was the market for 
the tussore silk industry of the vShantung hills and raw silk con¬ 
stituted its staple export. A special trade had grown up between 
Chefoo in Shantung and the port of Antung across the Po Hai. 
After the Japanese occupation in 1938 the trade between Chefoo 
and Japan-controlled territory increased. The total value of im¬ 
ports in 1940 was $10,948,565 (U.S.) and that of the exports was 
$7,003,944 (U.S.). Of this $2,819,055 (U.S.) entered Chefoo from 
Japan and $4,254,042 (U.S.) from Kwantung-leased territory, 
while the largest part of the export, $2,795,756 (U.S.), went to 
the U.S.A. The treaty port status of Chefoo was ended as a result 
of the English and U.S. treaties with China. Jan. 11, 1943, in 
which the foreign rights and privileges in China were given up. 

CHEHALIS, a city of Wa.shington, U.S.A., 33 mi. S. by W. of 
Olympia. 4m. S. of Centralia ((/.v.); the county .seat of Lewis 
county. It is on Federal highway 99, and is served by the four 
trans-Continental railways which .serve Centralia, and also by the 
Cowlitz, Chehalis and Cascade railway. It.s manufacturing indus¬ 
tries include .saw and shingle mills, brick and tile works, a cannery, 
f«'rn packing and condensed-milk plants. The population in 1940 
w^as 4.857. 

CHEKE, SIR JOHN (1514-15.^7), English classical scholar, 
was one of the founders of Greek learning at Oxford. At 
St. John’s college, Cambridge, where he became a fellow in 1529, 
he adopted the principles of the Reformation. In 1540, on Henry 
Vlll.’s foundation of the regius professorships, he was elected 
to the chair of Greek, In a letter on the state of Greek learning 
at Cambridge to a fellow of St. John’s college, Oxford, in 1542, 
his pupil, Roger Ascham, describes how Demosthenes had be¬ 
come as familiar as Cicero, and that Herodotus, Thucydides 
and Xenophon were more conned than Livy was in his student 
days. ’With Sir Thomas Smith, who shares with him the major 
part of the credit for the establishment of Greek studies at Cam¬ 
bridge, he introduced the “Erasmian” pronunciation of Greek 
in his lectures, rejecting the Italian and modern Greek method 
of giving various vowels and diphthongs the same sound, which 
the first western students had learned from Greek and Italian 
humanists. It was strenuously opposed in the university, where 
the “Reuchlinian” method favoured by Melancthon prevailed, 
and Bishop Gardiner, as chancellor, issued a decree against it 
(June 1542); but Cheke ultimately triumphed. On July 10, 
1544, he was chosen tutor to Prince Edward, who retained him 
in that capacity after his accession to the throne. Cheke sat, 
as member for Bletchingly, for the parliaments in 1547 and 
1552-1553; he was made provost of King’s college, Cambridge 
(April I, 1548), was one of the commissioners for visiting that 
university as well as Oxford and Eton, and was appointed with 
seven divines to draw up a body of laws for the governance of 


the church. On Oct. 11, 1551, he was knighted; in 1553 he was 
made one of the secretaries of State, and sworn of the pri\7 
council. He filled the office of secretary of State for Lady jane 
Grey during her nine days’ reign. In consctiuence Marx- threw him 
into the Tower (July 27. 155 . 0 . and confiscated his wealth. FIc 
was released on Sept. 13, 1554 . and granted permission to travel 
abroad. He went first to Basle, then visited Italy, giving lectures 
in Greek at Padua, and finally settled at Strasbourg, teaching 
Greek for his living. In the spring of 1556 he visited Brussels 
to see his wife; on his way back, between Brussels and Antwcqi, 
he and Sir Peter Carew were treacherously .seized (May 15) by 
order of Philip of Spain, hurried over to England, and imprisoned 
in the Tower. Cheke was terrified by a thre.it of the stake, and 
gi\nng way, was received into the Church of Rome by Car¬ 
dinal Pole, being cruelly forced to make two public recantations. 
He died in Lonclon on Sept. 13, 1557 

Thomas Wilson, in the epistle prefived (o his translation of the 
Olynthiaes of Demosthenes (1570), has a long and most interesting 
eulogy of Cheke; and Thomas Nash, in To Ihr Ccntlftucii Students, 
prefixed to Robert Greene's Mennphnn (15SQ), calls him “(he E.x- 
ehec|uer of clocpience, Sir Ihon Cheke, a man of men, supcrnaturally 
traded in all longues.” Many of Choke's works are still in ms., some 
have been lost altogether. One of the most interesting from an histori¬ 
cal iioint of view is the Hurt of Sedition how greueous it is to 0 Com- 
munrivelth (1540), written on the occasion of Ket’s rebellion, repuh- 
lished in 15OQ, 1570 and 1641, on the last occasion with a life ot the 
author by Gerarcl Langbainc. Others are D. Joiinnis Chrysostomi 
humiliae duac (1.S4.1). T). Joannis Chrysostomi de providenlia Dei 
(1545), The Gospel at cording to St. Matthew . . . translated (c. 
1550; ed. James Goodwdn, 1843). De ohitu Martini Buceri (1551). 
(i.eo VI.’s) de Apparatu hellico (Basel, 15.S4 ; but dedicated to Henry 
VHI., 1544), Carmen Hcroicum, aut epitaphium in Antonium Drnrium 
(1551), De pronuntiationc Graveae . , . linguae (Ba.sel, C555). He 
also translafi'd .several Grt'ek works, and lectured admirably upon 
1 femoslhenes. 

His Life was written by John Strj'pe (London 1705, Oxford 1821); 
additions bv J. Gough Nichols in Archacologia (i860), xxxviii. i)8, 127. 

CHEKHOV, ANTON PAVLOVICH (1860-1904) Rus- 
sian dramatist and story-writer, born on Jan. 17, i860, in Tagan¬ 
rog on the St*a of Azov. This name Ls also siudled Tchekbov, 
Tchehov and Chehov. His father was a trade.sman and the son of 
a serf. The writer was educated at the gymnasium of his native 
town, and in 1879 went to the University of Mo.scow, where he 
studied medicine. He took his degree in 1884 but practised very 
little (except during the cholera epidemic of 1892-93). He began 
his literary career while yet a student, and soon Itecame one of the 
most welcome contributors to the comic papt'rs. His early stories 
appeared over the signature Antosha Chekhonte. In 18S6 some 
of his stories were publi.shed in book form {Particoloured Stories). 
The book had a great success and attracted the attention of the 
publisher and editor Suvorin, who became his frienrl. 

In 1887 he produced his first play Ivanov. In iSgo he travelled 
to the convict island of Sakhalin and the result of his journey was 
Saghalicn Island (1891), which had a considerable effect on the 
mitigation of the jiienal regime. From 1891 to 1897 he lived with 
his parents on a small estate he had acquired not far from Mos¬ 
cow. After 1897, as he was threatened with tuberculosis, he was 
forced to live the greater part of the year in the Crimea and 
abroad. In 1896 he produced his second play. The Seagull, which 
was a complete failure in St. Petersburg (Leningrad). But in 
1898 it was revived by the Moscow Art theatre of Stanislavsky 
and proved a great succes.s. Henceforward Chekhov’s connection 
with that theatre became very close. Uncle Vanya (1899), The 
Three Sisters (1901) and The Cherry Orchard (1Q04) were pro¬ 
duced there. In 1901 he married the actress Olga Knipper. In 
1900 he was elected an honorary fellow of the Academy of Science, 
but resigned his fellowship when the election of Maxim Gorky 
was cancelled by the Government. He died on July 2, 1904, at 
Badenweiler in the Black Forest. 

Early ’Work.— The early stories of Chekhov, up to about 1886, 
are chiefly humorous. They are, in Russia, the most widely pojiu- 
larpart of his work, and more people know him by them than by 
My Life or The Three Sisters. Chekhov’s humour i.s not strik¬ 
ingly above the level of the papers he wrote for. But very early 
he began to lay the foundations of that manner which is the essen¬ 
tial Chekliov. Such a story as The Chorus Girl (1884) is almost 
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a mature mastcrf|jke. It was, however, only after 1886 that he 
found the necessary leisure and independence to give definite 
expression to his imaginative experience. The years 1886-88 are 
a period of (ransition during which he experimented in various 
directions. 'Fo these years belong a series of stories of atmosphere 
against a background of nature ( 77 n.‘ Steppe, Happiness, Easter 
Eve) where the lyriial element of his genius received its fullest 
exjircssion, and .short stories of morliid experience in which the 
knowledge of the dot tor is balanced by the sense of form of the 
artist. By i88y, however, he had attained perfection in his style. 
To this and the following years belong a succession of master- 
jiieces, the principal of which are A Dreary Story (iSStj), Thc 
Diiel, Ward No. () (i8gr). The Teacher of Literature (1894), 
'Three Years: An Artistes Story, in Russian The House with the 
A]nhonette (1H95), Peasants (1S97), The Darliiif^, Itoiitch, The 
lAuly with the Do^ (1898), The New Villa (1899), The liishop 

(’hekhtiv's art has been tlescribed as [jsythological, but his psy¬ 
chology ignores the individual. His characters are not jiersons but 
ju.st nu'ii and women, the gtaius homo, ;in indifferentiated mass of 
humanity, divided into watertight compartments by the phenom¬ 
enon of individuality, which does not make one being different 
from anothiT but only inaccessible to him. A typical story by 
Chekhov is the life-story of a ‘ niood,” of a sbite of mind, usually 
of the relation of one fxu-son to another and the gradual trans¬ 
formation of that state of miiul under the action of the incessant 
infinitesimal and unfore.sc'en pinpricks of life. Sensitiveness to 
(he.se piiijiritks is (he main feature of C'hekhov’s people, of (hose 
at least who are made to kindle the reader's symjiathy, and the 
standard b>' which Chekhov gauges the worth of a human being. 
Those who suffer and suc( umb are the higher ra(e, those who do 
not are unfeeling brutes. Ibmci' a dee[) rooted aversion (present in 
pre-Chekhov Russian literature, especially in Turgenev, but 
enormously magnified by Chekhov) for (he strong tind efficient 
man, Noiu' but “Ilamlt.-ts” ma>’ recei\'e sjanpathy. 

The constru( tion of Chekhov's stories may be described as 
musietd or infinitesimal. Jt is at once fluid and precise. Thc'V are 
built along exactly calculated curves, of which only certain jioints 
iire marked in the story, but each two points are sufficient to 
calculate (he whole curve. The curve is (he mood which begin.H 
as almost a straight line, then under the inlluence of “pinpricks’’ 
begins to deviate and at last shoots out in an entirely opjiosite 
direction. By far the greater number of Chekhov’s stories end on 
a minor note, “not with ii bang but a w'himper.” A story where the 
direction is in the op[)osi(e w'ay, as in 'The Lady with the Dog 
(where the hero begins by regarding his love for the lady as a 
mere insignifuant intrigue and emls in self-forgetful jiassion), 
is an exception. The “pe.ssimislic,'’ destructive, descendant tend¬ 
ency of the Ku.s.sian novelists of the mid and later jpth century 
reaches its extreme expression in Chekhov, all the more extreme 
as it is so consistently mutlled and “understated.” To him, better 
than to anyone, the w'ords of Albert Thibaudet apply, that a Rus¬ 
sian story is always the story of the undoing of a life. 

Somewhat apart from the other stories of Chekhov stand, what 
are iierhaps his two masterjiieces, My Life (1895) ^nd In the 
Ravine (1900). They have a clearer and harder outline; they 
are free from (he atmospheric, autumnal haze that iiervades the 
others, and animati'd by a more active sense of moral and human 
\alue.s. My Life, es|)ecially, is a creation of vast and pregnant 
significance, with a symbolical grasp that gives it an almost reli¬ 
gious character. 

' Chekhov's dramatic work consists of the same element as his 
narrative work. It includes numerous one-act plays which were 
extremely [lopular in Russia. Belonging to a later period than 
the comic stoiies, they are also on a higher artistic level. The se¬ 
rious jilays are five in number— Ivanov, The Seagull, Uncle Vanya, 
'The Three Sisters, The Cherry Orchard. They have many points 
in common with his stories: one main difference is that while the : 
stories invariably cen(r<‘ round a single person from whose stand¬ 
point the situation is developed, the dramas have no such central 
figure, and all the characters have more or less ec^ual rights on the 
stage. The plays are, as it were, symphonies for an orchestra of 


parts, and the resultant is arrived at by the complex interaction 
of the various voices. They are plays of “atmosphere,” the English 
word that comes nearest to the Russian nastroenie (Stimmung). 
The principal thing in them is not the action but the emotional 
accompaniment of the action. In the “de-theatricalisation” of the 
theatre, in the complete avoidance of all traditional stage effects 
(though he introduced a new kind of “atmospheric” effect, as 
the famous string bursting at the end of 'The Cherry Orchard), 
C'hekhov is the logical limit of the preceding development of the 
Russian drama. He did not go much further in this respect than 
'I'urgenev or Ostrovsky, but he built a more consistent dramatic 
system with a completely adequate technique. 

The Novelist’s Influence. —The influence of Chekhov on Rus¬ 
sian literature has not been extensive. The last realists (Andreyev, 
Gorky, Bunin, etc.) learned little from him, and soon after his 
death the rise of an entirely new movement put an end to all 
possibility of continuing in his tradition. His plays were imitated 
l)y Gorky, Andreyev arui others, but they invariably mi.ssed the 
constructive jirinciple without w’hich the whole system is stulti¬ 
fied. To the Russia of to-day Chekhov is perhaps more alien than 
any other Russian waiter of his rank. 

On the other hand, his vogue and his intlucnce outside Ru.ssia 
have of recent years grown immensely and were in 19.27 probably 
near their zenith. England has proved particularly .sensitive to 
his charm. He is almo.st universally regarded as the greatest Rus¬ 
sian wTiter and as the greatest story-teller and dramatist of mod¬ 
ern times. (D. S, M.) 

BiHLiocrc'Vi’HV.— The 'Tales of Tchcliov (r.^ vols,, (rans. C. Garnett, 
Letters of A. Tchehov (trans. (!'!. Garnett, 1920); The 
Ratebooks of A. Tchehov, together with Rentinisceaces of Tchehov 
hv Maxim Corky (trans. S. S. Kotelian^ky and L. Woolf, 1921) ; 
The Plays of Tchehov (2 vots. trans. {^ Garnett, 192.P etc.) ; Letters 
on Idterary Topics (trans. Louis Eriedlanf], 11124); 77 /c Idfr and 
Letters of .-I. Tchehov (trans. S. S. Kntcli.'insky and B. Tomlinson, 
1925) ; Letters of A. F. Tdiehov to O. L. Knipper (trans. C. Garnett, 
i() 26) ; some hitherto unpublished letters have been edited by N. K. 
I’iksanov at Moscow under the title of Nesobraunyr Pismn (1928). 
See also L. Shestov, Anton Tchehov (1916); W. Gcrhardi, Anton 
Chehov (1923): 8. S. Kolcliansky, .Anton Tchekhov, Literary and 
Theatrical Reminiscences (1927). 

CHEKIANG, the smallest but one of the mo.st famous and 
densely peopled provinces of China. Area 40,169 sq.mi.; poii. 
21,776,045 (1940). It is the most northerly of the coastal prov¬ 
inces of south China and is situated where the southwest to north- 
cast ridges, so characteristic of southeast China, begin to sink 
beneath the alluvial plains of the della of the Yangtze Kiang. 
The province falls naturally into two physiographic regions de¬ 
marcated by the Tayu-ling, the northernmost ridge, which runs 
out to sea in the Chusan archipelago. The southern region ronsi.sts 
of ridges and troughs parallel to the Tayu-ling and cut across by 
a number of transverse rivers. At the mouth of the largest of 
these, the "W’u-kiang, lies Wenchow, the chief port of southern 
Chekiang. The northern region, drained for the most part by a 
single river, the Tsien-tang, wdth its outlet in Hangchow bay, 
consists essentially of the alluvial plains round the bay and of the 
foothills of the highlands. These northern plains are the most 
densely peopled part of the province participating in the life of 
the Yangtze delta and containing the well-known seaport of 
Ningpo and the beautiful capital city of Hangchow. This northern 
part of the province therefore resembles southern Kiangsu, while 
the rest is es.sentially similar to Fukien, which succeeds it on the 
south. Away from the plains around Hangchow bay flat land is 
rare and terraces stretch far up the mountain slopes. 

The crops—wheat and beans, rice and cotton, tea and silk— 
are typical of mid-China, where the products characteristic of 
north and south overlap. On the slopes of the maritime ranges 
some of the best tea grown in the country is produced. The his¬ 
torical role of the province and many aspects of its culture reflect 
the pivotal position of Chekiang. Before the consolidation of 
China in the 3rd century n.c. north Chekiang was the core of the 
maritime slate of Yueh, which finally gained the master>' over the 
whole Yangtze delta. During the 12th and 13th centuries a.d, it 
had a larger significance, for Hangchow was then the capital of 
what remained of China to the Sung dynasty, retreating south- 
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^\ards before the Kin Tatars, and, after the Mongol conquest, it 
remained the acknowledged centre of Mangi. (Sre Cathay.) 

The province suffered severely through the Japanese invasion. 
After the fall of Hangchow, Christmas 1937, the Tsientang river 
temporarily formed the military line. Early in 1942 the Japanese 
attacked the airfields in western Chekiang and remained in pos- 
ses.sioii of part of the territory. The occufiation combined with 
deliberate destruction of Chinese sericulture brought great eco¬ 
nomic distress, little compensated by government sponsored de¬ 
velopment in the free part of the province. 

Chekiang is linguistically divided. In the north, Wu dialects 
j)revail, as in southern Kiang-su. The southwTSt speaks Mandarin 
as does neighbouring Kiangsi. In the south, Fukien dialects trans¬ 
gress the border. 

CHELLEAN, the name given by the French anthropologist 
G. de Mortillet to the first epoch of the Quaternary period when 
the earliest human remains arc discoverable. The word is derived 
from the French town Chelles in the department of Seine-ct- 
Marnc. The Chellean epoch was interglacial, warm and humid 
as evidenced by the wild growth of fig-trees and laurels. The ani¬ 
mals characteristic of the epoch are the Elcphas antiquus, the 
rhinoceros, (he cave-bear, the hippopotamus and the striped 
hyaena. Man existed and belonged (0 the Neanderthal type. The 
implements characlerislic of the period are Hints chipped into 
leaf-shaped forms and held in the hand when used. There is clear 
evidence of phases of Chellean industry—both in a simple and an 
advanced stage. 

See Gabriel de Mortillet, Le Pr^historique (1900); M. C. Burkitt, 
Prehistory (1925); H. Peake and 11 . J. Flcure, Apes and Men (1927). 

CHELM (Russian Kholm), a town of Poland, in the province 
of Lublin, 45 mi. by rail E.S.E. of Lublin. Pop. (1931) 29.224. 
It was founded in 1223 by Prince Daniel of Volhynia. Germany 
occupied Chelm during World War II. 

CHELMNO (German Kulm), a small town of Poland, in the 
province of Pomorze (Pomerania), i mi. E. of the Vistula. Pop. 
(1931) 12,533. ll if^ surrounded by T3th century w'alls, and con¬ 
tains two Roman Catholic and two Protestant churches and a 
mediaeval town-hall. There arc large oil mills and an important 
trade in agriculturjjl produce, including fruit and vegetables. 
Granted in 1226 by Conrad of Mazovia to the Teutonic Order, it 
became the base for their conquest of Prussia and the .seat of the 
first Prussian bishopric. ^Il always retained a large Polish popula¬ 
tion, which revolted against the Order and was re-annexed to 
Poland by the peace of Thorn in 1466. It was part of Prussia 
from 1773 to 1918, and Germany occupied it again during World 
War II. It was a prominent member of the Hanseatic League. 

CHELMSFORD, FREDERICK JOHN NAPIER 
THESIGER, 1ST Viscount (1868-1933). British administra¬ 
tor, born on Aug. 12, 1868, was the eldest son of Frederick Au¬ 
gustus, 2nd Baron Chelmsford. He w'as educated at Winchester 
and Magdalen college, Oxford, and held a fellowship at All Souls 
from 1892 to i 8 gg. Having been called to the bar he was a mem¬ 
ber of the London school board for four years, and in 1904-5 
served on the London county council. In the latter year, when he 
succeeded his father as Baron Chelmsford, he was appointed gov¬ 
ernor of Queensland and he held that offici* till 1909. These years 
saw the inauguration of the new policy of replacing the repatri¬ 
ated Kanakas by white labour. It was also a period of bitter 
political conflict. Chelmsford’s action in granting the request of 
the premier, Philp, for a dissolution of parliament led to wide¬ 
spread agitation for the appointment of local governors in Aus¬ 
tralia. In Aug. 1909 Chelmsford left Queensland for New South 
Wales, of which State he was governor till 1913, It was a period 
of great development for the colony, and also of great labour 
unrest. 

Chelmsford, who was created G.C.M.G. in 1912, served in 
India with the Dorset regiment in the early part of the World 
War. From April 1916 to the spring of 1921 he was viceroy of 
India. During this period the system of dyarchy, founded upon 
the joint report of tne \nceroy and the secretary of State, E. S. 
Montagu, was introduced. A considerable measure of autonomy 
was accorded to the provinces. The council of State and legisla- 
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live assembly were to be elected, and the annual budget, with 
some reservations, submitted to the latter. Indians were given 
representation on the viceroy’s council, and India was given the 
same power over tariffs as the Dominions. 

But the new reforms were opposed by a combination of Hindus 
and Muslims under Gandhi, and a system of non-co-operation 
adopted, whilst the repressive legislation recommended by Mr. 
Justice Rowlatt’s committee to deal with sedition provoked 
serious riots in Guzerat and the Punjab, culminating in the 
Amritsar disturbances (April 1919). However, an amnesty for 
political offences accompanied the promulgation of the reforms 
which w’cre gradually accepted by moderate opinion. Meanwhile 
the viceroy had also to meet a Mohammeilan agitation directed 
against British policy toward Turkey. This was actively sup¬ 
ported by an Afghan army, after whose defeat the subsidy was 
withdrawn from the Amir, together with the v>nvilege of import¬ 
ing arms from India. The new institutions were inaugurated by 
the duke of Connaught early in 1921. On his retirement Chelms¬ 
ford was created a viscount and received Indian orders. He was 
first lord of the admiralty in Ramsay MacDonakl's Labour 
Ministry of 1924. He died Ayiril 1. 1033. ((’, i.e Ci. N.) 

CHELMSFORD, FREDERIC THESIGER, ist Baron 
(1704-1878), lord chancellor of England, was the third son of 
Charles Thesiger, and was born in London on April 15, 1704. 
Young Frederic The.siger was originally destined for a naval career, 
and he served as a mid.shipman on board the "Cambrian” frigate 
in I So7 at the second bombardment of Copenhagen. About this 
time he succeeded to a valuable estate in the West Indies, so he 
left the navy and studied law, with a view to practising in the 
West Indies, and eventually managing his projierty in person. But 
a volcano destroyed the family estate, and he was thrown back 
upon his prospect of a legal practice in the West Indies. He en¬ 
tered Gray’s Inn in 1813, and was called on Nov. 18, 181S. God¬ 
frey Sykes, whose pupil he was, advised him to try his fortunes 
in England. He accordingly joined the home circuit and practised 
at the Surrey sessions, also buying the right to appear at the old 
palace court (sre Lord Steward). 

In 1S24 he clistingui.shed himself by his defence of Jo.sejih Hunt 
when on his trial at Hertford with John Thurtell for the murder 
of William Weare; and eight years later at Chelmsford assizes he 
won a hard-fought action in an eji'ctrnent case after three trials, to 
which he attributed so much of his subsequent succe.ss that when 
he was raised to the peerage he assumed the title Lord Chelmsford. 
In 1834 he was maclc king’s counsel, and in 1S35 was briefed in 
the Dublin election inquiry which un.seated Daniel O'Conmdl. In 
1840 he was elected M.P. for Woodstock. In 1844 he became 
solicitor-general, but having ceased to enjoy the favour of the 
duke of Marlborough, lost his scat for Woodstock and had to find 
another at Abingdon. In 1845 he. became attorney-general, hold¬ 
ing the post until the fall of the Peel administration on July 3, 
1846. J'hus by three days Thesiger missed being chief justice of 
(he common pleas, for on July 6 Sir Nichola.s Tindal died, and 
the seat on the bench, which would have been Thesiger's as of 
right, fell to the Liberal attorney-general. Sir Thomas Wilde. In 
1852 he became M.P. for Stamford. On Lord Derby coming into 
office for the second time in 1858, Sir Frederic Thesiger was 
raised straight from the bar to the lord chancellorship (as were 
Lord Brougham, Lord Selborne, and Lord Hal.sbury). In the fol¬ 
lowing year Lord Derby resigned. Again in 1806, on Lord Derby 
coming into office for the third time. Lord ChelmsforO became 
lord chancellor for a .short period. In 1868 Lord Derby retired, 
and Disraeli, who took his place as prime minister, wi.shed for 
Lord Cairns as lord chancellor. Lord Chelmsford died in London 
on Oct 5, 1878. He had married in 1H22 Anna Maria Tinling, 
and left four sons and three daughters, of w'hom the eldest, Fred¬ 
erick Augustus, 2nd Baron Chelmsford (1827-1905), earned dis¬ 
tinction as a soldier, while the third, Alfred Henry Thesiger (1838- 
80), was made a lord justice of appeal and a privy councillor in 
1877, at the age of 39, but died only three yeans later. 

See Lives of the Chancellors (1908), by J. B. Allay, wh(^ had the 
advantage of access to an unpublished autobiography of Lord Chelms¬ 
ford, 
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CHELMSFORD, market town and municipal borough, and 
the county town of Essex, England, 30 mi. E.N.E. from London 
by the L.X.E.R. Pop. ( 31,400. Area 7.4 sq.mi. It lies in 

the Chelmer valley at the confluence of the Cann, and has com¬ 
munication by river with Maldon and the Blackwater estuary ir 
rni. east. Chelmsford {('hilmersford, Chehneresjord, Chdmes- 
jord) owed its mediaeval importance to its position on the road 
from London to Colchester. It consisted of (wo manors; that of 
Moulsham, which remained in the po.ssession of We.stminster 
abbey from .Saxon times till the reign of Henry VUI and that of 
Hisho|)’.s hall which was held hy the bishops of London from the 
reign of Edward the Confessor to 1545. The mediaeval history' 
of Chelmsford centred round the manor of Bishop’s hall. Early 
in the i:;th (entury Bisho]) Maurice built the bridge over the 
Chelmer which brought the road from London directly through 
the town, thus making it an important stojiping place. The town 
was not in<orp(jrated until 1888. In 1225 Chelmsford was made 
the centre for the colle(tion of fifteenths from the county of 
Essex, and in 1227 it became I he regular seat of assizes and 
c|uarter-sessions. The parish church of St. Mary is a Perpendic¬ 
ular building, largely rebuilt. The grammar school was founded in 
1551 hy Edward VI. In ik^q the bishop obtained the grant of a 
weekly market, and in 1201 that of an annual fair, now' discon- 
tinueil, for four days from the feast of St. Phili{) and St. James. 
The town has a large agricultural market and a corn exchange in 
the centre of the .s(|uare. There are agricultural implement and 
iron foundries, electrical and engineering W'orks anti extensive 
corn mills. There is a racecourse 2 mi, S. of the town. The see 
of Chelmsford, founded in 1914, includes the whole of Essex and 
part of Suffolk and Kent. At the former radio station there the 
first wireless telephone broadcasting service in the world was 
transmitted Feb. 23, 1920. The borough is in the Chelmsford 
parliainentarv division of Essex. 

CHELMSFORD, a town of Middlesex county, Massachu¬ 
setts, U.S.A.. in the N.F^. part of the state, adjoining the city 
of Lowell. It lies on both sides of the Concord river, and is served 
by the New York, New Haven and Hartford railroad. Pop. (1940) 
8,077. R has numerous factories. Chelmsford is first mentioned 
in the records of the state in 16>5. Lowell was set off in 1S26. 

CHELSEA, a western metropolitan Ixjrough of London, Eng¬ 
land, hounded E. by the city of Westminster, N.W. by Kensing¬ 
ton, S.W. by Fulham, and S. by the river Thames. Pop. (cst. 1938) 
56,050. Area, i s(|.mi. Ils chief thoroughfare is Sloane street, 
running south from Knighlsbridge to Sloane square. From Chel¬ 
sea King’s road leads west, a commercial highway, named in 
honour of Charles 11 and recalling the private road from St. 
James’s [lalace to ITilham. 'I’he main roads south join with the 
Victoria or Chelsea, Albert and Battersea bridges over the Thames. 
The Chelsea embankment, j)lanted with trees and lined with fine 
houses and, in part, with public gardens, stretches between Vic¬ 
toria and Battersi'a bridges. The residential portion is eastern 
Chelsea near Sloane street and along the river, Chelsea, especially 
the riverside di.strict, has many historical association.s. At Ceai- 
chythc a .synod w'as held in 787, A similar name occurs in a 
Saxon charter of the nth century and in Domesday; in the i6th 
century it is C/u’lrith. The later termination ey or ea was as.so- 
ciated with (he insular charaiter of (he land, and the prefix with 
a gra\’cl bank (ccosol; cf. Chesil bank, Dorsetshire); but the 
earlv .suffix hythc commonly means a haven. The manor w'as orig¬ 
inally in the po.sscssion of Westmin.s(er abbey, but ils history is 
fragmentary until Tudor times. Henry VIII passed it to his wife 
Catharine Parr. It fell afterwards to the Howards and the 
Cheynes, and later to the Cadogans. The memorials in St. Luke’s 
(the.old church) include those of Sir Thomas More (d. 1535); 
Lord Bray, lord of the manor (1539); Lady Jane Guyldeford 
(1555); Lord and Lady Dacrc (i594-*i595 ); Sir John Lawrence 
(1638); Lady Jane Cheyne (1698); Francis Thomas, “director 
of the china porcelain manufactory', Lawrence Street, Chelsea” 
(1770); Sir Hans Sloane (1753); Thomas Shadwcll, poet laureate 
(1692); Woodfall, the printer of Junius (1844), ^(”^1 many others. 
The church, which had never been “restored.” was ruined in 
W’orld War II, though the chapel built by More still stands. 


Happily, most of the fine monuments were rescued, many almost 
undamaged. In the i8th and 19th centuries Chelsea was a literary 
and artistic quarter, Atterbury and Swift lived in Church 
lane, Steele and Smollett in Monmouth house. Later, Turner, 
Rossetti, Whistler, Leigh Hunt, Carlyle (whose house in Cheyne 
row is preserved as a public memorial), Lord Courtney, Count 
D’Or.say and Isambard Brunei are connected with Chelsea. At 
Lindsey house Count Zinzendorf established a Moravian sociekv 
(c. 1750), Sir Robert Walpole’s residence W'as extant till rSio, 
and till 1824 the bishops of Winchester had a palace in Cheyne 
walk. Queen’s (Tudor) house w'as the home of D. G. Ro.ssetti. 

Ranelagh (q.v.) in the second half of the i8th century, and 
Cremornc gardens (q.v.) in the middle of the 19th, were famou.s 
places of entertainment. Don Saltero’s museum contained curi¬ 
osities from Sir Hans Sloane’s famous collections. Sloane gave 
the Apothecaries’ company ground for the Physick garden, w'hich 
ceased in 1902 to be maintained by the company. The original 
Chelsea bun-house, claiming royal patronage, stood until 1839. 
and one of its successors until 1888, The porcelain works existed 
for some 25 years before 1769. when they were sold and removed 
to Derby. Chelsea Royal hospital for invalid soldiers, initiated by 
Charles II and opened in 1694 is well known. A system of out- 
pensioning was found necessary from the outset, and it relieves 
large numl)ers throughout the empire. The picturesque building 
by Wren, the great hall of which was damaged during World War 
II, stands in extensive grounds, which include the former Ranc- 
lagh gardens, site of the annual showing of (he Royal Horticul¬ 
tural society. Crosby hall, with new buildings adjacent to it, was 
opened in 1927 as a residence hall for university women. The hall, 
built by Sir John Crosby in Hishopsgate in 1466, was removed 
thence to a site on Sir Thomas More’s former garden in 1910 
to sav'c it from demolition. The Chcl.sea public library contains 
an excellent collection relative to local history. Chelsea returns 
one member to parliament. 

CHELSEA, a city of Suffolk county, Mas.sachusctts, U.S.A., 
on a peninsula between the Mystic and the Chelsea rivers, oppo¬ 
site the Charlestown and East Boston districts of the city of Bos¬ 
ton, and bounded on the north by the city of Everett. It has 3 mi. 
of water front on upper Boston bay; and is served by the Boston 
and Maine and the Boston and Albany railways. The population 
in 1920 was 43.184, of whom 17,198 were foreign-born white 
(10,042 from Russia and Poland); and-^in 1940 was 41,259 by 
the federal census. The central part of the city was practically 
rebuilt after 1908, when, on April 12, it was swept by a terrible 
fire. Chelsea is primarily an industrial city, with some 200 fac¬ 
tories making products valued at over $50,000,000 annually. Its 
industries are lithography, manufactures of shoes, shoe cut stock 
and findings, car wheels, rubber jiroducts, bakery products, 
foundry and machine-sliop products, canned fish, furniture, 
chemicals, paints, wallpaper, elastic webbing, boxes, marine 
docks and creosote products. It is a centre for junk salv'age, 
with 2,020 dealers in many kinds of waste material. A U.S. naval 
ht)spital, local headquarters of the coast guard of the treasury de¬ 
partment and the Massachusetts Soldiers’ home are situated there. 
The assessed valuation of property in 1941 was $44,500,000. 
Chelsea (called Winnisimmet until 1739) was settled in 1624 by 
Samuel Maverick, a prominent loyalist and churchman, the first 
settler on Noddle’s island (East Boston) and one of the first slave¬ 
holders in the colony. It was set off from Boston as a separate 
town in 1739, and was chartered as a city in 1S57. In May, 1775, 
a British schooner in the Mystic river was captured by colonial 
militia under Gen. John Stark and Israel Ihjtnam. 

CHELSEA HOSPITAL. The Royal Hospital, Chelsea, to 
give the institution its full title, was founded by Charles IE 
Tradition has it that NeU Gwynne moved the king to build the 
hospital, but it is probable that the idea originated with Sir 
Stephen Fox, who had been a pajinaster general to the forces. 
Christopher Wren was the architect, and the building was com¬ 
pleted in 1692. Many military trophies are preserved at the 
hospital, including the colours captured at Blenheim and Water¬ 
loo, and there is a fine collection of medals and pictures in the 
Great hall. 
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The candidates for a Chelsea In-Pension must be Out-Pension¬ 
ers, i.e. in receipt of either a service, disability or campaign 
pension. Candidates must be 55 years of age, unless through loss 
of limb or other disability, the result of army service, they are 
considered eligible for admission to In-Pension at an earlier date. 
The establishment of In-Pensioners is 558. The candidates must 
be capable of looking after themselves. In-Pensioners may leave 
the hospital and revert to Out-Pension if they so wish, but 
unless there are some exceptional reasons such men are not again 
admitted to In-Pcnsion. 

In addition to the In-Pension establishment, the Board of 
Commissioners administer long service pensions, special cam¬ 
paign pensions, and deal with disability pensions other than those 
arising from the World War and earlier wars, which are adminis¬ 
tered by the Ministry of Pensions. They also approve, after 
investigation, the applications of pensioners w'ho desire to receive 
a commuted sum in lieu of a portion of p)ension for the purjxj.se 
of house purchase, etc. The number of men on the Army Pension 
List administered by the Commissioners of the Royal Hospital 
was in 1927 approximately 103,000. 

CHELTENHAM, a municipal and parliamentary borough 
and w'atering place of Clloucestershire, England, with railwa>* sta¬ 
tions on the L.M.S. and G.W. railways. Pop. (1938) 51.900. 
Area 8 sq.mi. The town, modern in appearance, is well situated 
in the valley of the Chelt, a small tributary of the Severn, under 
the. high line of the Cotswold hills to the east. 

Cheltenliam {Celtanhonnnc, Chiltliavi, CheUe/iam), an early 
settlement, had a church in 803. The manor belonged to the 
crown; it was granted to Henry de Bohun, earl of Hereford, in 
the 12th century, but in 1199 was exchanged for other lands with 
the king. In 1252 the abbey of Fecamp purchased the manor. 
;itid it afterwards belonged to the priory of Cormeille, but was 
(ontiscated in 1415 as the po.ssession of an alien priory, and was 
granted in 1461 to the abbey of Lyon, by which it was held until 
once more returning to the crown at the Dissolution, it went to 
the family of Dutton. The town is first mentioned in 1223, when 
the benefit of the markets, fairs and hundred of Cheltenham was 
leased to the men of the town for three years; Henry HI renewed 
the lease in 1226, and in 1230 granted a Thursday market, also 
a three-day fair on July 24. A market town in the time of Cam¬ 
den, it was governecl by commissioners from 1852 till 1876, when 
it was incorporated. It became a parliamentary borough in 1832, 
returning one member. After the discovery of mineral springs 
in 1716, and the erection of a pump room in 1738, Cheltenham 
rapidly became fashionable, the visit of George III and the royal 
princesses in 178S ensuring its popularity. 

The Montpellier and Pittville springs supply handsome pumj^ 
rooms in public gardens, and arc the property of the corporation. 
The parish church of St. Mary is 14th century, but is almost 
completely modernized. A new town hall, including a central spa 
and assembly rooms, was opened in 1903. The free grammar 
school C1576) is the oldest local school. The public schools for 
boys (Cheltenham college, 1843) and for girls (Ladies’ college. 
Cheltenham, 1854) arc very well known. A training college for 
teachers was founded 1846. 

Leckhampton hill, adjoining the town and comprising about 
200 ac., was bought bv the corporation. 

CHELYABINSK, a region and town in the Uralsk area of 
the Russian S.F.S.R, The region has an area of 62,741 sq.mi. 
Bop. (1939) 2,802,949; urban 1,181,871, rural 1,621,078. It is 
dotted with forest, marsh and lake, but 59-2% is under cultiva¬ 
tion (wheat, oats, rye, millet, peas, etc.). Cattle, sheep, horses 
and pigs are reared and coal is mined, 200,000 tons being ex¬ 
tracted in 1924-25, a total in excess of pre-World War I pro¬ 
duction. There are flour mills, brandy distilleries, breweries 
and other factories for food products. The town of Chelya¬ 
binsk, lat. 55° 8" N., long. 6i° 35' E., pop. (1939) 273,127, is a 
trading centre for coal and Siberian grain. Manufactures of 
agricultural implements and leather goods are carried on, and the 
town has an elevator and a radio station. It is connected by rail 
with the north through Sverdlovsk (formerly Ekaterinburg), with 
the east, as the beginning of the trans-Siberian railway, and with 
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the west through Zlatoust and Ufa. It was founded in 1O56. Dur¬ 
ing the Civil War following the 1917 revolution Chelyabinsk was 
for a time the headquarters of the Czechoslovak legion and the 
scene of much internecine warfare. 

CHELYS, the common lyre of the ancient Greeks (Or. 
tortoise), which had a convex back of tortoise-shell or of wood 
shaped like the shell. According to tradition Hermes was attracted 
by sounds of music while walking on the banks of the Nile, and 
found that they proceeded from the shell of a tortoise across which 
were stretched tendons which the wind had set in vibration (Ho¬ 
meric Hymn to Ilcrmes, 47-51). The word has been applied arbi¬ 
trarily since classical times to various stringed instruments. 

CHEMICAL ACTION is said to occur whene\er the projv 
erties of a substance are so completely altered that we are entitled 
to regard the product as a new and distinct substance. In the burn¬ 
ing of coal, for example, a combustible, black solid is chemically 
changed by union with the oxygen of the air, to iirociuce ash, 
water vai^>our and gases, all of which differ from the original coal 
in all their important properties. The chemist pictures the prop¬ 
erties of every substance as being determined by the chemical 
make-up of its molecules, t.r., by the nature of the atoms which 
are contained in each molecule of the given substance, and the 
manner of their arrangement. Thus waiter is different from 
carbon disulphide because the molecules of water contain atoms 
w'hich arc different from those contained in molecules of carbon 
disulphide; on the other hand the moleiules of grape sugar 
(glucose) and fruit sugar (fructose) contain identical atoms in 
identical proportions but the proiXTties of these substances are 
nevertheless different because the atoms are differently arranged 
in the two kinds of molecules. 

The complete change of properties which is associated with 
chemical action is therefore to be considered as being accom¬ 
plished by the recombination or rearrangement of atom.s to pro¬ 
duce new sorts of moleculc-s. The science of chemistry (q.v.) 
is mainly concerned with the study of chemical change. The 
details thus far accumulated are commonly jiresented in chemical 
text-books under heading.s that correspond with the various indi¬ 
vidual elements. The general results and such jirinciples as are 
generally applicable to chemical change, form the subject-matter 
of physical chemistry (see Chemistry: Physical), and of these 
the present article deals with a few which arc related most inti¬ 
mately to the factors that determine how quickly u given chemical 
change may be accomplished. 

CHEMICAL REACTION VELOCITY 

The variation in the speed of chemical change and its depend¬ 
ence on the nature of the reacting substances is illustrated on 
the one hand by the almost instantaneous change (explo.sive re¬ 
action) which transforms a stick of dynamite into gaseous prod¬ 
ucts, and on the other, by the very slow change by which a steel 
girder is converted into a pile of iron rust, a process which may 
require thousands of years. It will only be possible to explain why 
some changes proceed so rapidly and others with such extreme 
slowness when we arc able to state the cause of chemical change 
in general At present, we can merely conclude that this is due 
(0 the action of electrical forces, the nature of which we are begin¬ 
ning to understand as the result of recent observations which have 
provided us with information concerning the inner structure of 
the atoms themselves. (See Atom.) It usually haiipens, as Julius 
Thom.sen (1854) and Marcellin P. E. Berthclot (1867) first 
emphasized, that rapid and energetic chemical reactions take place 
with the liberation of greater quantities of heat than sluggish 
reactions although this rule is subject to many exce])tions. 

A second factor determining the speed of chemical change is 
the concentration of the reactants. By this wt mean the amounts 
of the different reacting substances in unit volume. Thus C. F, 
Wenzel, in 1777, ob.served that metals dissolve in moderately con¬ 
centrated acids more rapidly than they do in very dilute acids. 
Indeed it was soon recognized, as a result of the work of Claude 
Louis Berthollet in 1803, that whether a given chemical change or 
its reverse takes place sometimes depends only on the concen¬ 
trations in which the several reacting substances are brought 
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i(>)?t*t.her. Ill such instances the effect of concentration outweighs 
the effect of the nature of the reacting substances, loosely termed 
“chemical affinity.” The euirlicst accurate observations of the 
effect of concentration on the velocity of chemical changes were 
made by L. Wilhclmy (1850), who showed that the rate of con¬ 
version of cane sugar into glucose and fructose in the presence of 
an acid is at every moment very nearly proportional to the concen¬ 
tration of the cane sugar. These observations constituted the first 
definite proof that the innuence. of the concentration of a reacting 
substance can be cjuantitativciy stated, but did not lead to any 
geiit'ralized statement. 

it is only in the simplest ty]>e of chemical change, in which the 
change may be accomplished with a single molecule of a given 
reactant, that the velocity of the change is projxirtional to the 
first [lower of the concentration of that reactant. If n molecules 
of a reactant are recpiired to accompli.sh the chemical change the 
velocity of the change is firoj-iortional to the ?ith pow'er of the 
concentration of that reactant. In many cases n will be indicated 
by the chemical ecjualion for the change. Thus rllz-j-Oa —2ll;;0, 
indicates that the; formation of water from hydrogen and ox>’gen 
demands two molc'cules of hydrogen for every molecule of oxygen, 
and thus that thc^ rale at which water is formc'd at any given 
temperature is iiroiiorliorial to the first [lovc'er of the concentr.a- 
tion of oxygen but to the scjuarc.' of the concentration of hydrogem. 
In more complicated reactions, however, the chemical ec|uation 
givc's no clue to the jiciwc-r to which the concentration must be 
raised in calculating reaction velocity, for the chemical equation 
oftc'H exfiresses only the total effect and final result of a series 
of simpler consecutive chemical changes, the slowest of W’hich 
clelerniinc’S the s[)cc‘cl at which the series of changes as a whole 
may be ac(C)nn,)lished, Changes in pressure are without effext on 
the velocity of chemical change, save in so far as pres.<ure may 
determine concentration, as hapjiens especially with mixtures of 

A third factor which affects tlie velocity of chcmiical change 
is the li'uipcraturc. With rare exceptions, which can be readily 
explained, an increase of tenipcralure increa.ses the rate at which 
a c'lic'inical change will take place. Milk quickly turns sour on a 
warm day; and a mixture of hydrogen and oxygen, prepared .safely 
enough at room temperature, exploders when it is heatc*cl by an 
electric s])ark. Commonly an increase of i" C increases thc^ 
velocity of a chemical change lo^,, or more, and most reactions 
at the lemi)erature of boiling water proceed with several hundred 
times the velocity obsc^rvecl at room temperature. This striking 
effect of temperature is examined mathematically later. 

A fourth factor is the prrsrnrr <>r nhsrncc of particular sub- 
stances which may increase or diminish the velocity of the chemi¬ 
cal chani^e, without beine, thetnsclvcs permaurntly altered. Thus 
the velocity of a reaction between substances dissolved in water 
is cliffcTeiit from the velocity of the same reaction, when the 
solvent is ahohol or lien/.enc. CcTtain chemical reactions, in¬ 
cluding many of the most imiiortant in animals and pl.ants, appear 
only to take pi,ice in the jiro-sence of these substances, which 
apparently need only be present in relatively small quantities. 
I'hanges of (his .sort are grouped under the head of catalytic 
action, or cataly.ds iq.v.); the suh.stanccs essential to bring about 
the chemical changes between the reactants are called catalysts, or, 
in the case of the animal and jilant ferments, enzymes {q.v ). 
'Fhe [>henomena of catalysis and adsorption (q.v.) are closely 
connected with reaction velocity. 

Finally, the velocity of a chemical change may be determined by 
the supply of energy to the reacting system from an external 
source. If this is light energy we have the phenomena of photo¬ 
chemistry (q.v.); if electrical energy, (he velocity of the reaction 
will depend on the [principles discussed under electrochemistry 
(q.v ), csix'cially the laws of Faraday. (See Electrolysis.) 
The tiansformations of matter which occur in radioactive changes 
(see Radio xctivity) differ from ordinary' chemical changes in 
proceeding at rates which are determined entirely by the inner 
structure of (he atoms of the radioactive elements, and are (hus 
quite independent of the states of combination of tho.se elements 
and even of the temperature. 


CHEMICAL EQUILIBRIUM 

Law of Mass Action. —We have referred to the observation 
of Berthollet that the concentration of the reactants is often 
sufficient to determine whether a given reaction or its reverse will 
take place. In this way wc may explain W'hy it so often happens 
that a chemical change fails to become complete, and comes 
to an apparent halt before the reacting material has been com¬ 
pletely transformed. Evidently the forward reaction, transform¬ 
ing reactants A and B into resultants A' and B', is accompanied 
by a reaction which transforms A' and B' into A and B. Thus 
each reaction offsets the other, and the chemical change accord¬ 
ingly remains incomplete. The result is chemical equilibrium, 
commonly formulated with rev'ersed arrows, thu.=;: 

A+B?=>A'+B' 

The [proportions in which the different reactants are present in 
a mixture of substances which have attained a condition of 
chemical equilibrium are determined by a principle discovered by 
C. M. Guldberg and P. Waage in 1867. The.se investigators 
show'cd that the state of equilibrium attained in a reversible re¬ 
action can be inleriireted on the assumption that the equilibrium 
.state is the result of the equality of the speeds of the two opposed 
reactions, for each of which the velocity v or v' can be exiiressed 
in terms of a constant multiplied by the concentrations of the 
rcactinc^ sub.staiices, cxiiressed by [A], [B], or |.A'], |B']. The 
velocities of the two opposed reactions are therefore given by 
v = k |A|-IB| and v' — k' (A' 1 -|IF]. At equilibrium these two 
velocities are eijual, hence 

^/T^=:^|AMlir]/(A]lBJ^A' 

in which K is the so-called ec[uilibrium constant. If the reaction 
corresponds with 

f/i A-F w'A'+ 7 t'B', 

the equilibrium constant may be written 


'Fhe [practical importance of a knowledge of eijuilibrium con¬ 
stants, calculated as just shown, will be realized when it is re¬ 
marked that the equilibrium constant for any ^iveu reaction at a 
^ive}i temperature is independent of the concentrations in which 
the reactants are brought together. Thus when the numerical 
value of the constant has once been determined we may substitute 
(his in the [precediisg equations, and determine the projiortions in 
w'hich the reactants and resultants will be intermingled when equi¬ 
librium is reached, starling from any given initial concentrations. 

Though the mathematical expressions just given (commonly 
called ma.ss-actio 7 i. e.xpre.'^sions) may be regarded as empirical 
statements of actual laboratory c.xperience with systems in chem¬ 
ical equilibrium, nevertheless they may readily be dcrivTd from 
the kinetic theory. (Sec Molecule.) It may be assumed in 
the simple.st case that the interaction of two reactants A and B 
is the result of collLsion between the respective molecules. It fol¬ 
lows that the rate of change should be proportional to the fre¬ 
quency with which such collisions occur. The frequency with 
which a given molecule of A collides with molecules of B is pro¬ 
portional to the number of the latter in unit volume, i.e., the 
molecular concentration of B; and in the same way the frequency 
of the collisions between a given molecule of B and the molecules 
of A is proportional to the molecular concentration of the latter. 
The total number of collisions between the molecules of A and B 
is therefore proportional to the product of the molar concentra¬ 
tions. Kinetic considerations thus led to t; = ^[A][B] which is 
the expression for the reaction velocity, embodied in mass-action 
expressions above. The coefficient k in this formula is called the 
specific reaction rate, and represents the velocity when the con¬ 
centrations of the two reacting substances arc each equal to unity. 
It defTcnds on the nature of the reacting substances, the tem¬ 
perature, and the medium (solvent) in which the reaction occurs. 
In the case of gaseous reactions there is no solvent to be con¬ 
sidered, but it may be noted that many apparently gaseous 
reactions arc in reality surface reactions, i.e., reactions which take 
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place largely, if not entirely, on the surface of the walls of the 
containing vessel. {See Adsorption.) 

Influence of Temperature on Reaction Velocity. —The 

principal weakness of the explanation which makes chemical 
change depend solely on collisions between molecules, is that the 
velocity should be approximately the same for all reactions of the 
same tyjie under like conditions of temperature and concentra¬ 
tion. Actually rate of chemical change is a highly specific quantity, 
which varies widely from one reaction to another. Moreover, if 
we conceive of reaction rate as depending altogether on the fre¬ 
quency of collisions between molecules, we find it impossible to 
account for the extraordinary influence of temperature on reac¬ 
tion rate. In the simplest cases, an increase of temperature of 
10^' C would six‘ed up the molecules sufficiently to make collisions 
between them several per cent more frequent, whereas reaction 
velocity in that temperature range is actually increa.sed .several 
hundred per cent. The simplest way of explaining this involves 
the as.sumption that molecular collision is not always followed 
by chemical change. Collision between molecules, when reactants 
A and B are transformed into resultants A' and B', is a necessary 
but not sufficient condition for reaction. 

We have then to account for the fact that the proportion of the 
colliding molecules which react grow’s rapidly larger as the tem¬ 
perature is increased. We might assume that reaction takes place 
only when molecules collide that happen to have velocities ex¬ 
ceeding some staled critical velocity. Vet the proportion of such 
molecules, calculated from Maxwell's law of distribution of veloci¬ 
ties {see Moit.cell:), does not increase with increa.sing tem¬ 
perature in a way that fits the experimental facts. Actually, as 
was first pointed out by Svante Arrhenius (1H89), the specific 
reaction rate k for many common reactions varies with the tem- 
y>erature in a way that may be explained liy assuming that only 
a very small proportion of the molecules are in a condition to 
react on collision. In other words the va.st majority of collisions 
do not result in chemical change but this only takes place when 
the energy content of the colliding molecules is much greater than 
the average. The proportion (a) of the effective collisions in¬ 
creases rapidly with the temperature and if the extra energy 
(energy of activation) required at the absolute tem|>crature T 
is repn;.sented by q, then the empirical relation of Arrhenius for 
the connection between reaction velocity and tempcratiire may be 
put in the form 

dlna/dT~ q/RT"- or a = 

At a given temix*rature, the value of a thus depends on the 
magnitude of q and diminishes as </ increa.ses. When the concej)t 
of active molecules is incorporated in the mass action equation, 
this becomes 

in which <7 represents the extra energy of the impact which is 
required for the collisions between molecules of A and B to 
be effective. 

This discus.sion neglects the possibility that even molecules 
possessed of the requisite supply of energy may not react when 
they collide unless they happen to be disposed in favourable posi¬ 
tions w'ith resyxet to each other at the moment of collision. A 
collision between molecules of ethyl alcohol and acetic acid, for 
example, would not be expected to produce a molecule of ethyl 
acetate unless the hydroxyl and carboxyl groups are favourably 
placed when collision takes place. Neglecting this difficulty, the 
coefficient k can be evaluated in terms of specific and general 
constants and the equation for the bimolecular reaction becomes 

v=Na^d[STrRT(ilmA^-ilmB)] • • [A] • [B] 

in which N is the Avogadro number (GXio'*'^), cr is the mean 
diameter of the molecules and and nin are the molecular 
weights of A and B. This equation, due to W. C. McC. Lewis 
(iqr8) does actually enable us to calculate certain reaction rates 
with an accuracy which is satisfactory in view of the fact that 
the effective diameter of the colliding molecules is known only 
very roughly. 
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Unimolectdar Reactions .—The assumption embodied in the 
preceding discu.-^.'^ion, that chemical change occurs when molecules 
collide which happen to be possessed of a more-than-nverage 
supply of energy, at once meets the difficulty that many reversible 
reactions are knowm in which collisions between molecules appear 
to play no p.art. Thu.s when [iho.sphorus ixntachloride dissociates, 
forming phos{)horus trichloride and chlorine, according to the 
equation rCl:,fr_*>.rCl3-f Cb, each molecule of PCI,, would seem to 
decompose indejxndently of other molecules in accordance with 
the ordinary law of chance. By some chemists it h.is i)een 
asserted that such chemical changes (called unimolecidar re¬ 
actions) arc not really [K)ssible. The fact that they .‘^eem to be of 
frequent occurrence is prc'sumed to be explained by the presence 
of traces of foreign substances, which, in acting as catalysts, 
provide the means for interpreting the meihanisin on the basis 
of molecular colli.sions. 

Recent work would, however, seem to have definitely estab¬ 
lished the oceurrenee of non-catalyseil gaseous reactions which 
proceed in accordance with the re(]uirements of the unimolecular 
type of change over a wide range of concentration. An explana¬ 
tion of these has been sought in the radiation hyi)olhe.sis, aceord 
ing to which the cause of the reaction is to be found in the 
selective absorption of radiant energy. The mechanism of the 
photochemical change W'ould on this view be extended to all tyja s 
of chemical reaction {see rHOTOCTiE.MiSTKV). The wave-length 
of the active radiation can be derived from the heat of activation 
of the molecules by Planck’s relation, 7---///-' (see (tuAMi'M 
Tiikoky), but in general the reacting substances afford no evi- 
dene(' of the requisite absorption l)ands. For this and other reasons 
the radiation hypothesis cannot be said to be acceptable. For a 
fuller discussion .see Trans. Faraday Soc. (11)22). 

On the other hand, it seems probable that the ajijjarently uni¬ 
molecular reactions are primarily due to molecular collisions, 
for it is only necessary to assume that the molecules activated by 
collision are for the most i)art deactivated by further ('ollisions 
before they have time to reach that pnrti( ular internal phase, which 
is essential for chemical change to occur and the observed facts 
can he readily accounted for. 

Since the molecules of the reaction i)rodijrts are the result of 
collisions between active molecules of the reactants and IIktc- 
fore, in general, distinguished by a high energy content, it follow.s 
that such ‘‘hot” molecules may hand on their excess of energy 
to other molecules of the reactants leading to a so-called chain 
reaction. Such chain reactions constitute a type whiih is illus¬ 
trated by the (ombination of hydrogen and chlorine. 

Chemical Activity. —Reference may now be made to the re¬ 
sults which have followed from th(* application of thermodynamics 
to the problems of chemical action. Although the lime factor is 
alien to the i>roresses with w'hit h (hermodynaniics is concerned, 
the arguments peculiar to this branch of analysis can of course be 
applied to the states of equilibrium which are finally altained in 
reversible reactions. If the reacting substances are ideal gases 
(or solutes) themiodynamic rca.soning leads to results whi'ch are 
identical wdth the expression for the law^ of mass action which 
follow.s from the kinetic theory. When the substames arc not 
ideal, thermodynamics leads to the coficlusion that the concen¬ 
tration terms in the mass-law expression should be replaced by 
the corre.siwnding activities. The activity or effective concentra¬ 
tion a of any substance is defined by the relation AF—RJ' log 
a/ao, in which AF is the diminution of free energy associated 
with the reversible transformation of the substance from the con¬ 
dition defined by a to a standard condition defined by Oo. The 
activity in the standard condition may conveniently be taken as 
unity. 

In practical applications the attempt is made to calculate 
activity or effective concentration by multiplying the actual con¬ 
centration c, for the giv-’cn substance, by an activity coefficient. 
/, which is itself a function of the concentration. Then by sub¬ 
stituting a^fc for r, in the mass-action expressions given above, 
more nearly constant values for the equilibrium constant are 
found than would otherwise be obtained. To be fully satisfactory, 
this method would require that the activity coefficient, f, by 
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means of which actual concentrations are converted into effective 
concentrations, should he independent of the nature of the reac¬ 
tion in which the Riven substance takes part. This has been found 
not to he the ca.se. AccordinRly J. N. Hrdnsted has introduced 
the assumption that the interaction of two substances A and B in¬ 
volves the intermediate formation of a “coUi.sion complex” X 
and this lead.s to 'a where/;? is the activity co- 

efheient of the complex. In this connection it may be noted that 
the activity coetBcient.s of ions depend larpcly on their charges 
and on the ionic strength of their environment. (Ionic strength 
i.s cahulated t)y taking half the sum of proclucts formed by multi¬ 
plying th(; concentration of each cation or anion in the solution 
by the square of its valence.) In accordance with the theory of 
r. Debye and Iv Hiickel, the relation may be expressed in the 
form —log where x is the valence of the ion con- 

(erned and yu is lh(‘ ionic strength of the solution in which it is 
present. This relation, when combined with Hrdnsted’.s reaction- 
velocity formula, affords results for ionic reactions of varied tyiaes 
which are in accord with experimental observations provided that 
the solutions are sufficiently dilute. 

IONIC THEORY 

Relative Strengths of Acids and Bases. —Although much 
recent work has been concerned with the jirecise significance of 
“active mass,” the clas.sical interpn-tatiun of this as synonymous 
with molecular cotu.entration has yielded results of the greatest 
irnpurtarKe in the interjirelation of the manifold phenomena as¬ 
sociated with a(|ueous solutions of acids, bases and salts {see 
Solution). Such sufistanccs are, in general, electrolytic con¬ 
ductors. and in accordance with the theory of Arrhenius are 
ioiii/ed to a greater or less extent. The traditional view, that salt 
formation corresponds with the iieutrali^cation of opposite quali¬ 
ties which characterize the acids and bases respectively, finds 
simiile (‘xpression in the ionic theory, for, according to this, acids 
are substances which increase the hydrogen-ion concentration of 
water, whilst bases have the o[jp().site effect. In aqueous solutions, 
the comcnlratiiin of the hydrogen ion is directly connected with 
the hydroxyl-ion content rat ion, by tht; ma.ss-aclion expression 

In'Mon I 
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In all dilute aqueous solutions however the concentration of the 
uii-ionized water [HijOj is nearly constant (55-5 moles per litre). 
Accordingly in all dilute aijui'ous .solutions, whether acid, alkaline 
or neutral, the product of the (wo ion concentrations has a nearly 
constant value (10 " at 25'’ C). In neutral solutions hydrogen- 
ion (sometimes tailed hydrion) anti hydroxyl-ion are present in 
equal concentrations (10 gram-ions per litre at 25° C). In acid 
.solutions the concentration of hydrogen-ion exceeds that of 
hydroxyl-ion; in alkaline solutions the reverse is true. Yet 
hydroxyl-ion is never completely absent from acid solutions, nor 
hydrogen-ion from alkaline solutions, for the concentrations of 
the two ions must always be so related that the ion-product, 
[ITJ IOII I has the constant value io ‘\ at 25° C. At higher 
temj>eratures the ion-product increases very rapidly, attaining a 
value of about (»oXio “ at 100“ C. 

Kquivalent solutions of different acids show very great differ¬ 
ences in the hydrion coneentration. These are exhibited very 
clearly when the electrical conductivities of such solutions are 
eompareil or when a comparison is made of the velocities with 
which certain reactions take place when these are subjected to 
the catalysing intluencc of the various acids. The two .series of 
numbers show a close parallelism which finds a simple interpreta¬ 
tion iu terms of the view that the differences bctw'een the acids 
are primarily due to differences in their respective degrees of 
.ionization. The conductivity is indeed proportional to the con¬ 
centration of the ionizeil fraction of the acid and the catalytic 
effect is determined for the most part by the hydrion concentra¬ 
tion. The application of the mass law to the equilibrium between 
the un-ionized acid and the corresponding ions, as represented by 
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HA?=iIl-f-A, gives 

A' [ll][A]/[nA] - (caYldi-a) = caV(i-a) 
for the ionization constant, c being the molar concentration of 
the acid and a the fractional degree of ionization. In spite of the 
charges on the ions, this relation between the concentration of 
the acid and its degree of ionization is in very close agreement 
with the actual behaviour of w^eak or slightly ionized acids, as 
was clearly demonstrated by Wilhelm Ostwald. The results ob¬ 
tained in this connection constitute in fact the strongest and most 
comprehensive evidence as yet available in favour of the quan¬ 
titative application of the law of mass action to states of equi¬ 
librium. The Ostwald dilution law does not hold for solutions of 
salts or more active (largely ionized) acids or bases. Many 
chemists have indeed arrived at the conclusion that most salts 
arc completely ionized, at all concentrations. (See also Electrol¬ 
ysis; and Hydrogen Ions, Deter.mtnation of.) 

Neutralization of Acids by Bases. —In the neutralization of 
an acid by the gradual addition of a base, the es.sential reaction 
consists in the combination of hydrogen ions with hydroxyl ions 
until the concentration of both reaches the value for pure water, 
viz., 10 ^ gram-equivalents per litre (25°), which condition is 
shown by suitable indicators (q.v.). The constancy of the heat 
of neutralization of the strong acids by the strong bases is ex¬ 
plained in this way (see Thermochemistry). If one equivalent 
of a base BOH is added to a solution which contains one 
equivalent of each of two different acids HAi and IIA2, the rela¬ 
tive proportions of the two acid.s which arc neutralized afford a 
measure of the so-called relative affinities of the acids for the base. 
Because of such differences stronger acids tend to displace weaker 
acids from the corresiKinding salts. Such displacement effects, 
however, are not always the result of a difference in the affinities 
of the acids, for complications may occur in consequence of the 
removal of one of the resultant substances from the sphere of 
action in the form of an insoluble solid or a volatile gas; c.g., 
(he displacement of nitric acid by the relatively very weak acid 
hydrogen sulphide in accordance with 2AgNO,(-t-H.S—>Ag2S-f- 
2HNO3 is directly due to the insolubility of silver sulphide. The 
basic affinities of a pair of acids can in fact only be derived from 
a determination of the relative amounts which are neutralized by 
a base when the system is homogeneous. If x is the fraction of 
the acid HA, which is neutralized by the base, BOH, in the above 
solution, the resulting equilibrium can be represented by 

(i-x)HAi-}-(i-x)BA2 = xBAi-1-x-HA2 , 

and the evaluation of x, which can be effected by a variety of 
physical methods, gives us the ratio x/(i~x) wffiich expresses the 
affinity of HAi relatively to HA2. When such affinity values, re¬ 
ferred to an acid chosen as .standard, arc compared, it is found 
that the acids form a series which is essentially the same as the 
series given by the relative conductivities and catalytic activities. 
It can be shown that this experimental result is generally consis¬ 
tent with the hydrion theory of acids for the application of the 
mass law to the equilibria w'hich are involved in the abov''e men¬ 
tioned competition of two acids for a base shows that the affinity 
ratio x/(i—x) is the ratio of the degrees of ionization of the two 
acids. The fact that x/(i—x) is independent of the nature of the 
base is also explained at the same time. Similar considerations 
apply to the relative strengths of bases. At a given concentration 
their characteristic properties can be explained in terms of the 
hydroxyl-ion concentration. Since degrees of ionization vary with 
the concentration, it is convenient to eliminate the latter. This 
can be done by comparing the strengths of acids and bases in 
terms of the respective ionization constants. 

Bibliography. — j. H. van’t Hoff, Studies in Chemical Dynamics, 
trans. T. Ewan (1896) ; J. W. Mcllor, Statics and Dynamics (1914) ; 
G. N. Lew'is and M. Randall, Thermodynamics (1923) ; H. S. Taylor, 
A Treatise on Physical Chemistry (1924); E. K. Rideal and H. S. 
Taylor, Catalysis in Theory and Practice (1926); C. N. Hinshelwood, 
The Kinetics of Chemical Change in Gaseous Systems (H. M. D.) 

CHEMICAL APPARATUS. Underlying all types of chem¬ 
ical work is analysis. Much of the industrial work has to do with 
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Figs. 1-21.—general chemical apparatus (the numbers refer to descriptions in the text) 


determining purity, evaluating raw materials, anci certifying manu- method of determining acidity. He uses the burning flame to 
factured products, judge contents by colour or to identify the lines in the spertro- 

Many means are employed. The chemist may work under high scope; electric conductivity becomes the measure of pureness of 
pressures or in almost complete vacua, at temperatures approach- the water employed in analysis; and the complexity of the com¬ 
ing absolute zero and those of melting tungsten. It is obvious pounds and mixtures with which the chemist has to deal, fre- 
then, that the apparatus employed by the chemist will vary with quently introduces in the perfection of apparatus problems well 
the work in hand. He needs porcelain, which will stand sudden nigh as difficult as the one with which he began. (H. E. H.) 
and extreme changes of temperature; glass that is insoluble in The forces which operate in chemical change are effective only 
the majority of the reagents he uses, which will stand great through extremely short ranges as measured on the everyday scale 
temperatures, and possesses high mechanical strength; and fash- of length. One of the first tasks of the practical chemist is to 
ioned crucibles, dishes and other devices from platinum, fused subdivide his reagents (.w Chemistry: so finely that 

quartz, and special alloys. The balances he employs arc of the they can be brought into intimate contact. This intimate mixing 
highest precision. He utilizes the wave length of light in measure- is most effectually promoted by di.ssolving these reagents in suit- 
ment. The spectrograph, the microscope, the polariscope are able media. Hence a considerable pro|)ortion of laboratory appa- 
familiar instruments. Burettes enable him to measure by the drop, ratus is devoted to the processes of solution, extraction, filtration, 
while sensitive electric instruments have become essential in precipitation, evaporation, distillation and desiccation. All of these 
determining the concentration of hydrogen ions, the modem have to do with the treatment of chemicals either in or separating 
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from the dissolved condition. For these purposes reaRenl bottles, 
filter flumps, water baths, funnels, evafioratiriR basins, filter stands, 
flasks and stills are employed. Representative tyfX'S of such ap¬ 
paratus are here illustratefi 

Certain important cheniiial reagents are gaseous under the 
ordinary laboratory conditions. Special afijiaratus has been de¬ 
vised to deal w'ith such hi/^hly volatile fluids. Gases are con¬ 
veniently manijiulated in dryinj' towers, a.sjiirators, Kipp’s fjas 
generators, wash-bottles and glass tubing connections including 
three-way tafis. 

Chemical analy.sis (see Ciik.misti/y ; Ajialylif dl) is the touch¬ 
stone by which all chernierd theories must ultimately be tested 
Hyfiolheses which fail to jias.s through this ordeal are regarded a^ 
no long<‘r valid or useful. A considerable proportion of laboratory 
equipment subserves the essential needs of the analyst. The ac¬ 
curate chemical balance is descrilied elsewhere ficc Hai.ancf.), 
but among the typical re()uiremenls of analytical chemistry figured 
below are the following; weighing bottle's, crucibles, potash bulbs, 
measuring vesseds (burettes, pipettes, graduated flasks and cyl- 
incIcTs), and sfna ial apparatus, for exanijile, for the quantitative 
evaluation of arsenic and carbon dioxide and for the determination 
of NMpour dc-nsity. 

The following list refers to the accompanying illustrations of 
apfiaratus commonly used in a chemical laboratory: 

Grncrdl Apparatus. 

I. Spatulas, for dealing with small ciuantitic-s of material without 
touching by hand. They may be of metal (a and or viib 
canite, etc. (as r). 

3 . Thre-e-way laps: (a) A half turn connects the upjier limb with 
fhc‘ right-hand luhe. (/>) T-piete and lap (see section). 

3. (a) Spring clip (Mohr’s pattern). (/») Screw clip. 

4. Reagent liotlle. 

5. kilter puinj), for use with filter lla^k and either liuchner 
funnel (tig. 7) or (looeh crucible (tig. 31). 'I'he stream ol 
wafer is broken up at flu- jet A, and the resulting drofis fend to 
carry air down the- luhe M. 'fhis is cafiable of reducing the 
pressure.' as low as the vapour pre.-<sure of water. 

(), Waler-liath and rings on tripod, 'flic bath is nc'arly filled w-ith 
water which is liealed by a burner underneath. Removal of 
one or more of the rings enables any circular ve.s.sel (r.f;., an 
evaporating ba.siti) to rest in the hole of appropriate si/e, and 
its contents are slowly heated or c-vaporatecl. A constant-level 
device may l.)<' fiftc'd (we lig. 13) to maintain tlie level of the 
water in the hath and (deviate refilling. 

7. liuchner funnel lilted in filter llask, which is attached to a 
suction pump (wr lig. 5). A circle of filter pafier is jdaced on 
the perforated bottom, and the material retained by it can be 
.sucked dry, washed, and pressed, 

S. Test-tube stand and test tubes. 

<). Evaporating basin (|)ort elain). 

10. Filter stand, funnel, and beaker. A filter paper is folded so 
as to fit in the tunnel as shown; it rc'lains .solids while liquids 
filter into the beaker. 

11. Hunsen burner, whereby gas is burned nith any desired amount 
of air, giving at will a luminous or a non-luminous flame (see 
Fcamk). 

13 . Retort stand with rings, clamps, and bc)S.sc's. 

13. Still (with constant-level device) and condenser. 

14. Drying tower. Similar in luuction to 16, but used where 
ga.ses have to be pas,se(l through .solids. 

15. Aspirator. If this is tilled with water, and the stopper is 
replaced l)y a cork carrying a tube, on opening the tajj water 
will flow out, and this will draw air through the tube, which 
may be attached to any other apparatus, 

16. Wash-bottle for gases (I)rechscl pattern). If the gas is bub- 
bled through the lic)uid it can lie freed from one or more 
im[)urities, e.g.. it ran he dried by passage tlirough concentrated 
sulphuric acid, or freed from carbon dioxide by- a solution of 
cau.sfic potash. 

17. Kipp’s apparatus. Hydrochloric arid (HCl) is allow-cd to 
run clown the central tube and rise so as to act on the iron 
sulphide; if the tap is open, sulphuretted hydrogc'n (HiS) 
is expelled by the “head" of acid; when the tap is shut, the 
ga.s forces the acid into the top bulb and nc) more gas is 

. produced. If marble is u.scd instead of iron sulphide, carbon 
dioxide (COj) is obtained. 

18. De.siccator. Strong sulphuric acid or granular calcium chloride 
is kept in the bottom; the material to lx? dried is spread on a 
w'atch-glass or clock-glass resting on the gauze. If the nozzle 
is attached to a pump, the vacuum produced accelerates drying. 


General Apparatus — continued. 

19. Separating funnels; (//) pcar-.shaped—also called a drojiping 
funnel; and (h) cylindrical. If ether has been used to extract 
an organic substance from water, two layers are formed and 
the lower (aqueous) layer can be run off. Similarly, if 
chloroform hacl been used instead of ether, the lower layer 
would be the chloroform extract. 

70 . Pestle and mortar (of porcelain). 

21. Foot blow-pipe. 



Figs. 22-37.—chemical apparatus used for analysis 


Apparatus used in Analysis. 

22. Crucible and lid; used for igniting precipitates. 

23. U-tube. May be filled with granulatccl soda-lime to absorb 
carbon dio.vidc, or wdth pumice soaked in sulphuric acid to 
absorb water vapour. The ground-in taps can be turned to 
shut off connection with the outer air. 

24. Potash bulbs. A 50% aqueous solution of potash is in the bulbs. 
A gas has to bubble through the three in surcc.s.sion and is 
dried in the calcium chloride tube; the increase in weight, if 
any, is due to carbon dioxide absorbed from the gas. 

25. Weighing bottles, for protecting material from the air while 
it is being weighed. A portion of the contained substance is 
tipped out and the whole rcw'cighed, the amount of material 
thus taken being the difference in weight. 
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36. Wash bottle. A fine stream of water (or other liquid) can j 
be directed where required. I 

27. Dropping-bottles: (a) By slightly pressing the rubber teal 1 
and releasing the pressure, a few drops are drawn up in the ! 
teat and can be squeezed out one at a time when the nozzle I 
is withdrawn, (ft) Liquid flows along the capillary tube at A • 
when the bottle is tilted, and a drop falls from B. air entering 1 
through another channel at C. Used chiefly for indicators {g.v.). 

28. Measuring cylinder. Used for 
rough measurements of vol¬ 
umes of liquids. 

29. Burette in stand. Used for 
titrations. The graduated 
scale shows what volume of 
liquid is delivered {sec 
Ciiemistky: Atuilytical). 

30. Drying oven. The hole at the 
top carries a cork through 
which a thermometer is in¬ 
serted. Material to be dried 
is placed (in a suitable con¬ 
tainer) on the tray. The 
holes in the tray allow the 
stems of funnels (holding 
filter paper) to be inserted. 

A burner is placed under the 
oven. Similar ovens may be 
heated electrically. A steam 
oven is similar but is sur¬ 
rounded by a "jacket” in 
which steam circulates. 

31. Gooch crucible with rubber 
cone, glass adapter and filter 
flask. I'he bottom of the 
crucible is perforated with 
.small holes, and a mat of 
asbestos is lormcd on it by 
pouring in a imlp of asbestos 
and water, sucking it nearly 
dry and comi)lelely drying it Figs. 38-40. — special chemical 
in the oven. Used for filter- apparatus (the numbers refer 
ing, washing, drying and to descriptions in the text) 
weighing precipitates. 

32. ('arbon ilioxide apparatus (Schriitter). The apparatus is 
weighed with all constituents separated; the hydrochloric acid 
(11(d) is then allowed gradually to flow on to the solid; the 
carbon dio.xide (CO2) given off carries some aqueous vapour 
which is retained by the concentrated sulphuric acid (lUSOi), 
and after warming, cooling and passing air through to displace 
all the carbon dio.xide, the apparatus is reweighed, the los.s of 
v\'eight being due to the carbon dioxide given off. 

33. Api:>aratus for detection and estimation of traces of arsenic 
(Thorpe). The suspected material is treated .so that its arsenic 
is obtained in acid solution, which is electrolysed and thereby 
reduced to arsine, AsH.t ; this is dried by calcium chloride and 
purified by lead acetate in tube A, and decompo.sed by heat 
from a micro-burner B; it then deposits arsenic as a "mirror” 
at C. the density and colour (yellow, brown or black) dei)end- 
ing upon the amount of arsenic. 

34. Standard flask. Contains the stipulated volume when filled to 
the mark with a liquid at iS" C. Used for preparing "standard” 
solutions, i.e., those containing a definite quantity of solid 
dissolved in, c.g., 1,000 cu.cm, of solution. 

35. Mouth blow'pipe; used for directing a small flame jet on to 
the substance being analysed (usually supported on a block 
of charcoal). 

36. Crucible longs; may be tipped with platinum for refined work. 
These .should be placed with pioints upwards, so as to avoid 
contamination such as would occur if the points w'cre down¬ 
wards touching a wmrking-bench. 

37- Pipettes (not to scale), (a) If filled exactly to the mark by 
suction, will then deliver the stipulated volume on draining for 
IS seconds after continuous flow has ceased, (ft) Can be used 
for gradual addition of small quantities which arc read off on 
the scale. 

Special Apparatus. 

38. Victor Meyer apparatus. A liquid such as aniline is kept 
boiling in the outer bulb. The side arm holds a small stoppered 
tube containing a weighed quantity of a liquid. When the 
apparatus ceases to emit bubbles of air, the small tube is tipped 
into the inner bulb (a little sand or mercury being present to 
break the fall and save fracture), and the vapour of the liquid 
di.splacos its own volume of air, W'hich ascends the eudiometer, 
displacing water or mercury, and is there measured. Vapour 
densities are thu.s determined {see Association ; and Stoi- 
cheiometry). 

39 - Soxhlet extractor. The material to be extracted (cru.shed .vreds i 
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or cocoa) is placed in a "thimble” of filter paper Ether 
is boiled in the flask, passes by the side lube to the reflux 
condenser C, the liquid drops into the thimble where it accu¬ 
mulates till it reaches the level of the top of the side arm B, 
and then .siphons over to the flask. Several extractions remove 
all the fat, which can then be weighed in the flask it all the 
ether is evaporated from the flask through a non return con- 
den.ser. 

40. Beckmann thermometer (top only). For showing small tem¬ 
perature changes (of 5“ or less) W'lth an accuraiy of 0001 ’ ('. 
By taking mercury from, or returning it to, the reservoir, the 
range can be altered at will. (.\ i) M ) 

CHEMICAL ARTICLES. The main article UiirMisiKY 
includes a general survey of the History oj Chcmi.stry, and also 
deals comprehensively with the various bramlies of this science; 
viz.. Inorganic, Oritonic, Physical and Analytical Chemistry. These 
and their practical applications are treated in fulltT did ail in the 
chemistry arjitles appearing in this encyclopatalia. There arc arti- 
cltis elucidating fundamental ideas and definitions, ami ex[)laining 
chemical changes; c.g., Acid; .Atomic Wt.iguts; Chi mk ai. Ac¬ 
tion; C'oMiu'STio.N; Ei.ri.Mr.NTs, Chemical; MoLKct:LK, Chemi¬ 
cal; Oxidation and Redcction. Atomic Weights contains a 
list of the elements; these are described individually, with their 
chief compounds, in separate articles. There an* also seixirate 
articles on the more important compounds, e.t;., Ammonia. The 
compounds of carbon, apart from the simjile ones treated under 
the separate headings (such as Carhonates; ('arhoxvls, Metal¬ 
lic; etc.), are dealt with in the organic cheinislry articles. 

Ormtiic Chcmi.stry, a main sub-section of Chemistry, includes 
a liistorical introduction followed by a general survey of the .sub¬ 
ject under the sub-heads Aliphatic, Homocyclic and Heterocyclic 
Divisions. Chemistry al.so includes an account of VUimatc Or- 
ftanic /lN(//y.v/.v. There are, besides, articles explaining the struc¬ 
ture and .synthesis of carbon compounds, c.g., Isomerism and 
.Stereochkmis'iky ; and proce.s.se.s and reagents are described under 
11yi)RO(;enation ; Gric.nard Reagents; etc. The various types and 
classes of compounds are dealt with in Azo-CoMfot'NDs; Alka¬ 
loids; Alcohols; Esters; Ketones; Camphors; I’crines; elt. 
.Separate articles are devoted to the more important sub-groups 
and members of the.^e cla.s.si's, c.y., Bctyl .Alcohols; Alcohol 
(ethyl alcohol); Benzene; Chloroform; Pyridine; etc.; many 
being of indimlrial and medical importance. The chief substances 
present in living matter arc treated under Aliuimin; Carhohy- 
DKATEs; (Tilokophyll, (Tiemlstky of; Proteins; Resins: 
Natural and Synthetic; etc.; and several organic acids have si'jia- 
rate headings; r.g., Aceti(\ Carrolic, Oxalic and Uric Acids. 
Dyes and pigments are dealt with in Dyes, NATiiKAi,; and Dyes, 
Synthe'iic; and under variou.s headings such as Alizarin; An- 
THoCYA.MXs A.VD Anthoxanthins; Oi.ccosiDi s, Natcral; In¬ 
digo; Ochres; etc. 

The physical cliemislry articles include Adsorption; Associa¬ 
tion, Catalysis; Hydrogen-Ion Concentration; Photochemis¬ 
try; Valency; Thermochemistry ; etc. The industrial processes 
are treated in Chemical Engineering; CoalI'ar; Distillation , 
Explosives; Sugar; etc.; and under the separati* headings of the 
various important elements and compounds. There is a large col¬ 
lection of diagrams of appiaratus used,in a chemical laboratory 
under Chemical Apparatus, and (he methods of chemical analy- 
.si.s are de.scribcd in Chemistry: Atuilytical, which includes In¬ 
organic (qualitative and quantitative), Ultimate Ort^anic and Gas 
Analy.sis; and in Rt.owpipi'. and Indicators. There are also short 
articles interpreting old-fashioned names and dealing with various 
theories of the alchemists, c.g., ALCHr;MY; Aoi'a Regia; Brim¬ 
stone; Elixir; Hartsh(jkn, Spirits of; and Vitriol. 

CHEMICAL ENGINEERING. The branch of engineer- 
ing which relates to the “design, construction, erection and opera¬ 
tion of indu.strial plants in which matter undergoes a change of 
.state or composition.” This definition, due to the Institution of 
Chemical Engineers, is rather broad but logical. A chemical en¬ 
gineer shouM possess a good general knowledge of chemistry 
and physics, a s})ecial knowledge of physical chemistry and ther¬ 
modynamics, a thorough gra.sp of mechanical and electrical en¬ 
gineering and of those branches of cival engineering which deal 
with the strength of materials and the thcor>’ of design of strut- 
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lures. There is h’tfic doubt that the material rewards of scientific 
chemical engineering arc greater to-day than in any other branch 
of engineering, while its national importance cannot be over-esti¬ 
mated. 

Since the ultimate object of the chemical engineer is economic 
prodmtion, industrial economics and law, business managernen 
and factory organization rnu.st be given a primary place in his 
training. He must be able to devi.se simple and effective methods 
of recording operations and determining actual costs, prepare de¬ 
signs, Specifications and estimates free from ambiguity and error, 
report efficiently on any problem investigated, obtain technical 
information readily anti com[jilc and index it for future use. 

Practical Basis.—"J'he practice of chemical engineering has 
naturally precediai the stientific analysis of its principles. Typi¬ 
cal I hemical engineering operations have been jierformed in certain 
industries to such an extent as to evolve special types of plant 
peculiar to tho.se industries. The chemical engineer, however, 
rnu.st understand the underlying sc ientific principles upon which 
such opc^ralions or processes dc'pend, so as to be able to design 
an efficient plant for any particular purpo.se, rather than allow 
it to be evolved by rule-of-thumb guesswork with expensive 
large scale exiieriments and cosily alterations in construction 
before reasonable^ efficiency is obtained. 

Scientific Basis.—The adoi>lion in the factory of one unit of 
weight and volume together with the decimal system is a first 
step and facilitates recording, avoids errors, saves time and makes 
the .scieiititic control of [iroca-sses comparatively cMsy. 

Chemical Engineering Operations.—Chemical engineering 
operations are of three general types: («) the conveyance and 
storage of materials; (b) the production, transfcT and conserva¬ 
tion of hc-at, and (c> the treatment of malc‘rials. In these proc¬ 
esses an exact knowledge is required to secure the greatest indus¬ 
trial efficiency, and questions relating to rent, capital cost, re¬ 
pairs. labour and superintendence, output, material efficiency, 
character of the market, etc., must be considered. Unfortunately 
some of the.se conditions vary from year to year and the chemical 
engineer must be somewhat of a seer to achieve the greatest 
success. 

Transport.—Transport is often the most important item of 
the cost of [irociuction; in the factory itself, the cost of carrying 
materials to a machine is often as great as that of the ofieration 
conducted. Mc.-thods of weighing and measuring materials in their 
progress through the factory need careful study, for it is only 
by maintaining the highest rate of output as a uniform thing, that 
the best results can be obtained. 

Flow of Fluids.—In indu.strial practice fluids may flow in two 
di.stinct ways, usually referred to as “stream-line'’ and “turbulent” 
flow. The former method offers advantages in certain ojierations, 
filtration, classification, separation, etc., while the latter is essen¬ 
tial to secure the greatest heat transfer. TKc criterion by which 
it can be ap[)roximate!y determined whether stream-line or turbu¬ 
lent flow is occurring in a tube is given by the value of the 

modulus where v is the velocity of the fluid, d the diameter 

of the lube. P the density of the fluid and p its viscosity. The 
value of the fraction is the same in any system of units and when 
it exceeds -’,000 the flow is turbulent. The transport of fluids in 
factories is obviously a simple and cheap process, so that a solid 
material which i.s used in solution will be transported more cheaply 
and conveniently by dissohing it at once and pumping the solu¬ 
tion to stock tanks, rather than by conveying the solid it.self. 

Semi-fluids.—The law's governing the flow of semi-fluids such 
as dry sand, wheat, etc., which occupy an intermediate position 
betwern solids and licjuids. must be understood. A jx'culiarify of 
such materials i.s that their flow from an orifice is proportional 
to the cube of the area of the orifice and incleix-ndent of the 
•head 

Transfer of Heat.—The production and transfer of heat in¬ 
volve a knowledge of combustion, the study of fuels, their calo¬ 
rific value and intensity, while the electrical generation of heat is 
In coming more and more important in the development of indus- 
tiiil processes. The design of furnaces of different types, often a 


matter of rule-of-thumb evolution, involves questions of heat 
transmission and radiation, the factors of which are very difficult 
to estimate. The great diminution in density of the hot gases and 
the increasing importance of radiation as a factor in heat trans¬ 
mission, as the temperature rises, are points needing the most 
careful study. The loss of heat from exposed hot surfaces by 
radiation and air contact may be fairly closely estimated, a fac¬ 
tor often very important in the operation of a plant. The trans¬ 
mission of heat through a metal diaphragm from gas to gas, gas 
to liquid, saturated vapour to liquid, liquid to liquid, gas to solid, 
etc., varies so enormously as to demand the most careful experi¬ 
mental re.search. The transmission of heat from a gas to a gas 
through copper imm. thick, is of the order of 5 calories per sq.m, 
of surface ix;r hr. per one degree C. of temjx^raturc difference 
between the gases; under similar circumstances the transmission 
from gas to non-boiling water is about 20 calories, from liquid to 
liquid about 350 calories, and from steam to water about 1,500 
calorics. If the liquid is boiling the heat transfer may be in¬ 
creased greatly; it is usually at least twice and may be over four 
times that of non-boiling liquid. The importance in steam boilers 
and evaporators of keeping the liquid constantly boiling is obvious. 
Again, an increase of velocity of either fluid will raise the rate of 
heat transmission con.siderably by an amount which is capable of 
estimation. The effects of corrosion, of deposited scale, the influ¬ 
ence of salts in solution and of precipitates in suspension on the 
rate of heat transmission are matters of great industrial im¬ 
portance, When a gas or liquid moves over a solid surface or 
when a gas moves over a liquid surface there exists a film of the 
moving fluid over the stationary substance in which there is prac¬ 
tically no motion. The thickness of this film is mainly responsible 
for the great differences in heat transmission already mentioned. 
Much chemical engineering research is necessary to elucidate 
these questions ade(}uately, and great wisdom in design is neces¬ 
sary to .secure (he highest economic efficiency. 

Solid Materials.—In the treatment of solid materials, .size re¬ 
duction by crushing, grinding and impact must be well under¬ 
stood. The relative cost of the different methods and machines 
and the different character of the final products must be known, 
for the size and uniformity of the solid material treated in a 
chemical operation has, in practically every case, a profound in¬ 
fluence on the cost of production of the final product. The sepa¬ 
ration of solid particles from each other and from liquids involved 
in the processes of sifting—electrical, magnetic, hydraulic and air 
separation, classification, flotation, filtration, centrifuging, etc,— 
often determines the profitable treatment of the material. New 
discoveries in flotation and similar methods of separation have in 
recent years proved of the highest value. 

Power.—A study of the power required for different proc¬ 
esses is of importance and many prevent false conclusions. In 
size reduction for example, the power required is approximately 
proportional to the increased surface produced, so that a simple 
calculation will readily show how costly it is to produce the 
finest powders from solid materials. Many processes, though well 
understood, are difficult and costly; their avoidance or replace¬ 
ment by some other method at another stage of the process are 
important points in the economic possibilities of manufacture. 
Again, it is a common experience in technical manufacture, that 
a method by which one process is rendered easy may cause a later 
process to fail and give rise to a faulty product. 

Processes of Separation and Extraction. —Processes of sep¬ 
aration in which a change of physical state takes place are pecul¬ 
iar subjects of study to the chemical engineer. Leaching and ex¬ 
tracting, evaporation, distillation and condensation, drying, crystal¬ 
lization, absorption and adsorption, etc., arc processes requiring 
the highest research. Processes of extraction which formerly took 
12 hours are now being carried out more efficiently in one hour as 
a result of chemical engineering study. Evaporation is now being 
done in many works at one-sixth of its former cost, while distilla¬ 
tion and condensation in certain industries are now carried on with 
a fuel saving of nearly 80% in comparison with earlier methods. 

Wet Distillation. —The process of “wet” distillation, i.e., dis¬ 
tillation by means of direct steam, is used in many industries for 
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separating a particular substance, essential oil, hydrocarbon, etc. 
If such substance does not mix with water, then each develops 
that particular vapour pressure which it would have if heated sep¬ 
arately to the same temperature, and the sum of the vapour pres¬ 
sures is the pressure in the still. A study of the vapour pressure 
curves of each substance and the conditions of decomposition of 
the particular one, will give the most profitable still pressure at 
which to work. By this alone, materials which at ordinary pres¬ 
sure require 200 parts of steam to distil one part of substance, 
may be treated under suitable pressure by 30 parts of steam. 
Again, by a reduction of pressure before condensation has taken 
place, a separation of the particular substance will take place and 
the steam may be economically “boosted” back into the still. 

Drying Processes.—The drying of gases, liquids and solids is 
a common requirement of many industries. The study of drying 
and drying plant may mean a change from comparative failure to 
great success. The drying of gases by chemical reagents such as 
calcium chloride, which after absorbing moisture is itself drieil 
by hot air or flue gases, cooled and again used, is well understood, 
but the use of absorption processes for this purpo.se is a devel¬ 
opment in industry of the last few years. The “gels” (silica gel, 
alumina gel, etc.) are treated in a similar way to the calcium 
chloride previously mentioned, but are free from any risk of fail¬ 
ure through overheating, and have many other advantages. 

Gas Masks.—The efficiency of the gas mask in W’arfare is par¬ 
alleled by the importance of the same means in peac e to recover 
benzene and other solvents from air and gas effluents, to remove 
sulphur from oil and to perform many other chemical functions 
in a physical way. The ab.sorption of water by “silica gel” is so 
energetic, and the substance can be so readily regenerated that its 
general use for refrigeration may be only a matter of time. The 
chemical engineering problems involved in this process are both 
interesting and profitable. The treatment of the air of factories 
to render it constant in teiTii)erature and humidity also offers a 
large field to the chemical engineer. {See Adsorption.) 

Chemical Processes.—The treatment of materials in chemical 
reactions such as roasting, calcining, destructive distillation, elec¬ 
trolysis, catalysis, hydrolysis, fermentation, etc., demands care¬ 
ful consideration of physical, chemical and engineering factors of 
increasing exactitude. An examination of these processes on a 
laboratory scale must precede their study on a manufacturing 
scale. The chemist docs the former and the chemical engineer 
the latter. Additional factors involving time of reaction, strength 
of materials, presence of traces of impurity, cost of materials and 
plant, continuous or discontinuous operation, the handling and dis- 
piosal of by-products, etc., arise. Increase in efticiency can be 
obtained by changing from intermittent to continuous working. 

Materials.—The design of plant involves the preparation of 
flow sheets .showing the flow and cxixmditure of material, energy, 
time and labour, the experimental study of the nature and prop¬ 
erties of the materials involved in plant construction and a con¬ 
tinuous search for new materials to meet the conditions of service 
better than those at prc.scnt in u.se. The name of a material, un¬ 
fortunately, is no indication that it is suitable for a chemical 
engineering purpose. “Chemical cast iron” is a di.stinct kind of 
cast iron, characterised by the amount of silicon, sulphur and 
carbon content and its treatment. Other materials, alloys, bricks, 
compositions, cements, etc., must be specified for their work both 
as to composition and history if success is to be made certain. 
In recent years, great advances have been made in the production 
of chemical engineering materials of construrtion, silica-warc, 
stoneware, glass, alloy steels, alloys, etc., all of which tend to 
cause modification of design. The effect of heat on the strength 
of materials is becoming better known every year and the pro¬ 
duction of non-scaling .steels which are*as strong at a white heat 
as ordinary mild steel at the ordinary temperature will make many 
developments possible which have hitherto failed. 

Lay-out of Plant.—The lay-out and construction of factories 
involves a knowledge of several branches of civil engineering and 
cannot be neglected, for the erection of buildings, heavy plant and 
chimneys on marshy soil is a common necessity in industry. The 
construction of foundations, roadways, railways, etc., must also 


be understood. In the provision of power, heat and light, the 
relative value and use of the different methods must be con¬ 
sidered for a sound view to be taken as to whether steam, elec¬ 
tricity, gas or water-power shall be used. High-pressure steam 
providing power by means of turbines which exhaust into receivers 
from which evaporating steam may be drawn, presents the most 
eflkient powrr plant in many chemical industries, while electricity 
generally provides the best method of power di^trihutilm, and 
occasionally of heating, in process work. The use of producer or 
water gas for heating and other purposes must not be neglected 
nor the value of compressed air and hydraulic water for many 
purposes. Finally the chemical engineer must be familiar with 
the Factory Acts, trade union law and all those legal questions 
which factory managers have to face. (). \V Hr ) 
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CHEMICAL WARFARE. Chemical warfare relates to 
the employment of substances useful in war by reason of their 
direct chemical action. Chemistry has found application in mili¬ 
tary science throughout recorded history, it was not, however, 
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until the 20th century that chemical warfare in the modern ac¬ 
ceptance of that term tweame a distinct feature of military tcch- 
nifiue. Modern (hernical warfare represents essentially (he appli¬ 
cation of chemical energy in military action, in contrast to phy.'.i- 
cal energy as rej)resented by the imj)act of bullets or the shock of 
explosives. The substances em})loyed in chemical warfare are 
known as “chemical agents.'' Tiiose that react directly on the 
human organism are war gases. A .second group of agents which 
are useful in obscuring disttint objects are called .smokes. A third 
group are incendiaries or lire-producers. 

In each case the desired end is served by chemical reactions 
that lake place after (he apj)r(tpria(e agent has been released 
to atmospheric conditions of pressure arid temperature. It is 
to be noted that these reactions are not necessarily instantaneous, 
as is the case wliere firearms or explosives are (‘mployed; chemi¬ 
cal warfare agents on the contrary may ad slowly and cemtinue 
effective for extended penods of time. 

M(»dern chemical warfare must lie regarded as a product of in¬ 
dustrial chemistry. Although the chemicals it employs have been 
known for many years, some of them for many centuries, yet only 
in relativ'cl)' recc-nt years has {>rctdudion cajiacity been ac’ailable 
to permit the manufacture of the large quantities of these sulv 
slances that arc* rcaiuirecl for extended military o|)eralions. 

Development. — The application of chemical warfare rceilly 
commencc'ci before recorded history by the u.se of fire and smoke 
to ovcTcome an opponcait. At the* siege of Plataea in 421) n.c'. burn¬ 
ing pitch and sulfur were usc'd The so-calic*d “Greek fire” was 
a mixture’ of hit,ddy comhustilile substances ignited on water. In i8.s5 
Ia»rd Dundonald proposed the' use of burning sulfur on a large scale 
under favourable* wind conditions during the siege of Seba.sto[)ol. 
During tin* American Civil War it was proposed (iKOj) that shell 
cc)ntaining chlorine be emploxed In' the Cnion torces. 

The science of chemi.stry advanced rapidly <luring the 18th and 
Tcjth centuries, and the use of toxic suintancc.*s was foreseen anrl con¬ 
sidered at The Hague (.'(inference of iScuj, With (he exception of the 
United Stales, the great Powers there pledged themselves not to use 
projectiles whose sole object was the diffusion of as|ihy.\iating or 
iiarmful gases. 

World War, 1914-18.— The adoption of chemicafs .as weaiions 
dining the; W'orld War of 1914-18 was logical in that the principal 
cornhatant nations were highl>' developed scientifically and indus¬ 
trially. A stalemate had been reached when both sides entrenched 
themselves so firmly that advance was impracticable without terrific 
losses. Means were sought to restore open warfare. At the out break 
of the war, none of the combatant nations was prepared to u.se or 
defend against cliemicals. 

The introdiietion of gas as an effective weapon in modern warfare 
actually dates trom April 2:, 1915 when (he Germans launched a large- 
scale cylinder attack with chlorine against (he Allied position in the 
^'pr(^s sedient where the british and French lines joined Although 
intelligence reports liad given warnings of an impending attack, little 
credence was given to them by (he Allies. The attack came as a 
cornjilele surprise to uniirolected troops; ils .succes.s was .so far beyond 
German expectations that adecpiate reserves to exploit the lireak- 
(hrougli for a decisive stroke had not been iirovided. Within a few 
days Allied (roo|)s were equipped with pads of cotton tlipped in a 
chemical solution and tied over the nose and mouth. These were 
soon followed bv a crude form of respirator which wa.s continually 
improved throughout (he war both for comfort and efficiency. As 
|)i()tec'tion was obtained against one chemical, the offence sought for 
and introduced new agents. 'I'hese frequently required radical changes 
in the mask. Gloud ga.s attacks, although highly efficient, were en¬ 
tirely dependent on favourable wind conditions. Consequently the 
extensive use of gas shell was begun in 1916. This also permitted 
employment of a greater number of toxic substances. 

Lacrimators, sneeze ga.ses and vesicants were introduced as the war 
t>rogressed, the Germans leading the way. Because of (he manufac¬ 
turing problem, many months were generally requirc'd for Allied 
retaliation in kind. In July 1917. the Germans intmduced mustard 
gas, an extremely vesicant, highly persistent liciuid, which cau.ses very 
.severe, slow healing hums. It wa.s difficult to provide effective pro¬ 
tection against this agent, which accounted for the majority of gas 
casualties during the War. 

Use Since 1918. —Because of its controversial aspects, European 
Ijowers have shrouclc'd with silence their recent operations in the 
field of chemical warfare. However, all of the major world powers 
have maintained research facilities. Some have manufacturing facili¬ 
ties and chemical troops. The speedy conquest of Ethiopia by Italy 
has been ascribed to Uie extensive use of a ve.sicant material similar 
to mustard gas: against the unprotected native, its vesicant qualities 
proved irresistible. In China and in Spain, chemical warfare appeared 
chielly as incendiaries, much damage thus being caused. 

The u.se of toxic chemicals during the European war in 1939-40 


had not been confirmed up to July 1940. Incendiary bombs were 
extensively used in air raids by both sides. Probably the chief use of 
chemical warfare was in the extensive adaptation of screening smoke 
tactics to both land and sea battles. Germany utilized smoke tactics 
with exceptional efficiency to blind observation, eliminate enemy- 
aimed fire and to immobilize enemy movements attempted within 
smoke. These tactics were especially effective during the clo.sing weeks 
of the campaign in France to facilitate river cros.sings, establish bridge¬ 
heads, and to assist the rapid advance of infantry and tanks. On the 
sea, the German pocket battleship “Admiral Graf Spec” dispersed 
smoke in an attempt to blind its movements from enemy fire. This 
might have been more successful if a British observation plane had not 
been able to give accurate information as to course of the ship. Dur¬ 
ing the spring of 1940 the German battleship “Scharnhorst,” after 
being crippled in action, was hidden within a smoke screen laid by a 
friendly crui.scr and was thus enabled to escape. 

Chemical Agents. —The term gas is applied to those chemical 
agents used in war which, by ordinary and direct chemical action, 
produce a toxic or powerful irritant effect on (he human body. Solids, 
liquids or true ga.ses may be so employed; however, in their actual 
u.se on the battle area, the solid or liquid is converted by normal or 
artificial volatilization into a true gas or disseminated as minute solid 
or liquid particles called aerosols. Irritant smokes are types of 
aerosols included under the term gas because their principal u.se is 
for their physiological effect. 

From the military viewpoint the most important classifications of 
chemical agents arc in accordance with (i) physiological eflect, (2) 
persistency and (3) tactical use. 

Physiological effect classifies the chemical according to its primary 
action on the human body even though it may produce other sec¬ 
ondary effects. The severity of effect is roughly proportional to the 
concentration (amount present in a unit volume of air) and the time 
of ex|>osurc. 

Lung irritants act on the respiratory system and are highly lethal. 
When breathed, (hov irritate and inllame the interior jiortion of the 
lironchial tubes and lungs, cause coughing, impede breathing, and, in 
severe cases, acute pulmonary oc’dcma will result. Chlorine, phosgene 
and dipho.sgene arc examples. 

Vesicants or skin blistering agents attack any part of (he body will) 
^^■hith the liquid or vapour comes in contact, especially moistened 
|)arts. They are absorlicd or dissolved on exterior or interior parts oi 
(he bod>, followed by production of inflammation, burns and destruc¬ 
tion of tissue. There is no immediate pain and effect is delayed for 
.some period after exposure. Protection against (bis class is very diffi¬ 
cult because of its insidious action by contact with the liquid or pro¬ 
longed exposure to the vapour. Examples are mustard gas, lewisite 
and ethyldichlorar.sine. 

Sternutators or sneeze gases arc also known as irritant smokes. 
They are di.sscminated into the air as minute solid or liquid particles 
which, if inhaled, cause sneezing, intense pain in the nose, throat and 
chest followed by violent nausea, headache, mental depression and 
physical weaknc.ss. No fatal cases have been recorded from this class; 
effect, although severe, is temporary, lasting about 12 hours. The 
charcoal and soda lime mixture of the gas mask cani.ster will not 
remove these small particles from the air. A most efficient mechanical 
filter is necc.ssary to give protection. Diphcnylaminechlorarsinc, an 
aromatic arsenical derivative, is an example. 

T>acrimators or tear gases irritate the mucous membrane around 
the eyes, causing intense smarting and a profuse flow of tears with 
resultant hampering of vi.sion. Effect from concentrations in the field 
is only temporary, recovery being complete within a few minutes 
after removal from the contaminated area. Chloracetophcnone, brom- 
bc'im Icvanide and xylyl bromide arc examples. 

The systemic poisons directly affect the heart action, nerve reflexes, 
or interfere with absorption and a.ssimikition of oxygen by the body. 
Carbon monoxide and hydrocyanic acid, which pertain to this class, 
have never been effectively used in war because of their relative light¬ 
ness compared to air with the consequent difficulty in placing satis¬ 
factory quantities on a given area. 

The persistency of a chemical agent is determined by the length 
of time it will maintain an effective concentration without being re¬ 
newed. Those chemicals which remain effective for longer than 10 
minutes after release in the open are defined as persistent. Usually 
dispersed in the liquid stale, persistent agents contaminate the ground 
on which released and continue to give off dangerous vapour for long 
periods. Nonpcrslslent gases arc those whose effectiveness in the open 
continues for less than 10 minutes. They vaporize rapidly, forming 
concentrated clouds which drift with the wind, increasing in size but 
becoming diluted in gas content until they finally di.sappear. 

Tactical classification, w'hich is influenced by the persistency, is 
based on the primary military objective for which any particular 
chemical is uscci in the field. War gases are thus classified as casualty 
or harassing agents; smokes as screening agents; and the various W 
producers as incendiaries. 

No attempt will be made to enumerate all the chemical agents 
which might be used in war. Many thousands of compounds were 
thoroughly studied during the World War period, 1914-18. Com¬ 
paratively few W'crc deemed worthy of test under battle conditions 
and of those only about a dozen were in actual use at the tormina- 
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tion of that war. The majority of chemical warfare uKcnls are orcanic 
compounds of which the theoretical number is almost limitless. From 
these, it is quite possible that more effective war chemicals will be 
found. On the other hand it is more probable that modification of 
t>pes now known or more efficient methods of dispersion will first 
appear rather than entirely new discoveries. 

To be u-scful a.s a chemical afient, certain requisites must be met. 
These include: adequate and utilizablc physiological action, screening 
power, or incendiary et'fect; stability in storage and in contact with 
moisture; capability of manufacture on laiKe scale at low cost from 
easily procurable, nonstratepc raw materials; suitability for safe 
handling, transporting and loading in munitions without corrosive 
effect on ordinary steel; capability of being disseminated in effective 
quantity under field conditions; gases, preferably much heavier than 
air, readily compressed to liquids and easily vapori/ed when released. 

Brief descriptions of a few type chemical agents follow: 

Phosgene under orcUnary conditions is a colourless, nonpersistent 
gas with an odour varyingly described as of musty hay, green corn or 
green apples. Tactically, it is cla.ssified as a casualty agent. .\t low 
tcmf>cratures it is a clear, colourless, mobile liquitl, which boils at 
.S.,V C. Under ordinary summer conditions, it will disappear from a 
given locality about as fast as the wind moves. Even in winter it 
evaporatt;s very rapidly. In a light wind an effective concentration 
of phosgene can readily be produced. It is used commercially for 
dye manufacture. During the World War (n)i4-u8) it was first em- 
pjo>ed by Germany in Dec. igis in a cloud gas attack from cylinders. 

Ghloropicrin derives its name from its i^rincipal method of com¬ 
mercial manufacture by the action of chlorine on picric acid. When 
free of impurities, it is a nearl\' colourless liquid of water-like appear¬ 
ance cxce[)t for a slight oiline.ss. It has a characteristic sweetish o«lour 
somewhat like flc-paper and usually is first detected by lacrimatory 
effefl on the eyes. It is a moderately persistent lung irritant but in 
addition causes lacrimation, nau.sea and vomiting. Tactically it may 
be classed as either a harassing or a casualty agent, de)>ending on the 
concentration, CommercialI\’. it is used as a .seed fumigant and for 
insect control, (ddoropicrin is said to have been first employed by 
Russia in njib and later was exti'nsiveh employed by the Allies. It is 
neutralized by sodium sulfite solution in alcohol. 

MustarfI gas is a corni>ound of carbon, hydrogen, sulfur and chlor¬ 
ine. It should nut be confused with the true natural mustard oil or 
the artificial com|)ounds having properties similar thereto. It was 
because of its sharj^ pungent odour and vesicant properties which 
resembled I.Hit greatly exceeded those of natural mustard oil that 
British soldiers fin^t called it “mustard g;is,” The commercial product 
is a hcav>' oii>’ liquid of dark colour and in low concentrations lia ; 
the distinct odour of garlic or wild onions. This product freezes at 
about io"C. It is one of the most persistent as well as one of the 
most toxic chemical agents. It is highly vesicant and is also a lung 
irritant. As the latter, in vapour form, after prolonged exposure, it 
attacks the whole respiratory system iiroducing inflammation of the 
trachea and bromhi with necrosis of the mucous membrane and de¬ 
velopment of secondary bronchitis or bronchopneumonia. Upon slight 
contact with the liquicj it is absorbed in the .skin and produtes .serious 
burns. First employed by Germany at Vpre.s in July i(;i7. it was 
thereafter known to the French as Yperite, It hydrolizes slowdy and 
may be neutralized by intimate mixture with bleaching powder, steam 
or gaseous chlorine. 

Lewisite resembles mustard gas in many characteristics. It is a 
colourless or slifdiUy yellow liquid freezing at —iH.z ’C. As u.sually 
prepared it is dark browm in colour with the faint odour of geraniums. 
Its vapour is distinctly irritating to the eyes and throat, sometimes 
followed by violent sneezing. It is absorbed by the skin or lung 
tissue and caitscs a .seriou.s blister. As it hydrolizes it liberates an 
oxide which poisons the body. It is a vesicant casualty agent, having 
a persistency of one to several days in summer and a w'cek or more 
in winter. It is readily decomposed hv w'ater and may be neutralized 
by alcoholic sodium hydroxide spray. It was first made in the United 
States but has never been used in war. Lew'isite ha.s a distinct ad¬ 
vantage over mustard gas in that blisters develop in about one hour, 
l»ut has the disadvantage of rapid hydrolysis. 

Hydrocyanic acid, though long known as one of the deadliest of 
compounds, was u.sed with but little succe.ss during the period 1914-18. 
It is a paraly.sant acting vigorou.sly on the central nervous .system to 
produce quick death. Under ordinary conditions it is a colourlc.ss, 
mobile and volatile liquid with a slight odour of bitter almonds. It 
i.s a nonj)crsistent casualty agent. Because of its high volatility it is 
most difficult to maintain effective concentrations of hydrocyanic acid 
in the field; hence this compound has so far proven of little value in 
chemical warfare. 

Diphenylaminechlorarsinc, better known as adamsilc, is representa¬ 
tive of the large group of irritant smokes which may be used in war. 
I’hysically, in pure form it is a bright canary-yellow crystalline solid. 
Commercially, it is produced in a dark green or sometimes brownish 
colour. In solid state it is almost odourless, but when dispersed as an 
irritant smoke, a hazy yellow cloud is formed which gives a character¬ 
istic smoky odour. However, the first symptoms are usually a burn¬ 
ing sensation in the nose and throat. It Is classified as a nonpersistent 
harassing agent, but as such is extremely potent because very small 
concentrations with a brief period of exposure will prov-e effective 
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The headache, nau.sea and vomiting which it cau>es. followed bv 
phy.sical debility, render a person practically helpk.ss. liffective u.sc 
of the irritant smokes is largely dependent on penetration of tlie 
filtering device used with the mask. If iirotection is not assured, this 
group of agents has great potentialities in warfare. 

White phosphorus, a pale yellowish, translucent crystalline solid of 
waxy consistency, is very active chemically and combines readily with 
oxygen. Hence unle.s.s protected from air it will Inirsi spontaneously 
into flame. White pho.sjihorus can be loaded into shell, bombs or 
grenades. When exiiloded by the bursting charge the solid jiho.sphorus 
is broken into small fragments which are scattered in the air. The 
heat of explo.sion assists their immediate ignition, forming a cloud of 
phosphorus pentoxide. This smoke has the highest known ohseuring 
power, yet is harmless when breathed. Fragment.^ of considerable 
size arc scattered about and continue to burn for some time, thus 
prolonging the emission of smoke. In addition, white phospiiorus has 
limited incendiary value against readily combustible matter, riiy.siolog- 
icallv it may be classed as a casualty agent, since its ignited p.irtides 
cause painful flesh burns that heal very slowly. .Mtliough primarily 
used for smoke production within the enemy lines, white i)lu)sphorus 
is also a formidable weapon against machine gun nests or troop con¬ 
centrations. 

FS, a mixture of sulfur trio.xide about .t; 59 c and chlorosulfonic acid 
about 4s'/f' fiy weight, is an excellent chea|i licjuid smoke tor release 
from containers or by distiersion from aerojilanes. 

The thermits are mixtures of powdered aluminum and iron oxide 
which react chemically and generate intensi- heat. Heme thev have 
powerful incimdiary qualities and readily ignite an\’ inflammable 
material. Allied to the thermits is the so-called Electron bomb, used 
exteasively in small scatter-type bombs during i9U)--40 in Europe. 
This bomb has a ca.se of magnesium alloy which is ignited b> a 
ehcrniial mixture and burns with intense heat. 

Table I briefly summarizes characteristics of some imiiortanl chem¬ 
ical agents used in war. 

Protection.— Having in mind the three distinct types of agents 
employed in chemical warfare, protection is of interest principally as 
applied against gas, since smoke i.s harmless and protection again.st 
intendiary agents is limited to measures customarily followed in fire 
fighting. Against gas, protection has been highly developed. This type 
of defence is actually more effective than the protection that can be 
afforded against any other military weapon. In considering protection 
against war ga.ses, it is necessary to distinguish between effect upon 
the respir.ilory organs and vesicant effect upon the body surface. 

For protection against lung irritants, of which phosgene, is typical, 
the g.Ts mask is the primary protective device. The principle on wdiich 
the military ma.sk is based is that of filtering out or neutralizing 
noxious substances that may be present in inspired air. In order to 
accomplish this, air before if reaches the lungs must first fiass through 
a filtering element containing materials that act mechanically or 
physically or react chemically with the toxic agents. For this reason 
a characteristic fc-ature of the gas mask, from which its name is de¬ 
rived. is a light-litling faceriieee so designed as to prevent air from 
ii-aching the respiratory organs from any direction except through 
the filter. 

Since the mask must necessarily cover the entire fare, in order 
conveniently to permit normal respiration, it incidentally affords pro¬ 
tection against lacrimators which, when the eyes are unprotected, 
cause intolorablv eye irritation. 

The principal materials used in gas mask filters (or canisters) arc 
charcoal and .soda lime. Charcoal adsorbs and holds a relatively large 
volume of poisonous gases. Soda lime suiiiilements the. action of char¬ 
coal by neutralizing any toxic materials which might eventually be 
released by the charcoal and which otherwise would pa.ss to the lungs 
with incoming air. Having a proper balance of charcoal and soda 
lime the gas mask may be worn with safely even after it has been 
Used in concentrations of w'ar gases. 

Besid<*s soda lime and charcoal, ma.sks are sometimes [irovided with 
mechanical filtration intended to strain out finely divided solid par¬ 
ticles (toxic smokes;, which severely irritate the nasal passages. I'he 
life of a gas mask filter depends on two factors: the length of time 
it has been exposed in gas attacks and the concentrations of gas that 
have been encountered. Military masks generally remain serviceable 
even after u.sc in .several gas operations. When the capacity of the 
filter is approaching exhaustion a slight odour ot gas can be detected. 
This indicates that replacement with a fresh filter is necessary. 

Although it is possible to design filtering devices that will neutralize 
any toxic substance, it is not feasible to combine in one mask pro¬ 
tection against all toxics. Military masks are accordinglx const meted 
wilfv a view to counteracting those particular chemicals that are 
thought most likely to be used in war. The introduction of new types 
of military gases in future w'ill undoubtedly be followed by appropri¬ 
ate modification of masks now considered standard. 

For safeguarding of personnel while sleeping, me.ssing or otherwise 
engaged where the mask cannot be w’orn, gasproof irrstallations are 
provided. These are known as gas shelters or collective protectors. A 
typical installation is equipped with a filter similar in principle to 
that used in the gas mask, although much larger. Incoming air is 
drawn through this filter and thus purified, other outside air being 
excluded, so that all air within the enclosure may safely be inhaled. 
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Protfftion by filtration applies only to those chcmicaLwarfare 
atrenls that an- dispersed as true gases and which arc therefore injuri¬ 
ous wfun breathed. Agents disiMTsed in liquid form, which attack 
the body through the skin surface, necessitate a different type of 
I>i otection. 

Again'-t liciuid chemical agents, of which mustard gas is typical, 
specia! protective clothing is utilized. 'I'o insure complete protection 
for persons *»bliged to remain in contaminated areas, fabrics used in 
till”, doltiing must be treateij with moi.sture-resisting compounds (e.g.. 
oilskins) and garments must he so designed as to positively exclude air 
at all fioint.s. The gas mask is invariahly worn with protective cloth¬ 
ing, so as to prevent inhalation of noxious fumes which are always 
present uhere licpiirl agents ;jre relea,scd. 

No effort is niade to destroy nonpersistent or highly volatile gases, 
since lhe.se are eliminated in due course by dilution and di.spersion. 
Howi'ver, ground or other surfaces saturated by persistent (liquid) 
chemicals may be treated to hasten decomposition of toxic materials. 
Chlorine i.s most effective for this jjurpo.se and is commonly applied 
in the form oi chloride of lime. 

'Ihe effective use of antigas equipment is dependent on thorough 
niilitarv training and organization. Training establishes skill in the 
use of proiettive devices; in locating and identifying gassed areas; 
and in the .selectirm of position.s that lack vulnerability to gas attack, 
(ja.s defence organization, ha.sed on the a.ssignment of suitable gas 
sjiec lalisls to varioii.s units, insures attention to all features of chem¬ 
ical .si curitv, iri( luding sucfi matlcrs as the alerting of troops to gas 
attack and the degassing of areas contaminated with persistent chem- 
i( ;d.s. 

All measures for protection against gas contribute toward the <le- 
velopment of gas discipline. When this is high, military organizations 
are able to face gas attaik.s with contidence horn of the knowledge 
that gas (.tsualties will be light and that gas will not unduly impede 
the attainment of objectives. 

First Aid Treatment. VVlu-n protective devices ure not avail¬ 
able, the prompt apjilication of certain .simple first aid measures will 
ire(|uently prevent tfie develotiment ol .serious injury from exposure 
til war gases. 

In all such cases the first requirement is immediate removal from 
the g.issed area, For lung irritant casualties, treatment is then directed 
to conserving the supply ol oxNgen, all of which is needed for natural 
re( uperation. Tlius complete relaxation and rest arc esscnli.al; warming 
ol the laidy with loost; lovcrings and drinking of hot coffee are helpful. 

'I'aui.i. I ( /i(ir<icU:ri u‘ii \ of Snnw Important ChemUal .-H'c/i/r Used in War 
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Patients are evacuated by litter and special precautions are taken to 
prevent exertion for some time, since fatalities are liable to occur 
even after a lapse of a day or more when preventive measures are 
not enforced. 

Contact with liquid vesicants necessitates different treatment which, 
how'ever, mu.st be promptly initiated in order to avoid serious burns. 
All clothing which may have become contaminated is quickly re¬ 
moved and portions of the body contacted by the liquid agent are 
repeatedly swabbed as soon as possible with a solvent such as gasoline 
or alcohol. In lieu of the latter, scrubbing with soap and water is 
helpful. Treatment administered as late as minutes after exposure 
is seldom efficacious. 

For the painful burns caused by contact of ignited fragments of 
white phosphorus with the skin, immediate relief is had by immersion 
in water. Application of an aqueous solution of copper sulfate enables 
the coaled phosphorus particles to be removed, after which medical 
treatment is undertaken. 

Lacrimation is soon counteracted by removal from the gassed area 
and exposure of the eyes to fre.sh air. From the effects of irritant 
smokes, relief is had by breathing low concentrations of chlorine and 
by flushing the nose w'ith salt w'ater or a weak solution of baking 
.soda. 

Protection of Civilian Population. —The potential threat of 
air-gas attack against congested population centres has forced wide 
.adoption of protective measures for pas.sive defence of noncombatants 
against chemical agents. These measure.s arc largely based on principles 
found effective for protection of military personnel. Gas masks dc- 
.signed for civilian use are ordinarily of lighter construction than those 
intended for use by soldiers in the field. Gas-proofed air raid .shelters 
on the other hand are in most cases larger and more elaborate than 
are required for militaiy operation.s. Civilian defence measures also 
include organization of medical aid for gas casualties, degassing squads 
and .special fire-fighting units. Civilian air-raid precautions in gas 
defence had become so highly developed and patently effective during 
the years immediately preceding as to as.sure a large degree of 

immunity from the effects of toxic ga.s in aerial bombardments of 
cities. To this fact may be ascribed, at least in a measure, failure to 
utilize chemical agents in the air attacks staged against European 
citic.s in ig^p)-40. 

Dispersion of Agents. —With gas and smoke, military targets 
are urcu.s rather than points against which fire of high cxplo.sivc.s is 
usually aimed. Over these target areas the technique of chemical 
w'arfare is directed principally to e.slabli.shing and mainlining an ap¬ 
propriate concentration. 

The technical problems in¬ 
volved in dispersing chemical 
agents in war differ radically ac¬ 
cording to whether the medium 
employed is a volatile gas (or 
smoke) or a liquid. In the first 
instance it is necessary to generate 
an artificial cloud that will cover 
the selected area either (a) 
densely enough or (b) Jong 
enough to accompli.sh the de.sired 
re.suJt—since the effectivencs.s of 
chemical warfare agents is a 
product of two factors; concen¬ 
tration and length of exposure. 
The most efficient means for gen¬ 
erating a gas or smoke cloud is by 
release from a stationary con¬ 
tainer (c.g., cylinder). This was 
the method employed for the first 
use of gas in modern warfare 
(iqi5). It presents, however, cer¬ 
tain practical disadvantages in 
military operations. A favouring 
wind is required to move the 
cloud to the target area, and 
where the distance the cloud must 
travel i.s very great the concentra¬ 
tion will become unduly lowered 
before the target is reached. In 
order to overcome these difficul¬ 
ties, methods have been developed 
for projecting containers to the 
upwind side of distant targets and 
thus generating the cloud from a 
more advantageous position. This 
can be efficiently accomplished 
with smoke, but volatile gases do 
not lend themselves readily to 
dispersion at distances greater 
than .^,000 yards. 

The principal methods by 
which volatile gases are dispersed, 
in the order of relative efficiency, 
are from (1) cylinders, (2) pro- 
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jectors, (3) shell. Efficiency of dispersion may be reckoned accordinR 
to the ratio of the weipht of the container to the weiRhl of the aRent 
it contains. This ratio is lowest for stationary cylinders, which can 
only be di.scharped within friendly lines. When the container Is placed 
within a cannon and fired to the area of intended discharpe it must 
necessarily be of heavier construction, its weipht progressively in¬ 
creasing as weapons of greater range are employed. 

The chemical projector di.scharges a container of relatively large 
volumetric capacity to ranges of approximately one mile. By employ¬ 
ing a large number of these w'capons in a .single operation it is possible 
to establish effective concentrations of nonpersistent gas at some 
distance behind enemy lines. 

The chemical mortar enables volatile gases to be released at 
distances of nearly 3,000 yd. But since the mortar projectile is much 
heavier, the proportion of gas it carries is accordingly les.scned, thus 
reducing the size of gas cloud that can be established. On the other 
hand the chemical mortar can be fired repeatedly and the gas con¬ 
centration can thus be maintained for a longer period than is possible 
wdth the projector. 

The firing of nonpersistent gas containers from artillery w'eapons 
presents technical difficulties that have never been overcome nor have 
satisfactory aerial bombs been devised for this purpose. Lif4ui(l agents 
of the mustard gas type, how'cvcr, may be employed in artillery of 
all calibres, the technique of firing being modified here to insure uni¬ 
form di.stribution of impacts over the target area. The ideal shell for 
such use is of simple construction, designed to burst on or before 
impact so as to efticicntly di.spcrse the agent. 

Aerial liquid-filled bombs may likewise be employed for dispersing 
persistent vesicants. Another effective method of aerial fli.sper.sion is 
that of sprinkling, where the agent is carried in tanks and discharged 
as a spray from low' altitudes. 

This represents possibly the most portentous form of chemical 
attack because the liquid chemical may thus be placed directly upon 
personnel. 

Areas may also be contaminated by means of sprinklers operated 
from various types of vehicles. Another method applicable to delaying 
actions is by the use of land mines; tin containers which when 
statically detonated discharge their contents of liquid agent over the 
nearby ground. 

The dispersion of smoke involves little deviation from the principles 
observed in the cloud-gas form of attack. The smoke cloud is in 
many tactical situations required for a longer period than may be 
the case with a gas cloud. Also with favourable wind conditions a 
much narrower screen of smoke will suffice to obscure vision. These 
factors make smoke well-adapted to discharge from artillery w'eapons. 
Liquid smoke agents (c.g., titanium tetrachloride) may be discharged 
from aeroplane tanks, forming a smoke curtain that is of t'special use 
in naval warfare. 

Military Application. —The extent to which chemical warfare is 
employed in military operations may be said to depend principally 
upon its likely contribution to tactical success. Smokes and incendiaries 
have proven most valuable adjuncts to military force, so that the.se 
agents are commonly included in all modern armament. Gas on the 
other hand has been used but sporadically in battle since* 1918, even 
though nonlethal types have found wide application in the control 
of domestic disturbances. 

The casualties resulting from gas attacks made in Europe between 
iQi.S and 1Q18 were impressive enough to justify regarding gas as a 
military weapon of considerable importance. How'cver, the effective¬ 
ness with which gas may be counteracted by appropriate protective 
measures, which have been improved in recent years, introduces a 
factor that must be carefully evaluated in studying the possibilities 
of offensive gas w'arfare. So lon^ as antigas protection is highly main¬ 
tained, the prospects for successful gas attack are materially Ie.sscned; 
when on the contrary gas defense is neglected, the gas weapon be¬ 
comes one of exceptional potentiality. 

The principal tactical value of the cloud-gas form of attack is in 
weakening defensive positions that successfully withstand as.sault. In 
warfare of continued movement this type of operation has limited 
value. 

The most effective of all war gases is of the mustard gas type. This 
agent has important uses in both offensive and defen.sivc action. The 
irritant smokes have definite possibilities when properly djsp<Tscd. 

None of the ga.scs so far employed in warfare sati.sfies the ideal of a 
substance, the u.sc of which will permit an army to easily subjugate 
an oppo.sing force. 

The quest for such an agent may be unending, yet meanwhile the 
possibilities of chemical warfare will continue to receive close 
study. 
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H, L. Gilchrist, A Cdmparative Study of World War Casualties 
(1931); H, Buschcr, Grun und Gelbkreui (1932); H. C. E'oulkes, 
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icals in War (1937) ; M. Sartori, The War Gases (1939); H. F. Thuil- 
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CHEMIN-DES-DAMES, BATTLE OF THE, 1918. 

This is the name commonly given to the May offensive of the 
Germans in iqiS. the third act of their plan to reach a military 
decision before the weight of American numbers could turn the 
scales against them. It is alternatively called the Battle of the 
Ai.sne, 1918, or, less frequently, the Battle of St»issons-Reitns. 
After the relative failure of the Gennan offensives of March and 
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Plan of the third phase of the final german offensive in 1 
The German attack, launched May 27 on a 30 mile front, took the Alllei, by 
surprise and drove thorn across the Aisne to the Marne. Here, Geiman eftorU 
to push westwards failed 


April it was es.sential for the Germans, if they wished to i>reserve 
the initiative, to deliver another powerful blow wiLhoul delay. 
The choice of the front of attack and the battleground fell on 
the oft-contesled chain of heights between llie Ailette and the 
Aisne, the Chemin-des-Dames. 

Dispositions for the German Attack.—The German su¬ 
preme command had decided (0 attack with the \T 1 and I 
armies again.st the sector between north of .Soissons and Reims. 
If this attack jirocecded favourably, it was to be prolonged on the 
right over the Ailette to the Oi.se and on the left as far as Reims. 
'J'lie German supreme command hoped that the push southward 
would .succeed in reaching the neighbourhood of Soissons and 
Fismes, and by this means attract strong forces from Flanders so 
that it might be possible to continue the attack there according to 
plan. Preparations began about the middle of May. The VH 
army under Bbhm was charged W'ilh the main attack across the 
Chemin-des-Dames, the I army under Below wit h the neigh¬ 
bouring attack on the left in the direction of Compiegne. Tlic 
right wing of the main attack, the LIV corps and the VTII Res. 
corps, had the task of pushing forward in a southwesterly direc¬ 
tion on both sides of Soissons. The XXV Res. corps was to 
strike on both sides of Cerny-en-Laonnais direct towards Braisne, 
and on the east to take as much country as jKissible tnw'ards the 
south; the IV Res. corps was to attack the high ground at the 
eastern end of the Chemin-des-Dames, immediately north of Cra- 
onne; in concert with this on the left the LXV corjis was to 
occupy with its left wing the river bend north of Berry-au-Bac, 
(_)f the I army only one corps was to be launched at the outset 
to throw the oppo.sing forces over the Aisne-Marne canal. The 
corps was to jirovicle itself with bridgeheads in order to take the 
heights of Cormicy if the attack of the \TI army proceeded 
favourably. 

For success there were two essentials; the first, surprise and 
the second, effective artillery' preparation. Most elaborate and 
thorough precautions were taken to .secure secrecy As regards 
artillery preparation the ascent of the steep s1o|H's on the heights 
of the (!^hemin-des-Dames was only possible, if (he Germans 
should succeed in silencing the bulk of the opfnising guns. All 
registration was to be abandoned in order to surprise the enemy 
as much as possible. The first aim was to be a thorough gassing 
of the Allieci po.silion right down into the Aisne valley. I’rcpara- 
tions were completed by the evening of May 26, igi8. At that 
moment four battle-worn British divisions were resting in this 
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RuppoM-dly quiet, sector, They had been sent to the French front, 
after .strenuous <-xerti(jns in the battles of the Lys, in return for 
I'reruh reinforcements which had Hune north to the aid of the Brit¬ 
ish in the later stages of that “backs to the wall’’ struRRle. On the 
tranquil Aisne they could recuperate, while still serving a useful 
purj)ose as ><uardians of the trench-line. It was loo quiet to be 
true. Hut the uneasiness of the local Hriti.sh ccimmanders— 
shared by certain of thedr hreiich neighbours—was slightly dis¬ 
counted by their Allied superiors. On May 25 they received from 
French headcjuarlers the nu-ssage that “in our ojeinion there are 
no indications that the enemy has made jireparations which 
would enable him to attack to-morrow.’’ 

At one A.M. on May 27, icji8, a terrific storm of fire burst on 
the Franc.c)-Hritish front between Reims and north of Soissons, 
along the famous Chemin-des-lJames; at 4 a..m. an overwhelm¬ 

ing torrent of Oerm.ins swe[)t ovct the front trenches; by mid¬ 
day it w'as pouring ovct the many unblown bridges of the Aisne, 
and by May it had reached the Marne—site and symbol of the 
great ebb of ic;/4. Hapiiily, it proved to be “thus far, and no 
farther.” Like the two great preaeding offensives of March 21 
and April eg that of May 27 achieved astonishing captures of 
ground and prisoners, but it brought the Cic'rmans little nearer 
to their strategical object. And, ev(*n more than it.s predece.s- 
sors, its very success paved the way for their downfall. To the 
reasons for this wc' shall come. Hut why, a month after the last 
onslaught, in the* north, had come to an end. why. wIicmi there had 
bec-n this long interval for preparation and for examination of the 
.situation by a now unilied command, should u surprise greater 
than any bed'ore have been possible? 

- It has long been known, of course, th.at the Frcmch command, 
that directly concernc'd with the safc'ty of this Aisne sector, did 
not believe in the likelihood of an attack. Nor did the Hritish 
higher command, which, however, was ficTsonally concerned with 
the front in the north, Hut the intelligence of another of the 
Allies, better placed to take* a wide survey, did give* the warning— 
only to be disre-garded until too late. On May 13, a fortnight 
after the lighting in Idandc'rs had died away, the Hriti.sh intelli¬ 
gence came to the conclusion that “an attack on a broad front 
between Arras and Albert is intended.” Next day this was di.s- 
cussed at a conference of the intelligence scotion of the Ameri¬ 
can Expeditionary Force, and the head of the battle order (of 
the enemy) section gave a contrary opinion holding that the next 
attack would be against the Chemin-des-Dames sector, and be¬ 
tween May 25 and 30. 

The warning in detail was conveyed to the Frenc:h general 
headquarters, but fell on dc'af ears. Why should credence be 
given to an opinion coming from such a new army, not y(*t tested 
in battle, over the verdic t of war-tried and highly-cIevelo|)ed in¬ 
telligence services? 'riie warning w*as reiterated, however, and 
the French intelligence was won over to its acceptance. Hut now, 
as at \’erclun two years before, the operations branch opposed 
until too late the view of its own intelligence. This time, how'- 
ever, it was less blameworthy, for it was tugged the other way by 
the comforting assurances of the commander of the VL French 
.Army, in charge of the Chemin-des-Dames sector. This general, 
indt'ed, had a still heavier responsibility, for he insisted on the 
adoption of the long-exploded and wasteful system of massing the 
infantry of the defence in the forward positions. Besides giving the 
enemy guns a crowded and helpless target, this method ensured 
that, once the German guns had eati'U up this luckless cannon- 
fodder, the German infantry would lincl practically no local re¬ 
serves to opjKxse their progress through the rear zones. In simitar 
mariner all the headquarters, communication centres, ammunition 
depots and railheads were pushed close up, ready to be dislocated 
promptly by the enemy bombardment. 

Petain’s instructions on a deep and elastic system of defence 
had evidently made no impression on this Army command, so that 
it was still less a matter for wonder that the protests of junior 
British commanders met with a rebuff. It was unfortunate, also if 
perhaps Ic'ss avoidable, that when the four British divi.sions form¬ 
ing the IX. Corps (Hamilton Gordon) arrived from the north at 
the end of April, their depleted ranks filled up with raw drafts 


from home, they were hurried straight into the line, as the best 
place to complete their training. The backbone of the Aisne de¬ 
fences was formed by the historic Chemin-des-Dames ridge north 
of the river. The eastern half of this “hog's back” was to be held 
by the Hritish, with the 50th Division (Jackson) on the left, next 
the 8th Divi.sion (Ilcncker), and. beyond the end of the ridge, in 
the low ground from Herry-au-Hac along the Aisne and Marne 
canal, the 21st Division (Campbell), joining up with the French 
troops covering Reim.s. The infantry of the 25th Division (Bain- 
bridge) was in reserve. 

Altogether the French \T. Army front was held by four French 
and three British divisions, with three and one respectively in 
reserve. Against these tired or raw troops, in the main attack 
from Berry-au-Hac we.stwards, fifteen German divisions, all but 
one brought up fresh, were to fall upon five, with two more for 
the subsidiary attack betw'een Berry-au-Bac and Reims, while 
seven German divisions lay close up in support. Even so, the 
German superiority was not so pronounced as in the March and 
.April offen.sives, w'hercas both the rapidity and the extent of their 
progre.ss were greater. A'et this time the tactical surprise of the 
assault was unaided by the heavy ground mists whiih had pre¬ 
viously hel[)ed so much by wrapping their initial advarue in a 
cloak of invisibility. The conclusion is, therefore, that the ad¬ 
vantage was due in part to the strategic surprise—the greater 
unexpectedness of the time and iilace—and in part to the folly 
of exposing the defenders so completely to the demoralizing and 
paralyzing effect of the German bombardment—by 3,719 guns 
on a front of under 40 miles. This last, indeed, was a form of 
surprise, for the object of all surprise is the di.slocation of the 
enemy’s morale and mind, and the effert is the same whether the 
(“nemy be caught napping by deception or allows himself to be 
trapped with his eyes open. 

We pass to the events of May 27. I'or three and a h:df hours 
the unfortunate troops had to endure a bombardment of excep¬ 
tional inten.sity. And the ordeal of those hours of helpless en¬ 
durance, amid the ever swelling litter of shattered deail and un¬ 
tended wounded, was made more trying by crouching, semi- 
suffocated in gas-masks. Then the grt'y waves advanced—relief, 
if only of action, at last. Three-quarters of an hour later they 
had reached the crest of the ridge in the centre near Aides. This 
uncovered the flank of the left British division, the 50th, forcing 
its survivors to fall back down the other .slope. Next to it, the 8lh 
Division was being forced to give way, although two of its bri¬ 
gades helcf on stubbornly for a time on the north bank of the 
Aisne. On the Hritish right, the attack on the ai.st Division de¬ 
veloped later; this division was awkwardly placed with the 
swampy Aisne and Marne canal running through the centre of its 
battle zone, but most of it was successfully extricated and with¬ 
drawn west of the canal. By midday the situation w\as that the 
Germans had reached and crossed the Aisne at most points from 
Berry-au-Bac to Vailly—helped by the fact that the order to blow 
up (he bridges had been given belatedly. Hitherto the German 
progress had been evenly distributed, but in the afternoon a heavy 
sagging occurred in the centre, at the junction of the French and 
British wings, and the Germans pushed through as far as Fismes 
on the Vesle. This w-as natural, both because the joint is always 
the weakest point, and becayse the heaviest weight—more than 
4 to 1—of the assault had fallen on the two French divisions in. 
the centre and the left of the 50th Division adjoining them. 

This sagging, together with the renewed German pressure, com¬ 
pelled a drawing back of the flanks. On the east, or Hriti-sh flank, 
this ojwration w^as distinguished by a remarkable manoeuvTe of 
the 2ist Divi.sion, w'heeling back during the night through hilly, 
w'ooded country, while pivoting on and keeping touch with the 
Algerian division, w'hich formed the right of the Army. After a 
paqse in the morning of May 2.8, the Germans forced the passage 
of the Vesle, and on the 29th they made a vast bound, reaching 
Ferc-cn-Tardenois in the centre, and capturing Soissons on the 
west, both important nodal points, which yielded them quantities 
of material. Tlie German troops had even outstripped in their 
swift onrush the objectives assigned to them, and this, despite the 
counter-attacks which Petain was now shrewdly directing against 
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their sensitive right flank. On the 30th the German flood swept 
on the Marne, but it was now flowing in a narrowing ct-nlral chan¬ 
nel, for this day little ground was yielded by the Allied right flank, 
where the lyth Division as well as French divisions had come to 
reinforce the remnant of the original four British divisions, which 
next day were relieved. 

From May 31 onwards the Germans, checked on the side of 
Reims and in front by the Marne, turned their efforts to a west¬ 
ward expansion of the great bulge-down the corridor between the 
Ourcq and the Marne towards Paris. Hitherto the French re¬ 
serves had been thrown into the battle as they arrived, in an at¬ 
tempt to stem the flood, which usually resulted in their being 
caught up and carried back by it. On June i. however, Pefain 
issued orders for the further reserves coming up to form, instead, 
a ring in rear, digging themselves in and thus having ready before 
the German flood reached them a vast semi-circular dam which 
w'outd stop and confine its now slackening flow. When it beat 
against this in the first days of June its momentum was too dimin¬ 
ished to make much impression, whereas the appearance and fierce 
counter-attack of the 2nd American Division at the vital joint of 
Cfuiteau-Thierry was not only a material cement, but an inesti¬ 
mable moral tonic to their W'eary allies. In those few' days of 
“flooding'’ the Germans had taken some 65,000 prisoners, but 
whereas this human loss was soon to be more than made up by 
American reinforcements, strategically the Germans’ success had 
merely placed tlicmsclves in a huge suck w'hich was to prove their 
undoing less than two months later (see Marne, Second Battle 
OF the). As in each of the tw'o previous offensives, the tactical 
success of the Germans on May 27 proved a strategical reverse, 
because the extent to which they surprised their enemy surprised 
and so dislocated the balance of their own command. 

As the disclosures of Gen. Kuhl have revealed, the offensive of 
May 27 was intended merely as a diversion, to attract the Allied 
reserves thither preparatory to a final and decisive blow at the 
British front covering Hazebrouck. But its astonishing opening 
success tempted the German command to carry it too far and too 
long, the attraction of success drawing thither their own reserves 
as well as the enemy’s. Nevertheless it is a just si)eculation as to 
what might have resulted if the attack had begun on April 17, as 
ordered, instead of being delayed until May 27, before the prep¬ 
arations were complete. The Germans would have worn out fewer 
of their reserves in ineffectual prolongations of the Somme and 
Lys offensives, while the Allies would have still been waiting for 
the stiffening, moral and physical, of America’s man-i)ower. Time 
and surprise arc the tw'o supreme factors in war. The Germans lost 
the first and forfeited the second by allowing their surprise to 
suri)rise themselves. (B. II. L. H.) 

CHEMIST, one who, for pleasure or profit, concerns himself 
wiih the acquisition of information relating to the composition 
and structure of substances and the changes of composition and 
structure which they undergo. The chemist traces his evolution 
from the Greek philosophers, who sjjeculated without experiment 
as to the constitution of matter, through the mediaeval alchemists, 
who experimented with little logic, in the hope of transmuting 
one element into another. During the middle ages another sect, 
the iatro-chemists, also existed, who carried out experiments 
which were to make chemistry more useful to medicine. Many 
types of chemists exist, classed usually according to the kind of 
matter or the kind of change with which they are most concerned. 
When the individual applies his information to the production, 
manufacture or commercial use of commodities, he is customarily 
considered an industrial chemist or chemical engineer. 

CHEMISTRY. The science that is concerned with the com¬ 
position of bodies and with the changes of composition they 
undergo. Analytical chemistry deals with the methods of separa¬ 
tion of purer substances from mixtures, of elements from com¬ 
pounds, and with their estimation; synthetic chemistry treats of 
the methods by which complex bodies may be built up from 
simpler substances. In each case it is the changes of composition 
that concern the chemist. The combination of atoms, and the 
arrangement of atoms in a molecule, used to be regarded as the 
special province of the chemist; while the physicist dealt with 


355 

changes of state and with the motions of the molecules: but 
today this distinction cannot be maintained. 

With the rapid growth of modern chemistry it has betome the 
practice to divide the theoretical study of the science inio three 
main branches, and this conventional divi.sion is :idupled in the 
present, article, which, in addition, contains sections dealing with 
the history of chemistry and the practice of chemical analysis:— 
History of Chemistry; Inorg;mic Chemistry; Organic Chemistry 
(Aliphatic Division, Heterocyclic Division, Homocyclic Division); 
Physical Chembstry; Analytical Chemistry (Inorganic .Analysis, 
Ultimate Organic Analy.sis, Gas Analysis). 

HISTORY OF CHEMISTRY 

Chemistry as a science had its origin in Egypt (sec .Alchf.my) 
—the product on the one hand of much practical experience of 
workers in metals, glass and pottery, of users of dyeing and tan¬ 
ning materials; and on the other of Clrcek and Eastern specula¬ 
tion on the nature of the material world. The gretil school founded 
at Alexandria was the natural meeting i)lace of the two streams, 
and from their union came, in time the alchemy of the Arab con¬ 
querors, the iatrochemistry (q.v.) of the medical chemists and 
finally our modern science. In tdl the older cosmogonie.s we 
find the idea that there was some j^rimordial element or i)rinciple 
from which the visible universe, was derived. Perhaps the oldest 
st>eculations assigned to water this elementary character; its 
teeming life, its vivifying power, its solid deiK)sils all marked it 
as the origin of things. The doctrine that wafer W'as the prime 
element—associated with the name of Thales—c'xerted an im¬ 
mense influence on scientific thought throughout the centuries, 
Van Helmont in the early 17th century thought he had proved it 
cxix'rimcntally; it remained for Lavoisier in the late eighteenth to 
disprove it by more decisive experiment. But water was not the 
only “element” that was regardt'd as primordial by Greek philo¬ 
sophers. That air could be condensed into clouds tind clouds into 
rain was taught by Anaximenes; water could be evaporated into 
air, leaving .solid earth behind. Everything therefore sprang from 
air. That fire was the first principle of things would appeal to 
those who came in contact with the fire-worship of the Chaldeans, 
or with the religion of the Persians and Parsecs, whom Zoroaster 
taught to look on fire as the symbol of gootlness in creation. 
Heracleitus among the Greeks espou.scd the cause of fire, Phere- 
rifles that of earth; it was indeed ea.sy to show that from com¬ 
bustible solids fire, air and water could be derived. That all four 
were primal (dements, and that the varieties of matter were made 
from intermixture of these, was the conception of Empedocles, 
who regarded each element as distinct and unchangeable. But 
the doctrine of tho Four Element.s which gave .so powerful an 
impulse and direction to chcmi.stry was that taught by Aristotle. 
The importance of his doctrine lay not so much in the nature he 
assigned to matter, or to the modes in which qualities might be 
afli.xed to it, but in the broad principle that ono kind of matter 
could be changed into another kind—in a word, that tran.smuta- 
tion was possible. Underlying all tangible bodies was an inde¬ 
terminate viatte.r-stuff (v\r}) on which properties might be im¬ 
pressed giving matter its particular fort 7 \ (ci6os). 

If such fundamental qualities as hotness and dryness (or their 
oppo.site qualities, coldness and wetness) are impressed on the 
matter-stuff, we may conceive two qualities combining to give a 
primal form of matter. For instance, the combination of dryness 
with heat gives fire, with cold gives earth: the combination of 
wetness with heat gives air, with cold gives water. Moreover 
these qualities are not unalterable. If the coldness of water is 
overcome by heat, the water changes to steam or air; if its wet¬ 
ness is overcome by dryness it leaves earth. 

Aristotle’s conception differed therefore not only from the 
unchangeable elements of Empedocles, but from the mechanical 
hypothesis of Democritus, who imagined the wcjrld built up by 
the fortuitous meeting of rapidly moving atoms—themselves of 
unalterable nature. 

In Egypt the Aristotelian doctrine of the four elements readily 
took root. Working in metals had been practised for centuries 
not only along the Valley of the Nile, but in the Valleys of the 
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Euphrates and the Indus, between which there had long existed 
intercourse. 

How far the teaching of the Alexandrine school directly affected 
chemical practice among the Egyptians is doubtful. It is clear 
from the chemical writings that have been preserved—especially 
from the famous papyrus at Leyden—that the priests were well 
artjuainted with methods for imitating gold and silver, and for 
covering metal ve.ssels superficially with gold alloys so that the 
base metal could be removed and leave a pure gold surface which 
would “pass the lest.” 

ALCHEMISTS AND lATROCHEMISTS 

When the Arabs conciuered Egypt in the 7th century and over¬ 
ran Syria and r*er.sia, they brought a new spirit of enquiry to 
bear on the old civilization.s they subdued. The great name that 
stands out in the alchemic period is that of Jabir—probably the 
same Geber of the Latin books Summa Perjcctionis and Liber 
Fornanirn of which the existing mss. date from the T3th century. 
Jabir ibn Mayyan accepted the Aristotelian doctrine of the 
four elements, but to these he added the special chemical elements 
men ury and suljihur, by wliich he meant not so much the two 
elements as met with in nature, but rather the principles giving 
metals their unalterable property, and the (‘arthly impurity that 
it was possible to cleanse them from. Gold, unaltered by fire, 
contained a very pure mercury; lead and copjx'r contained much 
sulphur. That gold could be extracted from copjxr pyrites, and 
(hat silver remained when galena was long roasted, were regarded 
as evidc'nce that the lu.strous crystals of pyrites and galena, looked 
on as metals, had been transmuted by purification from the sul¬ 
phur or dross into the nolih'r metals. 

The two alchemic eU-mcnt.s were thus introduced; the third 
element “salt”—representing the residue that remained fixed after 
calcination—was added by the iairocheruists. These three ele¬ 
ments constituted the (ria prima of I’aracelsus and his disciples 
of the i6th century. Jabir himself seem,s to have believed in the 
philosopher’s stone, and the term Kimya may have signified the 
secret powder which had to be projected on the molten metal to 
cause transmutation, 

A century after Jabir came Rhazes, physician and chemist; 
and he was followed by Ibn Sina, better known as Avicenna, who 
knew that metals could be changed in colour, but not really 
altered in substance. 

In llie irlh century Mansur distinguished between natron 
(sodium carbonate) and qali (potassium carbonate). He describes 
the preparation of a plaster of I’aris, for use in surgery, by heat¬ 
ing gypsum and mixing it with white of egg. 

When the Arabs ]H'netrated into Spain (hey brought with them 
their chemical knowledge and their love of learning. Through the 
Arab univer.sifie.s founded in Spain, the knowledge not only of 
alchemy, but also of much of (ireek thought first illuminated the 
backward Slates of Eurojie. We cannot he sure of the origin of 
many of the Latin texts of the 1 :?th and following centuries. It 
is said that the Imok translated from the Arabic by Robert of 
Chester in 1144 contains passages which occur in (he earlier 
alchemist mss. It is even probable that the names W’hich figure 
largely among the early chemists in Euroiie—Albertus Magnus, 
Roger bacon, Raymond Lully, Vincent de Beauvais—are those 
of writers who made known not so much their own chemical ex- 
l>erience as that of the Arabian alchemists. Albertus takes the 
same view as Avicenna concerning “chemical gold”—it is a super- 
fnial imitation, not real gold. 

Raracelsus, the son of a physician, studied at Basle and at 
Wiir/hurg, and after wandering through Euro{)e returned to Basle 
in 15:11 and was appointed professor of medicine. His first public 
act was to burn the works of Galen and of Avicenna, the great 
handbooks of medicine, and to proclaim that chemistry’ was not 
conrrrned with the transmutation of metals but was the hand¬ 
maid of mediiine. His reckless use of inorganic salts—^many of 
them poisonous—led to his expulsion from Basle. 

Contemporary with the restless and dogmatic Paracelsus, Agric¬ 
ola devoted many years to the study of ores and the preparation 
of pure metals and salts from them. His De Re MetaUica 


records many first-hand experiments—on the amalgamation pro¬ 
cess of extracting gold, on the properties of bismuth, on flame- 
tests for various metals. A little later Libavius, a German phy¬ 
sician, published his Alchymia, which may be regarded as the 
first European textbook of chemistry. Coming later still, Glauber 
made his reputation as a great practical chemist: he gave a clear 
description of the mineral acids and of aqua regia (g.v.), and he 
left his name attached to sodium sulphate. 

Last of the iatrochemists came van Helmont, regarded by 
many as the link between the alchemists and the modern chemists. 
He rejected the tria prima of Paracelsus and the four elements of 
Aristotle, going back to the older doctrine of Thales that water 
was the origin of all things. His well-known experiment of grow¬ 
ing a willow-shoot in dried earth, and watering it regularly until 
it had gained many pounds in weight without receiving any ap¬ 
preciable nutriment except from the water, is recalled now with 
a feeling that Nature had a sense of irony in deceiving the man 
who di.scovered carbonic acid gas. 

He showed that an air was given off when an acid acted on 
limestone or potashes, and that this air extinguished a flame. The 
same air he found was produced in fermentation and occurred 
naturally in the Grotto del Cane. In his endeavours to prepare 
the air in closed vessels he discovered the enormous force de- 
velofxd by it; Ideo, nomims egestate, he writes, lialitiim ilium 
Gas vocavi, non longe a Chao veterum secretum {Opera Omnia, 
Frankfurt, 16S2. p. 6 q). The term gas sylvestre, applied to carbon 
dioxide, meant the wild chaotic air that could not be coerced 
into ves.sels. Van Helmont found he could make an inflammable 
oir, gas pingue, by healing animal matter, but he did not further 
distinguish between his gases. 

BIRTH OF MODERN CHEMISTRY 

Boyle.—A new' era began with Robert Boyle. In early life, a 
member of the “Invisible College” (the germ from which the 
Royal Society sprang), he was drawn in 1654 to Oxford where 
several of the members were in residence. Here he spent his most 
active years in experimental research. He established by careful 
exixriments the law known by his name—that the volume of a 
given mass of air varies inversely as the pressure upon it. He 
determined the density of air and pointed out that bodies 
altered in weight according to the varying buoyancy of the atmos¬ 
phere; and he compared the lowe^r strata of the air to a number 
of sponges or small springs compressed by the weight of the 
layers above them. It is notable that not only the facts published 
by Boyle on the “Spring of the Air,” but the very images he used 
were repeated by Mariotte 14 years later. 

In 1661 Boyle published the Sceptical Chymist, in which he 
gravely questions the tria prima: “There are some bodies from 
which it has not yet been made to appear that any degree of fire 
can separate either salt, or sulphur or mercury, much less all 
three. Gold may be heated for months in a furnace without 
losing weight or altering, and yet one of its supposed constituents 
is volatile and another combustible. Neither can solvents separate 
any of the three principles from gold; the metal may be added to, 
and so brought into solution . . . but the gold particles are 
present all the time: and the metal may be reduced to the same 
weight, of yellow, ponderous malleable substance it w'as before.” 

Boyle gives many instances in which metals, such as lead or 
cop{>er, may be dissolved in acids and their properties entirely 
disguised in the compound. The corpuscles of which the metal 
is composed, meeting with corpuscles of another kind, may be 
more dispo.sed to unite with them than with the particles forming 
their original metallic cluster. From the coalition of two different 
corpuscles a new body may be formed “as really one as either of 
the corpuscles before they were confounded.” We can trace here 
the modern idea of chemical affinity uniting atoms into compounds. 
Boyle devised a method for extracting the element phosphorus, 
which was long known as Boyle’s phosphorus; he made many 
experiments on air and other gases. He prepared hydrogen by the 
action of acids on steel filings and on iron nails, and showed that 
it would bum with a strong flame though with little light. He 
collected the gas in an inverted glass flask over dilute acid, and 
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showed that the imprisoned gas was permanent and “dilated itself” 
like air when the vessel was warmed. 

In his “New Experiments touching the Relation betwixt Flame 
and iMr” he showed that the flames of hydrogen, of sulphur, and 
of a candle were extinguished in the receiver of his air-pump 
when the air was rarified. But, finding that gunpowder and 
fulminating gold would burn in his vacuum, he was forced to 
conclude that flame may exist without air: it was left to his 
assistant Hooke to make the next advance. 

By observing that wood-charcoal was immediately dissipated 
into white ashes if the retort was oix'ncd in the air while still 
red-hot, Hooke grasped the fact that the air “preyed upon” or 
“dissolved” the charcoal; and he compared the active constituent 
of the air with that which is fixed in salti^elre. The oil rising as 
vapour from a lighted wick is not burnt inside the flame (which 
is dark) but only as it reaches the surrounding atmosphere where 
it meets the “nitre-air.” 

Mayow made careful experiments on the burning of combustible 
bodies in air confined over water. He showed that part of the 
air disappeared both in combustion and respiration, and that the 
residue left would not support flame or life. This residue differed 
then from ordinary air. He did not isolate his nitre-air, nor show 
what became of it, 

THEORY OF PHLOGISTON 

The theory of pltlof^iston first proposed by Berber and greatly 
advanced by Stahl went back to the old idea of Jabir that com¬ 
bustible bodies lost something when they burnt. Becher’s terra 
pinguis became Stahl's phlogiston, which was not fire itself but 
the material of fire. Metals were composed of a calx, different 
for each metal, combined with phlogiston, which was the same in 
all metals and common to all combustibles. When a metal, such 
as lead or tin, was calcined in the air, phlogiston was evolved 
and a calx was left behind. When a candle or charcoal was burnt 
in the air it gave off phlogi.ston (manife.st as heat and light) and 
very little residue wa.s left: wax and charcoal mainly consisted 
of the material of fire. When a calx W'as heated with charcoal 
out of contact with air the phlogiston of the charcoal recombined 
with the calx and the metal was re-gencrated. In this way a gen¬ 
eralization was made which accounted for the two opposite 
processes of oxidation and reduction, and moreover was able to 
predict certain chemical consecjuences which were verified later 
by cxf)eriment. The heat given off by animal bodies and it.s 
re.storation by food W'crc also exfdained by idilogiston. The fact 
that combu.stion and life ceased in a confined volume of air was 
due to the swift whirling motion of the phlogiston that filled the 
air, which when saturated could take no more. In considering 
the wide acceptance of Stahl’s theory il must be borne in mind 
that it gave expression to the very striking facts that in com¬ 
bustion something was emitted by the burning body, viz., heat, 
and in the reduction of a calx by charcoal something—potential 
energy, or the power of giving out heal again—was restored to it. 

ANTIPHLOGISTIC EXPERIMENTS 

Black and Cavendish.—The first blow to the phlogistic 
theory was dealt by Black, himself an adherent. It had long been 
known that limestone was turned into quicklime by heating, 
and that quicklime brought into contact with the mild alkalis 
rendered them caustic, returning itself to chalk. This was ex¬ 
plained by supposing that the fire gave a “burning principle” to 
the limestone, which handed it on in turn to the mild alkali. Black, 
u.sing the balance, found that both chalk and magnesia alba lost 
weight when they were heated, the loss being due to the escape 
of a gas previously fixed in them. The caustic lime and magnesia, 
freed from the gas, no longer effervesced with acids: moreover, 
the chalk and magnesia alba lost the same weight of gas whether 
they were strongly heated or were dissolved in an acid. The 
effervescence was obviously due to the escape of the air. Then 
an aqueous solution of the caustic lime or magnesia when exposed 
to the atmosjAere gradually formed a white precipitate and lost its 
causticity as the “Fixed Air” from the atmosphere dissolved in 
the surface layer of the liquid. Caustic lime and magnesia act 


on the mild alkalis by combining with their fixed air. and not 
by any exchange of phlogiston. Black had proved by (juant it alive 
experiments the difference between the mild and caustic alkalis, 
and had shown that fixed air (CO,) was a normal constituent of 
our atmosphere (1756). 

Twenty years later Cavendish pul>lishe(l his researclies on “Fac¬ 
titious Air,” in which he described the i)reparation and properties 
of carbon dioxide and hydrogen. His work on hydrogen is of the 
first importance. “Inllamm.'ible Air,” he found, could he pro¬ 
duced readily by the solution of zinc, iron and tin in dilute sul¬ 
phuric or in hydrochloric acid. He collected and measured the 
gas over water, and found that a given weight of one of the 
metals gave the same measure of gas whichever aiitl was used as 
the solvent and however diluted the acid. He concluded thtTcforc 
that the gas came from the metal and was either phhjgiston or a 
compound of phlogiston with water. 

Informed of rrieslley's observations th.it in the explosion of 
inflammable air with common air a dew was deposited on the 
vessel and a loss of weight ensuial, Cavendish carefully re|x‘ated 
the experiments and show'cd there was no loss of weight, while 
“almost all the inflammable air, and about one-fifth ]>art of the 
common air, lose th(‘ir elasticity and are condensed into a dew 
which lines the glass.” He then burnt a quantity of lysalrogcn in 
air and, collecting the dew, found it had the properties of water; 
the two airs, he said, “are turned into pure w-aler.” Then Caven¬ 
dish fired a mixture of hydrogen and oxygen, and was puzzled for 
some lime by finding the condensed water to he acid. He proved 
this acid vvas due to the presence of adventitious nitrogen (from 
the air) which was acted on in the explosion if the oxygen was in 
excess. Afl(‘rwar(ls he passed electric .sparks through a mixture 
of air and oxygen in a bent tube over mercury in [)resenc(‘ of 
potash. In this remarkable experiment he not only jn-oved the 
composition of nitre, but proved that the ni(rt)gen of the air 
could be completely removed with (he exception of a small inert 
bubble of gas about one part of the whole. He lictd isolated 
argon from the air—by the .same mtlhod used by Rayleigh 

and Ram.say more than too years later. In s[)ite of the accuracy 
and the definite plan of his work, Cavendish w'as not convinced 
that water was a compound substance; James Watt saw (he true 
significance of his work, and so did Lavoisier when he. rei.>eated it. 

Scheele and Priestley.—In contrast to the deliberative work 
of Black and Cavendish, the rai)id .series of exj)erinients carried 
out by Sch(“ele in Sweden and by Priestley in England were re¬ 
markable for the l)rilliant oh.servational powers brought into play 
and for the many discoveries that flow'ed from them. 

Scheelo found that various substances—espi'cially bodies like 
sulphur and phosi)h()rus—diminished the volume of air in which 
they were burnt; and the residual gas he found, against his ex¬ 
pectation, to be lighter than ordinary air, and this lighter portion 
was no longer able to support combust ion. T'he portion of the 
air concerned in the. burning—his “fire-air” had disappeared, He 
burnt a jet of hydrogen in a measured volume of air over water, 
noticed bow the flame died out, and then how the water rose 
in the vessel. Finding no evidence of any change in the water, 
he concluded that the missing air being neither conrlensed in the 
residual “foul air,” nor dissolved in the water, must have escaped 
through the glass. The phlogiston (hydrogen) must have com¬ 
bined with the fire-air to form “caloric,” and this had pa.s.sed 
through the glass walls. He set himself to rever.se the process. 
If caloric could be passed into a substance avid for phlogiston, 
the caloric might be broken u]), the phlogi.ston retained and the 
fire-air liberated. Several bodies, he thought, would strongly 
attract phlogiston—such as nitric acid, pyrolusite (which he had 
himself investigated) and the red calx of mercury. When heat was 
applied to nitric acid, red fumes were evolved, and when these 
were absorbed by lime, a colourless gas remained, which sup¬ 
ported combustion brilliantly. He had lil)eraled the sought-for 
“fire-air.” Similarly the calx of mercury, when heated in a vessel 
over a charcoal furnace, combined with the phlogiston of the 
caloric to form metallic quicksilver and the pure fire-air wa.s set 
free. He added hi* fire-air to the residual “foul-air” in due pro¬ 
portion and found the mixture behaved as common air. 
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Scbeelc interpreted all his results in terms of the phlogistic obtain the oxygen necessary to form the calx. It was a difficulty 
theory. Thus when he hrst isolated chlorine by heating pyro- only to be solved by Cavendish’s proof that water was formed 
lusite with hydrochloric acid, he imagined (he pyrolusite had when inflammable air w'as bunit. Informed of Cavendish’s work, 
ab.sorbed phlogiston from the acid, and he named the new’ gas Lavoisier and Lajdace rei^xjated the experiment and by their cor- 
“dcjjhlogisLicated nriarine acid.” owe to Scheelc hydrofluoric, . rect interpretation supplied the missing data. In the solution of 
hydrocyanic, arsenic, tungstic and inolyhdic acids, and a long list a metal by an acid, the oxygen of the water combines with the 
of organic substance.s including glycerine and milk-sugar, with metal, liberating the inflammable air—now named hydrogen— 
oxalic, tartaric, citric, malic and other a( ids. w'hilst the two oxides (the calx and (he acid) combine to form the 

vSche(de’s discovery of tire-air, probably made in J77.3, wvis not .salt. This was (he death-blow to the rhlogi.slic Theory, 
puhli.shed until 1777. Meanwhile, on Aug. 1, J774, Triestley had bounded on Lavoisier’s oxygen theory, a new nomenclature 
concentrated the sun’s rays through his new burning-glass on was evolved, and this has largely survived to our day. It was 
the red calx of mere ury contained in a glass vessel over mercury, perhaps natural (hat the new school should consider oxygen to 
and found an air was expi'lled from it vitv readify. This air he be an essential Constituent of all acids, and that the acid from 
found was not soluble in water, "but,” he writes, ‘‘what sur- sea-.salt, muriatic acid, should be regarded as formed by the 
pri.sed me more than I can w-ell cxfiress was that a candle burned union of an oxide of an unknown non-metallic clement Murion 
in thi.s air with a remarkably \’igorous tlame.” Now Prie.s(]ey with wafer, and that chlorine—Schcele’s "Dephlogisticated Marine 
hail previously shown (hat (he respiration of animals acted like Acid ”—should be an o.xygenatecl comjiound of this, or “Oxy- 
burning fiodies on common air, diminishing its volutne and render- muriatic Acid.” 

ing it noxious. This new air, he fimnd, differed from common air CHEMICAL COMBINATION 

not only in supporting combustion more vividly but in prolonging Berthollet, the most distinguished of Lavoisier’s colleagues, 
th(‘ life ()l animals breathing it. llis exjdanation was that while was one of (he group who drew up the new system of chemical 
common air is always jjarlially .saturated with phlogiston and nomenclalure. He con.sidcred he had a decisive jiroof (hat c'hlorine 
cannot make room for much more, the nc>w air is uncontaminaled , coinained o.xygen when he had shown that a solution of the gas 
and phlogiston can rapidly escape into it—as into a vacuum. He | in water gave off oxygen when exposed to sunlight, and—gradually 
named the nevy gas therefore ‘‘dephlogisticated air.” and the' losing its colour—was reduced to muriatic acid. It remained for 
icsidual inert nitrogem he named phlogislieali*d air.’ Davy to jirove (hat Scheelc s gas contained no oxygen, and that 

Priestley was (he hrst to prepare and de.seribe the gases nitric chlorine—(he non-committal name suggested by him—was one of 
oxide and nilrou.s oxide, whic h he collected over water, and the a family of cDmcnts ha\ing acid-forming hydrides, 
gaseems hydrogen chloride, ammonia, sulphur dioxide and silicon Herlhollet’s chief claim to fame rests on his statement of the 
fluoride,^ which he collcHlcal over mercury. Law of Mas.s Action (.see rnfc;Mic-.M. Action ), that the amount of 

Lavoisier.—The outstanding feature of Lavoisier’s work is the a compound formed by an element A wdth B or with C depends, 
clearness with which he iiiteriireted ejuantitative results, a clear- not only on the relative affinity of A for B and for C, respectively! 
ness founded on his conviction (partly gained from Black) (hat 1)U( al.^o on the c|uati(ities of B and C which arc present and in a 
no ponderable matter disappears in any chemical change. He slate to interact with A. Thi.s law- has been of great importance 
heated water in a sealed glas.s vessel for many days, and feund the in theoretical chemistry as well as in manufacturing operations, 
weight of the whole unaltered. On pouring out (he water he found But Berthollet carried his doctrine further: he considered that 
the glass had lost in weight, hut on evaporating (he water he re- (he constancy of comjiosition shown by most known compounds 
covered the lost w-eight in the alkalini* silicates which had been depended on certain conditions prevailing at their preparation, 
dis.solved from the glass. When two elements were combining, a particular composition 

In 177: Lavoisier began his re.searches on combustion. W'hen might corre.spond with in.solubility or volatility, and so this corn- 
sulphur and pho.sjihoiLis were burnt in air a portion of (h«‘ air was pound might be separated out. Under other conditions the two 
fixed. I he same thing was ohsimced when lead and (in were elements might unite to form compounds in proportions varying 
calcined in air si'aled in glass Nc.s.seis: there was no change in hetwcHMi certain limits clcjxmding on the actixa; masses of the 
weight until the vessels were oixMual and the air rushed in. In elements. Berthollet instanced the oxides of lead and of other 
1775, alter hearing from I’riestley of his ‘‘dephlogisticated air,” metals as showing such varying composition, 'bhii; conception 
and alter repe.itiri); the exj)erinienl with the red calx of mercury, was opposial by I’roust, and a long controvt;r,sy ensued in which 
L.ivoisiei giasped the true I'xiilanation nf combustion. I he ‘‘pure’ it was proved that the ‘‘varying’’ oxides were mixtures of two or 
or "vital” air was combined with the metal in the calx, and this more clefinite oxides, while it was still maintained that licjuids 
pure air formed that portion of common air which produced such as alcohol and sulphuric acid comhini'd with water in all 
calcination by combining with (he metal. 'I'heii followed (he jiroiiortions. 

(|uanti(ative demonstration that mercury heated in common air DALTON’S ATOMIC THEORY 

slowly combined with the “vital” part and formed the red Not only were Black and Cavendish clearly convinced that 

powder vu'ri urius cali inatus: from this powaler, more .strongly chemical lonibination took place in definite proportions by weight, 

heated, the vital air was recovered, and this mixed with the inert but all Lavoisier’s work shows his belief in this law. On the 
azote (left in the first experiment) exactly reformed the other hand, Bergmaivand his followers had worked on the quan- 
original (ommon air. titles of acid and base required to form neutral salts, and Richter 

Finding (hat non-metallic elements such as sulphur and phos- and Fischer had shown that there was a “reciprocal” law govern- 
[ihorus g,i\c acid.-' when combined with his \ital air, and ha\’ing ing (he xveighf.s of acids and bases which would just saturate 
sffiown that carbon yielded Black's Fixed Air (Bergman’s Aereal each other. The several weights of different bases required to 
And), Lavoisier adopted the name oxygen (acid-maker) for the neutralize a given add were also the weights required to neutralize 
sub.Mance which, comluned with caloric, formed “oxygen gas.” a constant but different weight of another acid. This law of 
VV hile the non-metallic elements gave acids by their combination neutrality, embodied later in the “Law of Reciprocal Proportions,” 
with ox>gcn. the metals gave calces the oxides of (he metals; received little recognition at the time: it was revived (0 give sup- 

ami the union of the two kinds of oxides gave the various metallic port to and be explained by the Atomic Theory, 

salt.s. But. the phlogistoni.sis could still object, this did not ex- Dalton fir.st briefly announced his theory in a memoir on the 
plain th(' lormation of inflammable air when metals were dissolved solubility of gases in 1803. He was led back to the old hypothesis 
m acids. Just the same salt was formed by the union of a calx of atoms through his study of the physical behaviour of gases, 
with an acid as liy the solution of the metal in the acid; but in for he states that the solubility 0} a gas depends upon the weight 
the latter case the metal gave up its phlogiston as inflammable and number of the ultimate particles of the gas. Already in 1801 
air. Moreover, unless the cal.x were originally present in the he had shown experimentally that different gases under the same 
metal, there was no obvious source from which the metal could pressure expanded equally by heat, and bad concluded that “all 
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elastic fluids” did the same; this fact he attributed to the ex¬ 
pansion of a gas being entirely due to repulsion between the 
separated particles caused by heat alone, independently of any 
chemical attraction between them such as is shown in liquids 
and solids. His laboratory note-books show that Dalton had the 
idea of atoms in his mind some time before 1803. -and the first 
table as published ^in 1805 ) differs from the earliest tables found 
in his notes, but the essential facts are the same—if the weight 
of an atom of hydrogen is 1 a definite relative weight may be 
assigned to each atom of another element and to each compound 
atom formed by the union of these elementary atoms. 


Dalton's table of the relative v:-ri^hts of the ultimate particles of 




Lscou.s and other bodies 



liydropcn . 

I 

Nitrous 

9-3 

Carbonic acid . 

15 3 

Azote . 

42 

Ether . 

y6 

Alcohol 

15 » 

('arbon 

43 

Gaseous oxide of 

Sulphureous 


Ammonia 

. 5-2 

c a rhon 

<) 8 

acid 

iqg 

Oxygen 

S -5 

Nifrou.s oxide 

PP7 

Sulphuric acid 

254 

VVati.'r 

h-5 

Sulphur 

14-4 

tairburctted 


Phosphorus 


Nitric ac'id 

15-^ 

hydrogen 

6-3 

Phosphu ret feci 


Sulphuretted 


Oleiianl gas 

5-3 

hydroj;cn 

8-2 

hydrogen 

15-4 




The Law of Multiple IToporlion is clearly embodied in this table 
(in ,^pile of mistakes in the weights given for nitrous “gas” and 
“o.xide"). The (wo tomiiounds of carbon w-ith oxygen, the two 
compounds of sulphur with oxygen, and the two compounds of 
carbon with hydrogen are re[)re.senled by the sum of their atomic 
weights—('{) and t'O , SO and SO;., CIL. and CH. 

'I'aking, as Dalton did, a fixed weight of one dement in tw'O or 
more comiiounds formed by it with another, then the weights of 
(he second element which i ombine with the fixed weight of the 
first are simple multiple.s of caih other. Dalton seems to have 
sought for instances of this chemical law to support the theory 
he had conct.ived on other grounds. Dalton published the full 
theory in his Nciv System of Clirmistry (1808), representing his 
ati'ins by circles —G for hydrogen, T’ for nitrogen, • for carbon. 
O for oxygen, etc,, and placing these symbols to touch one an¬ 
other in compounds; e.g., OO for water, G# olefiant gas, 0#0 
marsh ga.s. 

Dalton laid down certain rules for determining atomic weights, 
remarking that one must always presume where only one com- 
jiound is known that it is a binary one, and that such comi)Ound 
should always be specifically heavier than the mixture of its two 
ingredients. 

Dalton's tlieory was soon adofilcd, and elaborate rc..searches 
were made—especially by Berzelius—to determine by analysis 
the correct atomic weights. One of the first changes in Dalton’s 
weights W'as due to Davy's decomposition of soda and pota.sh by 
(he electric current, and the recognition that the alkaline earths 
were also oxides of metals. 

In 1808 Cay Lussac announced his law that gases when they 
combine do so in very simple proportions by volume^ and the 
product formed, when gaseous, also occujjies a volume simply 
related to those of its ingredients. Hydrogen unites with chlorine 
in equal volumes, and the acid gas formed occuiiies the same 
volume as the two; similarly two volumes of hydrogen unite wii.h 
one volume of oxygen to form two volumes of steam measured 
under the same conditions. In such facts Gay Lussac saw a 
strong confirmation of Dalton’s theory: assuming that the atoms 
of his gases occupied the same space, the volumes in which the 
gases combined ought to be simply related. But the idea that 
different atoms occupied the same space was repugnant to Dalton, 
who pointed out that steam was lighter than oxygen, and there¬ 
fore in forming steam, according to Gay Lussac’s idea, the oxygen 
atom must have divided itself. 

The difficulty was overcome by Avogndro^s Hypothesis (iSii) 
that the chemical particles occupying the same gaseous volume 
were not single atoms but molecules consisting of 2 atoms, and in 
the formation of steam the oxygen molecule had divided itself 
between two hydrogen molecules. That equal volumes oj all 
gases, simple or compound, contain the same number oj molecules** 
was in agreement both with physical and chemical data. This 
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generalization, however, was long opposed by Berzelius, who could 
not reconcile the diatomic molecule of a simple element with his 
electro-chemical theory: moreover, the vapour densities of ele¬ 
ments such as sulphur and phosphorus appeared anomalous. 

With regard to the atomic weights of the metals the law of 
Dulong and Petit (1819) that "the. specific heals are inversely 
proportiotial to the atomic weights,” and the law of Mitscherlich 
(1820) that "salts having the same crystalline forms have similar 
chemical constitutions*' were of great assistaji.e: hut in si)ite of 
much detailed progress great confusion cxi.sied in the use of dif¬ 
ferent “equivalents” and atomic weights. Order was only restored 
by the reform advocated by Cannizzaro (1S5S). who insisted 
that the atomic W’cight deduced from the weight of the ga.seous 
molecule agreed with that calculated from the specific heat, and 
should be adopted. 

Meanwhile, the elements had been grouped into families some 
of which show'ed marked resemblances between their members. 
Moreover, it was observed that the mcmbi-rs of a family showed 
a regular gradation in their chemical and jiliysiial properties 
and in their atomic weights. Dumas drew attention to several 
such “triad” groups and showed that the central element was 
nearly the mean, in weight and properties, between the first anil 
third; for instance sodium was half-way between lithium and 
potassium; bromine half-w'ay between chlorine and iodine; 
selenium half-way between sulphur and tellurium; stronlium half¬ 
way between calcium and barium. Elements seemed to he cast 
in certain moulds. Similarly, the formulae of compounds were 
built up on certain simy^Ie types. The use of the waler-tyjie by 
William.son and of the ammonia-type and methane-tyjK* by Hof¬ 
mann did much to explain similarities in chemical reactions, and 
led to the recognition of the different valencies of the elements. 
That atoms bad valencies or bonds by which they attached them- 
.selves to each other, and that one atom differed from another in 
this power, gave a reason for the several type.s—if it was assumed 
that elements like hydrogen had one valency, others like ox>'gcn 
had two, and so on. Frankland, who introduced this conception, 
accounted for elements having varying valencies by supposing 
that (wo of the bonds might be mutually satisfied, so that a pentad 
atom like =Nr- (with five bonds) might also act like a triad 
by (he self-junction of two bonds, 

CLASSIFICATION OF THE ELEMENTS 

As early as 1815 Trout put forward the view that all the 
elements were compounded of hydrogen, and all the atomic 
weights were simple multiples of that unit. That so many of 
the atomic weights approached whole numbers very closely seemed 
to exclude that this was a mere chance coincidence; but on the 
other hand there w'ere W'ell-cstablished cases, such as chlorine, 
where the weight could not be reconciled with Proul’s hypothesis. 
It W'as only after Cannizzaro’s reform that a ‘‘natural” arrange¬ 
ment of the elements became possible. A scheme due to de Chan- 
courtois in 1862 was followed by the law of Octaves j)ublished by 
Newlands in 1864. The latter placed all the known elements in 
eight vertical columns of seven each in the order of their weights, 
the second column starting with fluorine, the thiid with chlorine, 
and so on. Neither of these arrangL*ments was accepted by 
chemists, although they both embodied the idea that carried 
conviction when put forward, quite independently, by Mendeleyev 
in 1869. 

In the Periodic Cla.s.sification Mendeleyev showed how regu¬ 
larly the elements changed in character as they changed in 
weight until the end of each “period” was reached, when liy a 
sudden leap the character of the first was reproduced. In some 
doubtful cases he assigned atomic weights so that the elements 
should fit their places. Moreover he left many blank places to 
be filled, and was able to predict in some ca.ses the atomic weight 
and the chief properties of the undiscovered element. His pre¬ 
dictions were most startlingly fulfilled in the discovery of gallium, 
scandium and germanium. 

The discovery of the inert gas, argon, by Rayleigh and Ram¬ 
say in 1894, and their proof that its molecule contained a single 
atom only, appeared at first at variance with (he Periodic System. 
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But when Helium was discovered Ramsay was able to place these 
two gases as transitional elements and to predict another member 
of this family with an atomic weight between those of fluorine 
and sodium. By an exhaustive series of fractional distillations of 
the argon residues from air he and his colleagues separated first 
Neon and finally the two heavier gases Krypton and Xenon. These 
gases, like helium and argon are chemically inert, and like them 
arc monatomic. The chemical inertness of these elements has 
been exiilained, on the electron theory, by the symmetry of the 
orbits of their valency-electrons. 

The proved .suci ess of the Periodic System both in co-ordination 
and prediction of chemical facts naturally led to the conviction 
that either its “weight” or it.s “jilace” held the secret of an ele¬ 
ment’s proiierties. Many attempts were made to show “multiple” 
relations between the atomic weights, but no real advance was 
made until new dis( overies in physical chemi.stry gave fresh views 
as to the ionization of .salt.s in solution, the nature of electric dis¬ 
charges in gases, and the mechanism of radioactivity {q.v.). 

IONS AND ELECTRONS 

J. H. van’t Hoff first explained osmotic j)rcssure, the molecular 
depression of the freezing-point and raising of the boiling-point 
of solutions by showing that in dilute solution substances behaved 
like a gas. 'I'his conc(;plion was widened by S. Arrhenius and VV. 
Ostwald, who concluded that salts and strong acids in ac]ueous 
solution were dis.soc.iated into charged ions, and the electric con¬ 
ductivity of the solution measured the number of such ions. The 
theory of electrolytic dissociation has given a consistent ex¬ 
planation of a gre;i( number of observed facts concerning solu- 
tion.s, and familiarized the idea of a mobile hydrogen atom bear¬ 
ing a unit charge of positive electricity. After Crookes’ pioneer¬ 
ing work on discharges in high vacua—his “fourth state of 
matter’’—the discovery of the Rontgen rays in 1895, and of the 
radioactivity of uranium in 1896 opened a new era. In 1897 
J. J. Thomson show'ed the. independent existence of “gaseous” 
electrons as electrified units with a mass very minute compared 
w'itli the lightest atom known; and since the same electrons w'crc 
produced from rliffcrent elements, he inferred that all atoms 
might be built up of (he.sc minute electrons. The charge carried 
by a gaseous ion was proved to be equal to that borne by the 
h>'drog('n ion in electrolysis. 

'I’he separation of mdium salts from uranium ores by the 
Curies in 1S98 revealed that the uranium was undergoing a 
spontaneous transformation through a succession of atomic cx- 
plo.sions giving out radial ion.s of three kinds—the heavy a-par- 
ticles, the /i-elecIrons and the y-high-frecjucncy waves. That the 
rr-parlii les shot out from radium were atoms of helium was 
shown in Ramsay's laboratory in 1903. 

'Fhen fcdlowed Rutherford's ac'hievement in counting the indi¬ 
vidual helium atoms shot out in unit time from a disintegrating 
clement, from which he could deduce the actual number of atoms 
and molecules of any gas in a defined volume. The speed of the 
rejected fY-purticlc showed the intense internal energy of the 
disintegrating atom, and (he use of this “projectile” to probe other 
atoms led to the conception of an atom as composed of a heavy 
but very small positive nucleus, round which the inner electrons 
revolved with enormous rapidity, while the orbits of the outer 
electrons, circular or cliptical, were far removed from the positive 
focus {see Atom). 

ATOMIC NUMBERS 

It was from the study of the X-ray spectra of various elements, 
all exhibiting bright lines similar in type, that H. G. J. Moseley 
was led to his Atomic Numbers. The vibration-frequency of these 
lines varied as the squares of whole numbers which advanced by 
one unit as the series of elements was ascended. 

This series of whole numbers when applied in order to the 
elements in the Periodic Table, beginning with H = i, gives the 
number of units of positive electricity in the nucleus and the 
number of negative electrons round the nucleus required to 
neutralize them, thus fixing the number of electrons attached to 
each element—a number ranging from one in the hydrogen atom 


to 96 in the curium atom. The atomic numbers in this system 
are more fundamental than the atomic weights, for the properties 
of the elements depend directly upon them. The Table of Atomic 
Numbers could, like the Periodic Table, claim the power of suc¬ 
cessful prediction, for the element hafnium (celtiura) {q.v.), 
subsequently discovered, filled the vacancy left at No. 72. 

The breaking down of radioactive elements such as uranium 
and thorium by the successive losses of a helium atom to produce 
in many cases substances which appeared to have almost identical 
chemical characters, and the natural occurrence of groups of 
elements of similar character and approximately equal atomic 
weights, led F. Soddy and K. Fajans, quite indej^endently of 
each other to formulate the theory of isotofx:s {q.v.), i.e., of 
dements having the same number in the atomic order, but hav¬ 
ing different atomic weights. If, for instance, both uranium 
and thorium lose helium atoms until they reach a stable form in 
lead, it might be conjectured that two forms of lead could be 
found—^associated with different minerals—differing only in atomic 
weight. Chemical analyses have shown such differences in lead 
from different sources, so that it is permissible to regard ordinary 
lead as a mixture of two isotopes. This conclusion is much 
strengthened by the actual separation by F. W. Aston of the 
positively charged atoms travelling to the negative pole in the 
case of many of the simpler elements, of which neon formed a 
striking example. Similarly Aston was able to show that ordinary 
chlorine contains at least two isotopes differing by two weight- 
units. In all the cases examined. Aston found the weights of each 
isotope to be close to a whole number. 

Lastly Rutherford, u.sing the newly ejected helium atom as his 
shell, and C. T. R. Wilson's water-laden gas as marker, has shown 
that certain elements of low uneven atomic number yield on 
bombardment a swiftly moving atom which is conjectured to be 
hydrogen. Elements of even number arc not so attacked. The 
inference is that elements such as nitrogen may contain hydrogen 
atoms in or close to the nucleus, whilst the. even elements are 
built up of helium atoms, in each of which four hydrogen atoms 
are so packed that they have lost a portion of their mass. 

In Bohr's theory of the genesis of atoms, it is assumed that 
electrons arc bound on successively to a nucleus originally naked. 
If .such a synthesis begins in the interior of a star by the 
coalescence of four hydrogen atoms into one helium atom weigh¬ 
ing less than its four components, there must be a definite loss of 
mass (energy) which might maintain the heat and radiation of 
the star. Again, if the outer electrons failed to join up, or were 
stripped off in the turmoil of the stellar centre, matter far denser 
than any of our elements might be formed. Of such condensation 
of matter there i.s astronomical evidence in dense stars—such as 
the Companion of Sirius. 
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INORGANIC CHEMISTRY 

Inorganic Chemistry, which is concerned with the prepara¬ 
tion and projDerties of the elements and non-carbon compounds, 
was primarily developed through the investigation of minerals, 
and was in consequence termed mineral chemistry, whereas or¬ 
ganic chemistry resulted from th-^ study of plant and animal 
products. Though it was well recognized that organic substances 
were amenable to the same general chemical laws as mineral sub¬ 
stances, it was not found possible, prior to 1828, to prepare 
organic substances from the elements synthetically, and it was 
suii^osed that a fundamental difference existed between organic 
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and inorganic substances. In 1828, F. Wohler’s synthesis of urea 
imparted a great impetus to the study of organic substances, and 
within a few years it was found convenient to separate chemical 
science into the domain of the carbon compounds, organic chemis¬ 
try, and that of the elements and non-carbon compounds, inor¬ 
ganic chemistry. It is usual and convenient, however, to include 
in inorganic chemistry the oxides and nitride of carbon and their 
simpler derivatives, such as metallic carbonyls, carbonates and 
cyanides. 

Early Discoveries. —The earliest discoveries in inorganic chem¬ 
istry were made in the metallurgical and medical arts and in the 
domestic economy of the ancients. Gold, silver, copper, tin, 
iron and lead, some of the simpler alloys, metallic salts and 
mineral products, and the rudiments of metallurgical, ghss-mak- 
ing, enamelling, painting, dyeing, alchemical and medical arts 
were known to the ancient Chaldeans, Hindus, Chinese, Egyptians 
and Greeks, many centuries before the Chrij^tian era. By about 
the middle of the 17th century, the alchemists were acquainted 
with most of the common metals, their alloys and salts, a few 
acids, alkalis, medicinal minerals, and non-metallic elements. 
In 1733 G. Brandt of Sweden isolated cobalt, and in 1750 A. F. 
Cronstedt prepared metallic nickel. These discoveries were fol¬ 
lowed by Henry Cavendish’s recognition of elementary hydrogen 
in 1766, the isolation of nitrogen by Daniel Rutherford in 1772, 
mangane.se by J. G. Gahn in 1774, oxygen by Joseph Priestley 
and chlorine by K. Scheele in 1774, and molybdenum by P. J. 
Helm in 1782. Cavendish in 17S4 made the far-reaching discovery 
that water is composed of two volumes of hydrogen to one of 
oxygen, and in the following year he succeeded in synthesizing 
nitric acid by passing electric sparks through moist air. His 
further di.scovery, that a minute re.sidue of the air would not 
combine with oxygen, was ignored for over a century, until Lord 
Rayleigh and Sir William Ramsay in 1895 proved that the inert 
residue consists of a mi.xture of the noble gases, argon, krypton, 
neon and xenon. 

The mineral pitchblende, in which M. H. Klaproth detected 
uranium in 1789, is of great historical importance, for W. F. 
Hillebrand exactly a century later obtained from it a gas which 
he supposed was wholly nitrogen, but which Ramsay in 1894 
proved was a mixture with al)out 12% of the noble ga.s, helium, 
first detected spectroscopically in the sun by E, Frankland and 
Sir J. N. Lockycr in 1868. Henri Becquerel’s detection in 1896 
of the emission of radiation by uranium salts from pitchblende, 
led to the epoch-making discovery in 1898 of the radioactive com¬ 
pounds of polonium and radium by Marie and Pierre Curie, and 
of the hea\dest noble gas, radon, by Ernst Dorn in 1900 {see 
Radioactivity). 

Zirconium was detected by Klaproth in 1788, and titanium by 
McGregor in 1791. Don Fausto d’Elhuyar isolated tungsten in 
1794, though the existence of tungstic acid had been proved by 
Scheele 20 years earlier. In 1794 J. Gadolin discovered the “rare 
earth” yttria, the chief constituent of the mineral later called 
gadolinite found in Ytterby in Sweden. The “rare earth” group 
of closely allied elements has been the subject of intensive chemi¬ 
cal research for over a century. Cerium was detected simul¬ 
taneously and independently by Klaproth, J. J. Berzelius and W. 
Hisinger in 1803. C. G. Mosander detected lanthanum in 1839, 
“didymia” in 1841 and terbium and erbium in 1843. “Ytterbia” 
was detected by J. C. G. de Marignac in 1878, scandium by Lars 
F. Nilson in 1879, samarium in the same year by Paul E. Lecoq 
de Boisbaudran and also holmium and thulium by P, T. Cleve. 
Mosander’s “didymia” was resolved in 1885 into praseodymia 
and neodymia by Carl Auer von Welsbach, and G. Urbain 
resolved Marignac’s “ytterbia” into ytterbia and lutecia in 1907, 
In 1886 Lecoq de Boisbaudran detected dysprosium and, with 
Marignac, gadolinium. The radioactive element actinium, the 
heaviest of the “rare earth” series, was detected by A. Debieme 
in 1899. The gap in atomic number between neodymium (60) 
and samarium (62) was filled in 1926 by the discovery of illinium 
by X-ray spectroscopy by J. A. Harris, L. F. Yntema and B, S. 
Hopkins, thus completing the series of “rare earth” elements. 
These eighteen elements are all proper to group III. of the 
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periodic classification, scandium to period 4, yttrium to period 
5, the 15 elements from lanthanum to lutecium to jx'riod 6 and 
actinium to period 7. 

Platinum was probably known to the natives of Mexico and 
South America many centuries before its recognition by Scalinger 
in 1558 and William Brownrigg's description of it lo the Royal 
Society in 1750. W. H. Wollaston discovered palladium in 1803 
and rhodium in 1804. In the following year Smithson Tennant 
discovered iridium and osmium. The lightest of the “platinum 
metals” was not discovered till 1826, when Osann claimed to have 
isolated three new elements in native platinum alloys from 
Ruthenia in Russia. C. E. Claus was able to confirm the exi.'^tencc 
of only one of these new elements, which he called ruthenium. 

Beryllium and chromium were detected by L. N. Vauquelin 
in 1797, and in the following year Klaproth isolated tellurium. 
Its congener, selenium, was not discovered till 1817, when Ber¬ 
zelius detected it as a red deposit in Swedish sulphuric acid 
chambers. In similar selenifcrous deposits in German sulphuric 
acid works. Sir William Crookes in 1861 discovered thallium, the 
heaviest metal of the aluminium family. 

The beginning of the 19th century witnessed the discovery of 
the most powerful method for the analysis of compounds into 
their elements, that of electrolysis. By this means Sir Humphry 
Davy w'as enabled to decompose the .supposed elements, soda and 
potash, and isolated the metals sodium and potassium in 1S08. 
Shortly afterwards he obtained magnesium, calcium, strontium 
and barium from magnesia, lime, strontia and baryta respectively. 
The discovery of boron by J. L. Gay Lussac and Davy in 1809 
led Berzelius to investigate the supposed element, silex or silica, 
which he proved in 1810 to be the oxide of a new non-metallic 
element, silicon. The element was obtained by the reduction of 
fused silica with carbon and iron, and was finally obtained pure 
in 1823 after Berzelius had discovered the general method of 
reduction by heating potassium double fluorides with potassium. 
Using the new method he isolated zirconium in 1824, titanium 
shortly afterwards and thorium in 1828, A similar but more ac¬ 
cessible method was introduced by Wohler in 1827, beryllium and 
aluminium being isolated by heating their chlorides with potassium. 

In 1812 B. Courtois isolated the element iodine from the 
ashes of marine plants. The analogy of iodine to chlorine was 
quickly recognized, and in 1815 Gay Lussac isolated cyanogen, 
a compound which in combination behaves very similarly to the 
halogen elements, chlorine and iodine. Bromine, intermediate 
in atomic weight and properties between chlorine and iodine, 
was discovered by A. J. Balard in 1826. The lightest of the 
halogen family of elements, fluorine, though well recognized as an 
clement, resisted numerous attempts to isolate it until 1886, when 
Henri Moissan obtained the elementary gas by the electrolysis 
of a solution of potassium hydrogen fluoride in hydrofluoric acid 
in a platinum vessel. 

The lightest of the alkali metals, lithium, was discovered by 
Arfedson in 1817, but the two heaviest, rubidium and caesium, 
were not detected till 1861 and i860, respectively, when Robert 
W. Bunsen and G. R. Kirchhoff applied spectrum analysis to the 
detection of elements, a new method discovered by them in 1859. 
This method has been of immense service in chemistry, and has 
led to the discovery of thallium by Crookes, indium by F. Reich 
and H. T. Richter in 18G3, and gallium by Lecoq de Boisliaudran 
in 1875, members of the aluminium family. The spectroscopic 
method has also played an important part in the characterization 
of the “rare earths,” and has proved of fundamental importance 
in ascertaining the composition of the sun and stars. Its ex¬ 
tension to X-ray spectra has in recent years led to great advances 
in physical knowledge of the structure of atoms. 

Vanadium was discovered by Del Rio in 1801, and the allied 
element, niobium (columbium), by C. Hatchett in the same year. 
Tantalum, the next heavier member of this family, was discovered 
by A. G. Ekeberg two years later, but Wollaston in 1809 pro¬ 
nounced niobium and tantalum to be identical. These elements 
were not separately distinguished until 1844, when H. Rose 
showed that the mineral columbite contained two distinct ele¬ 
ments, the lighter of which he named niobium and the heavier 
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taiilaluni. N<'verthei<-*s.s, confusion continued to exist between 
these elements till MariKnac proved in iS 60 that Rose’s niobium 
was in fact llai< hctf's <olurubintn. 'I'he separation of these elc- 
rnents is otie ol (he most dihicult prot>]<‘ms of analytical chemistry, 
most melborls bein>< based on sliedit rliJIerentes in solubility or 
hydruli/iability of their double tluorides. The radioactive element, 
proloactinium, is the heaviest of the vanadium family, and was 
discovered by Otto Hahn and Lise Meitner in 1918. The atomic 
weitiht of protoat t inium is utnertain and its atomic number is 
known ordy by infereiu e from the radioactive flisintegration series. 

FORMULAE AND NOMENCLATURE 

A chemical formula is a collection of letters and numerals indi¬ 
cating the elerneiitary ( (imposition of a compound substance. The 
sytnlj(jl for an atom of an element is either the capital letter of its 
Kn^lish or Latin narm*, as (' for carbon and K for potassium 
(Latin, kaHiifu), or the capital letter followed by a small letter, 
as Co for (oball ami Cr for chromium. The qualitative compo.si- 
tion of a comiiound substance is indicated by a formula consistinj' 
of lh(‘ .symbols of ilu; elements in juxtaposition, as CO for carbon 
oxide. Chemi(al formulae, however, convey ejuantitative as well 
as qualittitive (orniiosition. Empirical formulae indicate the com¬ 
ponent elements and the simplest ratio between them, as EeiiOa 
for iron oxide, the subscrijjt numerals siRnifyinj: a ratio of two 
atoms of iron to three of oxvRen, Rational formulae inditale- 
further the actual number of atoms of each element in one com¬ 
pound molecule, i.r. in the smallest i)ortion of (he compound that 
can exist tis a sefiarafe entity. The emtiirical formula of acetylene, 
for exattiple, is Cl I, but the rational formula is known to be 
C:<H:<. Empirical and ratiottal formuhie tire, however, often identi- 
c.il, A chtniical formula j;enerally tdfenqrt.s to show the scheme 
of combination lietvM'cn the v.irious atoms conqirising a molecule. 
I-'or exami>le. the rational formulti of thorium sulphate is ThSAL, 
but is usutdly rcarranRC'd as 'I'hfS(.).ij:;, the subscript numeral 2 
indicatiiiR that two SOi or sulphate proupinRs are separate radi¬ 
cals indeiK'nderitly in combination with one atom of thorium. 
Rational formulae thus rearraiiRed as structural formulae are in 
Rcmeral use, particularly in orRanic chemistry, and convcmtional 
schemes have been adopted to convey thecaac/ mode of combina¬ 
tion in conqiouncls with many clilferetit identifiable radicals. 

By common aRreement, the* names of comjiounds of titoms of 
two elements are formed from the name of the electro-iiositiv'c 
element followed by the name of the electro-ncRative element 
intiei ti'd by the sullix idr, as in sodium chloride, calcium oxide, 
zinc suli>hidr. When two elements form more than one com- 
{Hiuncl, (Jreek numerical prefixes are Rcnerally used to int 1 (.*cl the 
electro-neRutive tc-rm, as in carlion monoxide, carbon dioxide, 
|)hosphorus (rioxicle and phospliorus pentoxide. The Latin pre¬ 
fix sesqui is. however, used to indicate one and a half, as in the 
case of chromium sesquioxicle (Cr20;i), in order to distinRui.sh it 
from chromium trioxide fCrO;,), Elements, which form more 
than one oxide tincl Rive rise to correspondinR series of salts, have 
the different series distiiiRuished by an inllecting suffix to the 
electro-posi(ive term, the numerical fireti.x to the elecfro-ncRative 
term being omitted. The sulh.x ous is u.sed to indicate the lower 
and the sutlix ic to indicate the higher cc^ndition of oxidation, as 
in the copper compounds, cuprous o.xidc fCujO), and cupric 
oxide (CuO). 

Oxides may be classified as acidic or basic, according to whether 
they neutralize bases or acids. .Acidic oxides on solution in water 
give rise to acids, sulphur dioxide (SO2), for example, combining 
with water to form sulphurous acid (H^SO.i). The more highly 
oxygenated sul[)hur frio.xide (SO:0 yields sulphuric acid (lESO,)- 
The terminations ous and ir arc gencrallx' used to distinguish the 
acids derived from the lower and higher acidic oxide. Rasic 
oxides also usually combine with water, but form bases not acids, 
basic barium oxide (BaO), for examfilc, combining with W’atcr to 
form the base, barium hydroxide [Ba(OH)2l. When acids and 
‘ba.'ic.s neutralize one another water is eliminated and the same 
salt is formed as by the combination of the basic and acidic 
oxide. Barium hydroxide, for example, combines with .sulphurous 
acid to form the salt, barium sulphite (BaSOj), the product of 
(he combination of barium oxide and sulphur dioxide. Similarly, 
barium hydroxide and sulphuric acid yield barium sulphate 


i (BaS04), the product of the combination of barium oxide with 
sulphur trioxide. The terminations ite and air are u.^cd to indicate 
the .salts derived from acids terminating in ous and ir, whereas 
the termination idr is used for salts and compounds in general 
formed from only two elements, as in the ca.se of oxide, chloride 
and sulphide. If more than two series of acidic o.xidcs, acids 
and salts are derived from an element, the inflecting prefix hypo 
ia used for the series lowest in oxidation, and per for the scries 
highest in oxidation, as in the case of hypochlorous, chlorous, 
chloric and perchloric acids, and hypochlorites, chlorites, chlorates 
and perchlorates. As acidic oxides arc derived from acids by 
abstraction of water, such oxides are alternatively referred to as 
anhydrides, particularly in organic chemistry. 

A few oxicles and hydroxides are at once basic and acidic, com¬ 
bining wath either acids or bases, and arcf termed amphoteric. 
•Aluminium oxide, for e.xample, is amphoteric in yielding alumin¬ 
ium .salts with acids and aluminates with bases, as in the ca.se 
of aluminium nitrate and .sodium aluniinate. 

The oxygen of acid.s is replaceable in w'hole or in pari by 
other elements allied to oxygen, for example sulphur. If one 
oxygen atom in a .sulphate, for examy)le, be replaced by a sulphur 
atom, the product is a thiosulphate (tJiciou, sulphur), as in the 
case of sodium thiosulphate (Na^SO-S or NavSA):))- Similarly 
the replacement of the oxygen by sulphur in potassium carbonate 
gives potassium thiocarhonate (K^CS.-t). 

The capacity of an element for combination is not exhausted 
by simple salt formation by reaction of its oxide or hydroxide 
with acids. Aluminium sulphate, Ab(S()i)3, for example, is the 
salt formed by the reaction of aluminium hydro.xide with sul¬ 
phuric acid, but this salt combines, molecule for molecule, with 
pota.ssium sulphate K-SOi, and water to form a double salt, alum, 
Ab(S04)3.K2S()4,24H20, which has many analogues (sec Alum). 
Divcr.se double salts are furnished by other metals in combination 
with acidic radicals other than sulphates. Magnesium chloride, 
for example, combines with ])Otassium chloride and water to form 
the double chloride, carnallile (MgC'b.KCMill-O). The combina¬ 
tion bolween the simple salts in double salts is, however, relatively 
loose, and the salts are si)lit into their components often merely 
by solution in water, and the various metallic and acidic radicals 
are readily detected by the usual analytical tests. In otluT types 
of similar compounds, however, the uniim between the component 
simple salts is very much closer, and frequently (he compounds 
are not readily decomposed into their comiionents by the usual 
reagents. Such compounds arc ri'ferred to as compli'x salts, and 
in these cases two or more of the component radicals, acidic or 
metallic, cannot be detected by the usual analytical processes. 
The compound of sodium chloride and platinum chloride, sodium 
platinichloridc or chloroplatinate (NavLtClcJ, for e.xample, is 
soluble in water without decomposition and yields none of the 
ordinary analytical reactions of either chlorides or platinum salts. 
The complex salt, potassium ferrocyanidc [K^LeCCNle or 
Ee(CN)2,4KCN]. similarly gives none of the usual analytical 
reactions of cyanides or iron salts. 

A new viewpoint of the constitution of these and many other 
complex compounds was put forward by Alfred Wierner in 2891 
and 1S93 by the promulgation of his theory of co-ordination 
iq.v.), in which the valency of an atom w;is regarded as distrib¬ 
uted in space around the atom and thus partly available for bind¬ 
ing atoms other than tho.se primarily engaged in the principal 
valency combination (icc Amines). 

The simplest inorganic compounds are the hydrides, compounds 
of the elements with hydrogen, but until recent years compara¬ 
tively few hydrides had been prepared and investigated. The 
hydrides of the halogen elements, such as hydrogen chloride 
(HCl), and the hydrides, water, sulphuretted hydrogen (H’S), 
and methane (CLE), have been known for centuries. The phos¬ 
phorus, arsenic and antimony hydrides analogous to ammonia 
(NHj) hav^e long been known, but the corresponding bismuth and 
polonium hydrides were di.scovercd by E. Pancth only in 1918. 
The hydrides of tin and lead were discovered by Paneth two years 
later, and are probably analogous to methane, silane and germa- 
nane, the last of which was discov-ered by E. Vogclen in 1Q02, 
though its composition as germanium tetrahydride was not estab¬ 
lished till 20 years later by Paneth. It is a curious fact that the 
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gaseous hydrides of the elements (except boron) are conlined 
to groups I\'., V., \’I. and \T1. of the |)criodic classification (see 
Vekiodic Law, Thk ) the hi drides of the alkali metals, the alka¬ 
line earth metals, (he 'Tare earth” metals and of thorium and 
copper all being solids. The hydrides of chromium, cobalt, nickel 
and iron are also solids. Though hydrides of boron have been 
known for half a century, (heir comjx)sitiori was uncertain till 
1913, when Alfred Stock commenced his extensive researches on 
the hyelroborons. The simplest hydroborop is diborane, 
other hydrides having the formulae BiHm, Br.Hy, B:,Hii, BcHin and 
BjoHu. Owing to the presence of an odd number of hydrogen 
atoms in some of these hydrides, their formulation is imjiossible 
on the ordinarily accepted theories of valency. The exi.stence of 
iliese compounds appears to demand the abandonment of the 
usual conception of valency, and the substitution of the actual 
number of electrons participating in each chemical bond. It is 
usual to postulate an invariaide valency bond of two shared elec¬ 
trons, and it is almost certain that this type of bond is common to 
the majority of organic compounds. Evidence is accumulating, 
however, that this type of bond is not general in inorganic chemi^- 
Iry, particularly in the case of the more reactive non-ionized com¬ 
pounds, and a bond of a single .shared electron appears to accord 
better with the (‘Xperinieiital evidence. Each element is describc'd, 
together v\ilh its commoner compounds, under its own heading. 

Bini,/o(a<Ai'Jiv.—R. .Ah(‘gg and F. Auerbach, Handbiuh det anori^an- 
ischen i'lu'mie (S vols., Leip:'ig, 1005-.'7) ; L. timolin and /\. Kraut, 
Uiindhurh der (Dtorndni.srhen Chrmir (12 vots. with ajjpendici'S, Heidel- 
berg. IU07-27) ; J. A. N. Friend, Textbook oj Inor_iiatiic Clteniislry 
(10 vols„ i<;'7) etc.); W. C. McC. la'wis, A System of Physical 
Fhe 7 nistry (.c vols., upS-Tg) ; A. E. Ro.scoe and C. Schorlemtner, 
Treatise 011 Chetuistry (vol. i., ry’i, vol. ii., 102.O ; T. M. Lowry, 
Textbook of Inorganic Chemistry (193:) ; II. A. Kramer and II. Holst, 
The At(>m A Stock, The Structure of Atoms (Eng. trans. 

S. Sugden, ; J. W. Mellor, Afoderu Innrfianic Chemistry (1925) ; 

A. W. Stewart, Recent Advances in Physical and Inorganic Chemistry 
(1936); E. E|)liiaim, Textbook of Inorganic Chemistry (Eng. trans. 
P. C. I.. Thorne, 1936) ; A. F. Holleinan, Textbook of Inorgatiic 
Chemistry (7th ed., 1937). (J. D. M. S.) 

ORGANIC CHEMISTRY 

Organic chemistry, in its modern sense, is the chemistry of all 
carbon comj)ound,s. Carbon, occupying a i)Osilion in the ])eriodic 
table between the metals and non-metals, is capable of combining 
with a large number of elements having widely varyirjg chemical 
projxTties, and, in addition, has the special property of combining 
with itself to an unlimited extent. The result is that th(; carbon 
comi)Ounds are so numerous that a special branch of chemistry is 
devoted to their study. Usually, however, the simpler rom])Ounds, 
such as the oxides, cyanogen, etc., are dealt with under inorganic 
chemistry, and organic chemistry is reserved for the extensive 
treatment of the more complicated compounds, including those 
existing in living matter. 

HISTORICAL INTRODUCTION 

Whereas inorganic chcmistr>' originally arose from the exami¬ 
nation of the metals and mineral or earthy materials, the organic 
side was (levcloi)ed by the study of substances of vegetable and 
animal origin. The beginnings of organic chemistry were hindered 
by the alchemists’ quest for the philosopher’s stone, which should 
transmute the l)asc metals into gold, and for the elixir of life, a 
univ'^ersal medicine to confer immortality, or at least, longevity 
uv)on those who drank it. The iatrochemists in the 16th century 
confined their attention chiefly to the search for medicinal prod¬ 
ucts, which included a study of the distillation of such materials 
as herbs and resins. The only general classification of sub.stances, 
based on their physical and superficial properties, led to the cor¬ 
relation of organic and inorganic compounds without regard to 
their chemical characteristics. All organic substances were 
grouped with (he combustibles in the period of the phlogistic 
theory. 

Development of organic chemistry in the i8th century was 
confined to improvements in a few practical applications, esi)e- 
cially in the arts of medicine and dyeing. It received some impetus 
from the work of Karl Wilhelm Scheele, and later from that of 
Michel Eugl’ne Chevreul, who showed the general occurrence of 



glycerine and fatty acids in all oils and fats, both of vegetable and 
animal origin. Theoretical speculation was revived by .\ntoine 
Laurent Lavoisier, who. after explaining the (rur nature of com¬ 
bustion, and devising methods of analysis, concluded that vege¬ 
table substances in general contained carbon, hydrogen and oxy¬ 
gen, whilst animal substances contained, in addition, nitrogen and 
sometime.s phosphorus and sulphur. 

It is W'cll said that the methanism of chemical combination i.s 
the ultimate problem of chemistry, and theories rt'gartling it were 
proixjunded even prior to the advent of the atomic theory. In 
17S7, Guyton de Morvcaii .suggested that all compounds consisted 
of oxygen combined with a busr. Lavoisier went further and con¬ 
sidered inorganic compounds to be oxides of simple substances,' 
and organic compounds, oxides of complexes or radicals. He had 
observed that some elements were ca[)able of forming more than 
one oxide, and concluded that organic radicals acted similarly. 
He thus regarded .sugar as a neutral oxide of a hydrex arbon radi¬ 
cal (a complex consisting of carbon and hydrogen), and oxalic 
acid as a higher oxide of the same radical, since it was formed 
from sugar by treatment with the powerful oxidizing agent nitric 
acid. Lavoisier considered all radicals as bases, but the latter term 
was later restricted to the oxides of metals. 

There was, at this time, a wide-spread belief, held until much 
later by Jons Jacob Berzelius, Leopold Gmelin and others, (hat 
the formation of organic com[)ounds was conditioned by the inter¬ 
vention of a so-called vital force, a force which lould not l)e imi¬ 
tated for the purpose of a ]alK)ratory synthesis. Berzelius was of 
the opinion that in the sjihere of living nature the elements obeyed 
laws totally different from tho.se ruling in inanimate material. In 
fact, he stated (1811) that the composition of the majority of 
organic compounds apjx-ared to be inconsistent with the reejuire- 
ments of the ordinary laws of simple and nuiltiifle proportions. 
Improved ajipliances and methods of analy.sis convinced him 
(1813-14) that, although they pos.sessed much more complicated 
comi)Osi(ions,than the mineral compounds, they did, in fact, follow 
the simple laws applicable to the inorganic world. The first real 
blow to the vitalist theory was the synthesis, by Friedrich Wohler 
(1838), of urea from ammonium eyanate. Urea, a product of 
animal metabolism, was thus obtained from a compound hitherto 
regarded as truly inorganic. 

Theories of Organic Radicals, —Berzelius adopted Lavoisier’s 
view that organic compounds were oxitles of compound radicals, 
and contained, therefore, at least three elements: carbon, hydrogen, 
and oxygen. This view was acceptable to Gmelin, who, in his 
book of 1817, described inorganic compounds as being of binary 
composition, and organic compounds as ternary. Consequently, 
marsh gas, ethylene and cyanogen were regardeil as inorganic. 
This binar>' conception received ai)parent support from the infer¬ 
ence by Louis Joseph Gay-Lussac (1815) that alcohol and ether 
could be regarded as water coupled with one and two particles of 
ethylene respectively. Gay-Lussac examined (he cyanogen com- 
pound.s and showed that the cyanogen group was an unvarying 
radical which persi.stcd throughout a series of compounds. As a 
consecjuc'ncc of these observations, numerous attem[)ls were made 
to find other radicals which would function as elements. 

At this stage another problem was' introduced into organic 
chemistry, namely, to account for the occurrence of two or more 
substances with similar percentage compositions, but dissimilar 
chemical and physical proixrtics. John Dalton (1820) discovered 
a hydrocarbon in oil-gas having the same percentage composition 
as ethylene (C..H,), and it was later suggested that it consisted of 
two ethylene particles (the formulae in brackets represent the 
correct modern version). This was confirmed by Michael Faraday 
(1825), who called the gas butylene (CIL). Justus von Liebig 
(1823) announced that his analysis of silver fulminate gave the 
same results as those ascribed to silver eyanate by Wohler in the 
previous year. Berzelius (1826-27) followed up Gay-Lus.sac’s 
suggestion that the difference in proix*rtics of these substances 
with the same percentage composition must be due to differences 
in the arrangements of the same relative numbers of the same 
atoms, a suggestion which gained ground with Wohler’s urea syn¬ 
thesis, but it was not until 1832-33 that Berzelius finally accepted 
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this doctrine, which he called isomerism. 

Jean Baptiste Andre Dumas and Polydore Boullay (1S27) put 
forward the theory that ether and the simple derivatives of ethy¬ 
lene all contained the ethylene group, (.liUnfCzH*), for which 
Berzelius pro|X)sed the name etherin. Liebig, however, adopted the 
dualistic view and regarded ether as the oxide of the radical 
C!Jl,„(CaH:,), which he called etheryl or ethyl, and alcohol as the 
hydrate of ethyl. He was wTong, since he attributed to alcohol 
twice its true molecular weight, but dc.spite this and similar errors, 
the value of the Ethyl Radical Theory was recognized. In 1832, 
Wohler and Liebig i)ublished their outstanding re.searches on the 
radical of benzoic: acid, and showed that the radical containing 
carbon, hydrogen arxl oxygen (C'JI. CO), which they named hnt- 
zoyl, formed the basi.s of benzaldehydc, benzoic acid, benzoyl 
chloride, benzoyl bromide, and benz(jyl sulphide, benzamide and 
benzoic ether. Berz» lius recognized the importance of this work, 
although if overthrew his belief that oxygen could play no part in 
a compound radical. Tn the following year he reverted to his 
earlier views and his electro-chemical theory. He then regarded 
benzoyl as an oxide of the radical C,JI.o (C,H,, C), which he named 
picramyl, the peroxide being benzoic acid. Many workers were 
attracted to the task of investigating radicals, and of these, for¬ 
myl, methyl, amyl and acetyl were soon establi.shed. In this con¬ 
nection should be mentiontal the very important work of Robert 
Wilhelm Bun.sen (183^) on cacodyl. He proved that the so-called 
funpin^ liquor of Cadet, the product of distillation of potassium 
acetate wnth arsenious acid, contained the oxide of an arseniurelted 
group, AS;.C',H,i., which he showed to be a true radical. 

In 1837, Dumas admitted the failure of the etherin theory, and, 
in conjunction with Liebig, outlined what is now knowm as the 
Older Theory of Radicals, and delined organic chemistry as the 
chemistry of compound radicals. In the following year Liebig 
de.scribeci a compound radical as the unchanging constituent of 
a series of compounds, which should be capable of rejilacement in 
the.se by simple substances, and, where it is combined with a single 
element, the latter should be exchangeable for its equivalent of 
another element. The radical was supposed t<j be constituted of 
atoms held together by forces stronger than those uniting the com¬ 
plete group to other atoms. These ideas attained a real significance 
for chemists, and, as the dualistic theory and the theory of com¬ 
pound radicals became more definitely useful, they rendered the 
atomic theory, on which they were founded, essential to chemistry. 

Instances had already been recorded of the substitution of 
electro-positive atoms by electro-negative ones. Gay-Lussac ob¬ 
tained cyanogen chloride from hydrocyanic acid, and Faraday, 
hexachlorethane from ethylene clichloride, in both cases a replace¬ 
ment of hydrogen by chlorine. Dumas, es|)ecially, studied the.se 
substitutions, and from his examination of the action of chlorine 
on alcohol, put forward his Substitution 'Theory, in which he pos¬ 
tulated that for every hydrogen atom eliminated, an ec]uivalent 
amount of chlorine was taken up, without any material alteration 
in the nature of the resulting product. Dumas’ pupil, Auguste 
Laurent ( 1836), went further, and compared in detail the original 
compounds with their substitution ])ro(iucts. As a result, he pro- 
poundefl his Nucleus Theory, which differed from the original 
radical theory in that it recognized that the groups formerly termed 
radicals were subject to change, such as substitution by the inter¬ 
change of equivalent amounts of their constituents. The discovery 
of chloracctic acid afforded Dumas the occasion for attacking the 
radical theory, and for supporting Laurent’s view. There was 
vigorous opiiosition from Liebig and Berzelius, esiiecially the lat¬ 
ter, who resorted to fantastic hyj)otheses to explain the observed 
facts in order to suit his own theories. Finally he abandoned 
experiment for pure speculation, and there arose an embittered 
controversy which lasted for years. 

C'harles Frederic Gerhardt also rejected the theory of unchange¬ 
able radicals and pul forward his Theory of Residues, by which 
lh« substitution process consisted in the union of two residues to 
form a unitary whole. He considered radicals to he merely the : 
residues of molecules which took no part in a particular chemical 
reaction, but which appeared as indet>endcnt portions of those 
molecules, only when displaced in a reaction by combination be¬ 


tween the reacting portions of molecules. Such residues then 
joined together to form a copulated or conjugated compound. He 
thus represented Liebig and Wohler’s reactions with the benzoyl 
compounds as double decompositions. 

Theories of Chemical Types.—The radical theory, essentially 
dualistic, was destined to fall before a unitary conception. Dumas 
(1S40) combine.d his theories of radicals and substitution with 
portions of Laurent’s nucleus theory and Gerhardt’s theory of resi¬ 
dues into a comprehensive whole, now known as the Older Theory 
of Types. According to this a chemical type embraced compounds 
containing the same number of equivalents combined in a similar 
manner and exhibiting similar {)roperties; thus acetic and trichlor¬ 
acetic acids (CTL-COOH and CCIrCOOHj, acetaldehyde and 
chloral (CH.,CHO and CCb-CHO), marsh gas and chloroform 
(CHi and C’HCb) are pairs of compounds referable to the same 
fy{x.‘. He also postulated, with Henri Victor Regnault, the exist¬ 
ence of molecular or mechanical types, referring to substances 
which, although having the same number of equivalents, are essen¬ 
tially different in character; for example, alcohol and acetic acid 
(CIL CIL-OH and CTL CO OH), in the second of which one atom 
of o.xygen replaces two of hydrogen. This unitary conception may 
be summarized as follows: every chemical compound forms a com¬ 
plete whole and its chemical character deixmds primarily upon the 
number and arrangement of the atoms, and, in a lesser degree, 
upon their chemical nature. 

Charles Adolphe Wurtz (1849) described the amines or substi¬ 
tuted ammonias, previou.sly predicted by Lieliig. Augu.st Wilhelm 
von Hofmann continued the investigation, and established their 
recognition as ammonia in which one or more hydrogen atoms had 
been replaced by alcohol or hydrocarbon radicals, thus formulating 
{\ui ammonia type. Alexander William Williamson (1850) demon¬ 
strated in a similar manner that the alcohols and ethers could be 
referred to the water type. In 1851. Adolph Wilhelm Hermann 
Kolbe put forward his New Theory of Radicals, but the main theo¬ 
retical conclu.sions were better correlated by Gerhardt (1853) in 
his Theory of Simple Types, in which he regardixl all compounds 
as derived from hydrogen, hydrogen chloride, water, and ammonia 
tyi)es. Thus the hydrogen type included the hydrocarbons, alde¬ 
hydes and ketones, the hydrogen chloride type, all halogen deriva¬ 
tives, the water type, alcohols, ethers, monobasic acids, acid anhy¬ 
drides and analogous suli.ihur compounds, and the ammonia type, 
amines, acid amides, and the analogous phosphorus and arsimic 
com|)ounds. Gerhardt's services to chemistry can never be ques¬ 
tioned. 

The recognition of the polybasicily of some acids, following the 
researches of Thomas Graham, led Williamson to suggest that 
dibasic acids could be referred to a double water type, and the 
multi-basic acids to multiple water types. These views were 
extended by William Odling, and adoi)fed by Gerhardt. A further 
generalization was effected by August Kckule (1S57 ), who rejected 
the hytirogen chloride type as being a variant only of the hydrogen 
type, and introduced instead the methane type. He elaborated 
(ierhardt’s suggestion of mixed types, comi)ounds derived from 
more than one fundamental type, and in so doing, laid the 
foundation of the doctrine of valency. 

The Idea of Valency.—In 1852, Edward Frankland published 
his classical research on the organo-metallic compounds and repre- 
■sented them by formulae which brought out the analogy with the 
inorganic typos. Frankland then developed the idea of saturation 
capacities of the various elements, the germ of which may be 
recognized much earlier in the law of multiple proportions. This 
law states, in effect, that the elements show different, yet definite 
.tages in their combination. Frankland was able to predict the 
possibility of compounds then unknown, namely, the secondary 
and tertiary alcohols, and to show relationships between com¬ 
pounds previously held distinct, for example, lactic acid and 
alanine, glycollic acid and glycine, and salicylic and bcnzamic acids, 
were shown to be hydroxy- and amino-derivatives of propionic, 
acetic and benzoic acids resfiectively. 

Kolbe and Frankland had recognized the quadrivalency of car¬ 
bon, but this was first expressly stated by Kekul6 (1858). Kekul6 
went further, and suggested the manner in which two or more of 
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these quadrivalent carbon atoms could unite with one another, 
mutually satisfying some of their saturation capacities. In the 
same year Archibald Scott Coupcr, quite independently, develoijed 
a similar system of atomic linkage. From this arose the idea of 
atomic carbon chains, either open, as in the fatty, or closed, as in 
the aromatic and cyclic series. This gave precision to the earlier 
observation of Jacob Heinrich Wilhelm Schiel (1843) that a very 
simple relation existed between the then known alcohols (general 
formula C.Hsn+i-OH), and to Dumas’ demonstration in the .same 
year of the existence of a similar relation between the several 
members of the fatty acids (CnHin+i COOH). Gerhardt (1844) 
was the first to use this knowledge of related series of chemical 
compounds to predict the possibility of hitherto unknow'n mem¬ 
bers. These scries of compounds, called homoloi^ous series, are 
now known to possess the same characteristic groups at the ends 
of carbon chains of variable length. Thus the first members of 
the simple fatty add series are; acetic acid, CH.rCOOH; propionic- 
acid, CH,(CIT) COOIi; butyric acid, CH,(CIT)a.COOH, etc. 

The doctrine of valency permitted the graphic representation of 
the molecule. These representations were at first written in one 
plane only, but a number of cases were then discovered which did 
not appear to be cap.ible of explanation by such structural 
formulae. Ludwig Carius (1864) suggested the term physical 
isomerism to describe these anomalies, but Johannes Wislicenus 
(1873) introduced the term geometrical isomerism and showed 
that it was possible to account for (he phenomenon if such mole¬ 
cules were represented in three dimensions. This Structure. Theory 
of the carbon compounds, founded by Kekule and Couper, was 
further develojied by the work of Jacobus Henricus Van’t Hoff and 
Joseph Achille Le Bel on stereochemistry or chemistry in space. 
By its aid the molecule is represented as a collection of atoms 
connected together by chemical bonds or valencies in such a man¬ 
ner that the par! played by each is adequately represented. After 
1870 the determination of the constitution of complex molecules 
became one of the chief aims of chemistry, to be brought to a 
logical conclusion by subse(]uent synthesis. 

Bjm.tooKArHy.- V. Meyer and P. Jacobson, Lehrhurh drr organ- 
ischrn L'hemie (jnd ed., I.eipzig, 1900 etc.) ; W. H. Perkin and F. S. 
Kippimi, Organic Chemistry (lou); V. von Richter, Organic 
Chemistry, or Chemistry oj Carbon Compounds (cd. R. Ansdiutcr and 
{?. Sdirocter. leans, and revised P. K. Spielmann, 1915-32); F. 
Henriih, Theories oj Organic Chemistry ftrans. T, B. Johnson and 
1 ) A. Hahn. 192.1); J- Schmidt, Organic Chemistry (Eng. ed. H. G. 
Rule. ii)2 (>); F. K. Bcil.stein, Handbuch der organischen Chemie 
(9 vu)s., 4lh ed. !():.()). For history, see E. Hjelt, Gesckichte der 
organischen Chemie (Braunschweig, igiO). (E. Ho.) 

ALIPHATIC DIVISION 

In this section are outlined the classification, general methods of 
{ireparation, and characteristics of the very large number of sub- 
.stances concerned. There arc special articles on most of the 
technically valuable members of this subdivision and on important 
theoretical considerations such as valency, isomerism and stereo¬ 
chemistry. 

Hydrocarbons.—The compounds of carbon and hydrogen 
known as hydrocarbons occur naturally as petroleum, mineral oil, 
and ozokerite, or are formed by the distillation of coal, brown 
coal or shale. The chemical characteristics of those individual 
hydrocarbons isolated from such sources are so well defined that 
it is possible to classify them into three groups: aliphatic, homo- 
cyclic and heterocyclic, this section dealing with the first group. 
This group, of which marsh gas found in the coal measures is the 
simplest representative, is further subdivided by the chemical 
properties of its members into four main classes: (i.) paraffins, 
(ii.) olefines or cthylencs, (iii.) acetylenes and (iv.) di-olcfines. 
The number of these hydrocarbons, and more particularly of 
their derivatives, is so large that it will only be possible to consider 
a few simple members in each important class; but since the 
members of any one series closely resemble one another, a descrip¬ 
tion of the simpler gives a general knowledge of the more com¬ 
plicated. 

(i.) Paraffins. Analysis and molecular-weight determination 
of the simplest possible hydrocarbon, marsh gas or methane, lead 
to the formula CH 4 . Organic chemistry has been built up on the 


conception that carbon is quadrivalent; i.c., that this element is 
capable of combining with four atoms of hydrogen to form a 
stable compound. Further, it has been shown experimentally that 
the four hydrogen atoms are of equal value, and consequently the 
only method of picturing the arrangements of the atoms in this 
molecule is to regard the carbon as .situated in the centre of a 
sphere, with its four valencies directed symmetrii ally in space. 
This view of the molecular architecture of marsh gas will be 
referred to later; in the meanwhile, the graphic formula will be 
written as 

II 

I 

H—C-Il 

I 

H 

When chlorine acts on marsh gas, the first substance formed is 
methyl chloride, a sweet-smelling gas boiling at -34'' C; one 
hydrogen atom in the original sul)sLance has been replaced by 
chlorine with the simultaneous formation of hydrogen chloride. 
The further action of chlorine replaces a second and so on. until 
finally tetrachloromcthanc or carbon tetrachloride, CCl« (b.p. 
76" C), results; this is a valuable commercial solvent (see 
Carbon). This behaviour of marsh gas with chlorine is typical of 
the w’hole group of the paraffins, and it is for this reason that they 
are termed saturated, and are alluded to as the limit hydrocarbons. 

Methyl iodide, corresponding clo.sely to the chioride. is a liquid 
boiling at 43° C. If dissolved in an inert solvent and treated with 
metallic sodium, it forms sodium iodide, and the two methyl 
grou{)s join together forming ethane, CH.,-CH:,. the next member 
of the scries. It is possible similarly to synthesize pro\)anc, 
CHi-CHa-CHa, boiling at —44° C, butane, CH»-CUir-CIL-CH„, 
boiling at 3° C, and so on, with a complete knowledge of the 
molecular structure of lhe.se substance.s. Hydrocarbons of this 
type, the molecules of which consist of carbon linked to carbon in 
unbranched chains, arc known as normal (written as n-). and the 
term homologous is applied to such a series in which each member 
differs by -CH, from the next. The general physical properties of 
homologous scries vary in much the same way; the lower members 
are gases and as they become more complex, they pass to liquids 
of low, then high, boiling points, and finally to solids of low, then 
high, melting points. 

Paraffins of this type occur in various petroleums. Ethane, a 
gas, is found dis.solved in the oils from certain wells, su(h as those 
of Pittsburgh. Pentane, boiling at 30° C, hexane at Oq” C, and 
hei)tane at 93° C, etc., hav'c been i.solatcd from Pennsylvanian oils. 
Similar oils also contain in varying amount.s (he solid members 
of this series known as paraffm wax, a mixture of w-hydrocarbons, 
which is also manufactured by the distillation of shale or brown 
coal. Waxes of Scottish origin, and probably all .such materials, 
arc composed of about 10 to 12 normal hydrocarl)ons of which the 
most important are; docosane CaylLo, teiracosane penta- 

(osane hexacosane C»H,n, oclacosane nonacosane 

CaiJIrto, and hentriacontanc CbiHm. Many of these solid hydro¬ 
carbons have also been isolated from the animal or plant world, 
the most complex being hexacontane Co„H.aa, melting at 102® C. 

There are two hydrocarbons known qf the formula CiHio: one, 
«-butane, has been mentioned above; the other boils at —17° C, 
and has exactly the same ix'rcentage composition and vapour 
density and hence molecular weight. This phenomenon, termed 
isomerism {q.v.), receives a most satisfactory explanation on the 
conception of valency previously mentioned. With four carbon 
and ten hydrogen atoms, it is possible (0 form two and only two 
different structures, viz., 

H 

I 

CHi—CHj—CHj—CHa and CTL-C - CH, 

CHa 

Hydrocarbons containing such a branched chain arc designated by 
the prefix iso; hence, in this case, as but two isomeride.s exist, the 
names n-butane and isobutane are sufficient to identify these 
substances. 
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Another example of isomerism is seen in the existence of three 
different hydrocarhons for the formula CJI,;. The first, «-pentane, 
has been mentioned; the second boils at 30' (^ and the third at 
9'^ C. As it is only possible to arranf^e live quadrivalent carbon 
atoms and 12 hydrogen atoms in three ways, these hydrocarbons 
must be 

(I) c 11, - (:Hr-cn2c:H2-(II2, 

(vu ni., 

I I 

<2) CII3 C ( 11 ;., and f',) CHn C-CHa 

I I 

II <11.; 

As the h>'drotarbons become more ((miplex, the number of 
theoretiially jjos^ible isomerides increases very rrqtidly indeed; in 
fact, it tan be cah ulated that the hydrocarbon tridecane, C,,jr.s, 
could exist in Soj difli-rent forms. The hydro* arbon, how¬ 

ever. is the only one known. After the seventh mimiber of the 
series, the number of known isonuTides is very considerably h‘ss 
than those iheoreli* ally jiossible, and after the eleventh, with but 
few exceptions, the imnnal isomerides only have been examined. 

The whole of this Rroup of hydrocarbons is characterize*! by 
great inertness towards diemical r*-ag*-nts, thus diflering very 
marki'dly from tint benzene series. With chlorine (or bromine). 
how*‘ver, they give substitution products, some of whi*h are of 
imlustrial value, Partial oxidation (wh*‘n this opera!i*)n is eftVeted 
without breaking down the hydro* arixin to * arbon dioxide and 
water—the ultimate oxidation products of all organic substances) 
le.ads to valuabi*" di'rivatives. Ifoth formaldehyde (*7^.) and 
rn<-thyl alrolml iq.v.) can be prepared by the partial oxidation of 
marsh gas, atul sitice this hydrocarbon cm be obtained by the 
reduction of either carbon monoxide or di*)xide, th** po.ssihility of 
preparing organic substances sui h as acetic acid and acetone from 
coal or even from limestone becomes realizable {sve Methyl 
Alcohol ), 

(ii.) Olrfittt's. When ethyl iodide, is heated with alco- 

holi* soda, a gas called ethylene (or olefine) is evolved w'hich, on 
analysis and density determination, is found to have the molec¬ 
ular formula C.H,. d'he .same substance can be formed by the clc- 
hvdralion of ethyl alcohol. These reactions mav l>e depicted thus; 
('ll,^(' 11 , 1-111 and ( Ib-C'H.OH'-H.O-CH^-CiT. 

In ethylene an*l all its honmhigues two ailjoining carbon atoms 
api»ear *-ach to be Irivalent. Klhyhme aii*I its Immologues show a 
set *)f reactit)ns which differenti.tte them shari>ly from the par- 
alVins; they readily absorb hydrogen, becoming paraffins, and 
combine with *hltirine or bromine to yield oily di-substitution 
prorliicts of saturated hyrlro* arbons. If is to the formation of 
its oily dichloriiie th.it «-thylene owes its historic name of *)lefme 
or olefiant (oil-forming) gas (ty*}^). Owing to (he.se and similar 
“a*lditive” reactions, (he cclelim-s are termed urLsatunilfd, ami the 
conventional method of indicating such ch.iracteristics is to regard 
the carbon atoms as linki-d togc-ther by two vahuicies; cm;, 
t'll, -('H,. This arrangement retains the conception *»f the 
Ciuadrivaleiuy of carbon, but it is not intended to indicate that 
the carl)*))! atoms are more tightly held together than they are in 
'the case* of ethane (’II.,-(.'H., with a single linkage between each 
other. 

Some of the reactions of etlivlene mav be summarized;— 
(i ) (TI; CH,-f H. CH,-(’Ib; (ii.) dTT CH„ 4 -Br, (or 
no('ll Br-(.'fli.Br, ethylene dibromide <.01 ni.C'l-C'HuI'l, 
ethylene dichloridc); (iii.’) ni.> (Tl, \ HI ethyl 

iodide; (iv.) (TI, ('IB j ITSO, l'..H,.IISC),. ethyl hydrogen 
sulphate; i\'.) mild oxiilalion converts ethylene into glycol, 
ni.,()ll-('II.OIl (lenerally llu'se read ions are manife.sted by all 
organic substances containing the doulde linkage. In the homol¬ 
ogous serit's *>f olefines, the phenomenon of isomerism is first 
noticed in the cas*‘ of butylene, CJB, which occurs in the three 
theoretically {lossible forms;—■ 

CIl-CIi,-CH CIB; CII..-CH CII-CH,; CH,. 

(iii.) Act'tyh'm's. When ethylene cJibromide is treated with 
alcoholic potash or soda, acetylene is formed; CH.Br-CH.Br 
— 2lIBr“CH-CH. In this hydnaearbon, and its homologues, 


carbon appears to be bivalent, and for reasons similar to those 
ju.st ascribed in the case of ethylene, a triple linkage is written 
between the carbon atoms; c.g., CH= -CH. This gas, which is 
much more easily and inexiiensively prepared by the action of 
water on calcium carbide {see Carbides), readily takes up hydro¬ 
gen, giving ethylene. The homologous hydrocarbons of this series 
readily undergo a change kn*)wn as polymerization (q.v.)\ 
thus acetylene |»assed through a red-hot tube gives benzene.; 
.WBHa • The hydrogen atoms in acetylene can be replaced 

by metals, and the explosive red copper and white silver com¬ 
pounds arc used for the characterization of this substance. Under 
the catalytic influence of mercuric salts, acetylene combines with 
water giving acetaldehyde (sec Aldehs'DKs), a substance which 
may be readily oxidized to acetic acid iq.v.), or reduced to ethyl 
alcohol. 

(iv.) Di-Olefines. These hydrocarbons are isomeric with the 
homologues of acetylene, butadiene, ('IU=^(’H-(’H —UIT, being 
isomeric with ethylacetylei.e, CH.i-CH.-C; -CH. Unlik** the acety¬ 
lenes, they do not form copper or silver salts. The most interesting 
members *)f (his s»Ties are those which undergo polymerization to 
a substance resembling caoutchouc. This is the case with butadiene 
and with isoiaene, CTB. C(CH,, )-(TI Clb.. The lattei hyilr*)- 
carbon, warmed for 50 hours at tio" (' with sodium in a sealed 
lube, give.s a nearly quantilatix’e yield of a substance with proper¬ 
ties very similar to tho.st* of rubber. 

Oxidation Products of Hydrocarbons.—The paraffins are 
oxidized only with difficulty; con.sef^uently other sources of (heir 
valuable oxi*la(ion jiroducts have (*) be fouii*!. It has already lieen 
mentioned that methane and methyl alc*)h*.)l can be obtained by 
the re*luction of carbon monoxide or dioxiilc, and that aei'tic acid 
and acet*)nc can be prepared indirectly from coal. Methyl alcohol 
(iTicthanol), CH, 0 , acetic acid, CTUC),, and acetone, C;,H„ 0 , also 
ari.se from the distillation of wood. Ethyl alcohol, CTBO, is manu¬ 
factured in enormous quantity by vinous fermentation, and butyl 
alcohol is the most important product of the bacterial fermentation 
of mai.se. Sut:h oxidized products of the hydrocarhons. and not 
the inert hydrocarbons themselves, arc the starting materials for 
a large number of aliphatic syntheses. 

The Alcohols. Methyl alcohol, CIUC), when acted ujion by 
metallic sodium, cvolv’cs'hydrogen and gives sodium methoxid|, 
(’H.,OXa. This and other reactions show that one hydrogen atom 
is different from the other three, indicated graphi*ally by linking 
(hat hvdrogen (*> oxvgen, forming the hvdroxvl group (OH), thus 
methyl alc*»h*d is Cii,-OH, ethyl alcohol CH.rC^iUOH, and so on. 
It has been observed that when once oxegen has enter*'*! into sueh 
stable substan* »'s as the jiaralTins, further oxidation is easy. Ethyl 
alcoh*)l, for example, is readily oxidized to acetaldehvde: 

CIi..ClU.OH-^ CH.,.CH.( 0 H),->H ,0 + CH,. CH 0 

Sulistances containing two hydroxyl groups attached t*) one carlion 
ut*)m are very unstable and at once lose water giving the aldehyde. 
It will be noticed that oxygen has attacked the carbon atom which 
is already partly oxidized. This is invariably the case provided 
that such a carbon atom has hydr*)gen atta*:he(i to it. 

In the hytlrocarbon propane, CTB-CIE-CH;,, the terminal 
hydrogen atoms are symmetrically .situated in the molecule, hence 
theoretically but one //-jiropyl alcohol, CbU-ClU-C'llOH. is 
capable of existence, and one only is actually known. This alcohol 
behaves on oxidation in a similar manner to ethyl alcohol, giving 
first propvl altltfhvde, CHrCH^CHO, and then propionic acid, 
UIIvCITCOOH. 

Wlu'ii (he (wo central hydrogen atoms in propane are considered, 
it will be seen that a second isomeric alcohol, CH,, CH(OH) CHn, 
is jiossible. and actually, two i.someride.s are invariably found when 
a hydrogen atom in propane is replaced by univalent groups or 
such elements as chlorine, bromine, etc. Isopropyl alcohol, 
CH,,-CH({^H)-CH:,, is oxidized to acetone, a t>’pical member of 
the group of ketones (q.v.): — 

CH,-CH(OH)-CH,-* CH 3 -C( 0 H) 2 -CH,-> CHyCO CH,. 

Tke Aldehydes. When acted upon by phosphorus pcntachlo- 
ridc, the oxygen of the aldehydes is replaced by two atoms of 
chlorine; thus, acetaldehyde, CHgCHO, gives ethylidene chloride, 
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CH;,CHCl.., isomeric with ethylene dichloridc. CH^ClCHyCl. 
When aldehydes are further oxidized, they pass to acids as 
follows;— 

H H OH OH 

/ / 

CHs—c H Clla—C—on — CHs—C-OH CHj—C 

\ \ \ % 

H OH OH O 

the third substance, for reasons already mentioned, being unstable 
and losing a molecule of water. 

The Organic Acids, R CO,H {see Acids b all contain the car¬ 
boxyl group -COOH. If acetic acid, CsH.Oj. is acted upon by 
phosphorus pentachloride, acetyl chloride, CbHaOCl, results, a 
j)roof that the acid contained the OH group. The chlorine atom 
in this substance can be replaced by NH* by acting upon it with 
ammonia, and the resulting substance, can be dehy¬ 

drated, giving acetonitrile, CaHsN, which can also be synthesized 
from methyl iodide and potassium cyanide, CH;.l-| KCN~ 
R1 I CH:,CN. These observations, which show that acetic acid 
contains a methyl group (CH;,) linked to carbon, and in addition, 
a hydroxyl group, support the foregoing formula for acetic 
acid. 

The alcohols, ketones, aldch}’cles and acids constitute the most 
important oxygen-containing materials of organic chemistry. 
Derivatives are known containing two or more of the same charac¬ 
teristic groups; c.g., glycerine, CH,.(OH)-CH(OH)CH,(OH), 
or malonic acid, CTIy(C001I)i.. and, on the other hand, organic 
.substances have been synthesized, or occur naturally, con¬ 
taining two or more different grouv)s such as lactic acid, 
CH,, CH(OH ) C001i (q.v.) or one of the tartaric acids, 
COt)HrH(f)H) CH(OH) C(.)OH {q.vO. 

Alcohols.—d'hese substances are classified in accordance with 
the nature of the hydrocarbon in which hydrogen has been re¬ 
placed by (OH). If such an atom be replaced in the iiaraflins, 
the saturated alcohols result, several of which have been previously 
discussed! When the replacement occurs in one of the ethylene 
hydrocarbons, an unsaturated alcohol such as allyl alcohol, 
CHv CHCrL.QH, is formed. An alcohol of this type, besides 
showing tht“ characteristics of alcohols, has, in addition, the prop¬ 
erties of unsaturated hydrocarbons. Allyl alcohol on oxidation 
gives acrolein, CH,—CH CHO, which in turn gives acrylic acid, 
(IT CH COOll, and on reduction pas.ses to w-proi)vl alcohol, 
CH:,CIb.CH,UH. 

Those alcohols containing the grouia—CFLOH. which ])ass on 
oxidation into aldehydes and acids of the .same carbon contcnit, 
are known as primary alcohols. Those containing the CHiOH 
group, termed secondary alcohols, on oxidation give ketones 
having the same number of carbon atoms. A third class called 
alcohols, for instance, tertiary butyl alcohol, (CH;,).-,C OH, 
give, w'hen oxidized, substances of smaller carbon content. 

Alcohols can be synthesized from the corresponding halogen 
derivative by the action of hydrated silver oxide or lead oxide 
and water; thus ethyl iodide, CallJ, gives ethyl alcohol. Such a 
reaction as this may be used for introducing several OH groups. 
Ethylene dibromide, treated in a similar manner, gives glycol, 
CH,(OH) CH.OH. Alcohols also result from the reduction of 
ketones and aldehydes. Ethylene dissolves in strong sulidiuric 
acitl to give ethyl hydrogen sulphate, CH.-HSO,; when this is 
treated with warm water, it generates sulphuric acid and gives 
ethyl alcohol, which may be separated by distillation. Propylene, 
CH,.= CH-CH.,, di.ssolves in the concentrated acid to give iso¬ 
propyl hydrogen sulphate, (CH,,)iCHH.SO,, which passes to 
isopropyl alcohol, (CHafaCHOH, on treatment with water. Since 
propylene is formed by dehydrating «-propyl alcohol, this process 
effects the conversion of a primary into a secondary alcohol. The 
properties of the more important alcohols are dc.scribcd under 
Alcohols. 

The lower members of the paraffin alcohols are miscible with 
water in all proportions, but as the series is ascended, the solu¬ 
bility diminishes rapidly. Both methyl and ethyl alcohols are 
extremely valuable solvents for organic substances. 

With sulphuric acid, alcohols give hydrogen sulphates: 


Ca.0H+H,S0.=-CHaHS0«-fH,0. If this acid sulphate U* dis¬ 
tilled. dimethyl sulphate is formed (CTEtySO,, a sub.stance largely 
used in industry for the introduction of the methyl (CH,) groui). 
The corresponding organic analogues are prepared by ht'ating to¬ 
gether alcohol and an organic acid, and are called esters. I'rom 
acetic acid and ethyl alcohol, for in.stance. ethyl acetate 
ChLCOOCaHf,, is formed. 

Ethers. —The group of ethers is closely related to the alcohols, 
and ordinary ether may hc': taken as a t^^)ical repre.sentative. 

This substance may be regarded as ethyl alcohol in which the 
hydrogen of the hydroxyl group has been replaced by another ethyl 
group, C-,H:,OCi.H,. When sodium acts on ethyl alcohol, the 
resulting derivative is sodium ethoxide, CTEOXa, and when this 
is treated with cthvl iodide, the following reaction takes place; 
CTECIX^I-) ICTE.- Nal ] C,IE,U CTE. This synthesis, which is 
of general applicability, leads directly to the constitutional formula 
of the resulting ether. The usual method for the preparation of 
this valuable anaesthetic consists in (he interaction of ethyl alcohol 
and ethvl hvdrogen sulphate; r.Tir,HSO«-4-C3H!.OH (Edl,.),0 
I IE-SCE! 

Ethers, which arc isomeric with alcohols, are neutral substances 
only slightly ,m)luble in waiter, and ethyl ether is largely used as a 
solv'ent in organic chemistry. The simplest, methyl ether, 
riEO-CH:,, isomeric with ethyl alcohol, CTbE^H. is a gas only 
slightly soluble in water and unacted upon by sodium, whereas 
ethyl alcohol is miscible in all proportions with water and evolves 
hydrogen when acted upon by an alkali metal. 

Aldehydes and Ketones. —Both in their mode of formation 
ahd in their properties the ketones show great resemblance to the 
aldehydes (.ver above), the (wo series resulting from the oxidation 
of the secondary and primary alcohols respectively, and both can 
be obtained by the distillation of suitable calcium salts of the 
acids or mixtures of these, 

The simplest ketone, acetone, CTE CO CIE (q.v.), is one of the 
products of the bac terial fermc'ntation of maize, and is made tech¬ 
nically by the distillation of calcium acetate (CIbE'OO) .C'a 
--('aCO;,-| CIE-CO CHa. Ketones neither oxidize as reatlily as 
aldehydes, nor polymerize: otherwise their reactions art' strikingly 
similar. Like the aldehytles, the ketones combine with sodium 
bisulj)hite and hydrocyanic acid; both aldehydes and ketones con¬ 
dense with hydro.xylamine to form “aldoximes," R CH;N ()H, and 
“ketoximes,” RR'C;N ()H, res{)ectively. 

Acids. —Organic acids containing the carboxyl group, -(.'OOH, 
are classifiable according to the. nature of the hydrocarbon the 
hydrogen atom of which is rt^placed by this group. If re|)lacement 
occurs in the paraffins, (he saturated acids result. Thus, methane 
gives acetic acid, CH;, (.’OOH. If a hydrogen atom in the ethylene 
hvclrocarl)ons is replaced, the unsaturated acids ap[)ear; thus 
fiE-CIE gives acrylic acid, CIE.CH-COOH. The possibilities of 
isomerism in the saturated acids arc very similar to those pre¬ 
viously discus.sed. Thus, there are two isomcrirlcs containing four 
carbon atoms, namely, n-bufyric acid, CH- CbE CH- COf )H, and 
isobufyric acid, CH,tCH(COOH ) CH:, (sec Acids). The sub- 
.stances under discussion are termed fatty acids, since the higher 
mernl)ers, combined with glycerine as esters, form the group of 
natural fats or glycerides (q.v.), which' on boiling with alkalis 
give glycerine and the alkali salts of such saturated acids as 
.stearic and palmitic acids, together with the unsaturated oleic 
acid. This breakdown of an organic ester is termed saponification, 
although the term is now used in the somewhat broader sen.se of 
hydrolysis (a loosening by water). 

A valuable synthetic method for the preparation of acids con¬ 
sists in the formation of nitriles by (he interaction of an alkyl 
iodide such as ethyl iodide with potassium cyanide. (EH,,! j K('N 
— CaHtCN~|-KI, and the subsequent saponification or hydrolysis 
of nitriles with aqueous alkali, the alkali salt of the acid being 
formed: C,a. CN f KOH4-H.X):^:C3H„ rOOK | XTI,. 

The reactions of the acids are described under that heading, 
and the acid-amides derived therefrom by replacement of a hy¬ 
droxyl group by an amino-group are also described separately. 
The action of pho.sphorus pentachloride upon acids gives the acid 
chloride, e.g., CHvCOCH P0C1., 4-HC1. and 
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these react with the alkali salts of the acids to give anhydrides: 
CH. COCI f CHrCOONa-- <'CH,C 0).04 NaCl. 

The anhydrides react with water, alcohol or ammonia to give 
the acid, ester or amide respectively;— 

(R C: 0 ;,. 0 -fH/) - 2R COOH; 

(R C0;.0 I jR'OH 2R CO 0 R'+H* 0 ; 

(R 2NHa - 2R CO-NHH-H3O. 

Palmitic, stearic and oleic acids are of great commercial im¬ 
portance and are dealt with in the article Fattv Acids. The struc¬ 
tures of the first two art: known from application of methods al¬ 
ready indicated to be rc.spectivcly C,r.H.i,-COOH and Ci/H^ COOH, 
all the carbon atoms being in a .straight chain. Since oleic acid is 
Ci lTrCO^H, it is of importance to determine the actual position 
of the double linkaj’e, and this has been shf)Wii by the investigation 
of (he ozone addition product. Such compounds re.sult from the 
interat tion of the two doubly linked carbon atoms with this 
reagent, and when decomposed brt'ak down at this point. The 
oleic acid derivative yields an aldehyde CH:, (CIF),-CH() and an 
aldehyde-at id CllO fCMf;, tv C'OOfl. ('onsecjuently (he double link¬ 
age lies in the centre of the CH, [CHuJ^CHJ t-COOH 
molecule. 

Du arboxyitc Acids. — 1 'hese acids contain (wo t arboxyl 
groups, (ilycol, (■H..(()Ii) ClT.OH, on oxidation gives oxalic acid, 
COOH C'OOH. I‘',thylene dibromide gives ethylene diryanide, or 
succinonilrile, ('}!,('N CTI.CN, when acted upon by aqueous 
potassium cyanide; this nitrile when saponified gives succinic acid, 
CO,HCHrrH,.(TbH. ' 

The f)ro[)erlies of these acids depend on the relative position 
in the molecule of the two ctirboxyl groups. Maionic acid, 1 
Cflad'OOlIwhen healed evolves carbon dioxide and forms 
acetic at id, w'hereas suct inic acid gives an anhydride (('H-CO);.(). 

If .suctinic atiti is chlorinated, the first product is chlorosuccinic 
acid. CO,n('H..C'HC'l('(),H. When this is acted upon by 
alcoholic alkali.s, lumtiric acid i.s formed, ('t)Oll CH - CTl-COOlI. 


stituted for hydrogen atoms, affords very valuable evidence for 
the determination of the structure of new organic substances dis¬ 
covered in the animal or plant world. Large and important groups 
of aliphatic derivatives have been synthesized containing two or 
more different functional groups, and of these a few selections will 
now be discussed. 

Hydroxy-Aldehydes and -Ketones .—The hexahydric alcohols 
such as mannitol or mannite, CH/)H (CHOH)i CBI.OH, are 
soluble in w'ater and have a sweet taste, but unlike the sugars they 
do not reduce alkaline cof)ix;r solutions, are not fermented by 
yea.st, and cannot be utilized as a food by the body. When a 
(CH/)BI) group is oxidized to the CHO group, or an adjacent 
(CHOH) group is converted into a CO group, the sugars result. 
These important compounds are also termed carbohydrates and 
arc described more fully under that heading. Grape-sugar {d- 
glucose), CH.OH fCHOHti-CHO, occurs in many fruits and in 
honey, and in mo.st sweet fruits laevulose (fruit-sugar or d-fruc- 
tose), CITOH-f CHOH.l. CO CH/)H, is found. 

Owing to the different arrangements of the valencies of the 
carbon atom.s in space, numerous other compounds are capable 
•f existente having the same plnfie formulae; thus there arc 16 
possil)le stereoisomerides all having the same structure as glucose, 
and 14 of these are known. The carbohydrates are divided for 
convenience into four main groups according to the number of 
actual or potential CO groups iiresenl. In each of these four 
groups the ratio of hydrogen atoms to oxygen atoms is 2:1, as 
n water—hence the name carbohydrate. 

The monosaccharides are grouped about the hexoses, of 

which glucose and fructose (sec above) are the most important; 
pentoses, CnH,./).-, are included in this grouj). The disaccharides, 
C,,.llj..Ou, may be regarded as <lerived by the loss of water from 
two similar or dissimilar monosaccharide molecules:—2C,;lIiO« 

irO- CiJI-O,,. Cane-sugar (sucrose or saccharose) is the most 
important member of this group, which also includes lactose (or 
milk-sugar) and maltose (or malt-sugar); on hydrolysis it yields 
equal parts of glucose and fructose, whereas maltose gives only 


This HHsaiurate.d acid shows the properties both of ethylene and 
of succinic acid. It sublimes at 200 ’ and at a higher tempera¬ 
ture gives an anhydride w'hicli on warming with water, does not 
revert to fumaric acid, but gives an iwmeride, maleic acid, which 
melts at 130'’ C', and reverts to furnaric acid when its aqueous 
solution is healed to about 200" C. Both of these acids have the 
.same structural formula, viz., COOH-CH"-CII-COOH, and con¬ 
sequently this is the first case considered where the uniplanar 
conception of valency fails to account for the existence of a pair 
of isomerides. An extension of the conception u.sed hitherto is 
therefore necessary, and this is made along the lines of vStereo- 
CHF.MISTRY (q.v.). Briefly, the explanation of this type of iso¬ 
merism (or stereoi.somerism) is to be found in the different rela¬ 
tive positions in s[)ace of the groigis attached to the carbon atoms, 
thus;— 

COOH~<'—H H—C—('OOll II—r-CCT. 

II II II >> 

II-c'—coon n—c—c(K)ir h— c—co 

I'uninrie acid. Maleic acid. Maleic anhydride. 

The decision as to which formula should be ascribed to the 
individual acids may be determined by their chemical reactivity. 
Thus, maleic acid very readily loses water and passes into maleic 
anhydride, and for this rca.son the two carboxyl groups are sup¬ 
posed to be near together in space. By this and similar arguments, 
it is possible to determine the configuration of such pairs of 
isorncritles. 

Substances Containing Two or More of the Functional 
Groups. —Alcohols containing one or more hydroxyd groups have 
been mentioneii. Similarly aldehydes, ketones and acids have been 
discussed, and in addition a few dicarboxylic acids and their 
derivatives have been alluded to in order to bring out points of 
theoretical importance. A knowledge of the characteristics of 
these functional groups in these four classes, and of the alteration 
in the properties of the hydrocarbons when such groups are sub¬ 


glucose. The trisaccharides, 2HX) ) are 

rare, but the polysaccharides (CaHjoO;,),, where n is generally a 
large number, are very well known in the form of starch and 
cellulose. 

Hydroxy-Acids .—When acetic acid is chlorinated, the first prod¬ 
uct is monochloroacctic acid, CH..CI-GOOH, which, on boiling with 
water, yields hydroxy-acetic or glycollic acid, Cn.QH COOH. also 
found in unripe grajx's. One of the most characteristic reactions 
of aldehydes is the formation of cyanohydrins with hydrocyanic 
acid. Thus, acetaldehyde readily gives acetaldehyde cyanohydrin, 
CTi,CH(OH) CN. When this is saixaiificd, inactive lactic acid, 
CHrCH(()H)-COOH, is formed. Lactic acid, which contains an 
asymmetric carbon atom (see. STpmocHEMisTRV), occurs in three 
forms; the optically inert isorncride is formed during the lactic 
acid fermentation of carbohydrates such as lactose and glucose, 
and is consequently present in sour milk. Sarcolactic acid, 
the de.xtroiotary modification, occurs in meat juice, and the 
laevoform may he prejpared by resolution of the ordinary inert 
acid. Isomeric with lactic acid is / 3 -hydroxy-propionic acid 
CBIjCOH I CIL-COOH’, which may be taken as an illustration of 
the nomenclature employed in this group of acids. The next higher 
is termed 7-hydroxybulyric acid (CH,OH CH,.CH,.COOII). 

On heating these hydro.xy-carhoxylic acids, it is found that their 
behaviour dcpciiids on the relative position of the two functional 
groups. Lactic acid, where both are linked to the same carbon 
atom, loses two molecules of water from two of the acid and 
gives lactide. jS-hydroxy-propionic acid loses water and gives the 
unsaturated acrylic acid, CHj—CH-COOH. But the most inter¬ 
esting anhydride formation takes place with the next homologues 
—the y- and 5 -hydroxy-acids—which give rise to stable 7- and 
5 -Iactones, containing 5- and 6-membered rings:— 


CHrCHrCHrCO 



CHjCHrCHrCHrCO 



O 


o 
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Citric acid, CH,(COOH).C(OH)(COOH) CH.COOH, widely 
disseminated in many varieties of fruit—lemons, currants, goose¬ 
berries, etc.—is manufactured from lemon juice which contains 
6-7%, and also by a fermentation process (Citromycetes) from 
carbohydrates, glycerine and similar substances. It has been syn¬ 
thesized from dichloroacelone. CHsCl CU-CH-Cl. which absorbs 
hydrocyanic acid, giving CHsCl-C(OH)(CN)-CH,Cl, a cyano¬ 
hydrin, saponifiable to the dichlorohydroxy-acid. The chlorine 
atoms are then replaced by cyanogen (CN) groups through the 
agency of potassium cyanide, and saponification of the resulting 
dinitrile leads to citric acid. 

Kctonic Acids. —The most interesting member of this group 
is acctoacetic. acid, best known as CHa•CO•CHl.•COOCBH^, ethyl 
acctoacetatc, which, owing to its peculiar properties, and great 
chemical reactivity, lias been more fully investigated than any 
other aliphatic derivative, and is therefore de.scribed separately. 
Its behaviour is often in accord not only with the above formula, 
but also with the constitution CHrC(OH) ;Cli CO()CL.Hr.. A sub¬ 
stance such as this, the constitution of which apjx^ars to vary 
according to conditions, giving rise to two types of derivatives, is 
an example of the phenomenon of tautomcrism {see Isomerism). 

Acctoacetic ester, when treated with sodium, or with alcoholic 
sodium ethoxide, gives a highly reactiv'c sodium derivative which, 
when acted ur)on by ethyl iodide, yields ethyl ethylacetoacctate, 
CH., CO CH(CJIf,) COOC\lIf.. A repetition of these processes 
gives ethyl diethylacetoacetatc, CH.rCO-CtCvHr.is-COOCalL. Acct¬ 
oacetic ester itself or its mono- or di-ethyl derivative can be 
decomiiosed by alkalis or acids in suitable concentrations to give 
a preponderating yield of either ketones or acids. The mono-ethyl 
derivative can give cither a ketone. CHa-COCH;(CvH-.), or an 
acid, CIIii(CaHr,) COOH, and when it is remembered that a v'ariety 
of groups can be introduced into the original ester, it will be 
realized that a large number of derivatives can be .synthesized, 
of acetone on the one hand, and acetic acid on the other. 

Moreover, the sodium derivatives of acctoacetic ester and of 
its mono-alkyl homologues, when acted upon by alcoholic iodine, 
furnish a condensation product, 

CH..COCR(rOOC\.Hr.)CR(COOrjT,).CO.CH, 
with elimination of sodium as sodium iodide. The new derivative 
can then be decomposed to give cither di-ketones, 

CH. C'O CHR CHR CO CII„, 

or dicarboxylic acids, COTI CHR CHR COjH, where R is a hydro¬ 
gen atom or an alkyl group. 

Malonic ester, CH^fCOOCallfdo, is another very reactive ester 
of considerable utility in syntheses. Thus, with either sodium or 
sodium ethoxide, it gives a reactive sodium derivative which 
readily decomposes with ethyl iodide to give ethylmalonic ester, 
CHfCgH,,) (COOC.,Hr.)*. The acids derived from any of these 
malonoid esters decompose when heated, giving off carbon dioxide, 
and yielding derivatives of acetic acid, C(CTIr.)2(C()OH)2= 
COa-l-CHCCsHflfsCOOII. Moreover, the sodium derivative of 
the ester may be acted upon by iodine to give a tctracarboxylic 
ester, CH(COOaHr,).CH(COOGHr,)2, and by repeating the.se 
processes, acids containing a large number of carboxyl groups have 
been synthesized. 

Halogen Derivatives.—By the limited action of an alcoholic 
solution of an alkali on ethylene dibromide, the monobromo-sub- 
stitution product of ethylene, vinyl bromide, CH™ CHBr, can be 
isolated, but such derivatives containing the halogen linked to an 
unsaturated carbon atom do aot show the reactivity of the satu¬ 
rated halogen products. The most important member of the 
unsaturated scries is allyl iodide, CHs—CH —CH.I, which is as 
reactive as the paraflinoid iodides. 

Ethyl iodide dissolved in dry ether is rapidly acted upon by 
metallic magnesium to form a solution of magnesium ethyl 
iodide. CJE Mgl [or GHr. MgI-f (GHO^O] {see Grignard Re¬ 
agents), and when this acts on lead chloride, lead tetraethyl, 
Pb(CaHr,)4 or lead ethide, is formed. This substance is of impor¬ 
tance as an “anti-knock” in petrol or gasolene, a suitable mixture 
being .sold as the proprietary brand “Ethyl.” Chloroform, CHCl*, 
prepared by the action of bleaching powder on alcohol, and iodo¬ 


form. CHE, by the interaction of iodine, alcohol and alkali, are 
used in medicine, the former as an anaesthetic, the latter an anti¬ 
septic. When acetic acid is chlorinated, it gives mono-, then di-, and 
finally tri-chloroacetic acid. CClaC'OOH, and all of these are Very 
much stronger acids than acetic itself. 

Sulphur Derivatives.—When the ox\gen in. for instance, 
ethyl alcohol is replaced by sulphur the re.sulting .sub.stance is 
called ethyl mercaptan. It i.s prepared technically by the 

interaction of ethyl chloride and potassium hydrosuljihide. KSIl, 
and readily condenses with acetone, as follow.s;— 

(CIE) 2 C 0 [ :C,H,SH-((TE),C(SCJI,). 1 H.O, 

The resulting sulphur derivative, when oxidized by potassium 
permanganate, gives sulphonal, (CIE ),C(SO,C,Ilf,),, which is used 
as a hypnotic. When carbon disulphide is treated with alcoholic 
potash, potassium xanthate, ClH^O-CS SK, is formed, which 
crystallizes in yellow needles, and derives its name from the 
yellow’ colour of its cuprou.s salt. Cellulo.se xanthate (viscose) is 
of great value for the preparation of artificial silk. 

Derivatives Containing Nitrogen.—When ethyl iodide and 
alcoholic ammonia interact, the following amines are [iroduced in 
the form of their hydriodides: ethylamine. C.jH,.NlE; diethyl- 
amine. (C.,Hr.)sNH; and triethylamine (CJElnN; together wdth 
lelraethylammonium iodide, N(C,IE)J. The salts of all except 
the last are readily decomposed by alkalis, and the sejiaration of 
the organic bases is described under Amines. The amines are 
.stronger bases than ammonia, but very .similar to it in their ])rop- 
erlies {sec Ammonia). The lower members are inilammable ga.ses 
w'ifh an ammoniacal odour, soluble in water, giving alkaline solu¬ 
tions, and all form characteristic salts with acids. 

The Acid-Antides {see Amihe-.s), of the general t> pe R CO NIi:-, 
arc hydrolyzed by boiling alkalis to ammonia and tht* .salt of 
the corresponding acid, whereas amines are unaflecled !)>’ 
this treatment. Urea {q.v.'), COfNIO^, the acid-amide of carbonic 
acid, obtained artificially in a memorable .synthesis from ammo 
nium cyanatc by W’bhler in 1H28, may also be synthesized by the 
action of ammonia on phosgene, COCb. It is one of the most im¬ 
portant of the final ])ro(lucts of protein metabolism, and occurs in 
the urine of mammals; a human adult, for instance, excretes about 
30 grams per day. The nitriles, R-CN, and the hydroxy-nitriles, or 
cyanohydrins, e.g., acetaldehyde-cyanohydrin, CH.vCHtOH ) CN, 
have been previously discussed. The former on reduction give 
primary amines such as propylamine, CsHf/CHa-NHa. When the 
cyanohydrins arc treated with ammonia, they are converted into 
amino-nitriles, e.g., CHmCH(NHi.)-CN, and on saponification, 
these yield the amino-acids. 

The Amino-Acids are of great physiological importance since 
it has been shown that the proteins {q.v.) on hydrolysis yield a 
variety of acids belonging to this group. Glycine, glycocoll or 
arnino-acctic acid, NIE CHi, CO...H, the simplest representative of 
the clas.s. i.s a solid melting at 232° C, soluble in water, and can 
be obtained by boiling glue with dilute sulphuric acid, or syn¬ 
thetically by the action of ammonia on mono-chloroacelic acid. 
By the hydrolysis of different proteins, a large number of amino- 
acids have been obtained and their constitution determined by 
synthesis. These acids have been very closely studied as a 
preliminary step in the attempts that have been made to .synthe- 
.size the proteins themselves. 

The Proteins arc of profound biological importance, for they 
appear to be the e.ssential constituents of the living cell, and arc 
intimately bound up w'ith the processes of life Their molecular 
weight is very large, but no exact estimations have yet been made. 
The simplest proteins include such substances as the albumins, the 
plant globulins, and the albuminoids such as gelatin, or silk 
fibroin, cascinogen from cheese, etc. Conjugated proteins are such 
individuals as haemoglobin, etc. When boiled with concentrated 
hydrochloric acid, or with 23% sulphuric acid, (hey break down, 
giving various amino-acids. From all the proteips investigated 
by this method up to the present, 20 of these amino-acids have 
been isolated, that found most frequently being leucine, 
{CH:,),CHCH,CH{NH/i C(K)H. The conclusion that different 
proteins are built up of varying numbers of amino-acids is obvious. 
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and attempts have t)ecn made to reconstruct them, commencing | (a) benzene derivatives, benzenoid compounds or aromatic com- 
with these simr)ler acids of known molecular structure. The result ,proper, and (b) alicyclk compounds. The homocyclic 


has been the .synthesis of a group of substances called the polypi'P- 
tidvs, of which the nioletular ardiitecturc is therefore known, and 
some of which are of c<jnsiderahle molecular magnitude. They 
show many of the characteristic reactions of the proteins them¬ 
selves but are not identical with them, so the constitution of this 
important group of substances is still unknown. 

Laboratory Synthesis and Photosynthesis. —throughout 
this summary of the aliphatic derivatives, many have been men¬ 
tioned as occurring in the {)lanL kingdcjm. It is well to point out 
that although a considerable number of these have been synthe- 
•sized in the laboratory, and are identical in every respect with the 
natural i)roducts, the methods emijlcjyed in their jen-parafion are 
entirely different from those taking place in the living cell. The 
two sugars, dextrose and laevulo.se, and palmitic, stearic and malic 
acids, for instance, have been obtained .synthetically, idthough 
starch, cellulose and the proteins have not. All these complex 
substances, however, are manufactured by the living ccdl from the 
carbonic acid ()resent in the attnosjjhere, from nitrogenejus material 
and v.'irious inorganic constituc-nts in the .soil, under the inlluence 
of moisture and with Init slight variation.s of ti'mperature, the 
energy re()uired being obtained dircatly or indirectly from the 
sun; so that, without the last factor, the whole jrroca'ss w'ould 
cea.se. Attempts have bc'en mtide in thc“ laboratory to imitate the 
reactions which are believed to take place in the li\dng cell; 
these are meeting with an increasing measure of succc.'ss, which 
should give rise to a new organic chc-mistry of great importance 
to intui. 

.See adv.ancc'fl works on organic chemistry, and numerous articles 
in the Journal and Annual Rvport of the (.'hemical Society, liritish 
Chi'm'ual Ahstracls and .see also list of journals, in which original 
jrapers appear, in F. A. Mason, Inlrotlm lion to the Literature uj 
Chemistry (i(;24). (F\ Fk.) 

HOMOCYCLIC DIVISION 

Organic compounds may be classilied on the basis of molecular 
structure into two main divisions: (i) ctj)c*n-(hain, alij)hatic or 
ncyelic compounds, and (:) closed-chain, or cyclic compounds. 
The latter division presents a grc'at diversity of types: oxygen, 
nitrogen, sulphur .and other elements may participate with carbon 
in manifold ways to form cyclic nuclei; the resulting ring-.syslems 
exhibit charac tc-rs c losely resembling open-chain compounds, in 
so far as they yield .substitution derivatives and behave as com- 
|)Ound r.'idicals, In classifN'ing closed-chain compounds, the* first 
step consists in dividing them into (i.) carbocyclic, in which the 
closed chain, ring, or nucleus is composed solely of carbon atoms 
—these are known also as homocvclic or isocyclic on account of 
the identity of the- members of the ring—ami (ii.) heterocyclic, 
in which different elements go to make up the ring. A molecule 
containing two or more ring-systems, r.c:., naphthalene or camphor, 
is .said to be polycyclic. 

Homocyclic compounds may be conveniently subdivided into 


{ nucleus of benzene, C«H*, and its derivatives invariably contain 
; six carbon atoms associated with fewer hydrogen atoms (or their 
substituents) than suffice to satisfy the carbon valencies, the 
deficit being in all instances the equivalent of three double link¬ 
ages; this peculiarity of structure is as-sociated with the “benzen¬ 
oid” or “aromatic” character which is shown also by certain 
.similarly constituted heterocyclic compounds, such as pyridine, 
rjL.N. Alicyclic compounds do not exhibit the “aromatic” 
character, but, as indicated by their name, bear a general chemical 
resemblance to the ali[)hatic compounds. 

The alicyclic subdivision embraces the import.int class of cyclo- 
parnffms or polymethylencs and their derivatives, in 

which the nucleus contains three or more carbon atoms, all of 
which are fully saturated. In addition, it comprises a similar range 
of cyclo-olefittes and their derivatives, in which the carbon nucleus 
contains one or more olelinic linkages (double bonds). The most 
important members of these two classes, like the aromatic com¬ 
pounds, contain a nucleus com[)osed of six carbon atoms: it is 
convenient to classify these six-membered-ring compounds under 
the special heading of hydroaromatic compounds. A particular 
.signitK ance thus attac hes to all homocyclic compounds c ontaining 
six carbon atoms in the ring; i.c., to the aromatic compounds and 
(he hydroaromatic compounds. A summarized scheme of cl.'i.ssifi- 
cation is appended: 

Aromatic Compounds. —'Phe presence of a closed chain, or 
ring, in an organic molecule was first suggested for benzene by 
Kekule, in 1865. The representation of this hydrocarbon and its 
innumerable derivatives as closed-chain compounds has been 
termed the crowning achievement of the doctrini' of the linking 
of c.arbon atoms (Japp, Chemical Society's Memorial Lectures, 

I (JOT). The benzene derivatives, or aromatic comiiouiids, form the 
most important and most numcTous class of homocyclic com¬ 
pounds; it has been stilted, indeed, that three-f|uartt‘rs of organic 
chc'mistry is concerned with benzene and its derivatives, and that 
the benzene ring is the most familiar emblem in scienlitic litera¬ 
ture. Most of these substances are purely .synthetic in origin, 
and became known as a result of the enormous volume of research 
upon coal-tar components which followed the synthesis of the 
first coal-tar dye by W. H. Perkin, Sr., in 1S56. Organic chc'mical 
rc'search for more than 50 years after I’erkin's discovery centred 
mainly around the synthetic production of aromatic compounds 
from l)enzene and related coal-tar components. These derivatives 
are of great .scientific and industrial interest; but although the 
benzene nucleus is found in most of the natur.d organic colouring 
matters and in numerous other plant and animal products, it 
lines not possess the biochemical importance of the open-chain 
and other non-benzenoid structures of carbohydrates, fats and 
proteins. 

The treatment of aromatic compounds will be restricted mainly 
(0 a general consideration of their structure and fundamental 
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chemical characteristics; specific information concerning impor¬ 
tant individual compounds should be sought under their names 
and under such headings as Azo-compounds and Diazo-com- 
pouNDs; Nitro-compounds, Quinones and Dyes, Synthetic. 

Sources of Aromatic Compounds. —The origin of the name 
“aromatic” may be traced to the fact that many of the aromatic 
spices and fragrant oils of plants contain benzene derivatives; 
only a limited number of these derivatives, however, are charac¬ 
terized by an aromatic odour. Benzene and homologous hydro¬ 
carbons occur also in natural petroleums, particularly in those of 
Borneo and Papua. By far the most important source of aromatic 
compounds is coal-tar, of which coal yields from 4 to 7% when 
destructively distilled in horizontal retorts at 900-1100° C, 
as in the manufacture of coal-gas. Coke-oven tar is very similar 
in composition to gasworks tar, but the carbonization of coal at 
lower temperatures, or in vertical retorts, furnfshes tars in which 
the aromatic substances are replaced largely by paraftins and 
naiihthenes (vide infra). Gasworks coal-tar contains some .•soo 
.substances, but of these only about ten are isolated for common 
use as “primaries,” in the synthesis of coal-tar dyes, medicinal 
chemicals, perfumes, high explosive.s and other aromatic com¬ 
pounds of industrial importance. When submitted to nitration, 
sulphonation, chlorination, oxidation and other chemical processes, 
the “primaries” give rise to “intermediates” (of which .several 
hundreds are manufactured) and these by further treatment, 
which often includt^s an interaction between two intermediates or 
their derivatives, yield tin* fini.shed synthetic dyestuffs and 
related “coal-tar chemicals.” The most important primaries arc 
the four aromatic hydrocarbons, benzene, toluene, naphthalene 
and anthracene, together with phenol (carbolic acid) or hydro.xy- 
henzene. These are separated from the tar by repeated fractional 
distillation, supjilemenled by appropriate chemical treatment. 
Coal yit.dds only about o-5(’p of the five chief primaries; i.c., 
about irlb. jier ton, of which naphthalene forms approximately 
two-thirds, benzene together with toluene one-tifth, and phenol 
and anthracene each one-fifteenth. 

Benzene. —Benzene (q.v.), CiH.,, is theoretically the funda¬ 
mental substance from which all the aromatic compounds are 
derived; it is also the most economical practical source of many 
of them; these two facts combine to render benzene one of the 
most outstanding of all organic compounds. Much study has 
accordingly been devoted to its physical and chemical properties 
and to the satisfactory repre.sentation of the.se properties by means 
of a structural or constitutional formula. Benzene was discovered 
in 1S25 l>y Michael h'araday, in an illuminating gas prepared from 
fish oils, and its presence in coal-tar was established by A. W. 
Hofmann, in 1S45; but it was not until 1S65 (seven years after 
the publication of the theory of molecular structure) that Kekulc 
arrived at his conception of the benzene ring, or closed chain, of 
six carbon atoms. This delay was due to the difficulty of giving 
an adequate structural interpretation of the fundamental chemical 
differences which exist between aromatic and ali{)hatic com¬ 
pounds; differences which it is essential to include in a general 
review of the chemical behaviour of benzene and its derivatives 
before proceeding to a discussion of its molecular structure. 

Chemical Behaviour of Aromatic Compounds. —In comi>arison 
with hexane, C„Hh. the molecule of benzene lacks eight hydrogen 
atoms; but in spite of the high unsaturation indicated by its 
molecular formula, benzene is a particularly stable substance. It 
is affected only very slowly by oxidizing agents, and is indifferent 
towards hot dilute acids and alkalis, bromine water or the ordi¬ 
nary reducing agents. In these respects it differs profoundly from 
the isomeric open-chain compound, dipropargyl, 

HCjC CHrCHrC jCH, 

which has all the chemical properties of a highly unsaturated 
substance. More striking still, the typical reactions of benzene 
are substitution reactions. Benzene derivatives may be regarded 
as formed through the replacement of the hydrogen atoms of 
benzene by other elements, groups or radicals; and in this respect 
they resemble the substitution products of saturated aliphatic 
hydrocarbons. They are often produced, however, by reactions 
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peculiar to the aromatic series. Ability to undergo direct nitration 
and sulphonation is especially characteristic of aromatic com¬ 
pounds. Thus, benzene and its homologues react readily with 

(a) a mixture of concentrated nitric and sulphuric acids (“nitrat¬ 
ing mixture” or “nitrating acid”) and (6) fuming suljihuric acid, 
to yield nitro-derivatives and sulphonic acids, respective!)’; the 
nitration and sulphonation of benzene are repre.sented by the 
following equations; 

(fl) I HO NG,-C«H„ N(T J 11,0 
Benzene Nitn)bcnzene 

(b) 1 HO.SO.H=-.CoH..SO:.Il 1 11,0 

Benzene 
sulphonie 
acid 

The corresponding aliphatic derivatives usually have to be pre¬ 
pared by indirect processes. In the presence of certain catalytic 
agents (halogen carriers), benzene and its homologues may also 
be chlorinated and brominated, the process being again one of 
substitution: 

(c) CoH«-f Br,-CJT,Br^ HBr 

Broino- 

hcnzcnc 

Evidence of a certain type of unsaturation in the aromatic 
molecule is provided by the capacity of benzene and its deriva¬ 
tives to form substitution products under siK’cial conditions. 
When exposed to bright sunlight (in the absence of a halogen 
carrier), benzene combines with a maximum proportion of six 
atoms of chlorine or bromine per molecule, to form benzene hexa- 
chloride and hexabromide, CnH„Clo and CollHBrH; it also forms 
a triozonide, ozobenzenc, CJIn(0..,)i,; but it is unable to combine, 
like the olefines, with hydrogen chloride, hypochlorous acid, etc. 
Benzene also undergoes catalytic hydrogenation ((/.v.) in jiresence 
of finely divided nickel, forming cyclohexane, CTIi..; but this 
.substance reverts to benzene upon oxidation. Thus benzene difters 
profoundly from ethylene and other unsaturaled open-chain com¬ 
pounds in posscs.sing a greater stability than its reduction product. 

Besides exhibiting distinctive reactions—in particular, ready 
nitration and sulphonation—aromatic compounds difier from ali¬ 
phatic compounds by virtue of their higher i)roportion of carbon 
and their greater tendency to solidify. No aromatic compound 
l)roiH’r contains fewer than six carbon atoms in the molecule, and 
the more complex members tend to break down thus far when 
submitted to oxidation and other disintegrative processes; further 
oxidation of the resulting Cfl-complex then usually disrupts the 
molecule at a stride to carbon dioxide and other simple substances. 
Thus, anthranilic acid, CtHtO-N, yields aniline, C«H;N, and carbon 
dioxide when heated; and naphthalene, upon oxidation gives 

I)hthalic acid, CJEfh, which when heated with lime is degraded 
further to benzene. Such changes point to the preseme in the 
molecules of benzene and its derivatives of a stable nucleus 
containing six carbon atoms. 

Equivalence of the Six Hydrogen Atoms in Benzene —That the 
six hydrogen atoms in the molecule of benzene are .similarly situ¬ 
ated may be inferred from the fact that isomerism does not 
occur among monosubstituted benzenes of the general formula 
C'nHr.X; thus only one bromobenzene. CJI,,Br, one nitrobenzene, 
ejir.-NO.., and one benzoic acid, C«H^C 00 H, are known. This 
equivalence, which was assumed by Kckule, was first demon¬ 
strated by Ladenburg in 1874. It is unnecessary to detail the for¬ 
mal experimental proof, but the underlying principle may be 
illu.strated by referring to the isomeric nitrobenzoic acids. 
N0aC«H4-C0bH, of which three are known. When the nit re¬ 
group is replaced experimentally by a hydrogen atom, all three 
isomerides yield one and the same substance, viz., benzoic acid; 
thu.s in all three cases the carboxyl group,—COOH, may be 
assumed to have taken the position originally occupied by a 
particular hydrogen atom (a) of the molecule of benzene. The 
existence of three distinct nitrobenzoic acids shows that after the 
introduction of the carboxyl group the remaining five hydrogen 
atoms of the original benzene molecule are not equivalent; denot¬ 
ing these atoms by the letters (6) to (/), it may l)e assumed 
further that hydrogen atoms (/)), {o and id), re.spectively, have 
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been replaced Iry the nitro-group in the three nitrobenzoic acids, 
which may now be represented as follows; 

(/.jNOa-CaiCOOHrfl) (c)NO,-CJi.COOH(fl> 
(d;x\Oa-CJi..COOH(a) 

Each of these acids when distilled with lime yields nitrobenzene, 
CJff, NOa, and since the product is identical in all three cases it 
follows that three of the hydrogen atoms of the original molecule 
of benzene—namely, (h), (c) and (d )—are equivalent. An 
extension of this j)rincif)le has shown that the replacement of any 
one of the six hydrogen atoms by the same atom or group leads 
to an identical product. 

Lunneristyi oj lU nzcne Dvrivalivcs .—A large volume of exj^eri- 
mental evidence indicates that disubstitution products of benzene, 
whether of the type' CJI.X,. or CnH^XY, can exist in three iso¬ 
meric forms, as indicated above for the nitrobenzoic acids, in 
which X NCb and V' COOII. Trisubstifution product.^ of the 
ty[)c C',,H,,Xm are found to be c;ai)able of existence in three isomeric 
forms, as are also tetra-substituted benzenes, C'aHaX,, in W’hich the 
four substituents are identical; only one derivative is known for 
each of the types ('«HX,, and C„X» 

The lii’Hzrnr Kin^ —'T was .sitting, writing at my text-book; 
but the work did not progress; rny thouglits were elsewhere. 1 
turned my chair to the fire and dozed. Again the atoms were 
gambolling before my eyes. This time the smaller groups kc'pt 
modestly in the Itackground. My mental eye, rendered more 
acute by re|)eatecl visions of the kind, could now distinguish 
larger .strue fure.s, of manifold conformation; long rows, some¬ 
times more closely lilted together; all twining and twisting in 
snaktf-like motion. Bui look! What was that? One of the .snakes 
liad seized hold of its own tail, and the form whirled mockingly 
before my eyes. As if by a flash of lightning I awoke; and thi.s 
time also 1 spcml the rest of the night in working out the con.se- 
cpiencc's of the hypothesis ” These are the words in which Kekul6 
described the way in which the conce[(tion of the benzene ring 
came to him (7’. Japp, loc. cit.). The equivalence of the six hydro¬ 
gen atoms and the isomerism of the sulistituted benzenes had 
not been establishc'd at that time (1S65); but both of these 
fundamental characteristics of the benzene structural a.ssemblage 
are at once accountc‘d for when the molecule is represented as 
a closed chain, or ring, of six carbon atoms, each of which is 
associated with one hydrogen atom. The ring may be represented 
by a circle, or, more (onvcniently, in one of the following ways: 
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The disposal of the fourth valency of each carbon atom, which 
is not indicated in the.se symbols, will Iw discussed later; for the 
time being it is sufficient to state that the benzene “ring,” how¬ 
ever it may be repre.sented, stands as an expression of a com¬ 
pletely symmetrical structure in which all six hydrogen atoms are 
equivalent The hexagon is in general use as an abbreviated 
symbol for the benzene molecule; it is assumed that at each corner 
there is a (Tl group; the substitution of a hydrogen atom is shown 
by attaching the replacing atom or group {i.c., the substituent) 
to the corner concerned, as shown below. For purposes of 
systematic nomenclature the six carbon atoms are numbered 
consccut ivTly: 


5A. 

Hr 

Rr 

A 

NOi 

./X 

1 1 


si J-* 

Jno, 

NO,| J NO, 

4 

4 



Benzene, 

Bromobenzcnc, 

I-Bromo-3-nitro- 

1, 3, 5 Trinitro- 

C*H, 

C^HiBr 

licnzene, 

C*H«(Br)NOi 

benzcnc, 

C,H,(NO»)* 


From the second of these formulae it is apparent that the in¬ 
troduction of a substituent in place of any one of the six equiva¬ 
lent hydrogen atoms at once destroys the equivalence of the 
remaining five, and creates three kinds of positions in the new 
molecule. The two similar positions (2, 6) adjacent to the substit¬ 
uent are known as ortho-positions, with respect to the substituent; 
the single position (4) diametrically opposite the substituent 
is called the para-position; and the two remaining positions 
(3, 5), which are similar, are distinguished by the prefix meta-. 
It is obvious, therefore, that disubstituted benzenes should exist 
in three isomeric forms; and this consequence of Kekul6’s theory 
is in accordance with the facts already outlined. The three nitro¬ 
benzoic acids may thus be represented and named as follows, the 
prefixes 0-, m-, and p- being the recognized contractions for 
ortho-, meta-, and para-, respectively: 


COOII 

/''''.NO, 


o-Nitrobcnzoic acid, 
or I, 2-nitrobenzoic 
acid 


COOH 



7;/-.Xitrobenzoic acid, 
or 1, .i-nitrobenzoic 
acid 


COOH 



NO2 

^-Nitrobenzoic acid, 
or I, 4 -nitrobenzoic 
acid 


Di- and poly-substituted benzenes related in this way are known 
as position homerides. It will be seen that i, 2-nitrobcn2oic acid 
i.s identical with 1,6-nitrobenzoic acid, and i, 3-nitrobenzoic acid 
with I, 5-nitrobenzoic acid. It may be added that the clo-sed chain 
of six carbon atoms, know'n as the benzene nuelcus, accounts for 
the observed isomeric relationships of all types of substitution 
products of benzene. 

The nfimber of isomerides of various types when all the sub¬ 
stituent groups are alike has been indicated above. When the 
groups are unlike a greater number is possible, except in the case 
of (li-dcrivatives. When two of three substituents are alike, six 
isomerides are pos.sible, as in the case of the diaminobenzoic acids, 
C„JI,,(NHi)jCOOH. When all three are unlike, ten isomerides 
are possible; thus ten hydroxytoluic acids, CH,rC 8 Hu( 0 H ) COOH, 
are known. In the case of telra-substiluted compounds, 30 iso- 
meridcs are po.ssible when all the groups arc different. Of the tri- 
substitution derivatives, the i, 2, 3-compounds are known as 
“adjacent” or “vicinal” (f), the i, 2, 4- as “asymmetrical" (as), 
and the i, 3, 5- as “symmetrical” (5). The same three terms are 
applied to tetra-substituted derivatives having the groups in the 
I, 2, 3, 4-, I, 2, 3, 5- and I, 2, 4, 5-po.silions, respectively. 

Disposal of the Fourth Valency. —Although, very rarely, the 
carbon atom may exhibit tervalency, as in triphenylmethyl (vide 
infra), there are no grounds for assigning this exceptional valency 
to the carbon atoms of benzene. Kckulc’s original formula (1866) 
showed the six carbon atoms attached to one another by alternate 
single and double bonds, as shown in formula (I.): 
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Full formula Abbreviated symbols 

(I.) Kekul6’s static formula for benzene (1866) 

It may be said at once that despite much criticism this original 
formula is quite as convenient as any of its modifications, espe¬ 
cially in the consideration of syntheses and decompositions of the 
benzene nucleus. The physical properties are also in keeping with 
Kekule’s formula, and although benzene is not visibly coloured it 
exerts a strong selective absorption in the ultra-violet region of the 
spectrum. The lack of resemblance between benzene and tri-ole¬ 
fines may be ascribed to some extent to the fundamental difference 
in structure between a symmetrical ring and an open chain; 
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whilst to meet the further objection that isomeric i, 2-disubsti¬ 
tution products corresponding to formulae (A) and (B) do not 
exist, Kekule (1872) suggested a dynamic formula (II.)) which 
represents a rapid oscillation between two tautomeric forms and 
is curiously reminiscent of his original vision of a structure “twin¬ 
ing and twisting in snake-like motion”; 


X X 


/ % 


n-Mi 

HC CX 

HC CX 

H(! (!h 

\ / 

C 

H 

Hct 

/ 

C 

H 

U 

(A) 

(B) 

(II.) Kekul^’s dynamic formula 
for benzene (1872) 


Meanwhile Dewar (1866) proposed an unsymmetrical formula 
(III.). This has an interest at the present time, since it illustrates 
a relationship of benzene to the important group of quinonoid 
colours; it appears also to have a bearing upon the puckering of 
the benzene ring which has been indicated by the A'-ray analysis 
of benzene crystals. Dewar’s formula, moreover, finds support, as 
representing a possible phase of the benzene molecule, in J. F. 
Thorpe and C. K. Ingold’s recent work on intra-annular tautomer- 
ism. A “diagonal” formula was suggested by Claus (1867) and a 
“prism” formula by Ladenburg (1869); but more importance 
attaches to the so-called “centric” formula (IV.) of H. E. Arm¬ 
strong and A. Baeyer (1887): 



(Til.) Dewar's formula for (IV.) Armstrong and Bacycr’s 

benzene (i 860 ) centric formula for 

benzene (1887) 

A strong argument again.st the ethylene linkages of Kekul6’s 
formula is provided by the remarkable stability of all benzenoid 
compounds towards oxidizing and reducing agents and towards 
halogens and haloid acids. The widely different behaviour of hydro¬ 
aromatic compounds, containing either one or two ethylene link¬ 
ages (which behave towards these reagents exactly as unsaturated 
aliphatic compounds) suggests that in benzenoid compounds the 
fourth valencies are symmetrically distributed in such a manner 
as to induce a peculiar stability in the molecule. The centric 
formula assumes that the fourth valencies are simply directed 
towards the centre of the ring, thereby undergoing a mutual satu¬ 
ration; the formula is thus less rigid and precise than most of the 
others. 

More recently (1899), Thiele’s theory of partial valencies {see 
Valency) has been applied to the benzene structure with con¬ 
siderable success. Thiele’s formula (V.) represents the benzene 
molecule as a particular combination of the so-called conjugated 
systems which were first studied in open-chain compounds; the 
centric formula, on the other hand, has been criticized as an ad 
hoc representation calling for a novel system of valencies and a 
unique distribution of affinity. According to Thiele, benzene is to 
be represented as a closed series of conjugated double bonds, 
which, since it possesses no free partial valencies, is devoid of un¬ 
saturated characteristics. “As by the neutralization of the partial 
valencies the original three double bonds vanish, no distinction 
can be drawn between them and the secondary (conjugated) 
double bonds. Benzene contains six inactive double bonds. Thus, 
the difficulty presented by the two ortho-positions, which Kekul6 
attempted to meet by the aid of his dynamic hypothesis, disap¬ 
pears” (Thiele). Moreover, the appearance of partial valencies 
in di- and tetra-hydrobenzene, and hydroaromatic compounds in 
general, explains the resemblance of these compounds to unsatu¬ 
rated open-chain compounds: 



(V.) Thiele's formula Thiele’s formula for dihydro- 

for benzene benzene (CMIh) and lelrahydrxv 

benzene (,C*Hio) 

Spatial Configuration of Benzene .—According to the .space 
theor>' of Le Bel and van ’t Hoff {sec Stereociiemistky), the 
six hydrogen atoms of benzene must either be permanently co- 
planar or capable of easy passage through a co-planar jihase. If 
this were not the case, substitution derivatives (in which none of 
the substituents contain asymmetric atom.s) should exist in enan- 
tiomorphous forms, differing in their action on polarized light; 
such optical isomerism has not been established, in .spite of ex¬ 
haustive experiments. Most of the formulae given above fulfil 
this condition when interpreted in terms of the theory of the tetra¬ 
hedral environment of the carbon atom; but Ladenburg’s prism 
configuration, which requires optical isomerism for ortho-disub- 
stituted benzenes, is thereby ruled out. The modern tendency is 
to regard the molecule of benzene as a vibratory system passing 
through a number of phases, some of which are represented closely 
by the formulae of Kekule, Armstrong-Baeycr, and others. This 
view was elaborated by Collie (1S97), who suggested a spatial 
configuration consisting of a symmetrical grouping of two triplets 
of CH groups, each placed at the apex of a regular octahedron; 
the successive vibration-phases of the molecule, obtained by simple 
rotation of the space-model, are then represented in plane pro¬ 
jection as follows; 



Fir.st phase Kekulf ’s Centric formula KekulCs I.ast phase 
formula formula 

(first tau- (second tau- 

tomcride) tomeride) 


Electronic representations of the benzene mok'cule, based on the 
modern ideas of atomic structure and valency, have also been 
advanced. For all ordinary purjioscs the original representation of 
Kekule remains quite as convenient as any of the proposed modi¬ 
fications; and, aromatic characteristics of homocyclic compounds 
arc thus to lie associated with cyclic structures of .six atoms which 
arc capable of assuming a symmetrical arrangement of alternate 
single and double bonds. Cyclo-oclatetrene, ChFE, which conforms 
to the last requirement, but possesses a ring of eight carbon atoms, 
is not aromatic in character (R. Willstatter, 1911). Since, apart 
from the consideration of additive reactions, it is usually possible 
to ignore the disposition of the fourth valencies, the simple 
hexagon provides a convenient symbol for,the benzene molecule. 
It may be added that the purely physical researches of Sir W. H. 
Bragg and W. L. Bragg have demonstrated conclusively the pres¬ 
ence of a six-carbon-atom ring not only in benzenoid molecules but 
also in crystallized carbon (diamond and graphite) it.self. “When 
we consider the diamond construction we cannot but notice the 
striking appearance, in every part of the model, of an arrange¬ 
ment of the carbon atoms in a ring of hexagonal form. If we 
take one of these rings out from the model, it has the ap[)earance 
of a perfect hexagon when viewed from above, but not a flat ring. 
There are layers in graphite as in the diamond structure . . . from 
above it pre.sents the same appearance of a hexagonal network. 
Recent experiments seem to show that the layers have been flat¬ 
tened out, so that each carbon is now surrounded by three atoms 
in its own plane. . . . Whether the benzene ring is actually puck¬ 
ered under all circumstances, or is sometimes flat, we find it diffi¬ 
cult at present to say.” (W. H. Bragg.) 

Orientation of Substituent Groups in the Benzene Ring .—The 
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determination of the relative positions of the substituents in the 
molecule of a benzene tierivative constitutes an important factor 
in the Rcneral investigation of such compounds; the process is 
known as orientation ((nienlr, situated;. Since, as a rule, if high 
temperatures are avoided, a replacing group enters the nucleus 
in the position formerly (jccupiefl by the replaced group, any com- 
j)Ound which can he ol)tained from or converted into a standard 
sulj.stance, for which the relative positions of the substituents are 
known, may be dehnitely orientated. Benzene derivatives of 
knowm constitution are now so numerous that this method may be 
readily applied; but originally the number of standard compounds 
was vt‘ry small. Anujng the earliest derivatives to be orientated 
in this way were the benzenedicarboxylic acids (phthalic acid.s), 
CJIdCffOHj.. 'Ihe ortho-acid was orientated by Graebe (1869), 
owing to its f;r<Klu(tion from nafjhthalene by oxidation (wc/e/«/ru). 
The meta-atid was correlated with mesitylenc, which by reason 
of its formation from acetone (q.v.) hy conclen.sation must be 
legarch'd as 1, 3, 5-trimethyll)enzene (Ladenburg, 1875). Upon 
oxidation, mesifylene yields the monobasic mesitylenic acid; this 
when flislilled with lime loses c.arbon dioxide and gives a dimethyl- 
ben/ene (xylene), which must obviously be the meta-compound; 
and this in turn yields rnela-phthalic acid when oxidized; 

(’ll, CII., 

L’lla II f)(h ' Jcjl,, 

Mi’sliyluu; Mi sitylcuk add ;H-Xylcne w-PhlhaUc acid 

The third isomeric phthalic acid i.s thus, by elimination, the para- 
(ompoiind. Tlie cjrientation of the tw<» remaining xylenes al.so fol¬ 
lows from their oxidalioti to 0- and /?-j)hthalic acid, respectivtdy. 

Kilmer’s “absolute method” (187,:}) renders it unnecessary to 
make any assumption.^ respec ling the* constitution of standard com¬ 
pounds, such as phthalic acid and mesitylenc. Starting with the 
three isomeric dibromohen/eiies, ('.Jl.Br,, he found that when 
coiu'crted into tribromobenzencas, (MI,Hr,,, the* first i.someride gave 
only one tri-derivative; the second gave two; and the third gave 
thrc'c: from the following formulae, in which e(|uivalent positions 
for the third hminine atom are denoted l)y identical numerals, it 
is obvious that the lirsl dibromobenzene was the para-compound, 
the second the ortho-, and the third the nieta-: 
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The method is generally applicable, but in actual [)ractice it is 
often dithcult to isolate all the various isomcrides. since some may 
he produced in very small proportions. It will be seen (hat a 
simultaneous orientation of the tri-derivalives is accomplished; 
thus, (he sole tri-derivative yielded hy para-dibromobenzene is 
1, 2, 4-tril)romobenzene. The same fundamental idea may be 
utilized by eliminating one and the same group from each of a 
complete series of isomeric (ri-derivatives; thus, when the car¬ 
boxyl group is eliminated from each of the six possible diamino- 
benzoic acids, C«H4 (NH.j),:(' 0()1I, the resulting diamino-ben- 
zene, C',JU(NHi,)j, from one only of the.se acids is the para- 
compound; from two, the ortho-; and from three, the meta- 
(Gric'ss, 1874). The orientation of higher substitution derivatives 
is dotermined by considering the di- and tri-substitution com¬ 
pounds into which they may be transformed. 

Orientating Influence of Suhstifuents in the Benzene Rittf !.— 
When a second substituent is attached to the nucleus of a non- 
substiiuled benzene it may enter in one of three positions to fonn 
the- ortho-, para- or jwc/u-compound. A priori, it might be 
imagined, for example, that upon nitrating toluene (methyl- 
benzene), C'IU CMIm with one equivalent proportion of nitrating 
mixture, an ecjui-molecuiar mixture of 0-, m- and />-nitrotoIuene. 
CH;,-C 4 Ii-NOs, would be produced. As a matter of fact, the prod¬ 
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uct consists mainly of o- and ^-nitrotolucne, with only about 3% 
of wz-nilrotoluene. Thus the substituent originally present in the 
molecule, i.e., (he methyl group, has exerted a pronounced direc¬ 
tive action, or orientating influence, upon the entering substit¬ 
uent. Again, w'hcn nitrobenzene, CallfNCT, is nitrated further 
it yields m-dinitrobenzene, C„H,(N(Ji..)i, to the almost entire ex¬ 
clusion of the o- and /^-derivatives. Thus while the methyl group 
favours entry to the o- and /^-positions, the nitro-grouj) dominates 
the w-position; or, in other words, the methyl group exerts the 
ortho-jzara orientating influence while the nitro-group exerts the 
meta orientating inlluen(e. Such observations indicate a close 
relationship between the ortho- and /jf/ru-posilions, which are 
clearly differentiated fr<»m the w/ebz-i)D.silion. The re.sult is inde¬ 
pendent of the nature of the second group introduced. Experience 
has shown that as a general rule the ortho-para influence is exerted 
by hydrocarbon radicals, halogen atoms, and saturated groui)s .such 
as -OH and -NH-..; while the meta iritluence is associated W’ith 
unsaturated grou[)S, such as -NO,., -SO,,II, -(’OOH, -GIIO, -CN and 
-CCJ-CiU. As a rule, the former groups facilitate further .substitu¬ 
tion in the benzene nucleus, while members of the second class 
hinder further action. A working guide to orientating influence is 
al.so provided hy the empirical rule of Crum Brown and Gibson 
(1892); if the hydrogen compound, HX, of the substituent, X, 
already present in the benzene nucleus can be directly oxidized 
to HXO, (hen wzc/a-derivatives predominate in further sulxslitu- 
liun; if not, ortho- and />^2ra-deriva1ives predominate. For exam¬ 
ple, since hydrobromic .acid cannot be directly oxitiized to hyjio- 
bromous acid, bromobenzent; yields mainly ortho- and /^ura-disub- 
stiluled benzenes. It follows from what has been said that the 
order of introducing substituents into the benzene nucleus is of 
importanee; c.g., the hromination of iiilrol)enzenc yields almost 
(‘xclusiv(‘ly w-bromonilrobenzene, whilst the nitration of bromo- 
benzr'iie leads to (he formation of tin; isomeiic 0- .and />-bromo- 
nitrobenzenes, the j)ro<luc:t consisting of 3,C,f ‘d thi* forniei' and 
of the latter. When a third substituent is introduced into a 
disubstituted nucleus, the orientating inllueme of the two groups 
.already i)re.sen1 may either be conjoined or ojijjosed, ilepencling 
upon their nature and relative i)osilious. 

No completely satisfactory mechanism has yet been devised to 
account for the (omplex phenomena of orientation. Hypotheses 
have been advanced by J. N. Collie, B. Fliirscheim, A. 1'. Hollo¬ 
man .and others; and more recently attempts have been made to 
base explanations upon the electronic theory of valency. The 
|)hcnomcna are closely associ.itz'd, with the mutual iuiluence ex¬ 
erted between substituents in the benzene nucleus. Thus, the re¬ 
activity of nuckaar-substituted halogen is greatly enhanced by the 
jrrcsencc of a nitro-group in the ortho- or /Azru-posilion to it ; no 
infliicnce of (he kind, however, is exerted by a nitro-group in the 
zzze/rt-position. An nr///o-substitucnt often diminishes the reactiv¬ 
ity of the neighbouring substituent, hut this effect is due largely 
to steric hindrance, contingent upon the si)atial proximity of the 
groups: for example, di-ortho-substituted benzoic acids of the 
type C.,IUX(i)C00II(2)Y(3) cannot usually be eslerified with 
.alcohol and hydrogen chloride (V. Meyer, 1894). 

Synthesis and Fission of the Benzene Rint^. —(i) The char¬ 
acteristic distinctions which exist between aliidiatic and benzenoid 
compounds make the transformations of one class into the other 
particularly interesting. In the first place, many aliphatic com¬ 
pounds, including simple substances like methane and tetra- 
chloromethane, show' a tendency to yield aromatic compounds 
when subjected to a high temperature, in so-called pyrogenetic 
reactions; the predominance of aromatic compounds in ordinary 
coal-tar is probably to be associated with the occurrence of similar 
pyro-condensation.s. The tcrmolecular polymerization (q.v.) of 
numerous acetylene compounds to form derivatives of benzene is 
of considerable interest. M. P. E. Bcrthelot (1870) first synthe¬ 
sized benzene by passing acetylene through tubes heated to dull 
redness; at higher temperatures the action becomes reversible, the 
benzene yielding diphenyl, diphenylbenzene and acetylene. The 
condensation of acetylene to benzene is also possible at ordinary 
temper.itures in the presence of pyrophoric iron, finely divided 
nickel, spongy platinum and other catalysts (P. Sabatier and J. B. 
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Sendcrens). The homologues of acetylene condense more readily; 
thus allylene yields trimethylbenzeni' merely under the influence 
of sulphuric acid: 

3 HC : Cn -> CfiHo; 3 HC1 C-CII,-» CellaCCHj)*. 

Acetylene Benzene Allylene 'rrimethylhenzene 

The “potassium carbon monoxide” obtained by Liebig (1S34) 
through the action of carbon monoxide on heated potassium was 
later (1885) found to yield hexahydroxybenzene, C,(OH)a, when 
treated with dilute acid; further investigation of this compound 
brought to light a number of highly interesting derivatives {se<' 
Quinones). Mellitic acid, or benzcnc-hexacarboxylic acid, 
Cfl(COOH)o, first obtained from the mineral honcystone (alumin¬ 
ium mellitate) liy Klaproth, in 1799, was afterwards (1883) pre¬ 
pared by the oxidation of graphite or charcoal with alkaline per¬ 
manganate; this result is of particular interest when correlated 
with recent work on the crystalline structure of graphite (vide 
supra). A large and important series of condensations may be 
effected by eliminating the elements of water between carbonyl 
(CO.) and methylene (CHi.) groups. A fundamental and historic 
example is that of the condensation of three molecules of acetone, 
in the presence of sulphuric acid, to one molecule of mesitylene 
(j-trimcthylbenzenc) and three molecules of water; this reaction, 
which was first observed by Kane, in 1837, is represented below; 
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The condensation of gcranial (citral) to cymene (/>=isopropyl 
methylbenzene) is noteworthy: Ci,Lii..O = CllaCnH4CH(CHa)a 
-f-H.O. Tlie foregoing syntheses lead directly to a true benzene 
ring; but there are many reactions by which aliphatic comi>ounds 
yieUI cyclic compounds with reduced benzene rings, from w^hich 
true benzenoid compounds may then be prepared. An important 
example is the condensation, upon heating, of sodiomalonic ester, 
CHNa(COOC:;Hr,)o, to phloroglucinoltricarboxylic ester, a sub¬ 
stance which gives phloroglucinol (i-trihydroxybenzene) when 
fused w'ith alkali.s. 

(2) The relative stability of the benzene nucleus invests the 
ciuestion of its fission, or disruption, with a peculiar interest. 
Kekule’s formula indicates the possibility of a successive fission 
of the three double linkages, with the production of open-chain 
compounds. Fission usually occurs at more than one point ; so that 
the six carbon atoms of the nucleus are rarely preserved as an 
unbroken open chain. 

Certain aromatic compounds withstand ring decomposition more 
strongly than others; thus, benzene and its homologues, and also 
carboxylic acids and nitro-compounds, are much more stable 
towards oxidizing agents than amino- and hydroxy-benzenes, 
aminophcnols, quinones and hydroxycarboxylic acids. 

Decompositions by strong oxidation to carbon dioxide, formic- 
acid, oxalic acid, etc., are of little interest. More important is the 
hydrolysis of benzene triozonide (ozobenzene), C8Hfl(0:,)3, to 
glyoxal, CHO CHO, since this disruption, suggestive of three 
double bonds in the ring, has been advanced as evidence in favour 
of Kekule’s formula: CsHoCO;,)r|-3H30=3CH0CH0-}-3lL02. 
Tartaric acid, containing a chain of four carbon atoms in its mole¬ 
cule, has been obtained by oxidizing i, 2-dihydrO'Xybenzene 
(catechol) and hydroxybenzene (phenol) with nitrous acid and 
dilute potassium permanganate, respectively, i, 3-dihydroxyben- 
zene (resorcinol) when successively reduced and oxidized yields 
glutaric acid, HOOC (CH3)3COOH, with five carbon atoms in 
the chain. An open-chain compound with six carbon atoms 
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may be had, for example, from i, 4-dihydroxybenzene thydro- 
quinone); whilst salicylic acid, or i, ^-hydruxyhenzoic acid, 
CdH*(OH)-COOH, when reduced by sodium in amyl alcohol 
yields «-pimelic acid, HOOC(Cll,)6COOH, an aliphatic com¬ 
pound whose molecule contains, in the form of a soven-membered 
open chain, the one substituent and six nuclear carbon atoms of 
the original aromatic molecule. 

Chemical Characteristics of Nucleus and Side-chain in Aro¬ 
matic Compounds .—Aliphatic chains, and also single groups con¬ 
taining carbon, when attached to a nuclear atom of a ring com¬ 
pound, arc known as side-chains. Thus the molecules of toluene 
(methylbenzene) and cumene (isopropylbenzene) each contain 
one side-chain, while that of mesitylene (x-trimethylhenzene) con¬ 
tains three. The substituent radical. -NIFC'C CH..,. of acetanilide, 
CrtH:,NiICOCfl:„ also is called a side-chain; but the term does 
not usually comprise simple groups which do not contain carbon, 
such as -NO,.. -SO3H, -<)H and -NH*. Side-chains attached 
to the nucleus by carbon atoms may be oxidized to carboxyl, 
-COOH: thus o-xylenc,CoH4(CH;,);,, upon oxidation yields suc¬ 
cessively o-toluic acid, CnH,(CH,) COOH, and o-i)hthalic acid. 

I C,H.(COOH),; while the isomeric ethylbenzene, C„H-CHa riJ,, 
yields only benzoic acid, C„Hr,-COOH. The basicity of the final 
aromatic acid obtained upon o.xidation thus indicates the number 
of carbon-linked side-chains in the original molecule. Moreover, 
halogen atoms present in the side-chains arc removed in the oxida¬ 
tion, while nuclear halogen atoms remain; for example, benzyl 
chloride, C„Hr.CHaCl, oxidizes to benzoic acid, while the iso¬ 
meric o-ch!orotolucne, (ri-CJL-CH,.,, yields o-chlorobenzoic acid, 
CI.GH4COOH. 

In mixed aliphatic-aromatic compounds, like toluene, 
CHnCoHr,, the aliphatic side-chains retain the characters of their 
class, while* (he benzenoid nuclei retain their aromatic properties. 
Thus toluene is readily oxidized to benzoic acid, as stated above, 
the aromatic residue remaining unatlacked. Nitric and sulphuric: 
acids, on the other hand, affect only the nucleus, producing o- and 
p-nitrotoluenes, CHnCH.-NO,, and 0- and )!>-tolucnc-sulphonic 
acids, CH.rCnHi-SO;,lI, by the usual processes of suli.stitution. 
Chlorination may result in the formation of derivatives substi¬ 
tuted either in the aromatic nucleus or in the aliphatic side-chain. 
The former .substitution occurs more readily, 0- and p-ehloro- 
tolucnes, CHa-CJlj-Cl, being produced; while the latter substitu¬ 
tion, which needs an elevation in temperature or other auxiliary, 
yields benzyl chloride, CnH-ClLCl, bcnzal chloride, CoH,, ClICla, 
and benzotrichloride, CJIf.CCl.,. 

Halogen atoms in the side-chain are very reactive, re.semhling 
in this rcsiiect the halogen atoms of alkyl halides; nuclear halogen 
atoms, on the contrary, arc normally unreadive. Thu.'^, benzyl 
chloride, C,Hr.CH,Cl is readily hydrolyzed by aqueous alkali, 
forming benzyl alcohol, CnHr.-CHaOH; but the isomeric chloro- 
toluenes, ClL-CJdi-Cl, are unaffected by this treatment. Further 
differences become apparent when various other typical aliphatic 
and aromatic derivatives are com[)ared. The introduction of hy¬ 
droxyl groups into the benzene nucleus gives rise to compounds 
genericalJy named phenols, which, although resembling the ali¬ 
phatic alcohols in their origin, differ from these substances in their 
increased chemical activity and their acid nature. Structurally, the 
phenols resemble the tertiary alcohols, since the hydroxyl group is 
linked to a carbon atom which is united to other carbon atoms by 
its three remaining valencies; hence on oxidation, instead of yield¬ 
ing corresponding aldehydes, ketones or acids, they undergo nu¬ 
clear fi.ssion, as indicated above. 

The amines, or amino-compounds, also exhibit striking differ¬ 
ences. In the aliphatic series these compounds may be formed 
directly from the alkyl halides and ammonia, but in the benzene 
series this reaction is impossible unless the nuclear halogen atom 
be weakened by the presence of other substituent.s; e.g., nitro- 
groups. Thus, primary aromatic amines are usually prepared by 
reducing nitro-compounds, nitrobenzene, for example, yielding ani¬ 
line, C*Hr.NH8, in this way; intermediate reduction products, 
known as azoxy- and azo-compounds (g.v.), may also be prepared 
from aromatic nitro-compounds. Primary aromatic amines differ 
fundamentally from primary aliphatic amines in giving the impor- 
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tant diazo-react ion with nitrous acid {see Diazo-compounds). of carbon dioxide, M. Gomberf? (1900) obtained a substance 
Moreover, whilst rnethylaraine, dimethylamine and trimcthylamine which differed markedly from the hydrocarbons just mentioned 
increase in basicity with the introduction of successive methyl and from hexamethylcthanc, (CH.,):.C C(CH3)a. It combined with 
grou{)s, the opposite effect is observed upon introducing succes- iodine, forming triphenyliodomethane (C«Hr,)iiCI, and behaved 
sive aromatic groups, such as the phenyl group, CJIa—. For in- generally as an unsaturated substance. It was eventually ac- 
stance, aniline (phenylarnine), diphenylamine, (GHr.)*NH, and cepted as triphenyhnethy], C(C«H:,):„ in which the non-cyclic car- 
triijhenylarnine, (CJIn);,N, arc in decreasing order of basicity, the bon atom is tervalent. The existence of thi.s exceptional dcriva- 
la.si-narncd substance being in.soluble even in strong mineral acids, tive has been ascribed to a “sleric dissociation” of hexaphenyl- 
Mixed aromatic-aliphatic amines, both secondary and tertiary, are ethane, the fourth valencies of the “ethane” carbon atoms undcr- 
rtjore strongly busic than the pure aromatic amines, and less basic going a mechanical disengagement owing to the spatial require- 
thun the true aJiphatic compounds; e.g., aniline, CJtia-NHa, mono- ments of their three bulky phenyl groups. A dynamic equilibrium 
mcthykiniline CeHc NH CHs, and di-mcthylaniline, Ctth-NfCIDs, of (he following nature appears to be set up when the sub- 
are in increasing order of basicity. These observations may be stance is dissolved in fused napihthalene: 2(C«li-,)«C<=±(CJIr.).,C ' 
summarized by saying that the benzene nucleus is more negative C(CJl„)i.. Tridiphcnylmethyl, and several .similar 

in character than the alkyl or other aliphatic radicals. In agree- compounds have also been prepared. 

ment with this conclusion, benzoic acid, CoHrrCOOH, is a much | Condensed Nuclei. — 7 ’he three important coal-tar hydrocar- 
Stronger acid than acetic acid, CHrCOOH. I bans, naphthalene, anthracene and phenanthrene, have been as- 

As a general rule, homologues and mono-derivatives of benzene signed molecular structures which result from the fusion of ben- 


rear.t more readily than the parent hydrocarbon with substituting 
agents; for example, phenol is converted into tribromophenol by 
the action of bromine water, and into nitrophenols by dilute nitric 
acid. Similar activity characterizes aniline. As already pointed 
out, not only does the substituent group modify the readiness 
with which the derivative is attacked, but it exerts also an orien¬ 
tating inlluerice which determines the position of the further 
sulislitutiun. 

llomolo^ues of Benzene. —'I’he following homologous formulae 
are obtained by the progressiv(^ addition of the usual increment, 
(IF, to the molecular formula for l)enzene. The isomerism here 
indicated may readily be dediued from the foregoing discus.sion; 

Benzene (h.p. So-4° C). 

C'tHm 'r»)lui‘ne or methylbenzene (b.p. 

CJlii, Xylenes or dimethylbciizenes (3); ethylbenzene. 

C.llij Trirnetliylbenzenes (3); methylethylbenzenes (3); pro- 
pylhenzem*; isopropyll)enzent‘ (c ymene) 

C„Jli« 'retramcthylbenzeiK's (3); />-me(hylisopropylbenzenc 
(cyrnene); etc. 

All four isumeriiles of the formula ('.H,„ occur, like benzene and 
toluene, in eoal-tar; 0-, in- atid p-\y\ene boil at 142'', 130° and 
138'’, respectively, and ethylbenzene at 136°. Me.sitylenc or 
>-trimethylberizene il).}). 105 ), also occurs in coal-tar. Cyrnene 
(b.]>. 175") is found in the essential oils of various .species of 
euiulyplus and other |)lant.s; hoxahydroeymene (menthane or ter- 
pane), ('i„H.„. is (he i)arenl (onipound of the majority of the 
terpenes ((/.v.) and camjdiors (q.v.), and thus cyrnene is formed 
when ordinary camphor is dehydrated with phosphorus pent oxide 
and wlu'n pinene is lieutc'd with iodine. All thc'se homologous 
hydrocarbons reseinblo benzene and toluene in their general 
character, and readily undergo nitration, sulphonation and halo- 
genalion. 

Aromatic Radicals —Among the aromatic radicals which occur 
commonly in the molecules of mononuclear aromatic compounds 
are the following: I’henyl, CJF-, often abbreviated to Ph; ben-^ 
zoyl (Bz), CJlr-t'O-; benzyl, C.,Hr,-CHir*; benzylidene or benzal, 
C„f!„(’H=- ; phenylene, — ('.JF— Generically, aromatic radicals, 
or aryl radicals, are denoted by the symbol Ar, and aliphatic 
radicals by R. Mixc'd aromatic-aliphatic radicals, like benzyl, are 
sometimes called alphyl radicals. 

Polycyclic Benzene Derivatives.—The ring-systems of poly¬ 
cyclic or multinmdear comjKHinds may be either distinct or con¬ 
densed; nuclei of the hitter type possess one or more of the 
ring-atoms in common. 

Distinct Nuclei. —The simplest compound of the first type is 
diphenyl, (.Vl.vCi.fl.,, a crystalline hydrocarbon (m.p. 71° C) which 
may he {)repared from sodium and iodobenzenc in ether (Fittig’s 
reaction). Diphenylmethane. (m.p. 26"), (C»Hs),CHs. and tri- 
phenxl me thane (in.p. 92“). are formed when benzene 

interacts with methylene chloride and chloroform. res{)ectively, 
in presence of aluminium chloride (Friedel and C'rafts’ reaction); 
tetraphenylmethane, also is knowm. 

In attempting to prepare hcxaphenylethane by treating tri- 
phenylbromomelhane with finely ilivided silver in an atmosphere 


zene rings; although they are not homologues of benzene, they 
show the general aromatic behaviour characteristic of the ben¬ 
zene nucleus. The molecule of naphthalene, Ci.JT, is usually 
represented as consisting of two benzene ring.s having a pair of 
adjacent carbon atoms in common; while the molecular structures 
of the pair of isomeric hydrocarbons, anthracene and phenan¬ 
threne, CuH,o, are formed from three benzene nuclei. The discus¬ 
sion will be confined in this place mainly to the structure of these 
compounds; further information c omerning their properties, reac¬ 
tions and derivatives will be found under the individual headings. 

Naphthalene occurs in coal-tar to the extent of about 5'^r), and 
is the most abundant of the important primaries. It is the parent 
compound of a large number of purely synthetic dyes, and also 
of synthetic indigolin. It was isolated from loal-tar by Kidd, in 
1S20. and its composition was established by Faraday, in iSj 6, 
In 1866, the year following the publication of Kekule’s theory 
of the benzene ring, E, Krlennieyer, Sr,, proposial for naphthalene 
a structure (I.) consisting of tw'o “ortho-( undensed” benzene 
nuclei, with two tonunon carbon atoms, Since naphthalene yields 
o-phthalic acid upon oxidation, its molecule must contain at least 
one benzene ring; and according to Erlenmeyer's formula, either 
of the benzene rings (a) or (b), may undergo oxidative fission 
to yield this product: 

IKKXb j l" II , j j|COOH 

MOOcl^^! I- * il -J 3)011 

o-Phthalic (T.) Icrlcnmcycr’s e-Phthalic 

acid formula for acid 

naphUialcnc 

.Shortly after Erlenmeyer's suggestion had been made, Graebe 
established the symmetry of the naphthalene nucleus, and showed 
that whichever half of the molecule be oxidized o-[)hthalic acid 
results. Similarly, «-nitronaphthalene, CiJlrNO,,. formed by the 
action of strong nitric acid on the hydrocarbon, yields nitro-o- 
phthalic acid ui)on oxidation. The nitro-group, entering either of 
the rings (0) or (b), serves to distinguish that ring from the 
other; assuming the group to enter (g), it is obviously (b) which 
then undergoes disruptive, oxidation. If, however, the nitro-group 
be reduced to the amino-group prior to this oxidation, the result¬ 
ing a-naphthylamine, yields o-phlhalic acid when 

oxidized; in this instance it is the second nucleus (b), distin¬ 
guished by its non-substitution, which survives in the product. 
Thus the naphthalene molecule contains two potential benzene 
nuclei, having two adjacent carbon atoms in common: 
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The fundamental character of the naphthalene nucleus has been 
confirmed by a number of syntheses. Thus, the vapour of 
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phenylbtitylen€ dibromide yields naphthalene when passed over 
lime at a faint red heat (Aronheim, 1873): 


from the centric hypothesis were advanced by Bamberger (lU.) 
and Armstrong (IV.); 
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Naphthalene 


aHBr + H,. 


For all ordinary purposes it is sufficient to represent the naph¬ 
thalene molecule by the double hexagon (II.); in order to facili¬ 
tate nomenclature, the carbon atoms carrying hydrogen atoms are 
then numbered and lettered as shown below: 



(II.') Abbreviated formula 
for naphthalene 


]\Iono-substitution derivatives of naphthalene can thus exist in 
two isomeric modifications, depending upon whether or not sub¬ 
stitution occurs on an atom adjacent to one of the two carbon 
atoms common to both rings: a-dcrivatives are produced by 
substitution in one of the equivalent positions, i, 4, 5 or 8; 
(^-derivatives by substitution in one of the second set of equiva¬ 
lent positions, 2, 3, 6 or 7. Orientation of such derivatives can 
often be accomplished by oxidation to the corresponding sub¬ 
stituted o-phthalic acid. Substituted naphthalenes of the types 
CiiiHiiXo and Ci„H„XY may exist in 10 and 14 isomeric modifica¬ 
tions, respectively. If the two substituents are attached to adja¬ 
cent carbon atoms in the same ring, the derivative bears a general 
chemical resemblance to ortho-disubstituted benzenes. Some of 
the characteristics of the latter compounds, particularly (he 
ability to participate in further ring-closures, arc shown also by 
the so-called />f’ri-derivatives, which contain substituents in the 
I, 8- or 4, 5-positions. 

Since, as already indicated, Kckule’.s formula affords an inade¬ 
quate interpretation of the benzene molecule, it is not surpri.sing 
that Erlenmeycr's derived formula fails to express the complete 
chemical behaviour of naphthalene. Indeed, the naphthalene 
molecule, like that of benzene, is probably capable of passing 
through a scries of closely related structural phases. Erlenmeycr’s 
formula explains the decomjajsitions and syntheses of naphthalene 
derivatives, and accounts .satisfactorily for the observed isomer¬ 
ism; but although naphthalene is more reactive than benzene, 
its chemical character is not in keeping with the presence of five 
double linkings in the molecule. According to Bamberger, the 
molecule is aromatic but not benzenoid; however, by the reduc¬ 
tion of one ring, the other as.sumes a true benzenoid character. 
Thus, jS-naphthoi yields alicyclic tetrahydro-(i-naphthol u[>on re¬ 
duction; and this substance, in which the hydroxyl group is at¬ 
tached to the reduced ring, closely resembles the alcoholic i-/:f-hy- 
droxyethyl-2-ethylbenzene. Upon reducing a-naphthol, the hy¬ 
drogen atoms enter the non-substituted ring, and the resulting 
aromatic tetrahydro-a-naphthol resembles the phenolic j-hy¬ 
droxy-2,3-diclhylbenzene : 


CIU OH CTI.. 



(III.) Bam- (IV.) Arm- ri trahydronaplithnUiu' aiul 

berger’s centric strong's centric ar 'IVtraliydro-n-naphthot 

formula for formula for (after Hamherger'i 

naphthalene naphthalene 

Bamberger's formula represents the molecule as containing a 
monocyclic nucleus of ten carbon atoms, which, however, is 
capable of facile transition into the or/Z/o-condensed hicyclic 
system. When, as in the formation of na[)hthalenc tetrachloride 
or I, 2, 3, 4-tetrahydronaphthalene (tetralin), for c\ami)le. the 
one ring becomes saturated, the other might he e.xpected to assume 
the normal centric form and become truly benzenoid in charai ter. 
This is so; thus, tetrahydronaphthalene has the character of an 
alkyl benzene, and nr-tctrahydro-a-naphthol that of a phenol, as is 
shown in the diagram above. Bamberger's observations on re¬ 
duced quinoline dc'rivutives likewise point this out, that condensed 
nuclei of this type are not benzenoid, but ]H)Ssess an individual 
character; this disap\)ears, howevt^'r, when the molecule is reduced. 
Armstrong’s formula (IV,) obviates the necessity of i)()stul:iting 
the existence of a ten-mcanbered ring, by assuming that one of the 
affinities of each of the two central carbon atoms common to the; 
two rings acts into both rings. This assumption reprc'sents a 
deviation from the ordinary views of valency and aHinity, but 
the symbol harmonizes with the fact that the two ring- are in 
complete sympathy, the one responding to every change made in 
(he other. 

Other structural representations have been based upon Dewar’s 
formula for benzene. Thiele’s theory of partial valencies applies 
to the naphthalene molecule with a considerable degree of suc¬ 
cess. According to this theory, the molecule of naiffithalene, un¬ 
like that of benzene, docs not necessarily prc'sepi a closed con¬ 
jugated system. Thiele’s formula (Vo) indicates open f)ar(ial 
valencies in (wo of the four //m-positions. The formula thus givrs 
exprc.s.sion to the fact that na[)hthalene differs nol.ibly from ben¬ 
zene in the case with which it forms additive coenpounds; more¬ 
over, the additive process sets in at the o;-positions. Another 
j)hase of (he molecule is possibly represented by an alternative 
formula (V^), also based upon Thiele’s theory ; 



(Va) (Vl>) 


Formulae for nanhtliaUnc, l)as('<l 
upon rhiele’h tfieory 

When naphthalene is re<lucccl with sodium in boiling alcoholic 
solution it yields 1, 4-dihydronaphlhal(‘ne, a substance which i)os- 
sesses all the un.satiirated characteristics of ethylene This re¬ 
sult is completely in accord with formula Vo. The constitution 
of the. dihydronaphihalc-ne is shown by its oxidation to 
o-phcnylenediacetic acid; 
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/ 3 -naphthol 

2-etnyllH'nzcne 

a-naphthol 

3-diethylben- 

CioH, 


Analogous relationships hold for the corresponding amino-com¬ 
pounds. 

In order to account for these pc‘culiarities, formulae derived 


/ -/ 


ciu rooii 


M'll, coon 


Further reduction yields i. 2, 3, 4-te(rahydrouaph(halciie, and 
finally decahydronaphthalcnc (decalin, g.tc), C,„]l,.. a fully satu¬ 
rated hydrocarbon, whose molecule contain.s two ortho-condensed 

cyclohexane rings. 
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As a rule, naphthalene yields mainly a-derivativcs in substitu¬ 
tion reactions; e.f'., when it is chlorinated or nitrated; when it 
is 5uli>honafcd, however, the or-derivative predominates at So'’ C 
and the /:I-derivative at 160'’ C. Substitution in the aromatic 
nucleus of i, 3, 4-telrahydronaphthalene, on the contrary, fur¬ 
nishes a mixture of the a and /jl-derivatives in w’hich the latter 
often predominate. The derivatives of naphthalene resemble 
broadly those of i)enzene in their general behaviour. Thus, the 
naphthols exhibit the acidic character of phenols; the naphthyl- 
amines may be diazotized like aniline, etc.; and the naphtha- 
(juinones are very similar to the benzoquiriones. Moreover, halo- 
sen atoms attached directly to the nucleus, althouji^h more reactive 
than in the benzene .series, are stable towards hot acjueous alkalis. 

Anthracene, Cidl,,,, forms from about 0-25-0-45';,' of coal-tar. 
It is the basis of many artiheiai dyes and also of synthetic ali¬ 
zarin. AccordinR to (Iraebe and Licbermanns formula (I.), the 
anthracene- molecule i.s composed of three ortho-condensed six- 
membered nuclc-i, the rncalial rinp (which contains a para-link.ige) 
beiriK fatty in character, while the lateral rings are benzenoid. 
This formula represents adecjuatcly the .syntheses, decompositions 
and general chemical behaviour of anthracene, but it should 
I)robab)y be regarded as one phase of a dynamic system which 
embraces formulae (II.) and (III.). 'I'he last of these is some¬ 
times called the “ortho-cjuinonoid” formula. A centric formula 
also has been advanced by Hamberger. 


(1.) (.rael.e aivl l.ielui- (II.) (III.) 

rnaiiii’s fonmila for 
anthracene 

According to Armstrong, one lateral ring is centric, while the 
remaining lateral ring and the medial ring are ethenoid. The 
fundanu-ntal nature- of the- anthracene nucleus is evident from the 
syntli(-sis of dihydroanthracene; this compound, which results 
\vh<‘n o bromobenzyl bromide is conde-nsed in presence of sodium, 
may be oxidizt-cl to anthracene: 


.hr ,>\a Krlljf 
'-Uroinol'i'n/.vl bromide 


Cl I, 

Dilivdroanthra- 


Both hydrogen (in presence of catalysts) and bromine yield addi¬ 
tive compounds, namely, 9, lo-dihydrophenanthrene, CuHi*, and 
phenanthrene 9, lo-dibromide, CuHicBrj; the 9, io-“bridge” is 
thus the most reactive grouping in the molecule. Phenanthrene 
has found no important technical application, but interest is lent 
to the substance through the occurrence of the phenanthrene 
nucleus in the molecules of certain opium alkaloids, (q.v.), includ¬ 
ing morphine. 

The fraction of coal-tar boiling above 3(10° contains a number 
of still more complex hydrocarbons, including pyrene, 
chrysene, and picene, C22H1.1, the molecules of which are 

obtained structurally through the fusion of four, four and five 
benzene nuclei, respectively. Retene, or methylisopropylphcnan- 
threne, occurs in certain fossil resins. Condensed hydro¬ 

carbon nuclei which are partly aromatic in character result from 
the union of benzene rings with rings derived from cycloparaffins 
or cyclo-olcfincs; instances of such nuclei are provided by indene, 
hydrindene and fluorenc {vide infra). From the large variety of 
hydrocarbons possessing nuclei which are wholly or partly aro¬ 
matic in character, an immense number of derivatives may be 
obtained, since the hydrogen atoms may be substituted in the 
many way.s which have been outlined. 

Alicyclic Compounds, Monocyclic Derivatives .—As already 
pointed out, alicyclic compounds may be subdivided into cyclo¬ 
paraffins and cyclo-olefines and their derivatives. Substances of 
these types containing six carbon atoms in the nucleus are particu¬ 
larly important, and arc sometimes classified under the separate 
heading of hydroaromatic compounds. In general, the cyclo¬ 
paraffins closely resemble (he open-chain paraffins, while the 
cyclo-olefines are similar to the open-chain olcfinic compounds. 

The cycloparaffins, polymethylenes or cyclanes, are saturated 
cyclic hydrocarbons of the general formula C» or (CH,)». in 
which n may be any integer from 3 to about 18. Theoretically, 
the first member of (he series is ethylene, Clf., in which the 

double bond may be regarded as a two-membered ring. Cyclo¬ 
paraffins containing five or six atoms in the nucleus are .sometimes 
called naphthenes. The simple cjaloparaffins and their derivatives 
have no marked technical importance, although naphthenes are 
found in natural petroleum, particularly in the Caucasian variety. 
The terpenes and camphors, htwever. most of w'hich are derived 
from />-mc(hylisopropyIcycIohexane (menthane or terpane), form 
a special group of outstanding importance, by reason of their 
abundant occurrence in e.s.sential oils and other natural products 
{See Terpenes; Camphors). The formulae of some typical 
cycloparaffins are appended, the last three being naphthenes: 


The ablireviated representation of anthracene, with the accepted 
numbering and lettering of the carbon atoms, is indicated below. 
7 'he.se reijresentalions show that three isomeric monosubslitution 
compounds are pvj.ssibh-, together with a considerable variety of 
tlisubstitution proilucts; 


A i, J 


5 10 4 as 72 aj (.'<) 

Anthra(juinonc 

When anthraiene is reduced with sodium and alcohol, the medial 
ring is attacked with the formation of dihydroanthracene, men¬ 
tioned above. Nitric acid attacks the molecule at the same points, 
yielding anthraquinone, the parent compound of alizarin and 
many other dyes. 

Phenanthrene, Cullu., is an isomcride of anthracene. It is not 
oxidized so readily as anthracene, but with chromic acid it yields 
phenanthraciuinone and then diphenic acid: 


(Hi 

HjC^CIG 

H,C, 

(TI. 

ru^ 

TGCy' ,*CH, 

H,('| 

rib 

1 


HxCi 

-'CH. 

iiocl— t:h. 

H,(l 

, J' 


Cyclooropane Cyclopcntanc Methylcyilo- ('yclohexane 
pentane 

The unsaturated members of the scries, or cyclo-olefines, are 
named on the Genevan system, in which the suffix, -ane, is replaced 
by ~ene, -diene, -tricne, etc., according to the number of double 
linkages, the jmsition of the latter being indicated by the numerals 
following Bacycr's symbol, A. The compounds represented be¬ 
low may thus be termed, respectively, i-methyl- A’ ^ cyclohcxa- 
dicne and A' ’ cyclooctadicnc : 


Cir.ni CHrCHj 


CH-.Gil CHz-rHs 
« 7 5 


Phenanthrene 


T^iphenie acid 


An alicyclic ring is often denoted by the prefix ac-. 

It was long sujiposed that the simplest ring obtainable contained 
six atoms of carbon; so that the discovery by Freund, in 1882, of 
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cyclopropane aroused an interest which was enhanced by the novel 
chemical properties of the new hydrocarbon. With bromine, it 
combines less readily than the isomeric propylene, CHrCHrCHs, 
but it is easily converted by hydroRcn bromide into «-propyl 
bromide, CH. CHo CHiBr. The separation in this manner of car¬ 
bon atoms united by single affinities was unprecedented at that 
time, but a similar behaviour has since been noticed in derivatives 
of cyclopropane, the ring being very susceptible to fission. Cyclo¬ 
butane and its derivatives are rather more stable, and the nuclei 
containing five and six carbon atoms are very stable, showing 
little tendency to form open-chain compounds under ordinary 
conditions. 

Baeyer has explained these variations in stability with consider¬ 
able success by a purely mechanical hypothesis known as the 
“strain” or *'Sp(innimgs” theory (1885). Assuming the four 
valencies of the carbon atom to be directed from the centre of a 
regular tetrahedron towards its four corners, the angle between any 
two valencies is loq" 28'. According to the strain theory, the 
valencies undergo deflection in the formation of carbon rings, and 
the tension thus introduced may be deduced from a comparison of 
the tetrahedral angle with the new angle. The amount of the 
deflection is regarded as a measure of the reactivity, or instability, 
of the ring. Thus, the extraordinary reactivity of ethylene is 
attributed to the circumstance that the distortion is here a 
maximum, since, if deflected into parallelism, each valency will be 
drawn out of its original jiosition through 54° 44'. The values in 
other cases are calculable from the formula ,U«~io9” 28'). 
where a is the internal angle of the regular polygon contained by 
sides ec^ual in number to the number of carbon atoms in the ring. 
The displacements for v.irious polymethylenes are given below; 

I'ri- letra- I’enta- He.xa- Ilepta- Octa- 

-24'' 44' -t/’ 44' - 6 ’’ 44' -I 5° It)' -fg" 44' f-i-’!" 4 t>' 

The general behaviour of the. several types of saturated homo- 
cyclic .systems is certainly in accordance with this concejhion. 
It is found, for example, that the most stable of the above ring- 
systems arc those containing live or six carbon atoms; a slight 
inward displacement is indicated for the five-membercd ring and 
a somewhat larger outward displacement for the six-membered 
ring. It is, therefore, noteworthy that when benzene is reduced 
with hydriodic acid it is converted into a mixture of cyclohexane 
and methylcyclopentani'; many other conversions of six-carbon 
rings into tive-carbon rings have also been recorded. Similar con¬ 
siderations apply to heterocyclic rings; thus the y-Iaclones, con¬ 
taining four carbon atoms and one oxygen atom in the ring, arc 
more stable than the 5 -lactoncs, which contain an additional 
carbon atom in the ring. 

The strain hypothesis has been modified by J. F. Thorpe and 
C. K. Ingold. “It ha.s, for instance, been calculatetl that whilst 
the natural inclination of two (carbon to carbon) valencies of a 
carbon atom carrying two hydrogen atoms is 115-3"’, this inclina¬ 
tion becomes depressed to 109-5° when the hydrogen atoms are 
replaced by groups such as methyl, which reejuire a larger share of 
the space surrounding the carbon nucleus. This attachment of 
two methyl groups to carbon atoms involved in a 3-, 4-, or 
5-membered ring con.siderably augments the stability of the struc¬ 
ture, whilst if the ring contained six or seven carbon atoms a 
diminution in stability would result.” (Thorpe, Chemistry in the 
Twentieth Century, London, 1924, p. 96.) 

The limiting number of atoms which can be associated in a 
carbocyclic system by .single valencies has not yet been deter¬ 
mined. Large rings, containing up to about 30 carbon atoms, are 
difficult of access; bu* once formed they are ju.st as stable as 
the Ck- and Crt-systems. This striking fact finds an explanation in 
the Sachse-Mohr theory of straiiiless rings, according to which the 
strain in large polymethylene rings may be relieved by a twisting 
into a multiplanar configuration. Thus, according to Mohr (igi8), 
an indication of the existence of two strainless forms of the cyclo¬ 
hexane ring is to be found in the occurrence of two stable isomeric 
modifications of decahydronaphthalene, formed by the fusion of 
two such rings {Annual Reports on the Progress of Chemistry, 
1926). 
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No isomerism occurs in the monosubstitution derivatives, but 
ordinary position isomerism exists in the di- and poly-substitution 
compounds. Stereoisomerism {see Stereochemistry) also may 
occur, since the two atoms or groups attached to each saturated 
nuclear carbon atom are disposed, respectively, above and below 
the plane of the ring. The simplest examples are the dibasic acids: 
these yield a cis- (malenoid) form and a tram- (fum.iroid) form. 
Such stercoisomerides may be depicted (Aschan) by rejiresenting 
the plane of the carbon atoms of the ring as a straight line. Thus, 
for the dicarboxylic acids (X COOH) the possibilities arc repre¬ 
sented as follows; 

Cis: X_ X 'Irans; _ and X 

X \ 


The trans-compound, being usually asymmetric, is in such in¬ 
stances capable of existing in enantiomorphous forms, as indicated 
in the diagram. For example, /ruM.s-hexahydrophthalic acid. 
C(iHi(i(COOH)2, has been re.solved into dextro- and laevo-rolatory 
modifications; the d.r-acid is symmetrical and unrcsolvahle 
Hydrocarbons may be obtained from the dihalogen paraflins by 
the action of sodium or zinc dust, provided that the halogen atoms 
are not attached to the .same or to adjacent carbon atoms (Freund, 
1882; W. H. Perkin, Jr., 1S8S): 


ClI. (Tl,Hr 
I I 2 Xa 

('ll, -('11.Ur 


CIIrCHv 

I 1 f I’XaUr 


Tetrametli}'Ii;ne dihroniide. 


('yclobutiuie 


They m.iy bi* pre|>ared also by the action of hydriodic acid on 
benzene hydrocarbons (vide supra)’, by passing the vapour of 
benzene hydrocarbons over finely divided nickel at 180-250" C 
(Sabatier and Senderens); from hydrazines of the tyjie 
C„Il2.._rNH-NH2, by oxidation with alkaline potassium ferricya- 
nide (Kijner); and from semicarbazones of the corresponding 
cyclic ketones, by reduction. Unsaturated hydrocarbons of the 
.scries may be prepared by the elimination of water or halogen 
acid from the corresponding akohols or halogen derivatives. Pure 
cyclobulene has been made by distilling the quaternary ammonium 
hydroxide of aminocyclobutane. 

'I'he boiling jioints of succes.sive cycloparaffins, from cyclopro¬ 
pane to cyclononane, are •—35°, Ji”, 49"’, 81°, 117“, 146° and 
171° C. The boiling points and specific gravities ol these hydro¬ 
carbons arc higher than the constants for the corresponding open- 
chain olefines or paraflins. Cyclohexane, C„Hi2, is an important 
constituent of C'auca.sian petroleum; it may be prepared by the 
catalytic hydrogenation of pure benzene. It is oxidized by nitric 
acid to adipic acid, and is converted by chlorine to monochloro- 
cyclohexane; the latter derivative yields tetrahydrobenzene 
(b.p. 84") when treated with alkalis. Aminocyclohexanc is funda¬ 
mentally similar to the primary hexylamines. Cyclopcntadecane, 
C,r.H.„„ and cycloheptadccanc, CitH,,, prepared by reducing the 
semicarbazones of the corresponding cyclic ketones, melt at 61° 
and 65°, respectively. 

Of the cyclo-olefmes, cyclopcntadiene, C^He (b.p. 41°), occurs 
in crude coal-tar benzene. Owing to the peculiar reactivity of its 
methylene group, this substance condenses readily with aldehydes 
and ketones, acetone, for example, yielding the intensely coloured 
hydrocarbon, dimelhylfulvene:— 

CH =CH (If (11 UIL 

I ">CH2 -f 0 C(CH:,)2 TLO -h I X' - 

CH-=:CH‘ CH -( H CHa 

Cyclopcntadiene Acetone Dimethylfulvene 

Cyclohexene or tetrahydrobenzene, CbHio, boils at 84° (vide 
supra), while A’ ®- and A‘^-cyclohcxadiene (the isomeric dihy- 
drobenzenes, CbHo, hod at 81-82° C. 

Cycloheptatrienc (tropilidene), C^Hh, may be prepared from 
cyclohcptanone; it is also a degradation product of cocaine-and 
atropine (see Alkaloids). A'-^-Cyclo-octadiene, has been 

prepared from the alkaloid, i/^-pelletierine, by exhaustive methyla- 
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tion ryclo-ortatetrenc, C'JL, is interesting by reason of the fact 
that it displays no aromatic characteristics, although the nucleus 
possesses a system of alternating single and double bonds; this 
evidence was adduced by VVillstatier (igti) in favour cif the 
centric, constitution for benzene. Mention may also be made of 
C Harries' unsubstantiated suggestion of a cyclo-octadienc ring 
as the possible strut tural basis ot the molecule of caoutchouc, the 
hydrocarbon of rubber, whose properties show that its molecular 
structure is more complex than its «-m|;>irical formula indicates. 

Alcohcds are obtained irom the corresponding halogen com¬ 
pounds l)y the rut ion of nujist siKer cjxide or silver acetate and 
auiic acid; by the reduction of cyclic ketemes with metallic 
sodium; by [Kissing the va()ours of monohyclric phenols, in admix- 
turi- with hydrogen, over tuuly divided nickel; liy the reduction of 
cyilic este rs with sodium and alcohol; and by the* addition of the 
elements ot watc-r to unsalurated cyclic hydrocarbons, cm boiling 
with dilute acids. 

('yc lohexanol or hextihydroplii'nol, (bi). 160 5'^ C), 

is readily prcjiared by the catalytic hydrogenation of phenol in 
[iresetu e of finely divided nii ked at 1 50' It reacts with hydrcjgen 
lirornide to yielrl rnonobrctmoc yc loliexam- Oi.p. .'ind under- 

goc‘s dehydration to letrahydrobenzene when heated with oxalic 
acid Ouinitol (cyclohexane-1 ;.|-(liol or hexahydroquinone) 
('„H()11 1^, resiill .s when i yc lohexane-r ,4-dione (/>-diketoh(‘xa- 
nu'thylene) is rc-ducc'd with sodium amalgam; it exists in cn- and 
/rc/n\- forms (mje ioj'' and r.p/’). Quercitol, or cyclohexancqxm- 
(nl, (.'„H,(()11),,, occurs ill acorns; it is ojitically active, forms 
colourle ss [irisitis (m.fc r and has a swccet taste. Inosito', or 
c yc lolic'xanehexol, (‘„tI„f()H i„, is widely (listriliuteel in [)lants and 
animals, lake the striictundly isomeric hexoses, it has a swc'et 
taste Although it fiossessccs no carbon atom which is asymmetric 
in the ordinary sense, it is cafiahle of displaying oj^tical activity in 
the- amorphous condition. Atihydrous c/ (or /f-inosilol melts at 
(//"inositol at and an internally com|H*nsatc‘(I form at 

'Phe aldi'hydes, of whic h c ompartil ively few have been studied 
in this .series, tire prepared in the u.sual manner from primary 
alcohols and acids: hexahydrobenzaldehyde, r»H,,-CIfO. and hexa- 
hydro-'/w-foluic aldehyde, boil at isc;'" and 

respec(ively. 

'I'he kelonccs arc- obtainecl liy the dry distillation of the calcium 
salts of dibasic saturated ;ili[>halic ticids (Wislicenus, iHc)^), and 
by synthetic methods trom malonie ester, acetoacetic estc-r, c“(c. 

I see Alipholir sc'clion ), Tlie liis| method affords salisfactorx 
yields of the s;itur;it('(l members uji to cycloheplanone; and cyclo- 
cKfanone c.in be obtainecl in a similar way from thorium azelate in 
a yiede! ol Owing to their accessibility, these ketones have 

been utilized largely in the [creparalion of other derivatives in this 
group. (\’( lohutarioiie, (C'H0:.(’O. boils at 100°, and cyclopen- 
tniione, (C']f,),(T), at r ,>()". Cyc lohexarione, or ketohexamethylene, 
(t'H, ),.('(). is prefiared by distilling calcium pimelatc' e’er by oxidiz¬ 
ing c yc lohevanol, to which it is readily rtxiucc'd. It oxidizes to 
adifeic acid, and m.iy be acetylated, owing to its tautomeric rela¬ 
tionship to A'-tetrahydroi)henol. (Cyclohexanone boils at 155°, 
and eye loheplanonc* (suberone) (('H,)„('(), at iHo” C. 

A[»art from their existence in a fewv naturally occurring sub¬ 
stances iv. inf ), alicyc lie rings with from to to about 30 carbon 
atoms are accessible only by vacuum distillation of the thorium 
salts of the alune-mentionc'd ac ids (Ruzicka, Tc)>f)). The resulting 
kelone.s, from cyclododec anone, ((’11..),,('(). to cyclo-octacleca- 
nnne ((’11,1)17(^0. are solids, (he melting-points of the successive 
tnembers being 5()‘’, 32", 5’”, 63". 5(d’, 63° and 71" C. These 
ki'tones possc'ss characteristic odours, and cycloixmt.adecanonc 
( “c x.iltone' t, (CH, )m(' 0 , is used as a .synthetie substitute for 
nuj.sk Muscone, (^„^„, 0 . the main odoriferous eonstituemt of 
natural musk, is a ’-methylcyclopentadecanone. and civetone of 
the civet cut is A *^-cycloheptadecanone, (',:H ,,.,0 (Ruzicka). 

A great impc'lus was given the study of polymethylene deriv'a- 
tives hy (he im|)ortant and unex[><'cted observation made l>y W. H. 
FVrkin, Jr., in 1S.S3, that ethylene and trimidhylene bromides are 
able to react with scKiio-accloacetic ester to form tri- and tetra- 
mcthylcnc rings: 


CHjRr 

I + Na,C(COOC.H,), 
CHJlr 

Ethylene ScMlio-malonic 

dibromidc ester 


H,Cv 

aNaHr | ;C(C(X) C,H,)9 

Cyclopropane-j, i-dicarb- 
oxylic ester 


hydrcjlysis 


H,C 

1 \ 

CCXIH 

/ 

lA" 


H2C 

COOH 


Cyclopropane-1. 1 -dicarb- 
oxylic acid 


I EC 

I^CHCOOII -f COj 

Cyclopropanecarboxylic 

acid 


Cyclopropanecarboxylic acid is a colourless oil. The truxillic 
acids, are polymerides of cinnamic acid, and they result 

in the hydrolysis of truxilline. Structurally, they are phenyl 
derivatives of cyclobulane. Derivatives of the cyclopcntanc group 
occur commonly as break-down [croducts of the ter[)enes and 
c amphors {qq.v.) \ for example, campholic ac id, obtained from or¬ 
dinary c:amj)hor by hydrolysis, is i,2 ,.t, 3-1 etramelhxlcyclopcntane- 
3-carbox\'lic acid. Hc'xahydrolxiizoic acid, or cyclohexanecarb- 
oxylic acid. ChH,, 00(311 (m.p. 30° (’), may be prepared by the 
vigorous reduction of benzoic; acid, or by the action of carbon 
dioxide on cvclohexyl magnesium iodide (.w-e OrignardReagents). 
The na[)hthenic acids of ('aucasian petroleum arc probably homo- 
logues of (his substance!. /-()uinic: acid, or hexahydrotetrahydroxy- 
benzoic acid, ('.Jl7(()H)i-C0()II, m.p. 162’’. is an important sub¬ 
stance occurring in cinchona bark, coffee beans, sugar beet and 
many other plants. Discovered by Hofmann in c inchona bark, in 
i7c;o, it i.s a by-[)roduct in the* manufacture of quinine, and is used 
in pharmacy. At 250” C, it yields the lactone, c]uiniclp, which on 
warming with baryta water furnishes optically inactive quinic, 
acid. Three hexahydrophthalic acids, or cyclohexanedicarboxylic 
ticids, CnH,„((-X)()lI)j, are known, containing the carboxyl groups 
in the i, 2-, t, 3-, tind i, 4-pc)sitions, and each exists in cis- and 
/rcm.^-stcreoisomeric forms. The reduced jihlhalic ticids were sub¬ 
mitted to a detailed examination by Bacyer in his prolonged 
researches (i887-c)2) on the constitution of benzene, and numer¬ 
ous acids of the kind are knewn. Thus, from o-phthalic acid 
(bcmzene-T, 2-dicarbo.xylic acid) alone, it has been possible (0 
prepare two hexahydrophthalic acids, four tetrahydroiihthalic 
acids and eleven dihydrophthalic acids. 

Polycyclic Derivatives.—Alicyclic rings may enter into the 
formation of any of the general [lolycyclic tyyies which have been 
indicated in discus.sing polycyclic benzene derivatives. Such rings 
may therefore be associated in various ways with other homocyclic 
rings, which may belong either to the alicyclic or the aromatic 
division; thus, in decahydronaphthalene and (etrahydronaiihtha- 
lene (vidi' supra) an alicyclic ring has undergone ortho-condensa¬ 
tion with a second alicylic ring and an aromatic ring, respectively. 
Wholly alicyclic derivatives containing two or three condensed 
rings are very numerous in the series of terpenes and camphors 
{qq.v.^ and (heir derivatives. It will sufiice, therefore, in this place 
to consider a few typical yiolycyclic rom[)ound'^ of mixed aromatic- 
aliphatic ty[H‘. Among the most im|)ortant members of this group 
are indene, lluorene (qq.vA and h>(lrindenc‘ 


Cl I; 


CHa 



CH 

■ PH 

I P 

jlJ 

CH 




>-c 




Indene, C^IIs Hydrindene, CsHio 


CH.. 

Fluorene, C13H10 


Indene (b p. 178° C) occurs in the “heavy oil’’ fraction of coal-tar, 
and has also been obtainecl synthetically. The molecule contains 
a benzene ring ortho-condensed with a cNclojx'ntadicne ring. The 
methylene group, like that of cydojientudiene itself {vide supra), 
is unusually reactive. Upon reduction, indene passes into hydrin¬ 
dene (h.p. 176”), the cyclopentadiene ring being thereby converted 
into a rydopentene ring. Fluorene (m.p. 113”), also in coal-tar, 
has been synthesized by passing diphenylmcthane through a red- 
hot tube. The molecule contains two benzene rings condensed with 
a cyclopentadiene ring. The methylene group, owing to its position 
between two unsaturated carbon atoms, possesses an enhanced 
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reactivity; thus, fluorcne, like indene, furnishes a potassium deriv¬ 
ative and undergoes condensation with aldehydes. 

Spirocyclanes and their derivatives possess two alicyclic rings 
having only one carbon atom in common. Such compounds, 
although not of natural occurrence, are interesting stcreochemi- 
cally, since the tw'o rings occupy two planes intersecting at right 
angles through the common carbon atom. A single example is 
afforded by spiroheptanedicarboxylic acid (Fccht. lyo;); 

yCH,. /C’H,s 

ho(x:hc< >C< 

\CH/ XTl,/ 

Bibliography.—J. Read, Text Book of Organic Chemistry (1026), 
gives a general account ol the whole subject; B. T. Brooks, The Mon- 
Benzenoid Hydrocarbons (1922) alicyclic compounds. (J. Ru.) 

HETEROCYCLIC DIVISION 

The subject of heterocyclic compounds, comprising as it does 
a large group of substances occurring in nature (alkaknds, antho- 
cyans, uric acid, etc.), is one of fundamental importance not only 
from the chemist’s point of view in particular, but from the more 
general aspect having as its object the correlation of physics and 
chemistry with animal and plant metabolism. The synthesis of 
an enormous number of heterocyclic compounds has been accom¬ 
plished, and these are of importance: (u) because of their identity 
with or relation to natural products, {h) because of some theoreti¬ 
cal signilicancc as, for example, in showing the mechanism of a 
chemical reaction, and (r) because of some properties that make 
them valuable to humanity, such as drugs, dyes, etc. 

Heterocyclic compounds are distinguished from homocyclic 
compounds in that they contain at lea.st one atom other than 
carbon in the ring. Such atoms may be of a variety of elements, 
but in most cases are nitrogen, oxygen, sulphur or selenium. 

Heterocyclic (ompounds, like the homocyclic, may also cxi.st 
in the form of fused ring systems, either with homocyclic or with 
other heterocyclic nuclei. Moreover while the fu.sion of two ben¬ 
zene nuclei results in naphthalene, the fusion of a benzene and a 
pyridine nucleus may result in either quinoline (q.v.) or isoquino- 
linc, and the fusion of two pyridine nuclei may result in several 
isomeric naphthyridincs of which the i;8-derivative has recently 
been synthesized. 
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The heterocyclic compounds are conveniently classified in two 
distinctive groups: (i) Unsaturated systems which often display 
a high degree of stability and constitute a well characterized class 
exhibiting a close relationship lo benzenoid types—generally re¬ 
ferred to as aromatic in character. (2) Systems resulting from 
ring closure of aliphatic (straight-chain) compounds to which in 
their deportment they display a close analogy and into which 
they are in general convertible by comparatively mild treatment, 
c.g., by hydrolysis. 

Unsaturated Heterocyclic Compounds.—Unsaturated het¬ 
erocyclic compounds often exhibit the characteristics of aro¬ 
matic types, ix’., they usually possess a high degree of stability 
toward heat, some of them readily withstanding a dull red heat; 
they are difficult to oxidize, and when oxidation does take place it 
is generally attended by complete destruction of the ring; further¬ 
more, the action of the halogens seldom results in addition com¬ 
pounds as final products (although these may be formed as in¬ 
termediates), substitution of hydrogen occurring when reaction 
takes place at all; the action of nitric and sulphuric acids is 
characteristic and results in the production of nitro-compounds 
and sulphonic acids respectively; the action of anhydrous alu¬ 
minium chloride and an acid-chloride (reaction of Friedel and 
Crafts) frequently results in the formation of ketones; finally, 
such compounds are as a rule not easy to reduce, and when re¬ 
duction occurs the products behave like aliphatic compounds. 


Aromatic properties have not been observed in three-, four , 
seven-, or eight-memlicred rings but are restricted to five- and 
six-membered nuclei. Until the discovery of cyclo-oclatctrene by 
Richard Willstatter. it was generally assumed that the presence 
of a series of alternate single and double bonds in a ring resulted 
in mutual saturation, with the consequent a])jxaraiKe of the 
aromatic prof>erties. On this theory various formulae were ascribed 
to the benzene ring which were equally applicable to heiero- 
I cyclic nuclei. Among the more recent developments the theory 
I of the aromatic sextet of electrons has gained considendde favour 
This theory does not attempt to account for the double bonds, but 
assumes that the union of two members of the ring aajuires only- 
one pair of electrons, so that there is a ptiir of electrons unac¬ 
counted for by each conventional double bond, making in all 
three pairs or a sextet. It is admitted that the reasons for the 
stability of this sy.stem are not clearly understood, but neverthe¬ 
less the view is a convenient one and generally ap(»licable to the 
entire cla.ss of comimunds which exhibit the aromatic chanu- 
teristics. In cyclo-octatctrene the four double bonds contribute 
more than the required sextet of electrons and the substanci* 
behaves like an unsaturated aliphatic compound. The same is 
true of cyclobutadiene (except that there is a deficit of two 
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electrons here), w’hereas in pyridine the conditions for the 
aromatic sextet are fulfilleil, I'he extension of this hspothesis 
to the 7-pyroncs. furanes and thiophens follows, since the- oxygen 
atom in (he former !.■? no longer neutral l)ut acejuire.s basic jirop- 
erties, with consetjuent ability to form stable .salts and hence to 
supply the needed tw^o electrons for the aromatic sextet. 


The application of the above-mentioned hypothesis to the pyr¬ 
roles, isoxazoles, oxazoles, pyrazoles, glyoxalines, eti,, follows 
readily when certain empirical rules are observed. It is only neces¬ 
sary (1 ) to attribute an electron pair to each double bond w'helher 
that be a C-C or a C-N union, and (2) to attribute an ele(tron 
pair to any divalent element or group in the ring such as o.xygen, 
sulphur, .selenium, imino- (NM - ), etc. 


To the six-membered nuclei the same rules are apiilicabk*. Six- 
membered heterocyclic compounds containing nitrogen may be 
considered as derived from benzene by substituting a nitrogen 
atom for a methine (? CH) group. No chemical reactions are 
known, however, whereby a nitrogen atom can be introduced into 
a benzene ring in this way. 
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Propcrlit’s of Unsatnratcd Ilrterocyclir Compounds. —The ex¬ 
tent to which unsatur.'ited heterocyclic compounds exhibit the 
properties of hen/ene anrJ its derivatives varies considerably; thus 
naphthalene has lost, to some extent at least, the chemical prop¬ 
erties of benzene, for example in beirif,' much easier to oxidize than 
the latter Just as the introduction of substituents into benzene 
may so modify the chemical properties that the nucleus no longer 
responds to well-known reactions, so it is hardly to be expected 
that pyridine should nitrate in exactly the same way that benzene 
nitrates. 

Fivc-mcmbcrcd Aromatic Nuclei (n. —Five-mcmbcred 
rings containing one hetero-atorn naturally fall into two distinct 
grou[js. (i.) those containing nitrogen in the ring, and (ii.) those 
containing oxygen, sulphur or selenium. The members of the 
second group resemble e;ich other very closely in the methods of 
their synthesis and in their chemical and physical properties. 

Pyrrole and Its Derivatives .—Pyrrole docs not occur as such in 
nature. It is a constituent of bone-oil and is obtained in large 
quantity, particularly in America, from the products of the 
destructive distillation of waste leather. Synthetically, it is ob¬ 
tainable (and this is true of its alkyl and aryl derivatives) by dis¬ 
tilling succitiirnide (or substituted succinirnides) with zinc dust, 
the latter at ting as a reducing agent. 
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A rather remarkable reaction is the easy conversion of pyrrole 
into sue < indiald(jxime by the action of hydroxylarnine; 
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I'he imino-group is acidic, in that the hydrogen is readily replace¬ 
able by potassium with the formation of crystalline potassium 
l)yrrole, 

'J'he cotnpounds formed by the fusion of pyrrole with other 
nuclei occur to some extent in nature. Indole, together with 
skatoie (/i-mcdhylindole), is found in the products of pancreatic 
fermc-ntation of albumins and the tw'o products are generally 
present in human faeces. Indole, though it {)Ossessc-s a very offen¬ 
sive odour, is found in jasmine and other flowers, and when 
judiciously bleticled freciuently becomes an important constituent 
of synthetic jH-rfumes. 
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Indole was first obtained by distilling indigotin (the chief con¬ 
stituent of natural indigo) with zinc dust. Among other syn¬ 
theses of indole derivatives, that due to Emil Fischer (18S6) is 
of wide application. In this method the i)henylhydrazones of 
ketones, aldehydes or ketonic acids are heated with an acid 
(hydrochloric) or zinc chloride, when ammonia is eliminated. 
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The oc currenc e of try()tophane as a hydrolytic product of proteins 
deserves mention, whilst the closely related alkaloid, hypaphotrinc 
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tthe betaine of .V-trimelhyltryptophanc) occurs in Erythrina 
hypaphorus. 

Of the more complex pyrrole derivatives. carl)azole. which oc¬ 
curs in crude anthracene, deserves special mention, because it is 
the parent substance of a large number of closely related com¬ 
pounds (e.g., dinaphlhopyrrole) some of which have found applica¬ 
tion in the manufacture of dyes. An interesting variant of the 
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Fischer indole synthesis has been achieved by the use of cyclo¬ 
hexanone phenylhydrazone which yields tetrahydrocarbazolc. 
The latter on mild oxidation with mercuric acetate forms car- 
bazole. The natural alkaloids, rutaecarpine, harmine and harmaline 
belong to this class. 
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Furane and Its Derivatives. —Furane, the parent substance of 
this group, was first obtained in 1.S70 by distilling the barium salt 
of pyromucic acid. This reaction is analogous to the formation of 
benzene from benzoic acid, JN'romucic; acid, like benzoic acid, 
may be brominated and nitrated. 
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Furfural, an important furane derivative both theoretically and 
commercially (being used in the manufacture of synthetic resins), 
is produced quantitatively when pentoses, like arabinose, arc dis¬ 
tilled with dilute acids. In its commercial manufacture, corn 
cobs, after the removal of grain, are distilled with dilute acid, and 
the aldehyde is found in the distillate. The methyl-pentoses 
(rhamnose. fucose, etc.) under similar treatment yield methyl 
furfural. Furfural manifests all the reactions of aromatic alde¬ 
hydes (c.g., benzaldehyde), and this behaviour follows necessarily 
from the aromatic nature of the furane ring. On treatment with 
caustic potash it yields pyromucic acid and furfuryl alcohol (Can¬ 
nizzaro reaction) and on treatment in alcoholic solution with 
potassium cyanide it yields furoin (benzoin transformation). 
Coumarone and diphenylcnc oxide are representatives of con¬ 
densed nuclei containing the furane ring. 
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Thiophen and Its Derivatives. —Thiophen, a close analogue of 
furane, exhibits the greatest similarity to benzene. The four 
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hydrogen atoms are replaceable by other groups, thus yielding 
innumerable derivatives, all of which give an intense blue colora¬ 
tion—the indophenin reaction—when mixed with a little isatin 
and concentrated sulphuric acid. This reaction is given by all 
commercial samples of benzene, toluene, xylene, etc., and is due 
to small amounts of thiophen or the methylthiophens which are 
invariably present. Just as succinic acid (or its imide) may be 
transformed into pyrrole, so the distillation of a mixture of sodium 
succinate and phosphorus trisulphidc yields considerable quan¬ 
tities of thiophen. Of the fused nuclei, thiophthen, benzothiophen 
and diphenylenc sulphide may be mentioned. Selenophen, the 
Selenium analogue of thiophen, is less well known, but has been 
definitely characterized by H. V. A. Briscoe and J. B. Peel (192S). 
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rive-membered Aromatic Nuclei (2).—There is a second 
scries of five-membered heterocyclic compounds containing at 
least two hetero-atoms, which exhiliit very marked aromatic 
])ropertic.s. These compounds may be viewi'd as being derived 
from the foregoing five-membered heterocyclic compounds by the 
substitution of nitrogen atoms for methine (-.-CH) groups, and 
arc collectively known as the azoles. Their names are derived 
from that of the parent monoheterocyclic nucleus and from the 
number of nitrogen atoms introduced. Thus furane and pyrrole 
each yield two isomeric tizoles which are called furazoles and 
jiyrazoles respectively. Substitution of two methine groups rc.sults 
in furo-diazoles and pyrro-diazoles. Similarly there are thiazoles, 
thio-diazoles, thio-triazoles, etc. In general, the azoles arc somc- 
w'hat resistant to oxidation, and when they are fused with the 
benzene ring it is often the latter which undergoes oxidation first. 
Thus, oxidation of benziminazolc with pota.ssium permanganate 
gives in part glyoxalinedicarboxylic acid, further the C-alkyl 
dericatives (derivativ'es formed by replaiing a hydrogen atom 
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joined to (arbon by an alkyl group! are frequmitly oxidized to 
carboxylic acids (.vmelhylpyrazole gives pyrazole-3-carboxylic 
acid). It fretjuently hajiiiens that the azoles are only known in 
the form of fused systems (generally with benzene) or in the 
form of reduced derivatixes. 

PyrazoJes .—^Thc most convincing evidence of the aromatic 
nature of the pyrazole nucleus is the behaviour toward sulphuric 
and nitric acids, sulphonic acids and nitro-pyrazoles being formed 
respectively. The nitro-compounds are easily reduced to amino- 
l)yrazoles which on treatment with nitrous acid yield remarkably 
stable diazonium salts. The latter re.scmblc the benzenediazonium 
salts in their transformations, and may, for instance, be converted 
into azo dyes by treating them with anilines, phenols, etc. The 
fusion of a fiyrazole and a benzene nucleus results in the so-called 
indazole. There is no single expre.ssion which serves to account 
for the v.'irious transformations of indazole, and at least three 
different formulae have been suggested at various times. It is 
convenient to assume that the different forms are mutually con¬ 
vertible into one another and that the environment or the mode 
of synthesis determines the type. The elusive character of 
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the double bond makes it all the more explic.iblc that indazole 
is strongly aromatic in properties, and on the basis of the electron 
sextet theory there is every reason to believe that the hyilrogen 
atoms arc in a state of dynamic equilibrium, and the sy.stem only 
becomes fixed when the hydrogen atoms are replaced. The fact 
that amino-indazole forms a comparatively stable diazonium salt 
is in complete agreement with the aromatic nature of the nucleus. 

Clyoxalincs. —Glyoxaline was discovered by Debus in 1S5O a.s 
a reaction product of ammonia and glyoxal. Since then a large 
number of derivatives has been j^repared and the chemistry of 
the entire class has been exhaustively studied by F. L. Pyman 
and his collaborators. The derivatives of glyoxaline which have 
been found in nature arc perhaps limited to histidine, a product 
of the hydrolytic fission of many proteins; ergothioneine. found in 
ergot and blood; and a series of alkaloids (c.i;., pilocarpine) 
which occur in v'arious spc'cies of Pilocarpus. The alkaloids are 
closely related to one another and differ only as regards the nature 
of the second ring. 
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Six-membered Heterocyclic Compounds (i).—The mem¬ 
bers of this (lass which contain only one hetero-atom are by far 
the most important, and of these the nitrogen derivatives deserve 
s[x*cial numtion. The latter are, for the sake of eonvenienee, 
divided into (1) derivatives of pyridine, and (2) fused systems 
containing the pyridine nucleus. 

Thr Pyridbu's .—Pyridine was discovered in 1851, and together 
with its homologues it occurs in bone-oil and coal-tar. Its 
properties and those of its derivatives are described in a special 
article {see Pyridini: ). The occurrence of jryridine derivatives, 
which do not contain other systems fu.sed with the pyridine 
nucleus, is restricted to a relatively small number. Ricinine, 
occurring in the seeds of the castor-oil plant (Ricinus communis) 
is a derivative of a-pyridone; its constitution has been ascer¬ 
tained by its synthesis by Spiith and Roller (1923). Another 
important pyridine derivative is nicotine (scr Alkauiids) 

The Pyroncs .—The pyrones are six-membered cyclic compounds 
containing an oxygen atom in the ring, together with a carbonyl 
( CO) group. There are two forms theoretically jKJssible, the 
a-pyrones and the 7-pyrones. 
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In js'f*ncral, the pyroncs have lost their aromatic characteristics 
to some extent, hut are conveniently classified in this section. They 
are weak ba.ses and the ^lalts are readily hydroly.sed by water. 
'I'houKh the pyrones contain a keionic group, they do not react 
with the HMgents (hydro.xylaniine, p)henylhy(lrazine, etc.) which 
are u.sed to characterize ketones and aldehydes. The halogens 
do not add themselves to the double bond but form substitution 
prodiKts. "I'he action of ammonia, e.spierially on pjyronecarboxylic 
acid.s is noteworthy, for the oxygen atom is in many cases easily 
substituted with the ftjrmation of [lyridone.s. In this way phenyl* 
coumalin (present in coto bark) even with ammonium acetate 
gives <:r-[)henyli»yridone. This reaition throws some light on to 
the m(M hanisrn l>y whic h jdants may arrive at a synthesis of 
cc'clit; nitrogen com|)oun(ls. The pyrones are easily formed from 
certain ali()luitic iomp)Ounds which might occur in nature as 
intermediates, and the subsepuenl transformation of the {)yrones 
into pyridine arid fused jiyridine derivatives is entirely within the 
bounds of |)0‘'sibility 

Malic .11 id is (onvc'rled into (oum.dic acid by treatment with 
strong sul|)hinii arid and the former occurs very abundantly in 

('ll CO 


(II CII 

!l I 

IIO.C (■ CO 
() 

Cournalii ai id 
C() 

(II C-OII 
IIO.C ('coj! 


CII (11 

II II 

HOiC (’ C ('0-.1I 

/ 

() 

CluTtdonic acid 
CO 

CII coll 

II II 

('ll (CII, 


Mecni. acid 


iKilure. Malic ai id has furthermore been lound a'-snciaied with 
chelidoiiic acid in a large varielv of plants .md in particular in 
Clirlidintium inajus (St r;tnsk>', An h. Phann., lojo. _\sS. 56). 
l‘'in,illy, the easy conversion ol IK ),t' t'() Cll^-CO-CHj C’t)•(.'(),.H, 
aceloiu'-dioxalic acid, into chelidoiiic by lo.ss of w.iter. makes 
it not improbable lh.it a similar reaction takes place in plants. 

A series of alkaloids aeVornpanies chelidonic acid in many 
plants and the presence of meconic acid in company with the 
opium alkaloids (,vrc Ai.kai.oios) is [Kirticularly .signihcanl. 
Ammonia and perhaps other b.ises are admittedly present in all 
plants at some stages of growth, and this, together with the 
pyrones, wliic h are particularly abundant in some plants that 
elabor.'itc' alkaloids, may suppiv (he needed starting products for 
(hi- \ital synthc-sis of pvriciine bases. <r*mc‘thyl-/^-hydro.xy-7- 
pyrone (or niallol) occurs in the needles of pines and the bark of 
larches, and is also form<.*d on roasting malt. 

Six-raembered Heterocyclic Compounds (:?); Fused 
Nuclei. —'I'lic- fused ring sy.stc-ms containing a heterocyclic nucleus 
are partic iilarly abundant in nalun-, 'rhey are in many ca.ses more 
jeaclily accessible by synthetic mi-ans than those containing only 
one ring 'I’hi.s is accounted for by the fact that (hey are largely 
deri\'ed from ortho-disubstituted benzenes. The latter are avail¬ 
able l>y ,1 great diversity of methods. In many instanecs. too, it 
is ixcssible to bring about a ring (insure (in the ortho-position) 
id' .1 ben/c-nc- cierivali\c ha\ ing ;i suit.ible side chain. For e.xamplc, 
.iiuiine reacts with c-thyl aceloacetate, ('IF form¬ 

ing tif'^t ethyl aiiilino-crotonate (i) which on treatment with 
.‘-ulphuric acid gives a-me(hyl-7-hydro.xy(juinoiine (.’) and al- 
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Quinoline and Its Derivatives. —Quinoline occurs in bone-oil and 
coal-tar and results when any of a large number of alkaloids is 
distilled alone or with zinc dust. Its synthesis and properties, 
together with those of its simple derivatives, are described in (he 
article Quinoline. In their synthesis of cusparine, Spath and 
Brunner (1924) condensed 7-methoxyquinaldine with pii:)eronal, 
and the resulting piperonylidene derivative (i) was reduced 
catalyticaJfy with hydrogen in the pre.sence of palladium yielding 
a product identical with cusparine (2), obtained from the natural 
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source (the bark of GaUpcci cusparia). The alkaloid galipine (3), 
which accompanies cusparine in Galipca cusparia, was synthesized 
oy a similar scries of reactions, except that V(*ratraldehydc was 
substituted for piperonal in the condensation 

An interesting synthesis of gf-cldoroquinaldine is achieved by 
treating a mixture of a-rnethylindole with chloroform and sodium 
ethylate. 
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This reaction is applicable to pyrroles and indoles in general and 
results in pyridines and quinolines respectively. When methylene 
iodide is used instead of chloroform in this reaction the products 
arc pyridines and quinolines free from halogen. Kynurenic acid 
is of importance because of its occurrence in the urine of dogs 
after the ingestion of meat. It is also formed in the transposition 
of tryptophane and has been prepared synthetically. When it is 
heated, it loses carbon dioxide and is converted into kynurine or 
7-hydroxy-quinoiine. Cinchoninic and quininic acids are men¬ 
tioned because ol their relation to cinchonine and quinine 
respectively. 
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Among the synthetic quinoline derivatives, a-phenyl-cincho- 
ninic acid deserves mention on account of its general use as an 
antineuralgic and as a remedy for gout. It is known in commerce 
under the name of atophane, and has been sjx'cialJy recommended 
in the form of its hydriodide. A large number of derivatives of 
atophane hav'c been prepared with a \new to improving its value 
as a drug. The chemistry of the alkaloids of Cinchona forms one 
of the most inspiring chapters of historical chemistry. It was in 
1792 that Fourcroy first isolated quinine in an impure condition. 
In 1810, Dr. Gomes, a Sp;inish phy.sician, obtained a crystalline 
sqbstancc which he called "Cinchonino” from cinchona bark. The 
basic properties of this material w'ere brought to the notice of 
Pelletier and Caventou, who, inspired by the recent observation 
of Sertiirner on the existence of “organic alkalies” in nature, un¬ 
dertook an investigation of “cinchonino” and succeeded in isolat¬ 
ing two substances which they named quinine and cinchonine. 
Later, they isolated strychnine and brucine from the seeds of 
nux vomica. The chemistry of strychnine has formed the subject 
of almost incessant research since its discovery. Over too years 
have elapsed and although it contains only 21 carbon atoms in 
the molecule, its constitution is still in doubt, although some 
evidence points to the existence of a partly reduced cjuinolinc 
nucleus. 

More than 20 alkaloids have been isolated from the various 
species of cinchona and Remijia (natural order, Ruhiaccac) but 
only cinchonine and es[X’cially quinine have found an extensive 
application in mi*dicine. The antii)yret.ic proj^rties of cinchona 
bark have been suspected in Fairope since 1639, but the drug 
did not come into general u.se until nearly thirty years later. 
Although neither cinchonine nor quinine has been synthesized, 
the painstaking work of Hesse, of Rabe, of Kdnigs and their 
collaborators has left no room for doubt regarding the constitution 
of either base, together with that of a large number of associated 
alkaloids. 


rii,rTi(nH) 


separated from the benzene nucleus by a methine group; the 
difference is .shown by their formulae; 

Isoquinoline occurs to some extent in coal-tar. aiul is produced 
in the de.strucfive distillation of certain alkaloiils, Tl.s |)roi>erties 
are described in the article Quinolini;. The occurrence of iso¬ 
quinoline derivatives in nature is restricted (except in one well- 
defined cast^—that of papaverine) to systems containing the pyri¬ 
dine ring partly or wholly reduced. The alkaloids of .Inftnlottium, 
Hydrastis, Hrrbcris, Corydalis, Chclidomtan, ojciuni, etc., belong 
in this group. They e.\ist in a w-ide variety of typt>s and special 
works must be consulted for details {see Alkai.oids i 
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Quinoline Papaveriicc' Isotiuinolinc 


The lienzopyrones .—Three benzopyrenes are known: a-beiuo- 
pyronc or coumarin, iso-a-benzopyrorie or isocoumarin, and y- 
benzopyronc' or chreamone. They may be considcTt'd as represent¬ 
ing the simplest fused systems derived from a benzene nucleus 
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Large numbers of more complex quinolines have also been pre¬ 
pared. These are of the nature of fused .systems containing 
quinoline conden.sed with benzene and pyridine nuclei. Acridine, 
phenanthridine and anthrapyridinc represent quinolines fused with 
a benzene nucleus. 



Acridine Phenanthridine Anthrapyridinc 


The melting-points of the condensed systems gradually rise as 
more nuclei arc added. There appears to be no upper limit to 
the number of nuclei that can be condensed into one system. The 
products, however, become more difficult to work with on account 
of their sparing solubility and high melting-points. 

Isoquinoline and Its Derivatives. —Structurally, isoquinoline 
differs from quinoline in the position that the nitrogen atom takes 
up in the hetero-ring. In the former the nitrogen member is 
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and an a- or a 7-pyrone nuchms. Like the simple ptvrones, they 
react readily with ammonia (esixcially the isocoumarins). The 
remarks relative to the synthesis of cyclic bases from iiyrotus, 
made when considering the latter, api)ly with equal eonseqiiences 
here. It is not at all uncommon to find benzopyrenes and alkaloids 
in the .same plant. The delphiniums contain alkaloids in abund¬ 
ance, and kaempferol and related flavonols have been isolated 
from a number of them. Many flavonols arc dealt with in the 
article Axtiiocyanins. 
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The two glucosidcs, aesculin and daphnin, on mild hydrolysis 
yield gluco.se together with aesculetin and daphnetiri respectively. 
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Umbelliferone occurs in the bark of Daphne mezereum and is ob¬ 
tained by distilling different resins, such as galbanum and a.safoet- 
ida. No derivative of isocoumarin has l)een isolated from natural 
products. 

The Dibenzo-y-pyrones .—The simplest dibenzo-7-pyrone, xaiH 
thone, is obtained synthetically by a number of methods. The 
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niiijorify of naturally occurring yellow colouring matters are de- 
riv'cd from the latter or from Havone, although xanlhone has not 
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been f<jund in plants (July two members of the xanthone group 
ha\’e been isolated from natural products. 

EuxarUhic acid is the chief organic constituent of Indian yellow 
or purree. The latter used to be made in Bengal from the urine 
of cows whi( h had been fed on mango leaves, but the crude prod¬ 
uct had a disagreeable odour and is now replaced almost entirely 
by synthetic dyestuffs. When heated with dilute acids, euxanthic 
acid is decomposed into glycuronic acid, C'„H„. 0 ., and euxanthone. 
It is interesting to note that when euxanthone is administered to 
dogs and to rabbits it is eliminated in the urine in the form of its 
combination with glucuronic acid, that is as euxanthic acid, 
(ientisin, the colouring matter of gentian root, is a methoxy- 
euxanthone. 

kedudion of xanthone converts it by stages into xanthydrol and 
xanlhone, 'I'he former contain.s the nucleus of a number of syn- 
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thelic dyes and indicators. Conspicuous amongst these is fluor¬ 
escein, the substame obtained by heating a mixture of phthalic 
anhydride, resorcinol and zinc, chloride. Fluorescein and allied 
products are characterized by the fact that on treatment with 



riuore.sM-in. Oiiiiionoid form. Succincin. 


alkalis they yield coloured salts, displaying an intense fluorescence, 
which is attributed to the formation of the quinonoid form, stable 
only in alkaline media. Phthalic anhydride may be replaced by 
other anhydrides, and resorcinol by other phenols. The product 
from succinic anhydride and resorcinol is termed succincin. The 
latter, and particularly the phenyl-succineins, also display a series 
of colour changes, together with a fluorescence, dei>endent on the 
alkalinity of the medium. 

Dihydro-pyran (iroup. —Though the dihydro-pyrans do not be¬ 
long to the aromatic heterocyclic compounds, they are con- 
v'enienfly mentioned because of their close relation to the pyrans. 

A history which treats of natural dyes would undoubtedly de¬ 
vote considerable space to those chapters xlcaling with logwood 
Brazilwood (q.v.'), Pernambuco and Sappanwood (see 
Brazilwood). The Brazilwood is the product of Caesalpinia 
brazilit nsis. The use of logwood dyes, the product of Caesalpinia 
echinaja, was prohibited in England by act of parliament in the 
reign of Queen Elizabeth, because it was said to produce fugitive 
colours. The names of W. H. Perkin. Jr., and R. Robinson are in¬ 
timately associated with the chemistry of Brazilwood and logwood, 
which contain resi^eclively brozilin (C,*Hi40b) and haematoxylin 



Brazilin, Haematoxylin. 


Six-membered Polyhctero-atomic Nuclei (i).—The sfx- 
membered nuclei containing two or more hetero-atoms may be 
regarded as derived from the six-membered nuclei containing one 
hetero-atom by substituting one or more methine (=CH) groups 
by nitrogen atoms. No strictly aromatic nuclei containing other 
atoms than nitrogen are known to occur, although theoretically 
ring systems containing quadrivalent oxygen arc possible. These 
would be analogous to the pyrans, but arc only known in the re¬ 
duced form corresponding to the dihydro- and tetrahydro-pyrans. 
The entire group is known as azincs and the members are termed 
diazines, oxazines and thiazines, according to whether they arc de¬ 
rived from pyridine, by the replacement of a methine group by ni¬ 
trogen, by oxygen or by sulphur, respectively. Only those members 
which contain nitrogen atoms in the ring are of much importance. 
A few of these occur in nature and .some are used as dyes. It may 
be mentioned, however, that .some complex and valuable dyes are 
derived from systems containing sulphur in the ring. Morpholine 
(so called because it was at one time thought that a similar ring 
was present in morphine), phenoxazin, thiodiphenylamine, and 
dioxane may be mentioned as examples of a class of substances 
which contain .six-membered rings with only one or no nitrogen 


atom. 




0 

/ \ 

CHi CH, 

1 1 

0 

/\/ \ /'■' . 

1JJ J 

lilt 

0 

CH, CIIj 

1 1 

CH, CH, 

IJ. u 

1 1 

CH, CH, 

/ 

Nil 

Nil 

Nil 

\ / 

0 

Morpholine. 

Phenoxazine. 

'J'hic^diphenyl- 

amine. 

Dioxane. 


Reference has already been made to the diazines in connection 
with the general characteristics of aromatic nuclei. They have 
been synthesized in some abundance, but the systems containing 
only one nucleus are not known to occur naturally. 

Six-membered Polyhetero-atomic Nuclei (a). Fused Sys¬ 
tems.—The fusion of pyridazine with benzene may re.sult in either 
cinnoline or phthalazine, de])ending upon the position of attach¬ 
ment of the benzene nucleus. 
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boxylic acid. 


The hetero-rings in these systems are very stable to oxidation. 
Phthalazine on treatment with alkaline potassium permanganate 
yields pyridazinc-4:5-dicarboxylic acid. Phthalylhydrazine is prob¬ 
ably dihydroxy-phthalazine, the keto-form passing into the more 
stable enol-form (hydroxy-form): 
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Among the halogeno-cinnolines and phthalazines those containing 
the halogen attached to the hetero-nucleus display the same reac¬ 
tions that are characteristic of a-and 7-chloro-quinolines. The 
halogens are readily replaceable by hydroxyl, amino- and similar 
groups. The methyl groups in the methyl derivatives are char¬ 
acterized by the same reactivity that they show in quinaldine and 
lepidine. 

In the pyrimidine series there is only one benzo-derivative possi¬ 
ble, namely, quinazoline. Oxidation converts it into pyrimidine- 
4;5'dicarboxylic acid by rupture of the benzene nucleus. The 
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extended labours of Marston T. Bogert have placed on record a 
truly formidable number of quinazolines. It is remarkable, how¬ 
ever, that this list docs not include either 2-M-propyl- or 2- 
isopropyl-4-hydroxyquinazolinc, one of which is considered as rep¬ 
resenting the constitution of vasicine, an alkaloid obtained by 
(ihose (1927), from Adhatoda vasica. This is the only quinazoline 
derivative so fur isolated from natural products. 

Attention may be directed to the natural occurrence of a group 
of reduced purine derivatives of which caffeine, which occurs in 
coffee and tea, represents a member. Purine {q.v.) is the name 
applied to the .system formed by the fusion of a pyridazine and 
glyoxaline nucleus, and is of special interest because it is related 
to uric acid. 
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Quinoxaline is the only possible compound obtainable by fusion 
of a pyrazine and a benzene nucleus. Oxidation ruptures the ben- 
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zene nucleus and yields pyrazine-a:/?-dicarboxylic acid. Quinoxa- 
lines are particularly easy to synthesize from ortho-phenylcne- 
diamines on the one hand and i ;2-diketonic compounds on the 
other. In many cases the reactions are complete even at low 
temperatures. The synthesis of quinoxaline from o-phenylcne- 
diamine (i) and glyoxal (2) is represented as follows: 
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The more complex derivatives of pyrazine and particularly of 
phenazine form an extensive class of dyestuffs which are of some 
importance from the technical standpoint. These include, among 


others, the eurhodines, toluylene-red, the indulincs, safranincs, 
indazines, etc. (sre Dyes, Synthetic^. The indulincs arc among 
the longest known aniline dyestuffs, having been described in 1H65 
by Caro and Dale. Derivatives of the three theoretically possible 
triazines are known. Cyanuric chloride is probably iiichloro- 
cyandine, while cyanuric acid is the corresponding hydro.xy-deriv'a- 
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tive. Many cyanides polymerize (see Polymerization) (o deriva¬ 
tives of cyanidines spontaneou.sly or on treatment with sulphuric 
acid. etc. Some derivatives of a-triazine are known, but (j-lriuzine 
is only known in the form of reduced benzo-derivatives, eg., 
benzazimide. Three tetrazine.s are theoretically jiossible, but only 


svmmctrical tclrazine, CH CH, is known. It is of interest 

on account of it.s high content of nitrogen and because of its 
liurple colour. It is quite stable and may be readily sublimed. Het¬ 
erocyclic systems containing more than four nitrogen atoms arc 
unknown. 

Aliphatic Heterocyclic Compounds.—The aliphatic hetero¬ 
cyclic compounds are so closely related to the corresponding 
straight-chain members that they are conveniently divided into 
a number of classes, each class being derived from a corresponding 
type of aliphatic compound by the elimination of a molecule of 
water, ammonia, etc. On this basis the heterocyclic compounds 
are conveniently divided into the following groups; (1) cyclic 
ethers and thio-ethers of glycols and thio-glycols; (2) cyclic alky- 
Icne-amincs resulting from diamino-paraffins by loss of ammonia 
or from chloro-amino-paraffins by lo.ss of hydrogen chloride; (3) 
the lactone.s and lacticles—internal ethers of hydroxy-acids (see 
Acids); (4) lactams and betaines (q.v .)—internal anhydrides of 
amino-acids; (5) cyclic derivatives of dicarboxylic acids (anhy¬ 
drides, imides, hydrazides, alkylene-esters); (6) dihydro-pyrrole.s 
and tetrabydro-pyridines derived from amino-aldchydes and 
amino-ketones by loss of water. In many cases hydrolysis by 
means of acids and alkalis converts such cyclic compounds into the 
substances from which they are derived, but there are important 
exceptions. 

7 'hc ease with which heterocyclic compounds arc formed 
varies largely with the number of atoms in the ring. In general 
three- and four-membered rings are difficult to prepare, and once 
prepared arc easily ruptured. They often behave as unsaturated 
compounds with which they are isomeric. Compounds containing 
up to 16 atoms in the ring, including several hetero-atoms, have 
been reported, but in many cases considerable doubt exists as 
to the validity of the assigned formulae. It has been fre(|ui‘ntly 
observed that three, four, seven, eight and higher carbon rings 
arc usually much more difficult to form than five- and six- 
membered rings. In order to offer an explanation for this fact A. 
von Baeycr was led to announce his celebrated “Strain Theory,” 
which has been discussed in the homocydic .section, and which 
applies almost equally to heterocyclic compounds. Thus, in gen¬ 
eral, five-membered rings are the most stable, six-membered rings 
are nearly as stable, whilst seven- and four-membered rings are 
less so, and three-membered still less. 

The Cydic Ethers .—The ethylene oxides are the most impor¬ 
tant members of this class. Two methods of preparation, both 
depending upon olefines for their starting materials, are imjwrtant. 
In one case hypochlorous acid is added to the double bond and 
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thr resultiriK rhlorohydrin is treated with alkali which removes 
hydros*'!! (hloride; 
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In the second method the oletine is treaU-d with benzoyl peroxide, 
the function of vvhi( h is to supply one oxygen atom; 
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be appreciated. This system is present in haemoglobin, chlorophyll 
(q.v.) and haemocyanin, and all exddcnce points to the existence 
of a close relationship between these natural products. The 
chemist has, as it were, supplied proof of the kinship of pLint 
and animal life. The present chemical evidence goes to show that 
the rings are present in their unsaturated state and therefore these 
vital products must be classified with the pyrroles. The exi.stence 
of jiyrrolidine derivatives in nature is not confined to a few repre¬ 
sentatives. It is possible that some proteins may contain a pyrroli- 
done sy.stem, because the glutamic acid formed in their hydrolysis 
easily passes into pyrrolidonccarboxylic acid. 


During the World VV'ar large quantities of ethylene chlorohydrin 
were used in the nianufa< ture of mustard gas. It w'as then made 
by the combined action of moist chlorine on ethylene, the water 
and chlorine reacting potentially to give hypochlorous acid. On 
the cessation of hostilities, jteacc'-time uses were sought for this 
product, and it was c onva'rled into ethylene oxide, which has found 
a number of technical applications, c g., as a solvent. 

The ether linkage is easily ruptured by a great diversity of rea¬ 
gents. 'fhe hydrogcai halides open (he ring and (he products are 
(he halogenohydrins. Amines .act similarly and the products are 
amino-elhanols, with ammonia, a!-aminoeth:inc)l. H.NCH:.,- 
CHj-tlH, is fornual. Some amino-ethanols find exten.sive applica¬ 
tion in the .synthesis of local anaesthetics. 

'I'lir action of (Irignard rc-agcMils on ethylene oxide is a iKirticu- 
larly usedul means of adding two carbon atoin.s to a chain. When 
#/ l)Utyl magnesium bromide, ('Jl.MgOr, is trealc-d with ethylene 
oxide, an .idciition compound is first formed, which on gentle heat¬ 
ing (haiiges to a product which yields ?/-hexyl alcohol on de- 
(ompusilion with w.iter. 'I'his reaction is apiilied commercially 
in the .synthesis of /rl-phenylethyl alcohol, ('Jlr.CII •CH-OH, 
whiih fmd.s some application in iierfunicTy. I'rimcthylene oxide. 
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oxide, but Ihe higher ring hornologues behave like the straight- 
chain ethers, t'ineol, a constituent of eucalyptus oil, is a complex 
cyclic ether (.v/a; Teri’F.nks). 

Cyclic Imint's. —'I'lie methods available for the synthesis of 
cyclic: imines are, in general, the same as those for pre])aring sec¬ 
ondary alipliatic amines, d'hose meml)ers of this group containing 
three and four atoms in the ring are difficult to prepare and not 
Well known, A three-mernberecj ring consisting of two nitrogen 
atoms and one carbon atom is present in diazomethane (1) and 
diazoacetic ester (:). Diazomclhane is extremely poi.sonous but 
is of considerable use as a methylating agent in neutral media. 
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Diazomethnne and its derivatives have the remarkable property of 
adding thern.selves to olefme-earboxylic acids; with ethyl fumarate 
it yields ethyl pyrazc)li(!iiu:-4;5-dicarboxylatt‘ (3). The latter when 
heated loses nitrogen and passes into ethyl cyc/opropane-i ;2- 
dicarboxylale (4). 

( losely redated to the pyrazolines, which are dihydro-pyrazoles, 
are the' pyrazolonc's, which comprise a group of drugs po.ssessing 
antipyretic pro^xTties. The re]>resentative. of this group which 
has found the greatest favour is antipyrine (q.v.). Many reduced 
systems correspcinding to and derived from the aromatic nuclei al¬ 
ready discussed are knowai. Except for the five- and six-membered 
rings containing only one nitrogen atom they are relatively unim¬ 
portant. 

Thti Fyrroluiines .—The importance of the systems represented 
by a ring of one nitrogen and four carbon atoms can scarcely 
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Prolinc and 4-hydroxyproIinc are products of the hydrolysis of 
proteins. Stachydrine (found in Stachys Uiln>rijvra) and betoni- 
cine (found in Be tome a ojjicimlis) are the betaines of the dime- 
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(hylammonium derivatives of prolinc and 4-hydroxy[)roline respec- 
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tively. Hygrinc, together with a group of related alkaloitls, occurs 
in some varioies of coca leaves, and it is isomeric with tropine, as 
may be seen from the formulae. Physostigminc, the i)rincipal al¬ 
kaloid of the Calabar bean (from Physostigvia vcmniosum) i.s the 
only representative, either synthetic or natural, of a compound 
containing two pyrrolidine rings and a benzene nucleus. 
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The Piperidines. —Nature appears to have a special predis¬ 
position for the elaboration of piperidines, which are to be re- 
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garded as reduced pyridincs. Piperine (g.v.), the chief constit¬ 
uent of pepper, yields p4)eridinc and piperic acid on heating 
with alkalis. Conversely, piperic acid chloride on treatment with 
piperidine yields piperine, showing that the latter is the piperidide 
of piperic acid. Considerable interest attaches to the chemistry 
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of coniine, a constituent of common hemlock (Cotvium nuicula- 
tuni) and the first alkaloid to be synthesized. The toxic proper¬ 
ties of hemlock juice were recognized by the ancient Greeks, for 
it is recorded that Socrates was compelled to take an extract of 
hemlock in order to pay the suiiremc penalty exacted by the 
State. 

The root bark of pomegranate, Punka ^ranatum, contains a 
mixture of alkaloids from which five individuals have been iso¬ 
lated. I’elletierine and three others are closely related to coniine. 
The fifth alkaloid, p.seudo-})e]letierine, is the be.sl known of the 
group, and is closely related to the tropine alkaloids, 
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which include cocaine, tropococaint?, benzoyl-ecgoninc, etc. This 
grouj) of alkaloids is characterized by the fact that hydrolysis by 
alkali resolves them into two parl.s, one an acid and the other a 
hydro.xyaniino-com[)ound. Atropic acid, t'flHr, CH(CH:-OH)-COT.l 
(from hyoscyamine), benzoic acid and cinnamic acid are among 
tlie acid constitiH-nts. The basic groups are somewhat restricted 
to fro[)ine tind eegonine, but others of less frequent occurrence 
are known. The alkaloids can be regenerated from their hydro¬ 
lytic products and are therefore (0 he regarded as esters of the 
acid in combination with the secondary hydroxyl group. Fre- 
(lucntJy (lie carboxyl group is esteritied; thus cocaine is methyl 


benzoyl-ecgonine. 
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Closely related to piperidine is quinuclidine, which represents 
an unusual type of organic architecture present in the cinchona 
alkaloids. The synthesis of quinuclidine, which involved a con¬ 
siderable number of stages, must be regarded as a noteworthy 
achievement. The alkaloid, sparteine, occurring in Cytisus senpa- 
riiis, is generally regarded as containing either one or two 
quinuclidine groups (see Alkaloids). 

Lactams .—The lactams are cyclic amides of amino-acids, and 
arc present in abundance in protein molecules. The synthe.sis of 
lactams from the oximes of cyclic ketones is interesting, ami i.s 
a special ca.se of the Beckmann transformation. Cyclopcntanonc- 
oxime on treatntgnt with strong sulphuric acid gives a-piperidone. 
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Anhydrides and Imidcs .—Anhydrides of dibasic nciils an- 
readily formed when they contain either five or six atoms in the 
ring. A few seven-membered cyclic anhydrides are known and 
among these that of diphenic acid may be memionecl. 



Diphenic 

anhydride 


CO 


CO 




C() 


rhthaliniide 


Hon/ylptii h;ilimulr 


Th(‘ rao.st important member of I he cyclic imides is phihalimlde, 
obtained by heating phthalic anhydride and ammonia. It foriiLs 
a potassium derivative, which when heated with alkyl halides 
forms potassium halide and an aJkyl-phthalimide, vvhiih uti hydrol¬ 
ysis with acids yields phthalic acid and the torrespcjiuling alkyl- 
amine. This reaction is applicable to an infinite variety of alkyl 
halides and is due to the extended researthes of Gabriel and hi.s 
co-workers. The hydrolysis with acitls is, however, diriicult in 
some cases, and a recent communication has overcome thii: 
obstacle by (he ingenious use of hydrazine hydrate, which, with 
an alkylphthaiimide, yields the free amine and phthalylhydrazide. 
I'Or examphy benzyltmiine, is readily furmi'd by 

Ire.ating benzylphthalimide with hydrazine hydrate. Benzyl- 
phthalimide is obtained by heating potassium phthalimide with 
benzyl chloride. C\H„.CH,C 1 . 

A number of heterocyclic compoutids containing idio.sphorus, 
arsenic, antimony, bismuth, silicon, lead, mercury and t(dlurium in 
th(r ring have been ])rcpared. They tire frequently derived from 
the Grignard compounds of i ;4-dibroinobutane or i:5-dibromo- 
penltine. The kilter on treatment with silicon tetrai hloride or 
with the compound, rbCb(Ci,H^,)a, yields the tw’o products (i,) 
and (2) rc.s}x*ctivcly. 


CH, CH, 


CH, ('IG 


CH, Si Cl, 

"C1J,-C1I, 
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CH, I'leC.IGl, 
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CH,- (.:h, 
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ItiBi.iookAiMiY. -A. O. Perkin and A. K. I'N'erest, Saiural Orf;nnii 
Colouring Matters (1918); J. T. Hewitt, Syntlirtir Colonrhif, Matters 
(i()2i); K. D’.Mbe, “Heteroryclic ('ompounds,” Riditer’s Orfianir 
Chemistry (192.H: T. A. Henry, The Plant Alkaloid', (1924); (?. 
Hollins, Synthesis of Nitrogen Rin^ Compounds (nua). 
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PHYSICAL CHEMISTRY 

Physical chemistry is concerned with the (lejicmliMice of phys¬ 
ical properties on the chemical nature of the differiMil forms of 
matter and the changes which these undergo In the description 
of the.se rekitions, a convenient ba.sis of subdivision is afford(‘d by 
the three stales of aggregation—gaseous, liquid and solid. 

THE GASEOUS STATIC 

General Characteristics.—Matter in the gaseous state i.s dis¬ 
tinguished by its tendency to occupy all the space at its dispo.sal. 
Thi.s tendency may be counteracted by external forces, and the 
fact that the earth’s gaseous atmosphere is confined within definiie 
limits i.s to be attributed to the circumstance that the gasc'ous 
molccule.s are under the inlluence of gr.tvitational force. Ga.ses 
arc particularly susceptible, to changes of pressure and of tem¬ 
perature. 

In 1662 Robert Boyle showed that the volume occupied by a 
gas varies inversely as the pressure when (he temfwrature is 
constant. When kept at constant pressure, a gas expands when 
heated and the expansion or relative change in volume was found 
by Joseph Louis Gay-Lussac and John Dalton (iiSoa) to be 
proportional to the rise in temperature. If v and are the vol¬ 
umes occupied at C and 0° C, the relation between the volumes 
is given by {v~Vij)/Vu— at in which a, the coefficient of expan- 
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sion, represents the expansion which takes place when the temper¬ 
ature is raised from o'" C to 1° C. The value of a is about 1/373, 
and we may therefore write the previous equation in the form 
a)/Do "~(3 73"f-0/2 73. At —273° C the volume of the gas 
will become zero provided that the relation is valid over this 
ranKO. It is also apparent that if this singular temperature, which 
is indicated by the volume relations, is made the basis of a new 
tem[)erature scale, such that (/ 273)° C-~ T‘' and o" C=^273° 

the above equation may be written dA',.-- 7/273 according to 
which the volume is proportional to the absolute tem[>crature. 
When this is combined with pv p^v,, (Boyle’s law) we obtain 
pv/pi,V(,^T/2']^ or pv/T = PuVt>/2';2,~ R, where R is a constant. 
This relation is inder)cndent of the nature of the gas, and if the 
volume V refers to the molecular quantity, /.e., the ejuantity repre¬ 
sented by the molecular weight, the value of R is found to be the 
same for all gases. It is known as the gas constant. 

Experiments made by Gay-Lussac (180H) showed further that 
the volume.s of reacting ga.s<',s and of their gaseous products can 
be expressed by simple numerical ratios. The interpretation of 
the.se .simple volume ratios and of the identical behaviour of 
gasi's towards jjressure and tcm[)erature is greatly facilitated by 
the hyi)othesis of Amedeo Avogadro (1811), according to which 
equal volumes of different gases at the .same temperature and 
pressure contain the .same number of elementary particles or molc- 
ciile.s. The inability of ihemists to distinguish between atoms and 
molecules was mainly responsible for the lukewarm reception 
which was accorded to this hypothesis, anil its fundamental im¬ 
portance was not recognized until a clear distinction between these 1 
entilirs was made by S. (’annizzaro in 1858. 

Kinetic Theory.— 'I'he behaviour of ga.ses, which is sum¬ 
marized in the equation pir . RT, finds a simple interpretation in 
terms of the kinetic theory According to this, a gas is 

sufiyiosed to consist of a very large number of .small particles 
which arc moving about in all directions with high speeds. The 
jiaths of these jiarticles are rectilinear until their direction of 
motion is changed by collision either with other particles or with 
the walls of the containing vessel. Collision involves no loss of 
energy since the particles are perfectly clastic. At any instant, 
the velocities of individual molei ules vary between wide limits 
and (he directions of motion are distributed in random fashion. 
At a given temperature and pressure, the average speed and the 
mean distance traversed between suciessive collisions varies with 
the nature of the gas. For oxygen, the mean free path at o” and 
7t»omm, is l oXio A'in. and the average velocity is 461 metres 
[KT second. 

Denoting the mass of the molecule by m and the mean value of 
the square of the velocity by ir, the average kinetic energy of the 
molecules is which is a measure of the temperature. On the 

assumption th.it the pressure of a gas is measurial by the impact 
of the molecules on the walls of the containing vessel, it may be 
shown (h.it (he pressure is given by p mnir/yv, where n is the 
number of molecules in volume v. Since the temperature is 
measured by the kinetic energy, it follows at once that the prod¬ 
uct pv is directly proiKirtional to the absolute temperature as 
expressed by the eijuation pv- R'F and has a constant value w'hen 
the temperature is fixed, as required by Boyle’s law. If for two 
different gases, the pressures, volumes and temperatures are the 
same, and the numbers, masses and mean square velocities are 
represented rq, mj, iq''* and Oj, Wj, le/ resyiectivcly, then 
pv - \fizvi2ii2' 

and tmi/cr — Gnp/2'-’ 

from which nr u,., as required by the Avogadro hypothesis. Since 
the rne.in siiuare velocity is given by ir, ' ~ :spi'; nin, and the density 
of the gas by d- tnn/v, we may w'ritc u — \/sp d, according to 
which the average molecular velocities for diftcrent gases at the 
.same temperature and pressure are inversely proportional to the 
.square roots of the respective densities. For molecules of the 
same* size the rates of diffusion should be proportional to the 
velocities, and the above result is accordingly in agreement with 
the results obtained by Thomas Graham (1S32) in his experi¬ 
ments on gaseous diffusion. Ocular evidence of the molecular 


movement postulated in the kinetic theory is afforded by the 
Brownian movement of microscopic particles su.spended in a fluid 
medium. Such particles must have the same kinetic energy as the 
surrounding molecules and their visible motion is attributable to 
the unbalanced effects of molecular bombardment. 

Gases at Higher Pressures.— Although the simple or ideal 
gas laws afford a moderately accurate description of the behav- 



Product P.V., where p - pro«»ure and v volume, of any diminishes first as 
p Increases, passes through a minimum value, and increases at a constant rate 


iour of gases at low pressures, there are large discrepancies at 
higher pressures. The classical experiments of Amagat show that 
the product pv dimini.shcs at tirst as the pressure increases, pas.ses 
through a minimum value, and then incrca.ses at a constant rate. 
The general behaviour is .shown by the i.sothermal pv—p curves 
for ethylene in tig 1. The nature of these curves suggests the 
incidence of two disturbing factors, one of which (ends to increase 
the compressibility of the gas and the other to reduce it. If the 
actually compressible space is represented by the intcrmolccular 
space, then pv becomes piv—h) where b is the space occupied by 
the molecules. Furthermore, if there are attractive forces between 
the molecules, it may be expected that such forces will tend to 
reduce the velocity of the molecules which impinge on the boun¬ 
dary walls of the ga.seous molecules, for the latter in their ap- 
I>roach to the boundary will be subjected to a restraining force. 
The measured pressure, which is the equivalent of the actual im¬ 
pacts, should therefore be smaller than the intrinsic pressure, 
that is to .say, the pressure which corresponds with the average 
velocity of the w'hole of the molecules in the gaseous system. To 
obtain the intrinsic pressure, the manometric pressure must there¬ 
fore be incrca.sed by a term which takes account of the attrac¬ 
tive force. According to Johannes Diderik van der Waals, this 
correction is proportional to the square of the pressure, or 
more precisely, inversely proportional to the square of the vol¬ 
ume. and when the two correction factors are introduced, the 
equation pv—RT becomes (P'\-a/v^)iv—b)=^RT, which is the 
van dcr Waals’ equation. This affords an account of the actual 
behaviour of gases, as illustrated by the diagranT. The constants 
a and b depend on the nature of the gas. Many alternative forms 
of such equations of condition have been suggested. The equation 
of Daniel Bcrthelot, which takes account of the variation of the 
attractive force with that of the temperature, is of the type 
{p-\~a/v'T) (v—b)~RT and is of special value in the investi¬ 
gation of problems connected with ga.ses at low pressures. By 
its use, it is po.ssible to determine with great accuracy the 
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molecular volume and the coefficient of expansion of an ideal gas 
and from these to derive the values of the gas constant R and of 
the absolute zero of temperature on the gas thermometric scale. 

If a perfect gas were allowed to expand without performing ex¬ 
ternal work, there would be neither loss nor gain of heat and the 
temperature would remain constant. In other words, the internal 
energy of a perfect gas is independent of the volume which it 
occupies. When, however, the molecules attract one another, the 
expansion entails the performance of work against these forces; 
the internal energy of the gas diminishes and its temperature falls. 
In the absence of attractive forces, the finite volume occupied 
by the actual molecules will still have a small influence and it 
may be shown that this factor will produce a rise of temperature. 
The combined action of these two factors produces what is known 
as the Joule-Thomson effect. At ordinary temperatures, most 
gases are cooled, but hydrogen is heated. From this it may be 
inferred that the attractive forces between the hydrogen mole¬ 
cules are very small. At lower temperatures the attractive forces 
increase, anci the cooling effect is also obtained with hydrogen 
when the temperature falls below —So"* C. Other gases show a 
similar inversion, but the inversion temperatures are well above 
the ordinary temperatures. The Joule-Thomson effect finds 
practical application in the liquefaction of gases (q.v.) by the 
Hampson and Linde methods. 

Heat Capacity of Gases.—^The heat required to raise the tem- 
perature of a gas varies with the conditions. The molecular heat 
at constant pressure, C,,, is greater than that at con.stant volume, 
C,, the difference being represented by the external work which 
has to be done when the volume increases. For a gas defined by 
pv^-^RT, the expansion per degree is v/T, and the work pv/T=^R. 
In heat units, this is approximately 2 cals., and therefore 
C,, — Cy-=2. Per gram-molecule the kinetic energy of the gas is 
E^ \NmH\ where N is the Avogadro number, and the incre¬ 
ment of kinetic energy for one degree rise in temperature is 
E/T- Nmu^/2T—ipv/2T—2,R/2—yo cals. This value should 
be independent of the temperature and of the nature of the gas. 
It represents the smallest possible value of and corresponds 
with C;, —5-0 and y — Cp/Cv~ S'i- Actual measurements made 
with monatomic ga.ses are in good agreement with these theoret¬ 
ical deductions. Within the limits of error the value of C„ 
for helium is 3-0 over the range —250° C to 2,350® C, and 
measurements of the velocity of sound indicate that the value of 
7 for the monatomic inert gases, mercury vapour and the alkali 
metal vapours is 5/3. 

For gases which contain more than one atom in the molecule, 
the observed values of Cy and Cp are not only much larger, but 
they increase with the temperature.' For water vapour the value 
of C is given by Cp -S-Si-i-o-ooiQT’- j 0-000002227’-. The molec¬ 
ular heat ratio for polyatomic gases is less than 5/3 and in gen¬ 
eral it diminishes with increase in the number of atoms in the 
molecule, as is indicated by the values for oxygen 1-40, ammonia 
1-33, chloroform 1-15, ethyl alcohol i-ii and ethyl ether 1-03. 
I'he ratio depends on other factors, however, as may be seen from 
the numbers for CIL 1-31, CH.Cl 1-28, CH,Cb 1-22, CHCU 115, 
CCl* 1-13, all of which contain five atoms in the molecule. It 
would .seem that the kinetic energy of a monatomic molecule, the 
mass of which is concentrated in a tiny nucleus, cannot have any 
other form than that which is associated with its translatory 
movements. This kinetic energy corresponds, therefore, with three 
independent modes of motion or degrees of freedom in three direc¬ 
tions at right angles to one another. In accordance with the Max- 
well-Boltzmann principle of equipartition {see Kinetic Theory 
OF Matter) the energy quantity Ci = 3-0 should be equally divided 
between these, and it follows that each degree of freedom is asso¬ 
ciated with a heat capacity approximately equal to one calorie. 

In diatomic molecules, there are two mass centres relatively 
widely separated and such .systems suggest the possibility of other 
degrees of freedom associated with intra-molecular movements, 
vibratory in type, of the atoms within the molecule, and with 
rotational or processional motion of the molecule as a whole. At 
very low temperatures, the comparatively feeble impacts between 
the slowly moving molecules may not be sufficient to give rise to 


such movements, and in this connection it may be noted that the 
value of Cv for hydrogen at low temperatures is three calories 
per degree. At these temperatures diatomic hydrogen would 
therefore seem to behave as a monatomic mnlecule. In general, 
thf obserN'ed variation of the heat capiuitu .'- of polyatomic gases 
with the temj^erature is, however, diiTuult to reconcile with the 
equipartition theory if all the molecules are supposed to have the 
same number of degrees of freedom. It would seem necessary to 
assume that those colli.sions for which the impact exceeds a certain 
critical value give rise to additional degrees of freedom. The total 
energy of the gas will then be the sum of the energies of that 
fraction for which the impacts are less than the critical value and 
of the fraction for which the impacts are greater than this. 

An alternative basis of e.xplanation is afforded by the quantum 
theory {q.v.). Accordini; to this, the exchange of energy between 
matter and space is a di.scontinuous process, radiant energy being 
absorbed by material systems in the form of discrete units or 
quanta, the magnitude of which is determined by the freciuency v 
as e.xpressed by the equation t — hv where h is a universal t onstant. 
The frequency of the absorbable radiation depends on the elastic 
constants of the molecules, and by the application of statistical 
considerations, the total energy ab.sorbed by a mat (‘rial system 
at a given temperature and its dependence on the ti'inperature 
may be calculated. The ejuanta associated w'ith the tran.slational 
movements of the molecules are very small, and for these the 
process of energy exchange is practically continuous and there¬ 
fore in accord with the equipartition theory. As tlie temperature 
increases, larger quanta become available, and in the form of en¬ 
ergy of the appropriate frequency such quanta are absorbed by 
the gaseous molecules in accordance with the statist it al formula. 
In this way it appears to be possible to account for the oi>served 
facts. 

Viscosity and Conductivity.—There are certain proixTties 
of gases, e.g., the viscosity and thermal conductivity, which de¬ 
pend on the mean free path which is inversely proportional to 
the chance of collision. The viscosity or internal friction is a 
mcjisure of the inherent tendency towards the equalization of the 
velocities of portions of gas which are moving relatively to one 
another. It may be .shown that the viscosity r) is given by 
i)—\dlu, where d is the density, I the mean free path, and ii 
the average velocity of the molecules. If, at constant temperature, 
the density is doubled, the mean free path will be halved, and it 
follows that the viscosity is independemt of the pressure. If the 
tcmi)eraturc is raised at constant volume, it would appear that 
the viscosity should increase in proportion to the .square rcjot of 
the absolute tem[)craturc. The actual incrca.se is greater and the 
discrepancy is in part attributable to the circumstance that at 
lower tcmjx'raturcs and smaller velocities the molecules are more 
likely to be deviated from their rectilinear paths by the action of 
the attractive forces between the molecules. Since the viscosity 
depends on the chance of collision, i.c., on the total effective cross- 
sectional area of the molecules, it is obvious that viscosity data 
for different gases afford a means for the comparison of the 
resixctive molecular diameters. 

At the ordinary pressure, gases arc normally very good elec¬ 
trical insulators, although well-marked conducting qualities are 
acquired at very low j)re.s.sures. Conducting proix‘rlies may be 
induced by the action of X-rays, cathode rays, «- or /:i-i)articles, 
light of very short wave-length, or Ijy certain chemical reactions 
in all of which processes the molecules are converted into ions by 
the loss or gain of electrons. As a result of the neutralization of 
the oppositely charged entities, the conducting properties tend to 
disappear when the ionizing agency is removed. If a difference 
of potential is created between two parallel plates in an atmos¬ 
phere of ionized gas, the ions are directed to the plates. If the 
potential gradient is small, some of the ions may have their 
charges neutralized before they reach the electrodes, but the num¬ 
ber of thc.se diminishes with increase in the potential difference 
and ultimately all the charged particles reach the electrodes and 
the current reaches a maximum value. Further increase in the 
potential difference is without effect on this saturation current 
until the gradient becomes very much larger, when the current 
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brains (o incrrase once more, at, first s/owly, and then more rap¬ 
idly, until linally sjiark discharge occurs. L'nder these conditions, 
the movement of the electrons under the influence of the applied 
field is so rapid that ions may be produced by collision with the 
molecules of the gas. The minimum potential gradient rec^uired 
for this is termed the ionizing potential. The value of this for 
a particular gas d(‘pends on the jireci.sc nature of the electron- 
<‘X[M'lling process. Even when the. velocity of the electron is 
insufficient to ionize the molecules of a gas, it may he able to 
disf)lace an electron from one orbit to another. The character¬ 
istic iioletilial in this case is known as the rc'sonance potential. 
Such electron displacemcmts are accornjianied by the emission of 
light of characteristic wave-length and the effects in gcmeral ran 
be interpreted in terms of the electron theory of atomic structure. 


THE LIQUID STATE 


If the- temperature of a gas is below a certain limiting value 
and the pressure' is gradually increased, the gas condenses to a 
liciuid. d’his procc'ss involves a discontinuity in the relation be¬ 
tween the pre-,sure and the volume. On a p — v diagram, the con- 
densalioii is represented by a horizontal line for which the pres¬ 
sure value corresponds with the vapour pressure of the li(]uid. 
'I'ht' length cjf the condensation line dimini.shes with ri.se of tem- 
jx'rature until the end-[)oints coincide. This tem|K‘rature is the 
highest at which a gas can be convertc'd into a liquid and is called 
the critical temperatun*. dlic' li(|uid state is non-f*xislent above 
this limit. 'The recognition of the critical temperature is due to 
'rhomas Andrews, who showc'd (hat this |)ermits of the transition 
frccm the* gaseous to the li'piid state; lieing carried out in a (on- 
timioiis manner, from the* theoretical standpoint this is very 
signiticani, for it may be* inferred that the essential features of 
the kinetic theory of ilic* gaseous .sl.ilc may be directly applied 
to li(|uids, Since the \ an dcr Waals and other similar equations, 
whicli e.'ipre.ss generally the behaviour of ga.ses. are dt-rived on the 
itftplicil a.'-siiinption of homogc-neify of the svsiem, it is obviou.s 
that tiu'y cannot lie* applicable to the* ordinary condensation 
pro(c*ss d'he lh(*orc*t ic al isothermal curve's must necessarily be 
continuous, and for )c‘m|M*ralurc*s al which condc*n.salion oc'curs 
in practice*, the van dem Waals eciuation yields a continuous curve 
with a maximum and a minimum prc*ssure value (fig, 2). These 
become* Ic'ss pronounced as (he* temiicrature ri.sc*.s, and ultimately 
vanish. 'I'hc* temjic'raturc* at w'hich this occurs corresponds with 
(hat at whic h the* thrc'c roots of the van der Waals eciuation, w'hich 
may he showti to lie a cubic in v, become ecjual to one another. 
This temperature* corrc's[)oncls, in other words, with the critical 
(em[ic*rature, and in various ways it may be shown that the 
critical data arc* dirc'ctlv c ()nnc*cted with the attraction and volume 
constants in the t*ciuation of condition. The relations in question 
arc* given by Vr />,•--</ 2 7/A’ and 7 V--Scr; 27/1/^. If a and b 



are known, lhc*S(“ t*(juations may 
lie used to derive the critic.il 
constants; ec)nv(*rsely. if the lat¬ 
ter are known the const ants <; and 
P may he c ale ulated. In terms of 
the ec|uatiun of conditions, (he 
charaelerislic fc'atimeof(heliquid 
state is to be found in the very 
large magnitude of the pressure 
(internal prc’ssurc*) which corre¬ 
sponds with the* attractive* force 
tc*rm t"’ a ted also in the* very 
.‘^m.ill clillc'rence lic'tween 7* and b. 

'I'lic* kinetic condition of the 
molecules is nevertheless of the same kind, and the mean kinetic 
energy of the molecules has the same v.due as that of a gas at the 
same temperature. Properties which cic'pend on (he close associa¬ 
tion of the' molecules attain to greater significance, however, in 
the lujiiid state. 

In view of the large magnitude and the specific character of the 
attractive force's in liquids and (he absence of any relation which 
might he supiao.'sed to be analogous to the Avogadro hypothesis, 
it will l>c readily understood that the comixirison of the physical 
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fjroperties of different liquids is attended by particular difficultie.s. 
The correlation of the physical properties of liquids with their 
composition and chemical constitution represented, nevertheless, 
one of the most important branches of physical chemistry in its 
earlier stages of development. It was suspected that the relations 
in question might possibly be made the basis of methods which 
could be used to supplement (he information provided by the more 
specifically chemical methods followed in the attempts to deter¬ 
mine the structure of chemical compounds. The work done in this 
connection has been largely empirical and fundamental questions 
incidental to the problem have not received that amount of con¬ 
sideration to which they are justly entitled. 

Comparison of Physical Properties. —The study of a partic¬ 
ular physical property for .such purposes involves two primary 
considerations. The first relates to the method of measuring the 
property and the second is concerned with the conditions under 
which the comparison is made. These points may be illu.strated 
by reference to the properly which is commonly measured by the 
density or mass of unit volume. The same property may be meas¬ 
ured in terms of the specific volume, or volume of unit mass. Both 
density and specific volume are indeed measures of what may be 
termed the .space-filling capacity of matter. They are reciprocally 
connected with one another, and it is obvious that the relations 
shown by a comparison of densities will be very different from 
those which are indicated by a comparison of specific volumes. 
Since </ w/72 and 4 > - v/ni and the mass (tn) is independent of 

temperature and pressure, w’hilst the volume; (v) is a function of 
both, there are obvious reasons for (he choice of s]x*cific volume 
rather than density as a measure of space-tilling capacity. Since, 
further, chemically comparable quantities are not those repre¬ 
sented by equal masses, but by masses which are in the ratio of 
the molecular weights, the volumes which should he compared 
are not the specific volumes, but the molecular volumes defined 
as = If molecular \’olume is acce[)ted as a suitable meas¬ 
ure of .sfiace-filling cafiaiily, there still remains the que.stion of 
comparaltle conditions. In view of the slight coiripressihility of 
liciuids, the influenee of tcmi>crature only need hi' considered. In 
his cla.ssical re.senrches Hermann Kopp decided this matter em¬ 
pirically by comi>aring the molecular volumes of liciuids (i) at the 
same temperature; (2) at the re.si)ective boiling-points of the 
li<iuids. The result was to show that simple relations are more 
cl(*arly evident when the boiling-point data arc compared. Kopp’s 
choice w-as subscciuently justified by theoretical deveIopmc«ts 
which culminated in the theory of corresponding .states. 

Considerations such as have been illustrated by reference to 
space-filling caiiacity constitute a preliminary step in the com- 
paralive study of all physical properties. For instance, internal 
friction may be measured in terms of viscosity or fluidity, elec¬ 
trical conducting power in terms of conductivity or resistivity and 
the discovery of the connection between such properties and the 
chemical nature of substances is obviously dependent on the 
choice of the basis of comparison. Not infrequently, the selection 
involves the consideration of alternative measures which are not 
merely reciprocal, but bear a much more comple.x relation to one 
another. Ideal measures would in fact be those which are entirely 
indefX'ndent of external circumstances, temperature, pressure, 
and even state of aggregation, but apart from mass, the physical 
properties of matter are not of this ideal nature and the prob¬ 
lem of correlation is attended by many difficulties. In so far 
as the attainment of comparable temperatures is concerned, a 
finger-post would sei'm to be provided by the theory of corre¬ 
sponding states. The origin of (his i.s to be found in the circum¬ 
stance that the ordinary equations of condition with specific con¬ 
stants may be reduced to a general form from which the six;cific 
constants have been eliminated. The conversion is effected by 
measuring for each substance the pressure, volume and tempera¬ 
ture in terms cf the corresponding critical values, such that 
TT—p/Pc <p=v/vr and d-T/Tc. In these circumstances the van 
der Waals equation reduces to (tt-I- 3/0M (0 —D = 80/3 which 
contains no sixicific constants and represents, therefore, and 
is an equation which should be applicable to all substances, 
indciTcndently of their chemical nature. The reduced form of the 
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equation is the same in type as the original and it may be shown 
that other equations of condition may be generalized in the same 
way. provided that these afford an account of the critical state 
and contain three constants; i.r., (he same number of constants 
a.s variables. Substances for which the value.s of tt, 0 and B are 
identical arc said to be in corresi)onding states, and the general 
reduced equation is the anal>dical expression of the theory of 
corresponding states, according to which comparable temperatures 
are provided by ecjual values of B. Although the experimental 
data of Sydney Young show that (he above reduced equation is 
by no means an exact expression of the relation between corrcj 
spending states, yet the deviations are such as to suggest that the 
fundamental idea involved in the theory is substantially correct, 
brom this, however, it does not follow that correspondence in re¬ 
spect of pressure, volume and temperature provides the conditions 
for correspondence in other properties; any such assumption is 
necessarily of a tentative character. 

In actual practice, the comparison of physical properties has 
been for the most part made at a fixed temix'rature. In such cir¬ 
cumstances the actual conilitions are frequently far removed from 
those indicated by the theory of corresponding states. The results 
oiitained show that many projicrtics when referred to molecular 
quantities of the different substances can be represented as the sum 
of a series of terms which depend on the nature of the constitu¬ 
ent atotns and also on the manner in which the atoms are linkerl 
together within the molecule. In other words, (here is evidence 
of additivity modified by (he incidence of structural f.ictors. At 
one time (he principle of additivity was sought to be maintained 
by the assumption that the values assigned to certain atoms vary 
with their mode of ('ombination. More recently (he con.stitutive 
inlluence has been taken into account by the hyixithesis that the 
structural peculiarities make a direct contribution to (he observed 
value of the property in the same way a.s the atoms themselves. 
In accordance with this view the molecular value of a jirojierty 
of a compound (^11,/), can be expressed by the relation P — 
xPc^vPii’{-zP^^-‘r'^Ps in which , P^ and 7 *^ are the atomic 
values of the property for carbon, hydrogen and oxygen, and 
is the sum of corrcspionding terms for the constitutional factors. 

Volume Relations.—Kopp’s measurements of the molecular 
volume T„,' m/d of substances at their respective hoiling-yxiints 
showed that a given change in molecular composition is accom¬ 
panied by a fairly constant change in the molecular volume. In 
ascending homologous series (spr Chemistry; Orgamc: Aliphatic 
Division) the change produced by the substitution of the methyl 
group for (he hydrogen atom is on the average about ?2 cu.cm., 
which is taken to represent the volume of the group ('H.. The 
volume increments for CHk vary from ?o-5 in the amine series to 
2.4-4 in the ester series. In spile of this variability and of many 
similar inconsistencies, Kopp came to the conclusion that (he 
molecular volume is essentially additive in nature and can be rep¬ 
resented as the sum of the atomic volumes of the constituent 
atoms provided that the values allocated to certain atoms are 
assumed to depend on their mode of combination. The values 
assigned to the different elements are illustrated by the series: 
C=ii, H-5-5, Cl—2?-8, Br 27-8, I~37 5, S--22-6, O (singly 
linked) —7-8, O (doubly linked) —12-2. In the case of nitrogen, the 
value appeared to vary so largely with its mode of combination 
that many chemists hesitated to apply Kopp’s system to com¬ 
pounds containing nitrogen. Subsequent investigations, in which 
particular attention was given to isomeric compounds, showed 
clearly that the idea of constant atomic volumes is not in har¬ 
mony with the facts. Constitutive effects are clearly shown 
when isomeric compounds are compared, and in general the 
largest differences are found when the isonieridcs compared be¬ 
long to different chemical groups, whilst the smallest are associ¬ 
ated with isomerism of the position type. 

Kopp’s derivation of the atomic volumes of carbon and hy¬ 
drogen is based on the comparison of the molecular volumes of 
aliphatic compounds, e.g., CtHio, with those of benzene com¬ 
pounds, e.g., CJii, in which an increase of two in the number of 
carbon atoms is offset by a diminution of four in the number of 
hydrogen atoms. Such pairs of compounds have very nearly the 


same molecular volume, and from this observation it was intern'd 
that the volume of the carbon atom is twice as great .in the volume 
of the hydrogen atom. Since CH.. 22, it follows th.at t' n and 
H- 5-5- The derivation of thei;e values obviously iu'non's the in¬ 
fluence of ring formation on the molecular xolunie More recently, 
a system of atomic volumes has been evolved by (’, Le p.is, 
which is based on a comparison of aliphatic compounds with ihe 
corre.sponding olefines. In this, which yields (' 14.7, 11 ; no 

account is taken of the influence of (he double bond The relatitms 
are nevertheless very similar to those which are exhibited by the 
older system. 

Although the use of the boiling-points for the comparison of 
the molecular volumes of liquids provides a (enqH'ratuie b.isis 
which is theoretically justified in so far as the boiling-]coints arc* 
approximately equally reduced temi)era(ures. it should be rec¬ 
ognized that the internal pressures resulting Irom the attractive 
forces between the molecules are not genendly comparalile under 
these conditions. In this connectican, attention may In- directed 
to a new method proposed by S. Sugden. in which ihc' influences 
of tcm[H*ra(urc and of pressure are eliminated, lii Ihi.^ it is as¬ 
sumed that a measure of the magnitude of (he internal pressure 
is afforded by the surface tension. The develoi)nu‘nl of the a* lual 
procedure is based on the ob.scrvalion that the connection between 
(he surface tension (7) of a liquid, (he density (/)), and Ihe 
density (d) of its saturated vapour can bc' exiiressc-d very 
exactly by the relation 7 CiD ^/)^ in which is indc']>c‘ndent 
of the temperature. If multiplied liy tJu* nioh'cul.ir wc-ight, 

a (juanlity I* is obtained, the value* of which may be derived from 
P (D- (1). Thi.s is termed the “parachor,’’ and since 

M/{D~d} at low temperatures. W'here d is very small in com¬ 
parison with D, r(*i)resents Ihe molecular volume of the* liciuid, it 
is obvious that the parachor affords a comparison of molc'cular 
volume.s undc'r conditions in which the surface tensions and there*- 
fore the internal pressures of (he different li(]uids have the same 
value. In supimrt of the view that Ihe parachor re.dly affords a 
measure of the volumes occui)ied by the actual molc*ciiles. it is 
found that this quantity bears a nearly constant ratio to the 
critical volume as expres.sed by P-o-’j^ Vr. 

For saturated .suhstance.s the parachor can lx* (*xpr(*s.sed addi- 
(ivcly in terms of atomic constants. These appear to be inde¬ 
pendent of the mode of combination of the atom and position 
isomerism is without effect. Unsaturation and ring formation 
produce notable changes and these vary but slightly from com¬ 
pound to compound. A double bond between two carbon atoms 
prcxluces the same effect as the doubles bond between carlion and 
oxygen, or between nitrogen and oxygen in the nilroxyl group. 
The .same structural constant can lx* used for the six-membered 
rings of benzeme, cyclo-hexane, pyridine, jiiperidine and ciuinoiine. 
The two oxygen atoms in the carboxyl group would, however, 
seem to require a .si)ccial ron.slant. Thi* accom|>an>ing table 
shows the values of various atomic and structural parachors; 


Atomic and Structural Parachors 


c: 

H 

4-8 

1* 

Cl 

25-7 


400 

171 

S 4 -.i 

.i-riiig 


0 

20-0 

Hr 

08-o 

A ” 

1 .'O 

O’ (ester) 60-o 

1 

OT -O 

8 ■•7 

N 

12-5 


2J-2 


Oi 


The results obtained in the study of the parachor are such as to 
suggest that this may be of real value in the (*1ik idai ion of many 
of the structural problems which are jiresented by organic 
chemistry. 

In the belief that many of the irregularities associated with 
molecular volumes are due to |K)lymerizatiori (q.v.) or the 
formation of molecular aggregates, J. Traube instituted a com¬ 
parison of the volumes occupied by substances when dissolved 
in water or other solvent to form dilute solutions. The derivation 
of the molecular solution volumes at 25° C involves tlx* assumj)- 
tion that the volume occupied by the solvent is not affected by 
the presence of the dissolved substance. This is certainly not 
justified, but it is nevertheless noteworthy that the vidiime re¬ 
lations exhibited by this system arc very similar to tho.se which 
are found by the comparison of substances in pure liquid con¬ 
dition at the respective boiling-points. The fact that the sum- 
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mat ion of the atomic and structural constants leads to values 
of the molecular volume which are less than the actually measured 
volume by a constant ciuantity fi2/j cu.cm, in water at 25"* C) 
suKi^ests that this may be connected with the contraction of the 
solvent. 

Volatility of Liquids. —The term volatility refers to the 
tendency of a substance to [iass into the state of vapour. At a 
Kiven temperature this may be measured by the vapour pressure, 
and at a given pressure, by the corresponding boiling-point. Many 
emi)iric:al formulae have been put forward to express the con¬ 
nection between vapour j)ressurc and tcmi)erature, and some of 
the.se Imd useful application in engineering practice. For many 
reasons lormulae which have a theoretical basis must, however, 
be considered the more irniwrtanf, and it may be shown that if 
the va[)our be a.ssumed to conform to the recjuircments of the 
ideal gas equation, thermodynamic considerations lead to the 
relation d log p/dT^-\/R'P in which X is the heat of vaiX)rization 
per gram-molecule at the absolute temfx?rature T. If X is inde¬ 
pendent of the temperature, this differential formula may be 
show'ti to be equivalent to the vapour pressure formula 
log p C \-k/ 7 \ in which C and k are constants. If X varies with 
the temperature in accordance with X = X„“( uT [-\ cT^ . . 
the integration of the differential expression leads to the some¬ 
what more complicated formula; 

logp C,\k,/T \k.,\oKT-]-k,T . . 

in which the coefficients A-,, A’.^, k^ . . . arc related to a, h, c . . . 
respectively. This thermodynamic vapour-pressure formula is in 
ac((»rd with the observed variation of the vapour pressure over 
a very wid(‘ range of temperature, as may be seen by reference to 
the (lata for inertury. The talculated vapour-pressures in this 
case are derived from; 

log /)■- io- 5724--3342 26 ' 7 '-o -847 log T 
Vapour Pressure of Mercury 

T'’(abs.) 323” 4-7--?'’ 405 «5'' 0^.1° n.Si® 

^ obs. o os3()7 0-01I3 3-40 34'4 7 t> 7-5 (.h) (it’i) 

/> calc. 0-0;,3(i9 0 012() 3-32 34 7 704 (3O) (157) 

At the twt) highest temiieratures the pressures arc expressed in 
atmospheres; for the other temperatures the numbers refer to 
mm. of mercury. It may be noted that the differential vapour- 
pressure formula which has been considered here represents a 
quantitative statement of the intluence of temperature on the 
e<|uilibrium iietween the lujuid and its vapour. In accordance 
with this, the vaiK)ur-[)ressurc formula may be regarded as a 
particular ca.se of a more general expression which is applicable 
to stales of eiiuilibrium in both hormjgeneous and heterogeneous 
systems. In the general case, the equilibrium at a given tem¬ 
perature is determined by a constant K, the variation of which 
with the temperature is given by; 

(/logxvv/r-c) /^r 

in which Q is the heat change associated with the chemical or 
physical transformation concerned. This general form of the 
e(|untion is the quantitative expression of the “law of mobile 
equilibrium,” according to which the alteration of one of the 
factors determining the state of equilibrium in a system, which 
is capable of internal adjustment, is accompanied by a change 
which tends to annul the effect of the original alteration. If the 
temperature of such a system is raised, the resulting internal 
adjustment must be accompanied by the absorption of heat, and 
the fact that the vapour pressure of a liquid always rises with the 
tempi'raturc is directly connected with the fact that vaporization 
involves the absorjUion of heat. The recognition of the law of 
mobile equilibrium, which applies equally to changes produced by 
pressure and temj)erature variations, is mainly due to H. Le 
Chatelier and Jacobus Hcnricus van’t Hoff. 

OPTICAL PROPERTIES 

Rcfractivity. —The change in the direction of a homogeneous 
ray of light when it passes from air into a denser medium is 
termed refraction. This property of the medium is suitably 
measured by the index of refraction sin f/sin r, in that the in¬ 
fluence of the angle of incidence is thereby eliminated. The re¬ 


fractive index i.s determined by the relative velocities of light in 
air and in the medium, and this dei:iends on the wave-length. The 
choice of wave-length in actual experiment is largely determined 
by the ease with which homogeneous beams of certain wave¬ 
lengths can be obtained. Apart from the arbitrariness which is 
involved in the .selection of a particular wave-length for the com¬ 
parative study of the rcfractivity of different substances, it is 
to be noted that the refractive index (say for the sodium D 
line) dejiends on the temperature, pressure and other factors. 
This variability of the refractive index is responsible for the 
fact that other quantities have been suggested as a more suitable 
measure of rcfractivity. The expression r,—(»— i)/d was sug¬ 
gested by J. H. Gladstone and T. P. Dale, and the relation 
rz=--in^—i)/(n^-\-2)d by H. A. Lorentz and by L. Lorenz. The 
former is purely empirical, but the latter has some theoretical 
justification. Both these r quantities are insensitive to changes 
of temperature, and the second has the very imiK 3 rtant additional 
qualification that its magnitude for a given substance is nearly 
the same whether the substance is in the liquid or gaseous state. 
This is .shown by H. H. Landolt’s data for the specific refraction 
(rz) of water, alcohol and chloroform. 


Specific Refractivities r^— (n-— i)/(n^-\-2)d 



Water 

Ethyl alcohol 

Chloroform 

Lifjuid state 

o-2o6t 

0-2807 

0-I7QI 

(jaseous state . . ] 

o-2o6S 

0-2805 

0-1706 


In order to provide an appropriate comparative basis for these 
measures of rcfractivity, it has been customary to multiply them 
by the molecular weights of the compounds concerned, whereby 
the so-called molecular rcfractivity R -mr is obtained. The sig¬ 
nificance to be attributed to the quantity i? is a matter which 
does not api)ear to have received much consideration. It may, 
however, be pointed out that {n^—\ )/{n^-\-2)d, which was derived 
from a consideration of the dielectric action of insulating .sub¬ 
stances in terms of the Clau.sius-Mossotti theory, would seem to 
be a measure of the s{>ecific volume if n refers to infinitely long 
waves. It would therefore seem that the corn^.sporuling value of 
R may be regarded as providing an approximate measure of the 
molecular volume. In support of this view it may lie noted further 
that the variations of (n'^—i)/(n^-f 2) from compound to com¬ 
pound are relatively small and that the differences in the R values 
are mainly determined by the changes in m or m/d. The use of 
molecular refraction in the comparison of the refractive powers 
of substances would therefore se(;m to have less justification than 
is usually assumed and the procedure followed in investigations 
which make use of this quantity may be regarded as largely 
empirical. 

The relations disclo.sed by the results show that the molecular 
rcfractivity is additive in character and that its value for a given 
compound can be calculated from the molecular formula by the 
summation of constants (atomic refractions) which are peculiar to 
the constituent elements. As in the case of other f)hysical proper¬ 
ties, structural factors are clearly evident, and the correlation 
of the data for different groups of substances has made it neces¬ 
sary to attribute refraction effects to many different kinds of 
structural peculiarities such as double bonds, treble bonds, ring 
formation, conjugation, etc. When two double bonds arc present 
in a molecule, the rcfractivity would seem to be dependent on 
their relative positions. When the double bonds are associated 
with a common carbon atom (C=C—C) or when they are 
separated by more than two carbon atoms, their influence is 
normal, but when they are in juxtaposition (C== CH—CH^=C) or 
“conjugated,” their influence is abnormally large. This effect is 
termed optical anomaly or exaltation. The constants assigned to 
certain atoms and structural elements from observations on the 
sodium D line are as follows:—C 2 42, H i 00, O (doubly linked) 
2-21, O(hydroxyl) 1-52, O(esters) 164, Cl 5 96, Br 8-86, I 13-90, 
double bond 173, treble bond 2-40. 

Dispersivity. —Dispersivity is the name given to the difference 
between the specific refract ivities for light of different wave¬ 
lengths. The wave-lengths usually chosen are the a- and 7- 
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hydrogen lines or the sodium and lithium lines. For comparative 
purposes, the specific dispersivity is given a molecular basis by 
multiplication by the molecular weight, but the justification for 
this procedure has been questioned by K. F. Auwers and F. 
Eiscnlohr, who have attempted to correlate dispersive powers in 
terms of the specific dispersivities. Both methods of comparison 
show the existence of relations which resemble those shown by 
molecular refractivity. According to J. W. Bruhl, dispersivity is 
pre-eminently a constitutive property and in consequence lends 
itself readily to the study of structural differences. Jt has been 
said that the [iresence of impurities in the compounds examined 
has a smaller disturbing influence on disjx'rsivity than on re¬ 
fractivity. 

Rotatory Power.—When a beam of plane polarized light is 
passed through certain substances, the pilane of polarization is 
changed in direction; it is said to be rotated. Whilst for solid 
substances this may be due to an asymmetric disposition of the 
molecules in the crystalline aggregate, it can only be due to 
asymnielry within the molecules when this natural rotatory 
power is shown by isotropic fluids. The relations concerned are 
dealt with in the article on Stfrf.oc'iiemistrv, and attention will 
be here confined to similar rotation effects which arc shown quite 
generally by liquids when these are placed between the poles of 
an electromagnet and the beam of light is allowed to pass along 
the lines of force of the magnetic field. Our knowledge of mag¬ 
netic rotatory power is based very largely on the work of W. H. 
Terkin. Sr., who measured the rotation produced by a column 
of lic^uid of fixed length and derived therefrom the specific 
rotatory power r a/d. Comparalde values were sought by the 
introduction of the molecular weight in the usual way leading to 
the molecular magnetic rotatory power defined by R — ma/d. 
I’he comparison of such R values (expressed in relative measure, 
with water as the standard substance) has shown the existence of 
relations which are on all fours with those which have been de¬ 
scribed under refractivity. 

Viscosity and Fluidity arc reciprocal measures of internal 
friction. 1'he precise definition of the coefficient of viscosity need 
not be considered here, for actual measurements are almost exclu¬ 
sively confined to the determination of relative viscosities. Such 
values are readily obtained from the times which are required fora 
given volume of li(]uid to flow through a capillary tube under pre¬ 
cisely similar conditions. At one and the same temperature the vis¬ 
cosities for different liquids vary between very wide limits. The 
coefficients for ethyl ether, water and glycerol at o'' C arc, for 
instance. 0-00286, 0-01793 and 46-0, rcsix'ctively. With ri.se of 
temiierature, the viscosity diminishes rapidly and in any com¬ 
parative study of viscosities the question of temperature is very 
irnpiortant. The temperatures selected by T. E. Thorix* and J. W. 
Rodger arc those at which the temperature-viscosity curves have 
the same slope. At such temperatures the rate at which the vis¬ 
cosity changes with the temperature is the same for all sub¬ 
stances, and consequently the influence of temperature may be 
said to be eliminated. On the supposition that the internal 
friction of liquids deixinds on the magnitude of the molecular 
surface, the product of the coefficient of viscosity (?;) and the 
molecular surface has been used in the comparison of liquids with 
one another. Such molecular viscosities exhibit additive and con¬ 
stitutive relations of the usual kind. 

Relations of a very different type are shown by certain other 
quantities which have been systematically examined in the liquid 
state. Notable examples arc afforded by the Trouton ratio, i.e., 
the ratio of the molecular heat of vaporization (X) to the ab¬ 
solute boiling temperature (T), and by the Ramsay-Shields co¬ 
efficient, which expresses the rate of change with the temperature 
of the molecular surface energy 7 (w 0 when 7 is the surface 
tension, m the molecular weight and 0 the specific volume). These 
coefficients have very nearly a constant value for large numbers 
of chemically different substances, and it has been supposed that 
deviations from the normal values afford evidence of the com¬ 
bination of the simple molecules to form more complex molecules 
(polymerization, q.v.; association, q.v.). The normal value of 
Trouton's function \/T is 21, whilst for water the value is only 


.^95 

14-7. If water is a mixture of double and simple molecule^ in 
equilibrium with one another, as represented by .Ti t 
there can be no doubt that the boiling-point will be aj)[)reciab]y 
higher than it would be if the liquid con.sisted entirely of simple 
molecules. Since the vajHiur consists almost entirely of simple 
molecules, it is also clear that the observed heat of vaporization 
is a complex quantity which represents the sum of the heat quan¬ 
tities involved in the depol>’merization of the liijuid molecules 
and in the volatilization of the simple molecules, d'he assumtiiion 
of polymerization thus affords a possible interiweiation of the 
abnormality of the Trouton ratio. In the case of the Ramsay- 
Shields coefikient. abnormally small values can be reailily ex¬ 
plained in terms of polymerization, but values greater than tht' 
normal present ditficulties. Recent observations mort'over on 
the properties of surface layers lead to the conclusion that the 
molecular condition in the surface is very different from that 
in the interior of a liquid. This fact would aj>ix‘ar to have an 
important bearing on the interpretation which can legitimately 
be given to the observed value of the coelficient in question. 
(.SVe Surface Tension.) 

THE SOLID STATE 

General Characteristies.—Over a long iieriod it was cus¬ 
tomary to speak of crystalline and amorphous solids, but the 
grounds on which this distinction was made are now reganied as 
unsatisfactory. Newer methods of analysis have in fact shown 
that many apparently amorphous substances are definitely micro¬ 
crystalline, while others appear to represent supercooled liijuids 
of very high viscosity. The solid state is now generally identified 
w'ith the crystalline condition, and matter in (his form is char¬ 
acterized by its resistance to shearing stresses and by the fact 
that its physical properties vary with direction. This “anisotropy” 
of .solids pre.sents therefore a very definite contrast to the 
isotropy of liquids and gases. When crystals are formed under 
the usual conditions by the cooling of a liquid, they show a regular 
IKilyhedral structure and their physical i>roperties are in general 
related to the external form (.see Crystallography). The normal 
development of such crystals involves a time factor, and when 
(he conditions are such (hat separation of the solid takes place 
rapidly, there is a tendency towards the formation of granular 
aggregates in which the recognition of crystalline charai ter may 
he a matter of some difficulty. In the matter of rigidity, the 
crystalline and liquid states may be said to overlap. The highly 
viscous, isotropic substances exemjilified by the gla.sses, pass into 
(he condition of fluid liquids in a gradual and continuous manner 
when the temix'rature is raised; there is no sudden transition in 
the pro{)erties such as is observed with crystalline solids at the 
melting-point. On the other hand, although most crystals are 
rigid and fracture when subjected to pressure, there are others in 
which the forces associated with the crystal structure are so weak 
that the cry.slals can he easily distorted and made to flow. Their 
behaviour in this rc.spect simulates that of liquids, hut they have 
the optical properties of crystals and possess a definite melting- 
point . 

The directional properties and geometrical.forms of crystalline 
solids are directly connected with regularities in the arrangement 
of the atoms or molecules within the crystal. These arc no longer 
free to move from point to {loint, but occupy definite mean 
positions in the space lattice of the crystal. Their kinetic energy 
is represented by small vibratory or oscillatory movements about 
these mean positions. When, by a sufficient rise of tem|>erature, 
the amplitude of the oscillatory motion becomes sufficiently great 
for the molecules to escape from the action of the force which 
tends to restore them to their moan positions, the solid melts and 
the vibratory motion is replaced by the random Iranslatory motion 
characteristic of the liquid stale. The determination of the ar¬ 
rangement of the mean positions has been made po.ssible by the 
fact that the regularly disposed rows and planes of atoms (mole¬ 
cules) give rise to interference effects when the crystals are sub¬ 
mitted to a beam of JV-rays, that i.s to say, to radiation of a wave¬ 
length which is of the same order of magnitude as the distances 
which separate the atomic centres. The A-ray spectra obtained 
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in this way by M. Laue, W. H. and W. L. BraRg and others afford 
precise informrilion relative to the architetture of the crystals, 
h'or strongly polar substances, such as sodium chloride, it ia 
found that the point.s of the crystal lattice are occupied by 
po.sitiv( ly charged sodium alorn.s and negatively charged chlorine 
atoms. Kach sodium ion bear.s exactly the .same relation to six 
c hlorine ions which may bc' .supposed to occupy the central points 
of the faces of a cube which ha.s the sodium ion at its centre. 
Each chlorine ion is similarly disposed with re.specT to six sodium 
ions. The material structural element.s, in other words, are the 
sodium and chlorine ions, and molecules of sodium chloride in the 
ordinary sense are non-existent. Substances of non-polar char¬ 
acter give A'-ray sjiectra, on the other hand, which clearly show 
that the lattice points arc associated with molecular units which 
are, however, oriented in a perfectly delinite manner. The jkiI- 
terns pre.sented by such structures can always be describecJ in 
terms of a unit or elementary lattice which may cemtain one, two 
or mure moh'cules. 

Polymorphism.—The* one-time supposition that every sub- 
sfame was uni(|ue in its crystalline fcjrm has been definitely dis- 
[iroved by the discovery of isomorphism, according to which differ¬ 
ent sulcslances may crystallize in the same form, and of iiolymor- 
phisrn, according to which the same chemical substance may have 
different crystalline forms. In some' easels, r.g., the rhombic and 
rnonoclinic forms of suhihur ((j.v.), the two crystalline forms are 
interconvertible. Thi' change takes place at a detinite temperature 
known as the transition temperature. Below (;(>“ C rhombic sul¬ 
phur is the stable form; above 9b" the stable form is inonociinic 
and melts at ii</. Su|M‘rheating readily occurs, however, and 
rhombic sulphur tiiay be readily heated to its melting-|)oint 
'Ihe transition temperature is the only temperature at 
w'hich the two solid forms can coc'xist in ec^uilibriurn at atmos- 
f>heric: |)ressure and at which their vajxiur pressures are therefore 
the .same. 'J'he relations between the two solid forms at the 
transition point are clearly very similar to those between a solid 
and the corre.sf)ondiiig li(|iii(i at the freezing-point of the latter. 
In some cases, e.g., benzophetione, the two crystalline forms are 
not inl('rconvertil)Je, One of them is unstable at all temperatures 
and the transition point (ir., the point of intersection of the 
va(K)ur i)ressurc curves) is higher than either of the melting- 
points. VV'hen a substance ciin exist in several crystalline forms 
the ecjuilibriurn relations may be of rathcT complex character, but 
the correlation of these is greatly facilitated by the use of the 
phase rule. .According lo this, the number of phases, i.e., the 
I)hysically distinct parts of a .system, which can coexist in ccjui- 
librium is determined by the number of the components. This 
re{)re.sents the smallest iiumlK-r of chcanical con.stituents in terms 
of which the compo.sition of the several phases can be expressed. 
If is the' number of phases and C the numlH.*r of the components, 
the maximum value of /’ is (’ | 2. When this relation obtains, the 
ecjuilibriurn is completely defined by the nature of the system 
and the \ariahle factors repre.sented by temperature, pressure 
and concentration can have only jx'rfectly definite values. If 
P (’I 1, one of the.se factors must have a value assigned to it 
before the eciuilibrium is determined. If P--C. two such factors 
must have determined values. The number of the variables to 
which arbitrary values must be given to s^>ccify the precise nature 
of the equilihrium is termed the number of degrees of freedom 
(P) and in accordance with the “phase rule,” F C \ 2—P. In 
the simplest possible case where C - i, the number of degrees of 
freedom is 2. 1 or o according as P 1, 2 or 3. The whole of the 
relations involved can be conveniently repre.sented by a diagram 
on w’hich the pressure and temperature are taken as the co¬ 
ordinates. Such a diagram, showing the relations between rhombic, 
rnonoclinic, liquid and sulphur vapour is presented in fig. 3. In¬ 
variant systems (/*' -o) are represented by the laoints at which 
three curves intersect. 'Phe point .1 corresponds with the system 
rhomhic-monoclinic-vajKJur, Ji with monoclinic-liquid-vapour 
and C with rhombic-monoclinic-liquid. Univariant systems 
(F--- 1) are represented by points on the curves. The curves r, m 
and / define the respective conditions under which rhombic and 
vapour, rnonoclinic and vapour, liquid and vapour can coexist in 


equilibrium. In the same way the curves rm and ml give the con¬ 
ditions for equilibrium between rhombic and rnonoclinic and 
between rnonoclinic and liquid. Bivariant systems (F-2) are 
those represented by all other points and the regions of stability of 
the single pha.se systems—rhombic, rnonoclinic, liquid and vajxiur, 
arc shown by R, M, L and V. 

Heat Capacity.—According to the empirical relation dis- 
cov'ered by P, L. Dulong and A. T. Petit (1819), the product of 



Fig. 3.—phase rule diagram (not to scale) for sulphur, show. 

ING dependence OF VAPOUR. LIQUID. MONOCLINIC AND RHOMBIC 

FORMS ON PRESSURE AND ON TEMPERATURE 

the specific heats of the elcmimls and their atomic weights is 
approximately constant—6-4. This relation was confirmed by 
Regnault, but it was found necessary to recognize that the non- 
mctallic elements of low atomic weight are exceptions to the rule 
in that their atomic heats are abnormally .small, r.g., carbon i-8, 
boron 3-7, beryllium 3-7, silicon 3-8, phosphorus 5-4. According to 
F. E. Neumann and H. Kojip the molecular heats of compounds 
can be expressed approximately as the sum of the atomic heats 
of the constituent elements, from which it may be inferred that 
the heat capacity is within narrow limits the same whether the 
elements arc free or chemically combined. The cx[>orimental 
results summarized in the rule of Dulong and Petit are in agree¬ 
ment with the deductions from the classical kinetic theory. Ac¬ 
cording to this the atoms in the solid element have three inde¬ 
pendent modes of movement associated with the three direction.s 
of space, and since each degree of freedom corresponds with a 
heat capacity of K/2 calories, and kinetic energy of the oscillatory 
Utc is necessarily associated with an equivalent amount of po¬ 
tential energy, it follows that the atomic heat capacity is 
fiX/C/2*=6o calories. This value should, however, be indeix'ndent 
of the temixrature, which is contrary to eixperiment, for measure¬ 
ments of the specific heats of the elements and of their compounds 
at very low temperatures have shown that the heat capacity be¬ 
gins to fall rapidly when the temperature is sufliciently low and 
tends towards a zero value. The explanation of this behaviour 
represents one of the most important achievements of the quantum 
theory. Albert Einstein has indeed shown that the observed de¬ 
pendence of the heat capacity on the temperature is in general 
agreement with the requirements of the quantum theory of heat 
exchange. The formula given by Einstein, which assumes that the 
energy absorbed is associated with a particular frequency, has 
since been modified by Peter Debye and others. According to 
hese later views the characteristic frequency of Einstein re¬ 
presents the upper limiting value of the complete series of 
requencies which can actually be absorbed by the atoms. The 
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observed atomic heats of copper and those calculated on the basis 
of the quantum theory are compared below: 

TemiXirflture (A) . 2,5-5° 33-4° S8-o" 137'’ 200® 450“ 

Cp (obs.') . 0-22 0 54 3-38 4-57 5’70 

Cp (calc.) . . 015 0-59 3-39 4 f>S 5-75 ^-03 

At relatively high temperatures there is no difference between 
the requirements of the classical and quantum theories. The 
fact that the value of C„ becomes considerably greater than 6-0 
at very high temperatures—for tungsten at 2.000° C, Cv=7-35— 
is said to be due to the thermal agitation of the electrons. 

Electrical Conductance.—Electrical conducting power similar 
to that possessed by metals and alloys is shown by certain non- 
metals, e.g., by carbon in the form of graphite, by comiJounds of 
some of the less electro-positive metals with elements of the 
oxygen group, c.g., pyrites, oxides of lead and iron, and also by 
compounds of the tyfxi represented by CH»Hg. At very low tem¬ 
pera! ures this metallic conducting power increases very greatly. 
The resistance of tin becomes vanishingly small at 3-8° A, atul 
that of thallium at 2 3° A. In other ca.ses, t\g., platinum and 
calcium, the resistance falls to a low limiting value which is 
independent of the temperature. The supposition that metallic 
conduction of electricity and heat is due to the movement of 
free electrons is diflicult to reconcile with the very small heal 
capacity of the electrons, and the suggestion has been made that 
a metal represents a structure with interleaved ionic and electron 
lattices, electrical conductance being associated with the move¬ 
ment of (he electron lattice through the ionic lattice. Electrolytic 
conductance of the type exhibited by fused salts and salt solu¬ 
tions is also met with in the case of certain solid salts. Whereas 
the conductance in liquids is associated with the movement of 
both positive and negative ions, the passage of the current through 
these .solid coiTqwuncls is due either to the positive or to the 
negative ion. In silver chloride and cuprous sulphide the carrier 
is the metallic ion, whereas the chlorine ion is the migratory con¬ 
stituent in lead chloride. Both metallic and electrolytic conduc¬ 
tion are shown by other solid salts. 


PROPERTIES OF MIXTURES 

The term mixture is applied to a system in which the con¬ 
stituent particles are directly or indirectly distinguishable from 
one another. When the difference can be 
recognized diredly or by the use of some 
optical magnifying device, it is customary 
to speak of mechanical mixtures, whilst the 
term solution is re.served for mixtures in 
which the constituent particles arc of 
molecular dimensions. There is no funda¬ 
mental difference between the two clas.ses 
of mixtures for they can all be resolved 
by the application of mechanical forces, for 
example, by a process of centrifuging. 

Gases are all completely miscible with one 
another, but miscibility in the liquid and 
solid states is much less general. Some 
pairs of liquids are miscible in all propor¬ 
tions and complete series of mixed crystals 
are formed by certain pairs of crystalline 
solids. Other pairs of liquids and solid .sub¬ 
stances are practically immiscible. A third 
group is formed by pairs which arc miscible 
in limited proportions. Miscibility de 



Fig. 4 .—diagram show- 

ING THAT WATER AND 
- NICOTINE ARE COMPLETE- 

pends upon the temperature and in gen- ly miscible below ei" c 
eral is favoured by the chemical simi- above 210’ c 
larity of the substances concerned. Water does not mix with 
hydrocarbons, is completely miscible with methyl and ethyl 
alcohols, partially miscible with butyl and amyl alcohols, but 
practically immiscible with higher members of the alcohol series. 

When two partially miscible liquid substances A and B are 
brought together, then, in general, two layers are formed which 
contain different proportions of A and B. The composition of 
these layers (so-called conjugate pairs) depends on the tem¬ 
perature. As a rule, the difference between the conjugates 
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diminishes wdth rise of temperature and in some cases may ulii- 
mately di.sappear. The temix’rature at which this lucui^ i-* ilu- 
“critical solution temperature’’ and above this the two substances 
are miscible in all proportions. Increased miscibility is .sometimt's 
produced by a fall of temf)erature and a few pairs of substaiui's 
are knowm for which both upper ami lower critical temperatures 
can be observed. Nicotine and water, for example, are comph'tely 
miscible below' 61° C and above 210° C; between ihe.se limits 
they are only partially miscible. Fig. 4 shows these relations: 
conjugate pairs are connected by horizontal hm s 

In ga.seous mixture.^ at the ordinary pressure, the moleeule.s 
are so widely .separated (hat the effeets of intcrmolecular forces 
can be almost entirely ignored. In the ah.semc of chemical inter¬ 
action between them, the independence of the molemles would 
lead us to expect that the properties peculiar to (he molecules of 
a substance A will not be affected by admixture with the molecules 
of B. In these circumstances, the properties of a gaseous mixture 
which contains A and B in the molecular r.itio (i - .v); .v should 
be given by the simple mixture rule, which tn.ic- be written 
/■’x where Pa. Ph and represi-nt the values 

of the proiH'rty for A, B and the mixture resixetively. Dalton’s 
law of partial pressures affords an exami)le of this relation. 

Property-composition Curves.—Since the properties of i)ure 
licjLiids are largely dejiendent on the attractive forces between the 
molecules, it is extremely unlikely that the relations eonnecting 
(he propertie.s of liquid mixtures with (hose of their components 
cm be of the same .simple nature as those W'hieh ch.ir.n (erize the 
corresponding gaseous systems. In some cases the- mixing of two 
liquids is accompanit'd by very pronounced changes in volume, by 
a rise or fall of temperature and by other effeds. I'or other 
liquid pairs, such c'ffects are so small as to be scarcely measurable. 
The relations between the properties of liquid mixtures ainl those 
of (heir componeiils may be coii\onienlly shown b\' plotting the 
measured property against the comjiosilion of the mixture 'I'he 
property-composition curves obtained in Ihi.s way sometimes 
deviate but little from the straight line which corre.sponds with 
the simple mixture rule, but for other mixtures large deviations 
are found, and not infrequently the curves show a maximum or a 
minimum. 

In the interpretation of such c.urve.s, two different points of 
view have been adopted. On the one hand, the changes in 
physical pro})orties have been attributed to variations in the 
molecular attractive forces. If the attractive forces between the 
unlike molecules and between the two sets of like molecules are 
denoted respectively by «aij, <?a ond An, then if is much 
greater than <7 a and it may be anticipated that the substances 
in que.slion will mix readily, whilst if much smalliT than 

a A and there are reasonable grounds for the anticipation that 
most will be only i)artially miscible. In the former cas(\ pro¬ 
nounced changes in the physical properties may be expected to 
accompany the mixing of the two substances, whereas if the 
attractive forces between the unlike molecules are of the same 
order of magnitude as the forces between the two sets of like 
moknules, it may be supposed that admixture will not be accom¬ 
panied by any pronounced change in the gcjneral iihy.sical profxr- 
ties. 

In contrast with the above view, some authors maintain that 
well-marked changes in phy.sical pro[)erties afford (‘\'iden(e that 
the mixing of the two substances in ciueslion has resulted in 
chemical interaction. It may be that these two views are not so 
widely different as would be suggested by the arguments of the 
respective protagonists, for the action of molecular forces of 
sufficient magnitude between the molecules of A and B may lead 
to a form of physical association which is by no means easy to 
distinguish from what would be described as the chemical com¬ 
bination of molecules of A and B. In any ca.se it is probable that 
deviations from the simple mixture rule may be due in part to 
differences in the acting molecular forces, whilst (he formation 
of definite chemical compounds may somctime.s be the chief cause 
of the departure. 

Theoretical considerations based on the law of mass action 
(see Chemical Action) indicate that if the two components of 
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a liquid mixture combine together to form a compound, the pro¬ 
portion of this in the mixture will be greatest when the com¬ 
position of the mixture, as a whole, is the same as that of the 
cornpound. If such compound formation is the cause of the 
deviation in the physical properties from what would be expected 
according to the simple mixture rule, the determination of the 
composition of that liciuid mixture for which the deviation has a 



11 LIQUIDS NOT srPARAftLE 
OWINQ TO 

FORMATION OF MIXTURE X 


Fig s —diagram showing the relation between the composition 

OF A LIQUID MIXTURE AND ITS BOILING POINT. LIGHT CURVES INDICATE 
COMPOSITION OF VAPOUR: E G , A LIQUID OF COMPOSITION Y GIVES OFF 
A VAPOUR Z 

maxiiTnirn value should ^jive the composition of the cornpound. 
In supiorl of this and of the chemical theory, it is freciuently 
found that tmudmum deviation occurs at a point which corre¬ 
sponds with a simple molecular ratio of the components. For 
example, the volume.* and \'isc()sily curves indicate the existence 
of the compound (\.H,.,(.)II,^dl/l in ethyl alcohol-water mixtures 
and the formation of (',,1 I,,N.jHj() in mixtures of pyridine and 
water. The viscosity curve for methyl alcohol-water mixtures 
suKKests tfie formation of the compound and the 

inaxinnim deviation is independent of the temperature between 
lo" and tio” (’ 

If the curves for iliflerent properties show a maximum deviation 
at the same composition and if this composition is not affected 
appreciably by change of tenqK-rature, there would seem to be 
strong evidence for the formation of a compound represented by 
the corresponding formula. When a single stable compound is 
formed, its pre.sence should be clearly indicated, but if the com¬ 
pound is rel.itively unstable and therefore present in small ejuan- 
tity the ON'idence may be much less conclusive. I'lirthermore, 
when more than one compound is formed, the property-composi¬ 
tion curves may easily lead to erroneous conclusions, for if the 
compounds AJi and Aba are actually present, the maximum 
deviation of the exinmimental curve from the simple mixture 
line will probably occur at a point which falls between A.,B and 
Alla and may indeed suggest the formation of the compound AB. 

The'properties of binary liquid mixtures which have been sys¬ 
tematically examined include volume, viscosity, vajxiur pressure, 
dielectric capacity, heat capacity, heat of mixing, etc. In the 
graphic representation of the results it is necessary to correlate 
the units in terms of which the property is measured with those 
which are used to represent the composition of the mixture. If 
(he comp()siiion is expressed in molecular ;)erccntages. in which 
case the abscissa corresponds directly with the relative numbers 
of molecules of A and B in the various mixtures, the profieriy 
should also be evaluated on a molecular basis. The plot of the 
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Specific value of a property against the molecular composition 
would obviously have much less justification. In actual practice, 
the importance of such matters has not received adequate atten¬ 
tion and to this fact must be attributed some of the ditTicultics 
which have been met with in the interpretation of property- 
composition curves. 

Boiling-point and Freezing-point Curves.—Of the many 
properties which have been examined, special consideration may 
be given to boiling-point and 
freezing-point curves, both of 
which arc of practical importance 
in their bearing on the processes 
of fractional distillation and crys¬ 
tallization (see Distillation). 

Boiling-point curves may be di¬ 
vided into two main groups. In 
the first the boiling-points of nil 
mixtures fall between those of the 
components (fig. 5; curve I), 
whilst the second is character¬ 
ized by the occurrence of maxi- _ 

mum or minimum boiling-point Fig. e .—diagram showing for- 
mixtures (curve II). Since the mation of mixed crystals of 
vapour given off by a liquid mix- platinum 

. , Crystals of composition S separate 

ture always contains the more from the liquid l. Then the poid con- 
volatile component in greater tent of the liquid and the crystal In- 
proportion than the liquid phase oontinuousiy during soi.difi- 

(cf. dotted curve 1) mixtures of 

the first type may be comidetely separated from one another by 
an efficient form of fractional distillation ajiiiaratus. This, how¬ 
ever, is not possible for mixtures of the second type. I'dactional 
distillation of these leads to separation into two fractions, repre- 
.sented respectively by pure A or jnire H and a liquid X, which 
has (he composition of the maximum (minimum) boiling-point 
mixture. The maximum or minimum boiling-tioini mixtures are 
indeed sharply distinguishefl from all other mixtures by the fact 
that the li(|ui(l and vajrour jihases are identical in composilion. In 
(his behaviour they resemble pure substances and are termed 
azeotropes. It was at one time 
siijiposccl that azeotropes corre¬ 
sponded with definite compounds 
but (he fai I that the tomposilion 
of the azeotroiie \'aries with the 
pressure indicates that (his view 
is untenable. 

Freezing-point curves and boil¬ 
ing-point curves are somewhat 
different from other property- 
composition curves in that they 
correspond with conditions which 
permit of the coexistence of the 
liquid with a solid or a vapour 
phase. In accordance with the 
fact that vapours are completely 
miscible, the boiling-point curves 
are nevertheless continuous, 
whereas the freezing-point curves 
are generally discontinuous. This 
is due to the circumstance that 
miscibility of substances in the 
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Fig 7.—diagram showing freez. 

ING POINT FOR MIXED MOLTEN 
MERCURIC BROMIDE. HDBr,,. AND 
MERCURIC IODIDE. HOI. 

From any mixture, mixed cryttalt . , 

•eparate 10 that liquid approaches Solid State IS very limited anti t hat 
condition M. where it froozes as a fhc freezing-point depends on the 
Whole Ilka a sinol. compound substance. 

which separates oui. Many cases are known in which the same 
liquid mixture has two or more freezing-fioints, the temperature 
varying with the product of crystallization. 

When the components of a binary liquid mixture arc completely 
miscible in the solid state, the two types of freezing-point curves 
which are obtained are clo.sely similar to the boiling-point curves 
already described. For mixtures of the first type 4 .hc freezing 
jKiints lie between those of the pure components. In general, the 
composition of the mixed crystals which separate out differs from 
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-CURVES FOR MIXED 


2. When A and B form a compound 
there are almost two curves of type 1, 
E, and being the two fusing 
mixtures 


that of the mother-liquor, and the relation between the two can 
be represented on the freezing-point diagram by two curves— 
the so-called liquidus and solidus (sec fig. 6). Corresponding 
points L and 5 on these curves, i.e., points on the same horizontal 
line, are conjugate in the sense in which this term is applied to 
two coexisting liquid phases. Binary mixtures of the second type 
show cither a maximun or a minimum freezing-point, at which 
the liquidus and solidus meet (cf. fig. 7). If the proportions 
of the components in the mixture 
correspond with this point, the 
liquid freezes at a constant tem¬ 
perature and then behaves like 
a pure substance. A vertical line 
drawn through the maximum 
(or minimum) point divides the 
complete series of mixtures into 
two subgroups, the behaviour of 
which is exactly .similar to that 
of mixtures of the first type. 

If the components of a binary 
liquid mixture are immiscible 
in the solid state, the freezing- 
point curve is discontinuous. In 
the simplest case, it consists of 
two descending branches which 
intersect at the eutectic point 
(cj. fig. 8; curve I). The eu- Fig 
tcctic mixture is that mixture , , 

, . f . ■ 1- Parts of mixed liquids are Immit- 

which has the lOW’est ireezing- ^ible in solid state, but liquid freezes 
point and is further distinguished as a whole at fusing point, E, after 
by the circumstance that the two «««« P 

components crystallize out simul¬ 
taneously in the proportions in 
which they are present in the eu¬ 
tectic liquid. The freezing temperature therefore remains con¬ 
stant. Mixtures w'hich contain an excess of A (or B) in com¬ 
parison with the eutectic mixture deposit A (or B) on freezing. 
This alters the composition of the residual liquid ami the freezing- 
point falls continuously until the eutectic point is reached. The 
solidification is then completed at constant temperature. 

If one or more compounds separate out on freezing, the dia¬ 
gram is of a more complicated 
type. Fig. 8, curve II, illustrates 
the relations when a (ompound of 
the type AB crystallizes out. 

There are now four freezing- 
point curves and two eutectic 
points. The two intermediate 
curves intersect in a point which 
corresponds with the freezing- 
point of the compound AB. In 
spite of the increased complexity 
of the diagram, the relations are 
very similar to those which char¬ 
acterize the simpler form, and 
complex diagrams of this kind 
can be resolved into a series of 
simple diagrams by drawing verti¬ 
cal lines through the points which 
correspond with the several com¬ 
pounds formed. If three such 
compounds A 3 , AB and ABa are 
formed, this process leads to four 
separate freezing-point diagrams, 
for which the components arc 
A and AjB, A 3 and AB, AB and ABj, and ABa and B respectively. 
Fig. 9 shows the relations for water and sulphur trioxide where 
five compounds are formed. It frequently happens that a solid 
com[X)und decomposes into its components below its melting- 
point. This is the case for Glauber’s salt, NasS04,ioHsO, which 
decomposes at 32-38° C. When such changes occur, the freezing- 
point diagram shows one curve only for the compound. 


'A 

■tfl 


iV 

H,0 

rf SO, 


PCRCENTAOE OF SOs 


Fig. 9 .—DIAGRAM SHOWING FOR¬ 
MATION OF FIVE COMPOUNDS BE¬ 
TWEEN WATER. AND SULPHUR 
TRIOXIDE. OF MELTING POINTS 
-25"C. -139‘“C, -t-9'’C. -|-tO*C. AND 
-f ae^C, WITH CORRESPONDING FUS¬ 
ING POINTS 


Changes, very similar to those which characterize the equilibria 
between solid and liquid phases, also occur in systems which arc 
entirely solid, and these arc largely resfwnsible for the variations 
which are found in the propierties of solid mixtures .such as the 
alloys (g’.Tt.). An exact knowledge of the equilibrium relations is 
of the greatest importance, for the properties of such solids dejHMid 
not only on the compo.sition l)ut on the constitution as rc])rcscnted 
by the phase equilibria. The changes produced in the j)h\>siad 
properties of alloys by thermal and mechanical ireafmenf are 
often directly due to changes in the phase equilibria 
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ANALYTICAL CHEMISTRY 

The specific iTurpo.sc of analytical chemistry is the resolution of 
a compiound or mixture into its constituent parts or elements by 
methods which are qualitative when the nature only of these con¬ 
stituents is determined, or quantitative when their actual (juantity 
or jiroportion is a.scertained. The methods of chemical analysis 
may be clas.sified as dry, consisting of the examination of the 
substance in the dry .stale, and wet, in which a solution of the sub¬ 
stance is treated with other substances of known character, termed 
reagents, to p^romole a chemical change or reaction whereby a new 
comiiound of distinctive propierties is iiroduccd. In (luanlitativc 
work the methods of analysis may be subdivided into (a) gravi¬ 
metric, in which the constituent to be determined is either isolated 
as such, as in the case of electrolysis, or as a compound of defi¬ 
nite chemical composition; (h) volumetric, in which the volume of 
a reagent solution of known strength required to produce a cer¬ 
tain definite reaction is measured. Colorimetric and gasomctric 
methods are, strictly .speaking, branches of volumetric analy.sis, as 
indeed is gas analysis (see below). Microchemical methods, which, 
however, involve a special techniijue, have been developed both 
on the qualitative and quantitative sides. 

INORGANIC ANALYSIS 

Analytical chemistry, upon which all other brartches of the sci¬ 
ence arc ultimately de|)endent, has its source in the writings of the 
chemist-pharmacists of the iatrochemical period. Tachenius rec¬ 
ognized many metals in solution together by their reactions in the 
wet way, but it was not until the phlogistic .jicriod that any sys¬ 
tematic progress was made, more particularly by Boyle, to whom 
we owe the term analysis. Many of the reactions still utilized in 
qualitative work were known to Boyle, who also introduced cer¬ 
tain plant extracts, notably litmus, for the recognition of acids and 
bases. Other workers of this period were Hofmann. Marggraf 
(who introduced the microscope into chemislry), Schecle, and 
especially Bergman, who devi.sed methods by which the metals 
might be separated into groups according to their behaviour with 
certain reagents. The blowpipe (q.v.) was introduced into dry 
qualitative analysis by the mineralogist, Cronstedt, who applied if 
to the examination of ores, although it was left to Berzelius and 
Hausmann to bring about its general application. The colorations 
which sodium and potassium salts impart to the flame were known 
to Marggraf, but it is to Bunsen, who, with Kirchhoff, devised 
spectrum analysis, that the full value of the flame test is due. 

While the work of the phlogistic period in this field was mainly 
of a qualitative character, some attempts of a quantitative nature 
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w't rr made by MargRraf and Black, while Berjfman realized that 
elements need not be separated as such but might be isolated in 
the form of some .suitable insoluble compounds. Klaproth, who 
with Yauquelin developed the quantitative analysis of minerals, 
projujsed the ignition of precipitates before weighing them, if they 
were not decomposed thereby. Lavoi.sier, with hi.s grasp of the 
im|)ortanre of the composition by weight of chemical compounds, 
aiul la'caiise of hi- systematic ti.se of the balance, must be fon- 
.sidered as the first great ( xponent of quantitative analysis. The 
.substantiation b>' Richter, and, independemtly by Proust, of the 
law of con.siani proportions and the formulation of the atomic 
theory by Dalton combined to give a fresh impetus to the devel¬ 
opment of (juantilative analysis, subsequently placed on a firm 
basis by Berzelius. The later researches of Ro.se, Wohler and 
Tresciiius slatulardi/ed various methods of analytical chemistry. 

'I'he (iiianlilalive precipit.ation of metals by the electric current, 
although known to f'.-iraday, was not afipl't'd to analytical chem¬ 
istry until ('.ibbs, in i Stx;. workeil out the ele( trtilylic separation 
of copper. .Since then the subject has bec'n extensively studied, 
more fi.irl ic ul.'irl>’ by Classen. 

Volumetric afialv.sis, [lossessing as it do(‘s many advantages over 
(he gravimetric method, esjcecially in tc-chnical work, was foundcal 
by (iay-lajssac, although rough application had been previously 
made; the* .advantages of his carefully w'orked out methods of 
(hlorinic'try ( 1HJ4), of alkalimetry and of the chloride- 

silver titration ( iS^’) were but slowly recognized. It was not until 
the ap[»li(alion of pol.assium permanganate to the estimation of 
iron by Margueritfe (iS.jb) and of iodine and .sulphurous acid to 
the estimation of coppcT and many other .substances by Bunsen, 
that volumetric melbods look their {irofier place along.side the 
gravimetric. Since that time, Ihe.se methods have been rapidly 
d»‘velo|H’d, particularly by Mc»hr and \'olhard. 

'Die lechnicpie of cjuantitalive micro-analysis has been devel¬ 
oped mainly by Prc’gl, although Kmich had previously indicated 
lhc‘ possibility of working with small amounts of inorganic mate¬ 
rials The same basic iiriiuiples and methods hold as for macro- 
analysis, but apparatus and manipulation are necessarily modified 
when (juanlities of the order of a few niilligram.s only are being 
lianrilcal 'Du' same [leriod has seen the advance of (h(‘ method 
of pofentionietric titration, although this was first put forward in 
the case ol acids and alkalis by Botiger a.s early as iSc);. 

Qualitative Inorganic Analysis.~~Auy inference drawn 
from the results of the qualitative examination of a substance, 
whc'ther by dry or wet methods, must always be confirmed by 
further tests; moreover, it sliould not be overlooked that the 
normal course of a particular reaction may be completely pre¬ 
vented by the presence of interfering substances, 

/trv Methods . -(1 ) ElU’et oj Heat. —The substance when heated 

in a hard glass tube* may evolve water, condensing on (he cooler 
jiarts of (he tube, derived from substances containing water of 
crystallizalion or of constitution and freem certain ammonium 
salts Its reaction to litmus papcT should be observed; alkalinity 
is [irobably due to amnionia, ac idity to readily decompo.sable salts. 

Oxygen results from (he dccom[H)si(ion of fK;ro,vides. chlorates, 
nitrate’s, iodates and similar oxygenated compounds, and also from 
oxides of the noble metals; carbon dioxide from carbonates and 
organic substances, usually acconqianic'd in (he latter case by 
charring; sulphur dioxide from many ,suli)hides and thio.sulphates. 
Chlorine, bromine and iodine are evolved from certain halide 
.salts, particularly in the presence of oxidizing agents; oxides of 
nitrogen from nitrates. Some cyanide's evohe cyanogen or hydro¬ 
cyanic acid and possibly ammonia in the presence of water. All 
tiuosilicates (.silicolluurides) are dc'composed on heating, cv'olving 
silicon (luoride. 

A white sublimate is given by ammonium halide salts, mer¬ 
curous chloride and bromide, oxides of arsenic; a yellow sub¬ 
limate may consist of sulphur (reddish brown when molten), 
arsenic sulphide and mercuric iodide (turning red on rubbing). A 
blackish depc)sit results from the condensation of violet iodine 
vapour or of mercuric sulphide, while most mercury compounds 
othe r than those mentioned give a grey deposit. Metallic mercury 
und arsenic appear as minute globules and a grey mirror. 


Colour changes on heating and cooling afford u.scful informa¬ 
tion; zinc oxide, titanium dioxide and stannic oxide are of yellow 
tone when hot, becoming white or whitish on cooling. Lead and 
bismuth oxides are, short of fusion temperature, brownish red 
when hot and yellow when cold. The oxides of manganese, cad¬ 
mium, copper and iron also supply information by this test. All 
salts of organic acids are decomposed on ignition, usually with 
charring; the base will be lc‘ft as carl)onate, a.s oxide, or even 
reduced to the metallic state, according to the particular metal 
present. 

(2) . Blowpipe Tests .—The substance is heated in a hollow on a 
charcoal block in the reducing flame of a blowpipe. Oxygenated 
salts .such as chlorates and nitrates cause deflagration; salts of the 
alkali metals tend to fuse into the charcoal. The oxides or stable 
salts of (he alkaline-earth metals and of magnesium, zinc, and 
aluminium give an infusible residue, white when cold, which in the 
case of strontia, lime, magnesia or zinc oxide glow.s brightly in the 
blowpipe flame. The infusible mass is then moistened with cobalt 
nitrate solution and again heated; a pink coloration indicates mag¬ 
nesia (with a tendency to violet if present as phosphate or ar¬ 
senate t, a green colour is afforded by zinc oxide, while a blue sug¬ 
gests aluminium, possibly .silica, or alkaline-earth pho.sphates. If 
any other reaction occurs on this direct heating, it is better to 
carry out a further more decisive lest on a mixture of the sub- 
.stance with sodium carbonate. Metallic globules are obtained with 
coi)per, gold, silver, lead, tin, bismuth and antimony, together with 
formation of incrustations in the case of .silver, lead, tin, bismuth 
and antimony; arsenic and cadmium also give analogous incrusta¬ 
tions. 

(3) . Bead Tests .—The colourle.ss fluxes obtained by fusing 
borax (for coloured salts) or microcosmic salt (for silica, or if 
the sub.stance is while) on a loop of platinum wire are capable of 
dissolving many metallic salts, often with ))rodurtion of charac¬ 
teristic coloured glas.ses or enamels; the colour may differ accord¬ 
ing as the bead is heated in the oxidizing or the reilucing flame, 
(.'hromium gives a green, cobalt a blue bead; co])}.)er in the oxidiz¬ 
ing flame a bead, green when hot, blue on cooling, and with a 
tendency to red in the reducing flame. Iron gives yellow and green¬ 
ish; nickel, brownish and yellow-grey; uranium and vanadium, 
yi'llow and green; manganese, violet and colourless, in the oxidiz¬ 
ing and reducing flames respectively. Silica with microcosmic salt 
usually, but not inv'ariably, gives a .semi-transparent bead. 

(4.) Flame Colorations .—When volatilized in a non-luminous 
flame, the sails of certain metals display characteristic colorations. 
This test is carried out by introducing into (he flame by means of 
a platinum wire a iwrtion of the substance, preferably moistened 
with hydrochloric acid, since the chlorides are comparatively vola¬ 
tile salts. Sodium gives an intense yellow coloration, potassium 
violet, rubidium and caesium bluish-violet (the latter blue when 
really pure), calcium red, strontium and lithium crimson, barium 
yellowish-green and copper bright green; while lead, arsenic and 
antimony (which .should not be tested on platinum) give a 
greyish-blue 

The utility of this test is not confined to direct ob.serv'ation, 
since the coloration due to one metal may completely mask that 
of others, and for such cases the use of light filters is of assistance. 
Cobalt glass completely absorbs the sodium yellow and thus per¬ 
mits the detection of potassium. The lithium and strontium col¬ 
ours are not cut out by this blue gla.ss; a saturated solution of 
chrome alum effectively cuts out colorations due to sodium, cal¬ 
cium, barium, lithium and strontium tind transmits only tho.se due 
to pota.s.sium, caesium and rubidium; solutions of permanganate 
and indigo-carmine also cut out the sodium colour. 

More definite, however, is the information afforded by observa¬ 
tion of the flame through the spectroscope, which is of particular 
value for ascertaining the purity of precipitates obtained in quan¬ 
titative work. Of the rarer metals which give flame colorations, 
indium (blue) and thallium (green) were discovered by means of 
the spectroscope, as indeed were also rubidium and caesium. The 
instrument is applicable to the detection of many other metals by 
examination of their spark spectra. 

Wet Methods .—In qualitative analysis of a substance by wet 
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methods it is necessary to obtain it in solution. Portions should be 
successively tested with water, dilute acids, strong acids and aqua 
regia {q.v.}, first in the cold and then with warming. For sub¬ 
stances insoluble in all these reagents, fusion with sodium car¬ 
bonate alone or in admixture with potassium nitrate, followed by 
acidification, must be employed. In certain cases sodium peroxide 
or potassium bisulphate (pyrosulphate) may be used, while for the 
inv^estigation of some refractory silicates treatment with hydro¬ 
fluoric acid in the presence of sulphuric acid is useful. 

The procedure for the detection of metals in solution consists 
of separating them first into groups by means of volatile reagents; 
the group precipitates are then examined separately. From the 
cold solution, not too concentrated, hydrochloric acid (if this has 
not already been used in effecting solution) precipitates lead (in | 
part), silver and mercurous salts. The filtrate is rendered nearly 
neutral and sulphuretted hydrogen passed in to saturation; this 
cau.ses mercury (-ic), lead (incompletely removed in the fore¬ 
going operation), copper, bismuth, cadmium, arsenic, antimony 
and tin to be precipitated as sulphides; the filtrate from these is 
boiled until free from sulphuretted hydrogen, finally with addition 
of enough oxidizing agent such as nitric acid to convert iron from 
the ferrous to the ferric state. Ammonium chloride and ammonia 
are now added to precipitate aluminium, chromium, iron and 
titanium as hydroxides; if phosphoric acid is present, however, 
these metals are precipitated in part or wholly as phosphates, pos¬ 
sibly together with some of the metals of later groups. In this 
case tht‘ precipitate is dissolved in a minimum of hydrochloric 
acid, a portion of the solution being specially tested for iron, and 
the remainder boiled with ammonium acetate and a slight excess 
of ferric chloride, whereby the phosphates arc completely elimi- ! 
nated as ferric phosphate, together with the excess of iron as I 
basic acetate; the filtrate is combined with that from the ammonia 
precipitation. It may be noted that some other acid radicals, c.g., 
fluorides, borates and silicates, also inferlere by precipitation at j 
this stage, while in the presence of certain organic compounds, 
such as tartaric acid, precipitation in this group may be completely 
inhibited, f rom the filtrate from the iron group, ammonium sul¬ 
phide precipitates nickel, cobalt, zinc and manganese, to the fil¬ 
trate from which ammonium carbonate is added. A precipitate is 
obtained in the presence of calcium, barium and strontium, leav¬ 
ing sodium, potassium and magnesium in solution, the last of these 
metals not being precipitated by ammonium carbonate in the i)res- 
ence of ammonium salts. This completes the separation into 
groups. 

(iroup I.—The white precipitate formed by cold hydrochloric 
acid is boiled with a considerable quantity of water, and the solu¬ 
tion filtered immediately; lead chloride dissolves and may be 
identified by the yellow precipitate, insoluble in acetic acid but 
soluble in caustic .soda, formed with potassium chromate. The 
re.sidue on the filter paper is digested with ammonia, W’hereby 
silver chloride passes into .solution, leaving a black residue of in¬ 
definite composition which retains the mercury. Silver chloride is 
reprecipitated from the ammoniacal .solution by nitric acid. 

Group II.—The precipitate formed by sulphuretted hydro¬ 
gen may contain the black mercuric, lead and copper sulphides, 
dark brown bismuth and stannous sulphides, yellow cadmium and 
arsenic sulphides, orange-red antimony sulphide, dirty yellow stan¬ 
nic sulphide and whitish sulphur, this last resulting from the action 
on sulphuretted hydrogen of oxidizing agents such as ferric salts, 
chromates, nitrates, etc. Warming with yellow ammonium sul¬ 
phide dissolves out the arsenic, antimony and tin sulphides, which 
are reprecipitated from the solution of sulpho-salts, after filtra¬ 
tion, by addition of hydrochloric acid; tin is always reprecipitated 
as yellowish stannic sulphide. If traces of copper are being looked 
for, sodium sulphide should be used for this extraction; polysul¬ 
phides are necessary to dissolve stannous sulphide. The mixture 
of the three sulphides is digested with warm ammonium carbonate 
solution, which dissolves the arsenic; this is reprecipitated on 
acidifying, after filtration, and confirmed by due tests. The 
residual sulphides of antimony and tin are dissolved in strong 
hydrochloric acid and these two elements tested for individually. 
When arsenates are present it is preferable to add sufficient sul¬ 


phurous acid solution to reduce them to arseniios before p.isMng 
in sulphuretted hydrogen. 

The residue from the ammonium or soflium Milplude digesiiun 
is warmed with moderately dilute nitric acid, whieii dissolves the 
remaining sulphides, other than that of mereury. wuh seiuration 
of sulphur. A little sulphuric acid is adiled u> the suluiion. to¬ 
gether with an equal volume of alcohol; any while i)reei|)i(atc is 
lead sulphate. As the alcohol must now be bojJed oii, it is advis¬ 
able to test separately for lead; if this metal is absent ahohol 
need not be used. Ammonia in e.xcess added to the Idtrale from 
the lead precipitates while bismuth hydroxide; in the eviut of 
the filtrate being colourless, direct jra.s.sagc of sulphurelied hydro¬ 
gen precipitates yellow cadmium sul[)hicle. A blue lilt rate from 
bismuth indicates copper, and in this case sufficient potassium 
cyanide must be added to destroy the blue colour before testing 
for cadmium. 

Grou[) Ilia.—In the absence of phospliates (the i)reseme of 
which is readily ascertained by warming with ammonium molyb¬ 
date in nitric acid solution) this group consists of the gelatiinms 
hydroxides of titanium and aluminium twhite), iron (red-brown) 
and chromium (.greenish), usually aicompaniecl by a little zim: 
(esj)ecially when chromium is jrresent) and manganese, and pr)s- 
sihly traces of the group IV’. metals precipitated by carbonate 
present in the ammonia, ('bo a\’oid this last contamination in 
(luantitative work hicxamethylcnetetramine has been suggested in 
place of ammonia.) The i)r<‘C.ipitate is dissolved in a little hydro¬ 
chloric acid; titanium i.s readily detected in a imrlion of the solu¬ 
tion by the yellow colour it aJfords with hydrogen peroxide in acid 
solution. Anoth<*r jroriion of the .solution is tested for iron with 
[lotassium ferrocyanule (blue pre(ipitate) or (hiocyanab' (deep 
red coloration), while the third portion is boiled with sodium 
peroxide until the excess of reagent is decomposed, this dissolves 
aluminium and chromium hydroxides, the latli'r being converted 
to the yellow chromate. By boiling the filtered solution with an 
excess of ammonium chloride, aluminium hydroxide is again 
precipitated. 

Group lilt) includes the sulphides of cobalt and nickel (black), 
of zinc (white) and of manganese (usually buff coloured). The 
pn'cipitate is digested w-ilh cold dilute Inclrochloric aiid and the 
.solution filtered; the filtrate, which contains zinc and manganese, 
is boiled to expel sulphun'tleti hydrogtm, and then hydrogen i)er- 
oxide is added, followed by ammonium chloride and ammonia to 
precipitate manganese as a dark brown hydroxidi:. /.inc i.s de¬ 
tected in the filtrate by repreripilatioit as sul{)hide, tifler decom- 
po.xilion of the peroxide by boiling, d'he preseme of lobali is 
readily ascertained in the black residue; from the hydrochloric acid 
digestion by the borax bead test; the remainder of the sul\>hidcs 
is then dissolved in a little aepta regia, the solution diluted and 
rendered ammoniacal and an alcoholic solution of dimethylgly- 
oxinn- adclcal. Nickel is indieuled by a yellow coloration, followed 
almost immc'diately by a red flocculent precipitate; in the pres¬ 
ence* of cobalt the filtrate is brown, turning deeiH-r and redder on 
addition of ammonium sulphide. 

Group IV'.—The prec ijjitaU-d carbonates are dissolved in a little 
dilute hydrochloric acid and the llarnc* lest ai)plied, I'o a portion 
of the solution, calcium sulphate* solution is added; if precipita¬ 
tion is immediate, barium is indicated, but if delayed, strontium. 
In the ab.seiicc of any precipitation, the remainder of the original 
solution is tested for calcium by addition of ammonia and am¬ 
monium oxalate. If, however, barium is pre.seni, ammonium 
acetate is added, followed by potu.ssium chromate to precipitate 
barium chromate; strontium and calcium are again irreciijitated 
as carbonates and then dissolved in the minimum quantity of 
hydrochloric acid. Ammonium sulphate now serves to precipitate 
strontium, the filtrate from which i.s tested for calcium by means 
of ammonium oxalate as noted above. 

Group V.—The ba.sic radicals not precipitated by group re¬ 
agents comprise magnesium, sodium, {X)tassium and ammonium. 
The solution is evaportited to dryness and the residue healed to 
dull redness until ces.sation of fumes indicates that all ammonium 
salts have been cx|xflled. The residue is dissolved in water and a 
portion tested for magnesium hy the addition of ammonium chlo- 
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ride, ammoni.'i and sodium phosphate. The presence of sodium 
and potassium is indicated by a flame test, but the introduction 
of sodium through the medium of the reagents must not be over¬ 
looked: iK)tassium may be confirmed by precipitation as platini- 
chloride or cobaltinitrite, while ammonia is tested for by boiling a 
[Kirtion of the original substance with caustic soda .solution. 

Alternative .schemes of separation exi.st, and there are also nu¬ 
merous confirmatory tests for individual metals. It should be 
empha.si/.ed that any inference drawn from the result of the appli¬ 
cation of a {larticular group reagent prcsuppo.scs the absence of 
all metals bidonging to previous groups. The system outlined 
above includes (mly the (ommoner bases, but each of the rarer 
metals falls into one or other of the groups and for the sake of 
completion, fhe.se are now given without further comment than 
that the presence of these metals of necessity complicates the 
identification scheme described above. 

Group 1 .—'rhalliurn (-ous). 

firoup II.—Gold, the platinum metals, germanium, vanadium, 
tungsten, molylcdcnum, selenium, Ic-llurium. 

(iroup Ilia.—Uranium, Iceryllium, zirconium, hafnium, gallium, 
indium, thorium, colurnbium, tantalum, scandium, cerium and the 
other “rarc'-earth” medals. 

(Jrouf) Ill!)—Thallium (-ic). 

(iroiip IV.—Racliurn. 

(iroup V --(‘aesium, rubidium, lithium. 

Arid Hddicals. -'i'hv dcdection of acid radicals docs not lend 
itself to such a .systematic: serial procedure as that availalile for 
lh(‘ bases. Rose noted the nature and colour of the precipitates 
obtained in neutral and acid sedutions with barium chloride, silver 
nitrate, niercuruus nitrate and calcium chloride on separate por¬ 
tions of the solution. The method mostly in use, however, is that 
due to Bunsen, who divided the acid radicals into groups accord¬ 
ing to the solubility of the silver and barium salts. It is generally 
desirable to carry out the.se tests after removal of (he heavy 
metals by suitable treatment with sodium carbonate; moreover, 
the solution should not be too strong. 

Group 1 .—Silver salts insoluble in water and in nitric acid; 
barium salts .soluble in water;—Chloride, bromide', iodide, ft'rro- 
aiid ferri-cyaiiicle, thiocyanate, hypochlorite. 

Groui) —J^ilver salts insoluble in water but .soluble in nitric 
acid; barium .salts soluble in water;—Sul]ihide, .selenide, lelluride, 
nitrite, acetate, cyanale, hypophosphite. 

Group III.—Silver salts (a) white, (/>) coloured, and soluble in 
nitric acid; barium salts insoluble in water but soluble in nitric- 
acid;— {(t) Suljihile, selenite, tellurite, phosphite, carbonate, 
iodate, borate, medybdate, selenate, telluratc, meta- and pyro- 
jihosjihate; (h) j)hos{>hate, arsenate, arsenite, vanadate. Ihiosul- 
phato, chromate, jieriodale. 

(irouj) IV—Silver salts soluble, barium salts insolulile in nitric 
at id:—Sulphate, tliioride, lluosilicate (silicotiuoride). 

(iroup V.—Both .‘silver and barium salts .soluble;—Nitrate, chlo¬ 
rate, perchlorate, manganale, permanganate. 

Group \’l.—Non-volatile acids forming soluble alkali salts 
only;—Silicate, tungstate, titanate, columbate, tantalate, zircon- 
ate. 

The acid radicals having been placed in their appropriate groups, 
special tests for the individuals are applied which cannot be de¬ 
tailed here. It is interesting to note that certain pairs of salts or 
free acids are incompatible in solution, thus iodic and hydriodic 
acids react to form iodine, hyixichlorite and sulphite give chloride 
and sulphate, hydrosulphuric and sulphurous acids liberate sul- 
jihur. 

Quantitative Inorganic Analysis.—While, broadly speak¬ 
ing. the methods of quantitative inorganic analysis by chemical 
means follow the lines outlined above in the qualitative scheme by 
wet methods, the many devices which are resorted to for the 
purjKi.se of procuring clean and sharp separations and of ensuring 
that precipitates are obtained in a form most suitable for manipu¬ 
lation are learned by exjH'rience. lii general, volumetric proces.ses 
are quicker, especially where many samples of similar nature are 
being dealt with, but it is, at the lea.st, unwise to apply such ! 
methods to a substance of unknown composition. For small ■ 


quantities, colorimetric or gravimetric methods are preferable, 
while for large amounts and for precision work gravimetric proc¬ 
esses have the advantage that the product isolated and weighed 
may be examined as to purity. 

Gravimetric. —In the ordinary course of events, gravimetric 
analysis by chemical methods is made up of the following opera¬ 
tions; a solution of the weighed substance is treated with a par¬ 
ticular reagent which precipitates the constituent to be deter¬ 
mined in a suitable form, this is then filtered, washed and finally 
weighed after requisite treatment. Certain precipitations are best 
effected from hot solutions, others from cold; in some cases filtra¬ 
tion may be carried out almost at once, w’hilst in others the jire- 
cipitate should remain in contact with the liquor for several hours. 

Filtration is effected by means (i) of folded paper discs of 
various texture specially prepared for the purpose; (2) of a pad 
of asbestos supported in a special form of crucible such as that 
designed by Gooch; or (3) of a porous “.sintered” glass diaphragm 
fused into glass tubing. Whichever means is adopted, it is essen¬ 
tial that the filtering medium should be subjected to the same 
heat treatment before the preliminary weighing as it will be sub¬ 
sequently (except when paj'ier is to be incinerated). 

Washing is generally necessary for the pHir|)Ose of removing 
substances w'hich are to be determined sub.sequently or which will 
interfere with the treatment of the precipitate, but at the same 
time it mu.st not be carried too far. No substance is completely 
insoluble, and many of the compounds utilized in analytical work 
arc appreciably soluble, even in the wash-liquors specially devised 
for use with (hem; it may even be necessary to apjily correction 
for this solubility. In the ca.se of heavy crystalline fjrecipitates 
which settle readily, most of the washing can be carried out by 
decantation; precipitates which are light or bulky and gelatinous 
are transferred to the filler, the last traces being removed by me¬ 
chanical means if necessary, and there washed by repeated treat¬ 
ment with water or other lifjuor. The filter should be allowed to 
drain as completely as possible between washings. 

The pri'cipitate is prepared for weighing by drying in an oven 
maintained at a definite temjicrature or liy more drastic heat treat¬ 
ment. In the case of a precijiitate on paper, ignition in a crucible 
may sometimes be carried out without any preliminary drying, 
sometimes after drying in a hot air-oven, while occa.sionally it is 
necessary to burn the paper apart from the precipitate liefore 
completing the ignition. All vessels after heating must be allowed 
to cool thoroughly in a desiccator before weighing; platinum may 
he weighed after about lo minutes’ cooling, porcelain after 20 min¬ 
utes’. In all ca.ses, the appropriate heat treatment should be re¬ 
peated until no change in successive weighings is recorded. From 
the amount of weighed product, which is of known definite chem¬ 
ical composition, the quantity of the constituent sought may be 
calculated. Blank tests should be made on the reagents, as these 
may introduce .small quantities of the particular constituent which 
it is desired to determine. 

Electrolytic. —Under the influence of the electric current, the 
ions of a metallic salt in solution are set into motion; those of 
the metal are impelled in the direction of the current and flow 
towards the cathode where, given favourable conditions, they may 
finally be completely deposited as a coherent film of metal in a 
form suitable for weighing. Factors such as current density, time, 
temperature, hydrogen-ion concentration, nature of the electrodes 
and of the electrolyte must, however, all be taken into account. 

Where readily applicable, electrolytic methods have much in 
their favour, es^iecially their simplicity and cleanliness. Perhaps 
the most generally applied determination is that of copper, espe¬ 
cially in its various alloys with zinc and tin; the solutions elec¬ 
trolyzed should be acid, though not too strongly so, with sulphuric 
or, more commonly, with nitric acid, this latter being used for the 
preliminary removal of tin. A rotating cathode of platinum 
gauze is (he most convenient; the presence of a little hydrogen 
Ix?roxide promotes the formation of a bright deposit, particularly 
from sulphuric acid solution. It is necessar>' to allow for bi.smuth 
which accompanies the copiver. In solutions of the acidity re¬ 
quired for deposition of copper, lead is completely deposited on 
the anode. If the quantity of lead is small, no great error is made 
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in considering the deposit as the dioxide; but should more than 
2cg. of lead be present, the dioxide obtained may contain as little 
as 84% of lead, instead of the theoretical 86.6%. In such cases, 
or in any event if manganese also be present, the deposit should 
be dissolved from the anode, and converted into lead sulphate for 
weighing. Deposition of lead, however, from solutions containing 
a higher proportion of nitric acid than is permissible for copper, 
affords practically the correct dioxide. 

Another useful electrolytic determination is that of zinc, e.spe- 
cially in aluminium alloys of high zinc (12-147,') content. This 
is effected, after removal of copper, by electroly.sis of the zincate 
solution, the aluminium being retained in solution by means of 
tartaric acid when the alkali is added. A gold rotating cathode is 
most convenient for this process; allowance must he made for 
traces of iron and manganese simultaneously deposited. The pres¬ 
ence of chlorides, nitrates and ammonium salts is not permissible. 
In most other cases where electrolytic methods can be applied, 
preliminary separations by chemical means are necessary. 

Volumetric Analysis.—The metric standard of volume, the 
litre, is the volume of ikg. of pure water at the temperature of 
its maximum density, viz., 4” C., under .standard barometric pres¬ 
sure; the one-thousandth part of this volume, the millilitre (ml.) 
is a convenient subsidiary standard which, it should be pointed 
out, is not identical with the cubic centimetre (cu.cm.). Actually 
1 litre equals 1000 027 cu.cm., and although this difference is too 
small to be of practical importance, it is desirable from the point 
of view of strict accuracy that the term millilitre be generally 
adopted. Vessels marked “grm.” or "gramme” are ba.scd upon the 
Mohr litre, which was taken as the volume of ikg. of water as 
weighed directly in air at 15° C; the continuation of this system 
is not desirable, but in any case, such vessels may not be used in 
conjunction with those based on the true litre, i Mohr litre at 
15° r - 1001-qsml. 

Calibrated glassware for volumetric work should not be ac¬ 
cepted as correct unless checked or supplied with a reliable cer¬ 
tificate of calibration; otherwise an accumulation of errors may 
result in a difference of several units per cent. The usual vessels 
are the flask, pipette and burette; the first of these when filled 
at 15° C to the graduation on the neck contains a specified vol¬ 
ume, from which aliquot parts may he withdrawn by means of 
pipettes. P’inally, the standard solution is, in general, run out 
from the burette, usually graduated in millilitres and tenths, until 
by appropriate signs visible to the eye or by electrical means, to 
which reference is made below, the reaction is found to be com¬ 
plete. This procedure is termed "titration.” 

The usual volumetric processes may be broadly divided into 
three classes; (n) acidimetric and alkalimetric; (6) oxidation and 
reduction; (c) precipitation methods. The strength of standard 
solutions is commonly expressed in terms of normality; a normal 
solution is one which contains in one litre that weight of the re¬ 
agent which corresponds to l ooSg. of hydrogen or its equivalent, 
having regard to the particular reaction involved. This weight is 
cither the molecular weight, expressed in grams, or some simple 
fraction thereof. 

According to Arrhenius’s Ionic Theory, salts do not exist in 
aqueous solution entirely as such but are split up more or less 
completely into their constituents or “ions”; thus a solution of 
hydrochloric acid is regarded as containing hydrogen and chlorine 
ions H- and Cl', while sodium hydroxide exists in solution as 
Na- and OH'. The chemical reaction between these two bodies, 
HCl-f-NaOH-^NaCl-j-HaO, is expressed ionically at H-j-Cr-f- 
Na -f OH'—>Na -l-Cl'-|-HBO or, by removing the terms common to 
both sides H -fOH'-^HaO'. The hydrogen ion and the hydrovyl ion 
are characteristic of acids and alkalis respectively and, so long as 
one or other of these predominates, the solution is said to be acid 
or alkaline in reaction. Indicators are very weak acids or weak 
bases whose colours in the ionized and in the non-ionized state dif¬ 
fer; constitutional alterations may also come into account. These 
colour changes occur within limited ranges of hydrogen-ion con- 1 
centration, varying with the particular indicator, and it is upon this ! 
principle that the use of indicators in acidimetry and alkalimetry | 
depends. Of those in common use, it may be said in general that 1 


phenolphthalcin should be u.sed for the titration of weak acids wiih 
strong bases, and methyl-orange for weak bases with strong acids 
Litmus and methyl-red are both sensitive to carbon tlioxide; if 
these indicators are u.sed W'hen carbonates arc present, it is netes- 
sary to exj>el the carbon dioxide by boiling. Hicarhonates react 
neutral to phenolphthalcin; no indicator is suitable for the titra¬ 
tion of weak bases with weak acids (srr lNnic.\roKs). 

The numerous volumetric methods based on oxidation and re¬ 
duction are often of considerable accuracy anti ready application. 
Thus many metals form two (or more) series of salts differing in 
their degree of oxidation and which may be converted one to the 
other by means of approj'jriafe oxidizing or retlucing solinions of 
known strength. The oxidizing agents in most general use are 
potassium i>crmanganate. iodine and pota.ssium dichromate ; others 
employed for more special purpo.ses are potassium brornate. iodate 
and ferricyanide. 

Solutions for o.xidations with potassium permanganate and di¬ 
chromate must be sufficiently acid; with the former the presence 
of sulphuric acid is preferable to that of hydrochloric a(id. al¬ 
though the reducing effect of this on the permanganate is prac¬ 
tically negligible in very dilute cold solutions, especially in the 
pre.sence of manganous sulphate. With permanganate, the end 
point of the titration is readily observed liy the lasting pink 
colour imparled to the solution; in the case of dichromate the 
end point may be noted by the use of an external indicator solu¬ 
tion or preferably by using diphenylamine as an intertial indicator. 
Iodine forms wdth starch a deep blue compound, which serves to 
indicate the presence of a very small quantity of the oxidizing 
agent; this reagent is used in conjunction with sodium thiosul¬ 
phate, less frequently with sodium ar.senite. 

Solutions of reducing agents do not maintain their stn-ngth so 
well as oxidizing agents, but (hey may be preserved fairly well in 
a suitable apparatus in which air is replaced by an inert gas such as 
carbon dioxide. Stannous and chromous chlorides are used and 
more especially titanium trichloride or sulphate. These last are 
very powerful reagents of extensive application. In the precipita¬ 
tion methods of volumetric analysis, the standard reagent may l)e 
added until no further precipitation occurs, until a precipitate just 
appears, or until the end point is shown by means of an indicator, 
internal or external, with which a small excess of the reagent pro¬ 
duces a characteristic change. The majority of the determinations 
in this category belong to the third type; thus chloride is titrated 
with silver using potassium chromate or fluorescein as indicator, 
silver with thiocyanate in nitric acid solution using a ferric salt 
as indicator. 

The end point in volumetric work may also be found in many 
cases by potcntioinctric methods. These dei)cnd upon the fact 
that when a metal or hydrogen is brought into contai t with solu¬ 
tions containing these same substances in the ionized state, a dif¬ 
ference of potential is set up, the magnitude of which varies with 
the nature of the substances in contact and with the concentration 
of (he ions in solution. As titration proceeds it generally happens 
that the potential difference, measured by suitable electrical means, 
undergoes a marked change at the end point, which may thus be 
determined. The method can be applied to acidimetric. reducing 
and oxidizing reactions, but in general holds little advantage over 
the older processes, the basic principle being the same in each case. 
The potentiomctric method is, however, of e,special value for the 
determination of hydrogen-ion concentration (q.v.), the impor¬ 
tance of which in analytical as well as other work is becoming in¬ 
creasingly recognized. 

Colorimetric Methods. —Colorimetric methods are of extreme 
value for the accurate determination of traces of certain sub¬ 
stances, although interference may be caused by the presence of 
other compounds which develop colours with the reagent or which 
inhibit the required reaction. A comparison is made between 
tints develojjed from the test solution and those from a definite 
volume of a standard solution, the amount of which is adjusted 
until the colours are identical. By this method traces of bismuth 
may be estimated by reaction with potassium iodide; titanium 
with hydrogen peroxide; lead as sulphide; copper with ammonia 
or with ferrocyanide; iron with thiocyanate or with ferrocyanide; 
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Th«( pf(Mt;ijjle dopcndt on oxldi^inp a weighed quantity of the compound and then weighing the resultant dioxide and water 


rThtnuiincst' as pcrnianKanalt.'; ammonia with Nesslnr's reagent. 

Th(‘ most suitahlf methods for tho rslimation of any clmcnt 
will hf found in the articlt* devoted to tliat element. 

liiimuKiitAi'Tiv, VV. ('rookes, S<’lrrt Mrthod^ w Chemhal Analysh 
f.ph ed., 1005); II. J. H. Fenton, A'o/e.v on (Jualilativr Analysis (4th 
ed. J'lOh) ; J. W. Mellor, Troitlisr (>n {}i((intttiilh'r Analysts (ion); 
K. H. K. I’m, lea 11 x, Throrv and Applirntinn of Indicator^: (lyj;); 
K. Kneiht and F. lliliheit, A'eie Hcdmlion Mithods in Volunnlrk 
Analysis ed I'jiSj; W. K. Silmeller and A. R. Powell, The 

Analwsis of the Rarer Elrments (mro); A. ("lav-en. Ouatililative 
Thrmnal An<dvsi\ hv lUrcirolxsis, Knu. Irans. VV. T. Hall (iqin); 
('. R Fresfimis, {Uoditalive Amdy.sis, Kiik'. trails. ('. A. Mitchell (ujii) ; 
I'. Siitlon, Votumririe Analysis (iilh ed. t<)J4) ; K. P. Treadwell, 
Anals'lnal Chewisirv: I. Qitidtlnlivr Analysis, II. {htant it alive An- 
(dxsis, Fne Hans, VV^ T. Ilall (nth ed. ic)’4) ; II. Has.sotl, Theory of 
{iuanlilative Anahsis (10J5); 1 M. Koltlioff and N. M. Furman, 
Potenliometrn: 'Titration (itj.’fj) and Indirators (njili). (It. A. E.) 

ULTIMATE ORGANIC ANALYSIS 

The limited niimher of elements (earhon, hytlrofien, oxypen, 
nitro|);en, sulphur, halogens and occasionally phosphorus and 
some metals) employed by nature in buililiti)' ui) her vast store 
of organic rom{iounds would sum^est that the analy.ses of such 
siibstanti's art' simple operations, and (his is true in so far as the 
determination t)f the elernt'nts present, their relative proportions, 
ami the molecular t omple.xit )' of I lie compound are concerned. 
Nattir.ally such information tells us nothin)! of the slntcliirc of 
the (Dini'iouml .and, indeed, lea\'es us much in the same position 
as we should be in if we were interested in some buililing and were 
sujifilied with the builder’s estimate ftir material while denied ac¬ 
cess to the ari hitect's drawinKs and plans. 'Fhe problem of detcr- 
minini' the manner in which the elements present in orpanic com- 
pouniis are arranped, important as it i.s, lies outside the scope of 
the jiresent article, which is limited to the description of the 
ultimate analysis. With the ('xceptiou of oxypen, all the element.s 
present in orpanic compounds can he estimated readily; oxypen 
is nearly always determined by difference, and in view of this fact 
it is of preat imi>ortance that a careful cpialitative examination be 
made of a substance, otherwise the results of the quantitative, 
analysis may be interpreted erroneously 

Qualitative Tests for the Elements.- Carbon and Jlydro- 
i,'cn--Tht' orpanic nature of a conii>ound is penerally indicated by 
its hehaciour on being heated in air; solids usually melt, then 
burn with a more or less smoky flame, leavinp a black residue of 
cailton To test direcfly for carbon and hxdropen. a small quan¬ 
tity of fhe material intimately mixed with about ro times its bulk 
of dry copper oxide powder is heated in a clr>' test-tube clostnl by 
a cork carrying a delivery tube which dips into a solution of lime- 
water The cupper oxide is reduced, the hydrogen being oxidiised 


to water which bedews the < ool jiart of (he Uilie, and the carbon 
oxidized to carbon dioxide which forms a iirecipitate of chalk in 
the lime-water. 

Xitroiu'ii, flaloi'jns, Sulphur .—When orpanic compounds con¬ 
taining any or all of these elements are heated stfonpK' with me¬ 
tallic sodium they are decomposed with the formation iif sodium 
cyanide, lialich; and sulphiili'. re.sviectively (Lassaipra‘'s test). To 
test for these elements, therefore, imp. of the substance and a 
small pellet of sodium for potassium) are heated in a narrow 
test-tube, pently at first and afterwards more strongly, until the 
glass softens; the hot tulx' is shattert'd by plunging it into water, 
which converts any residual sodium into sodium hydroxide, yield¬ 
ing an alkaline solution of the sodium salts, which is boiled and 
liltered, and (he filtrate is used in the following tests:— 

(a) N'ilropen.—A portion of the filtrate is mixed with a solu¬ 
tion of ferrous .sulphate containing a small quantity of the ferric 
sail and boiled, thereby converting any sodium cx’ariicle present to 
ferroiyanide, which gives a bluish-green solution and a precipi¬ 
tate of Prussian blue on adding hydrochloric acid. 

if)) Halogi'ns.— IK second portion of the alkaline filtrate is 
acidified with nitric acid and .silver nitr.ate added, any precipitate 
of chloride, bromide or iodide, or a mixture of these, is examined 
in the usual manner. If the original substance contain also nitro¬ 
gen or sulphur, the acid solution must be boiled to cxjiel the 
hydrogen cyanide or hydrogen sulphide before adding the silver 
nitrate. 

fr) Sulphur.—A third portion of the alkaline filtrate i.s tested 
for sodium suljihide (i.i by the formation of a deep violet colour 
when treated with a few drops of a freshly iirepared solution of 
sodium nitroprusside; (iiA by the ('volution of suljihurettc^l 
hydrogen when acidified—this is readily detected by the odour and 
also by lead acetate test paper. 

Vftosphorm .—A small portion of the organic compound i.s in¬ 
timately mixed with about ten times its bulk of a mixture of 
sodium carbonate and j>eroxide (2:3) and heated to fusion in a 
nickel crucible. The cold water extract of the melt is filtered, 
acidified with nitric acid, and tested for phosphoric acid with 
ammonium molybdate. 

Metals. —(i.) Volatile metals, (a) Arsenic.—The presence of 
arsenic in an organic compound is usually revealed by the forma¬ 
tion of a dull grey mirror of the metal on the walls of the te.st- 
tube when the eomfiound is fu.sed with jodium as in La.ssaignc’s 
test, (b) Arsenic and Antimony.—A small quantity of the com¬ 
pound is fused with a mixture of sodium carbonate and peroxide as 
in the test for phosphorus. The fused melt is extracted with w^atcr, 
acidified and testceJ with sulphuretted hydrogen, (c) Mercury .— 
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sulution of potassium hydroxide and then measured In a oudiomotor tube 


When an organic comitound containing mercury is mixed with ' 
soda lime and heated in a long test-tube, a mirror of metallic 
mercury is formed. 

(ii.) Non-volatile Metals.—Any of these metals that may occur 
in organic compounds are found as such or in the form of their 
carbonate or oxide in the ash left after the compound has been 
ignited on i)orcelain or silica. The a.vh is dissolved in dilute hydro¬ 
chloric acid and the solution examined for metals in the usual 
manner (.vrc section on “Inorganic Analy.sis”). 

Quantitative Analysis of Organic Compounds.— Estinui’ 
tion of Carbon and Hydrogen. —The carbon and hydrogen in an 
organic compound arc estimated by completely oxidizing a 
weighed quantity of the substance and weighing the carbon diox¬ 
ide and water thus formed. The simple method devised by Liebig 
in 183T for carrying out thi.s operation is in all es.senlial principles 
the one still employed. A weighed quantity of the substance is 
heated in a tube filled with dry copper oxide, and the water and 
carbon dioxide are absorbed in weighed lubes filled with dried 
calcium chloride and potassium hydroxide .solution or soda lime 
respectively. A current of dry air or oxygen is passed through the 
tube to sweep the jiroducts of combustion into the absorption ap¬ 
paratus. Pig. I shows the c.ssenlial details of the apparatus re¬ 
quired for these estimations; a and b arc closely fitting, short 
spirals of copper gauze which serve to hold the copper oxide in 
position; the copper oxide is prepared by oxidizing copi>cr wire; 
c and d are longer copper oxide spirals; / is the platinum or porce¬ 
lain boat containing the weighed quantity of the compound. 

In the absorption apparatus, the water is collected in the glass 
stopix'red U*tubc g, filled with calcium chloride (carefully freed 
from lime). The carbon dioxide is absorbed by the soda-lime con¬ 
tained in the U-tubes h and //‘, the second limb of each tube con¬ 
taining a short filling of calcium chloride. The two soda-lime 
tubes may be replaced by the apparatus k, of which the bulbs arc 
charged with concentrated potassium hydroxide solution and the 
side tube filled with soda-lime and calcium chloride. The appara¬ 
tus for purifying the current of air or oxygen is connected with 
the anterior end of the tube and consists of a scries of washing 
cylinders charged with potassium hydroxide or sulphuric acid, and 
U-tubes filled with soda-lime or calcium chloride to remove 
moisture and carbon dioxide from the incoming gas. This ap¬ 
paratus is arranged in duplicate, one for the air and one for the 
oxygen supply. Any simple form of gas-heated furnace may be 
emfiloyed (fig. 2), or the tube may be heated electrically. 

The combustion tube and its copper oxide charge are dried by 
heating the tube to a dull red heat for about an hour while a cur¬ 


rent of dry air is passed, the posterior end of the tube being pro¬ 
tected by a calcium chloride tube. At the end of that lime the 
fore part of the lube containing ihe oxidized spiral and the 
(irsi six inches of co[)pc‘r oxide is cooled. While thi.s process 
is in o^x'ration, the weighings arc made. About o jgr. of the 
pure dry compound to be analysed is weighed into the phui- 
num or laorcelain boat if the comi>ouncl is a solid or a mui-volatile 
licjuid. Volatile licjuids are weighed in small thin glass bulbs 
drawn out to a capillary opening. The tubes for collet ting the 
water and carbon dioxieJe are also weighed, and attached to the 
po.sterior end of the combustion tube. The boat unci its conleiUs 
are then introduced into the cooled anterior end of the combielion 
tube. 

A slow current of air is passed through the tube, and the burn¬ 
ers under the oxidized .spiral in the rear of the boat are liglited, 
I'he heating is gradually extended towards the boat by mo\'ing 
forward the; heated screen over the tube, or increasing the tlame 
surface under the tube, the object being to distil the contents of 
the boat, or the volatile products of decomposition, on to the* cold 
copper oxide where the combu.stion is completed. This most criti¬ 
cal part of the ovicration must be curried out very slowly, and is 
finally completed in a current of oxygen which burns any residue 
of carbon left in the boat, and re-oxidizc:s the reihuc'd copper 
oxide. After displacing by air the oxygen in the ai)}).iralus, the 
absorption tubes are removed, closed, cleaned and allowed to lool 
in the balance room before being re-weighed. I>om the* weight of 
carbon dioxide and water yielded by the definite weight of the 
compound, the percentages of carlion and hydrogen in the com¬ 
pound arc readily calculated. 

The simple method described above applies to compounds con¬ 
taining carbon, hydrogen and oxygen only; if elements other than 
these are present the filling of the tube must be modilic'd a.s 
follows: {a) Nitroi^en present. The copper oxide spiral {d) is re¬ 
placed by a similar spiral of freshly reduced copjicr to rcaiucc any 
oxides of nitrogen that may be formed during the combustion. It 
is introduced into the. end of the tube that has been previously 
cooled, before attaching the ah.sor})tion apparatus, (fi) }Ialo\]ens, 
sulphur or arsenic present. The first six inches of copper oxide 
after the boat are replaced by a lead chromate cartridge, made' by 
filling a hollow cylinder of copper gauze with freshly ignited fu.sed 
lead chromate. The copper container Iwcomcs oxidized in the 
preliminary heating of the tube, non-volatile lead comi)ounds 
being formed with (he sulphur or arsenic in the comf>ound. and 
sparingly volatile compounds with the halogc'ns. A short .s|)iral of 
silver gauze should, therefore, be introduced at the postc-rior end 
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of the tube when the comix)und contains halogens. 

Estimation of Nitrogen. —The two methods in use for the csti- 
mat ion «)f nitrogen arc (a) the absolute method (Dumas), in 
w!u( h the nitrogen in a known weight of the compound is elimi¬ 
nated in the gaseous form and estimated by direct measurement; 
(/;) the Kjeldahl method, in w'hich the nitrogen in a known weight 
of the material is reduced to ammonia and estimated volumetri- 
cally by titration, (a) The absolute method consists in the com¬ 
plete oxidation of a known weight of the compound by heating it 
with copper oxide in a tube in a current of carbon dioxide, pass¬ 
ing the gaseous products of combustion over a heated copper 
spiral and collecting the nitrogen in a gas burette over strong po¬ 
tassium hydroxide .solution. The gas is afterwards transferred to 
a calibrated eudiometer tube and measured over water. The 
method of Idling the tulce is indicated in fig. 2. The three grades 
of coarseness in the copper oxide used are obtained by crushing 
the ordinary coicper o.xide made from wire, and passing it through 
tW'O copjier gauze sieves, 20 strands and seven strands to the 
centimetre* re.s{)ertively; the tirst retains the coarse and medium 
grades, and the seconej the coarse. The amount of the substance 
used in an analysis should be sufficient to give about 20 cu.cm, of 
nitrogen. 'I'he diarged tube i.s i)Ia(:ed in the furnace and connected 
with an a[>parafus for generating carlxjn dioxide and with a 
Sthiff's nitronietc'r filled with a concentrated solution of potas¬ 
sium hydroxide. While the air in the apparatus is being displaced 
by carbon dioxide, the part of the tube containing the coarse cop¬ 
per oxide and reduced spiral i.s heated to dull redness. When no 
insolulile gas collects in tlie charged nitrometer, the current of 
carbon dioxide is stopped, and the nitrometer is filled with the po- 
la.ssium hydroxide .solution which is allow'cd to overflow into the 
tliistle funnel seal altaihed to thi; end of the capillary transfer¬ 
ring tube. The burners under the copper oxide .spiral are then 
lighted, and when this part of the tube is at a dull red heat, the 
heating is extended towards (he mixture of the substance with 
copper oxide, and so regulated that not more than three bubbles 
of gas are ascending the nitrometer tube at the same time. Finally, 
when all the burners are lighted, the tube has attained a uniform 
dull retl heat, and there is no further evolution of gas, a slow cur¬ 
rent of carbon dioxide is again pas.sed through the tube to sweep 
out the remainder of the nitrogen. The nitrometer is then re¬ 
moved, the gas reduced to atmospheric pre.ssurc. by bringing the 
li(iuid in the <tpen arm of the nitrometer to the same level as that 
in the closed arm, and after about 15 minutes transferred to a 
eudiometer tulx* over boiled out water, whidi is then completely 
immersed in a tall glass cylinder of water containing also a ther¬ 
mometer. After about (<*n minutes the volume of the nitrogen (7- > 
the temfH*rature (t) and the barometer (p) are read. If />' is the 
tension of aqueous vapour under these conditions and w denotes 
the weight of substance taken, the percentage of nitrogen in the 
compound is given l>y the expression 

Y e ^ .' va X (7>~/>') X o-i .>507 

«’ (f /) X y(>o 

(h) The Kj«*ldahl method is a inodifuation of Will and Varren- 
traf)p’s method and is u.sed for the estimation of nitrogen in such 
-materials as foodstufts, therapeutic substances, fertilizers, etc., in 
which the amount of nitrogen is small and many determinations 
have to be carried out simultaneously and rapidly. The method 
consists in decomposing (he organic material by heating it with 
concentrated sulphuric acid; the carbon is oxidized and the nitro- 
gt'n converted to ammonia which is retained as the sulphate, and 
afterwards estimated in the usual manner by distillation (xec 
Ammonia). .\ weighed quantity of the material (0-5 to 5-ogr.) 
is placed in a long-necked, pear-shaped flask of 500 cu.cm, capac¬ 
ity, 20 cu cm. of concentrated sulphuric acid are added, the flask 
is < lamjx'd in an inclined position and the contents heated gradu¬ 
ally to avoid frothing. After the acid has been boiling for about 
15 minutes, logr. of potassium sulphate are added, and the heat¬ 
ing is continued until the contents of the flask arc clear and a 
faint straw colour. In cases of not easily oxidizable materials, 
small quantities of certain metallic salts such as copper or mer¬ 
curic sulphate or mercurous iodide may be added. Finally the 
cold acid liquid is transferred, with the washings of the flask, into 


the distilling flask of an ammonia distillation apparatus; after the 
contents of the flask have been made alkaline, the ammonia is dis¬ 
tilled into a measured volume of standard sulphuric acid and 
j estimated by titrating the excess of acid. 

The Kjeldahl method can also be applied to the analysis of 
pure organic compounds, provided that those compounds which 
contain nitrogen combined directly with oxygen or with nitrogen 
as in nitro-, nitroso-, azo- or diazo-compounds or hydrazines, 
undergo a preliminary reducing operation. 

Estimation of Halogens. —The estimation of halogens involves 
the complete decomposition of the compound, with the conver¬ 
sion of the halogen clement into the hydracid or one of its salts, 
which is subsequently precipitated and estimated as the silver 
salt, (a) Liebig’s is the oldest method and the one applicable to 
the largest number of organic compounds. It consists in decom¬ 
posing a weighed quantity of the compound by heating it to red¬ 
ness with a large excess of pure lime in a glass tube scaled at one 
end, plunging the hot tube into cold water, dissolving the lime and 
calcium halide in cold dilute nitric acid, filtering, and estimating 
the halogen acid in the filtrate in the usual manner. Piria and 
Schiff modified the method in the direction of shortening the time 
of the operation, by replacing the lime by a mixture of lime and 
sodium carbonate, and the glass tube by two nickel crucibles, the 
smaller one containing the mixture of the substance being inverted 
in the larger, and the annular space between the two filled with 
the lime and sodium carbonate mixture, (b) Stepanoff’s method, 
as modified by Bacon, is a[)plicable to compounds in which the 
halogen is readily eliminated as hydracid by hydrolysis or by re¬ 
duction. It consists in heating a weighed quantity of the com¬ 
pound with sodium and alcohol, and estimating the sodium halide 
in the resulting solution, (c) The method of Carius, as modified by 
Kusler, is the one most generally employed; it consists in the de¬ 
structive oxidation of a weighed quantity of the compound (about 
o-2gr.) by means of fuming nitric acid (2 cu.cm.) in the presence 
of silver nitrate in a sealed tube at a temperature of 250°-2 70° 
C. The halogen is converted into the silver salt and weighed as 
such. 

Estimation of Sulphur, —The estimation of sulphur in organic 
compounds involves the destructive oxidation of the .substance 
whereby the sulphur is converted to sulphuric acid and W'eighed 
as the barium salt. The two methods in general use arc:— (a) 
The method of Carius, in which the operation is carried out as in 
the preceding case, no silver nitrate is required, but as the oxida¬ 
tion is facilitated by the presence of a small quantity of bromine, 
a crystal of potassium bromide is placed in the tube containing 
the compound. The contents of the tube are diluted with water, 
the nitric acid removed by evaporation and the sulphuric acid 
precipitated and weighed as the barium salt, (fi) The method of 
Asboth, in which the oxidizing agent employed is a mixture of 
sodium i)croxidc (three parts) and sodium carbonate (two parts). 
.'\ weighed quantity of the substance (0 2 to o-5gr.) is mixed with 
about I5gr. of the oxidizing mixture in a nickel crucible which is 
then carefully heated until the contents become liquid. When 
cold, the melt is extracted with water, and the soluble sulphate 
estimated in the usual manner. 

Estimation of Phosphorus —Organic compounds containing 
phosphorus are oxidized by fuming nitric acid, by concentrated 
nitric acid and potassium permanganate, or by chromic and sul¬ 
phuric acids. The resulting phosphoric acid is precipitated as am¬ 
monium phosphomolybdate, and subsequently weighed as mag¬ 
nesium pyrophosphate. 

Estimation of Metals in the Salts of Organic Acids and Bases. 
Gold, silver and platinum in organic salts arc weighed as the me¬ 
tallic residue left after the organic material has been destroyed by 
igniting a weighed quantity of the dry salt in a platinum or silver 
crucible. Sodium, potassium, barium and calcium salts are de¬ 
composed by igniting a weighed quantity of the dry salt in the 
presence of pure sulphuric acid and weighing the sulphate of the 
metal. 

Modern Modifications, —The methods described for the ulti¬ 
mate analysis of organic compounds leave nothing to be desired 
on the score of simplicity and accuracy, but many of them are 
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very tedious in operation, and the modifications that have been 
introduced aim at reducing the time required for the analysis. The 
e irlier attempts were directed towards the employment of more 
vigorous oxidizing agents than copper oxide, and of these the use 
ol oxygen in the presence of a contact substance (Kopfer, 1S76) 
has been employed with singular success by Dennstedt. He uses a 
platinum contact material, heated to bright redness, and passes 
the vapour of the substance over it in a rapid stream of oxygen. 
The carbon dioxide and water are collected and weighed in the 
usual manner. If the compound contains nitrogen, chlorine, bro¬ 
mine or sulphur, a boat containing lead peroxide heated to 3:0“ C 
is placed in the rear part of the combustion tube; this serves to 
break up any oxides of nitrogen that may be formed, and at the 
same time to absorb quantitatively the chlorine, bromine or sul- 
l)hur. which can be estimated subsequently by the usual gravi¬ 
metric methods. If iodine be present this can he retained by 
moh'cular silver contained in a second boat placed in the rear 




qu.miny. ranging trom 5 to too cu.cm and if this snvbl 
sample is to be representative of a large bulk of ga. special prV- 
caution, mus, be taken to ensure that the sann.l,: i , r v 
taken. IVhenevcr the analy.sis of a sample of c..s i.mnoi W 
made at the place where it is collected, it must be stored in a 
sample tube with well-litting glass taps. If the sampU' is to be 
kept for some lime, it is preferably preserved in a gla>s Uibe wich 
sealed ends. 

The methods employed in the volumetric anahsi., of gases arc 
based on; (1 ) Successive absorption of the tonstiiueius by suit¬ 
able reagents each of which absorbs one only ; t1 bmoing the. 
gas with air or oxygen and measuring the change in volume and 
the amount of carbon dio.\ide produced. ( 1 stledive oxida¬ 
tion by passing the gas over suitable reagcnis; t y , tuaied iupper 
oxide. 

The following are typical aiTalyscs of fuel gas«'s 


of the first. 

Later modifications have aimed at reducing the time required 
for a combustion by a corresponding’reduction in the amount of 
material analysed and the magnitude of the apparatus employed, 
and the micro-analytical methods devi-sed by Pregl, Dulcsky, Funk 
and others are now fairly extensively employed in .schools of or¬ 
ganic research. Using 5-1 fmg. of the substance, a carbon and 
liydrogen estimation can be completed within an hour. 

H. ter Mculen and his school have recently described new 
methods fur the ultimate analyses of organic compounds which 
include the direct estimation of oxygen. The analyses are carried 
out by the combustion (oxidation), or the destructive hydrogen¬ 
ation method, usually with the help of catalysts. The operations 
can be conducted with great rapidity, as about 5omg. of the com- 
[)ound are employed in each e.sfimalion, and many of the final 
operations are volumetric instead of gravimetric. Thus nitrogen 
is reduced quantitatively to ammonia and estimated by titration; 
(he halogens are reduced by hydrogen containing ammonia to the 
ammonium halide and estimated volumetrically by the \olhard 
method. 

J{jnf TooKAi’Jiv'.- J. F. Thorpp .and M, A. Whilidey, A Stmlrnt^s 
MuHiinl of Organic Chemical Analvsi.', {n)2(>). Fuller In-ati.M-s arc 
II. Meyer, Analy.\c und Konst it nlionscrmiltlung Organischc Verbin 
dungen (3rd ed., KiiO) ; Ci. Lunge, Tcthnical Methods of Chrmical 
Analysis, 0 x'ols. (jnd ed., 1924); J. llouben, Oir Methoden drr 
Organischen Chcmic (.pal ed,, Leipzig, 19Z.S). (M. A. W.) 

GAS ANALYSIS 

'I'lie general principles involved in the variou.s proces.ses of 
gas analy.'ii.s arc l)e^t exemplified by a consideration of (he ((uanti- 
lative estimation of the constituents of fuel ga.^'CS. such analytical 
ti'sts being (lie chief task of gas examiners. Gasometric methods 
are, strii tly sfieaking, braru hes of volumetric analysis, one of (he 
main divisions of cjuantitative work. 

The composition of a gas is usually expressed in percentages 
by volume, as it is easier to measure ri gas than (o weigh it. As, 
however, (he volume of a gas dejK'ntls upon its temperaturi', 
pressure and moisture content, all volumes must be compared at 
the same temperature and pressure and further must be either 
dry or fully saturated w'ith moisture; if the conditions under which 
they arc compared are not the same,the volumes in each case must 
be referred to a standard condition. The .standard usually em¬ 
ployed is the International Standard, in which all volumes are 
referred to the dry volume which the gases would occupy at 
0° C and 760mm. of mercury pressure. If V is the volume of 
a gas saturated with moisture measured at t° C and Amm. of 
mercury, and a is the vapour pressure of water at C (obtained 
from tables), then the volume F„ at the standard conditions is 
given by the equation Fo—F(//—a).’ 73 / 76 o( 273 -{- 0 - In Great 
Britain the gas industry is bound by statute to use a different 
standard, namely the volume saturated with moi.sturc at 60° F 
and 3oin. of mercury pressure. Thus if V is the volume at F'' 
and //in., the vapour pressure of water at F being a, then the 
volume under standard conditions is Fo= F(A—a) 17-64/(460 f-/)- 
Tables to facilitate these calculations are given in text-books of 
gas analysis. 

The volumetric analysis of a gas is usually carried out on a 
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Of these constituents carbon dioxide (CO. ), unsaturaled hydro¬ 
carbons (which inc lude ethylene, propylene and benzene), oxygen 
(0,) and carbon monoxide (CO) are estimated by alisorption 
methods; and hydrogen (HO, methane (CIL) and sometimes 
carbon monoxide by combustion methods. The nitrogen is usually 
obtained by difference. 

'I'lie absorbents used arc (1) 2 S^o aqueous solution of caustic 
potash for carbon dioxide; (2) bromine water or fuming sulphuric, 
.acid for unsaturatec! hydrocarbons. In cither case the.se reagents 
must be lollowecl by an absorption with potash to remove vapours 
evolved iiy bromine and sulphuric acid; (3) stick phosjihorus or 
a solution of potassium pyrogallate (lOg. of pyrogallic acid dis- 
.soKed in 100 tu.cm. of .saturalial cau.slic potash) for oxygen; 
(4) acidic or ammoniacal cuprous chloride solution for carbon 
monoxide—the latter is preferable and is made by mixing ivul. 
of ammonia (sp.gr. oa)os) with 3vol. of a solution conlaining 
cuprous chloride 2oog., ammonium chloride 25og., water 75og. 
'I'wo absorptions must be made with the cuprous chloride solu¬ 
tion, the last one being with a fresh solution. Alkaline jiyrogallate 
and cuprous chloride solutions, which become oxidized and lost? 
their absorbing capacity when exposed to the air, must be stored 
in the double type of pipette if the Hempel apparatus is being 
usi'd, the two exterior bulbs being filled with waler to prevent 
access of air. 

Uertain reagents will remove more than one constituent from 
(he gas .so that the order in which the absorjition.s are made is 
very important. If the unsaturated hydrocajbons arc to be rc- 
rnoved by bromine water, the sequence is as follows; carbon 
dioxide by potash, unsaturated compounds by bromine, oxygen 
by phosphorus or pyrogallate, carbon monoxide by cuprous chlo¬ 
ride. On the other hand, if fuming sulphuric acid is used in place 
of bromine the order must be; caustic potash, pyrogallate (not 
phosphorus), fuming sulphuric acid, cuprous chloride. Phosphorus 
will not remove oxygen from the gas if unsaturated compound.s 
arc still present; it is also very slow in action if the temperature 
of the gas falls below 18° C. 

The contraction observed and the carbon dioxide produced when 
hydrogen and methane are burned together with a known excess 
of oxygen or air, give a means by which these two gase.s may 
be determined, whereas the residual nitrogen is estimated by 
difference. 

When burned with an excess of air or oxygen, ivol. of hydrogen 
combines with ivol. of oxygen to form water, which is condensed, 
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so that there is a contraction of i^vol : Ha 4 -iO,=H/). With 
methane the reaction is CH44- 20„-^C0v f 2H*0, i.e., i vol. of 
methane combines with 2 vol. of oxygen, forming i vol. of water 
vapour (which is condensed) and i vol. of carbon dioxide; the 
contraction is therefore 2 vol. and the carbon dioxide produced is 
equal in volume to the methane present. When a mixture of the 
two gases is burned, the methane is A and the hydrogen 
i(C--2/l), where C is the contraction on burning or exploding 
and A is the volume of carbon dioxide f 
formed. 

Of the many forms of ga.s apparafu.s 
reromrrurnded for these analy.scs three 
will now be flescribed in detail—the Hern- 
pel apjjaratu.s as a type in which the 
volume of the gas is mea.sured at con¬ 
stant pressure, the bone and Wheeler ap¬ 
paratus as an examjile of those in which 
the jrre.ssure of the ga.s is measured at 
(oustant. volume and the Haldane ap- 
[raratus, ('inployed when some of the im¬ 
portant (.onsliluents are present in very 
small .amounts. 

The Hempel Apparatus (fig. i ) con¬ 
sists of a cylindrical glass measuring 
burette which hoUls 100 cu.cm, and is 
graduated in j^cu.cm. 'Fhis tul>«.‘ is sur- 
rtninderl by a water-jacket so that :i uni¬ 
form temperature is maintained during 
analysis; the [rressure is kept constant by 
always t.iking the measurements under al- 
mosjiheric [ircssure which is assumed not 
to vary while the analysis is being made 
The rne.'isuring vessel is connected by ruf)- 
ber tubing to a levelling tulic or bottle 
blighti}' a< iditied w.iter is poun^d into the 
levelling tube and the burette is cotnpletely 
lillt'fl by oi>ening the l;ip at the lop and 
raising the levelling tube, the tap being 

then clo.sed. 'The gas to be analysed is p,Q , ...hempel b u r- 
drawn into the burette by connecting the ette and levelling 
top to the sanqiling tube, opening the toji tube 
tap and lowering the levelling tube. When sutheient gas has been 
drawn into (he burette, the lap is closed and the volume read, 
tare being taken that the levels of the water in the burette and 
levelling tube are the same. This ensures that the volume of 
gas h.'is been miMsured under atmo.spheric jiressure. The pipette 
(fig j ) containing the afiproprinte absorb¬ 
ing liquid is (hen lonnected to the top of 
the biiri'tte l>y a glass capillary tube bent 
twice at right angles. The liquid in the 
piju’tte must have been previously brought 
to the (o[) of the eapill.'iry portion of the 
[tipetle and the l>ent tube must be full of 
water .so (hat air doe.s not enter the burette 
in the sub.sequent operations. The gas is 
driven into the pijH'tte by ojiening the tap 
and raising the levelling tube, and is gently 
shaken whilst in contact with the liquid; 
when the absorption is complete, the gas 

is drawn back into the burette and meas- fiq, 2 - hempel pip- 
ured with the water at the same level in rrTE for absorption op 
the burette and levelling tube. The loss in gas in appropriate 
volume is the amount of the particular 

constituent ab.sorhed by the reagent. 1'he operations are then 
rei>e;iled in a similar manner with the other absorbents. The 
absorjitions are usually complete after two or three minutes. 

Hydrogen and methane are estimated in the residual gas by 
diluting 1 5 or :o cu cm to too cu cm with excess of air or oxygen 
and‘exploding the mixture' under reduced pressure over mercury 
in tht' explo.->ion pipette. This pipette (fig. 3) is provided with a 
pair of [diitimim .sfiarking points which are connected to a small 
induction coil, and the reduction of pressure is effected by lower¬ 




ing the mercury reservoir which is connected by thick-walled 
rubber tubing to the pipette. The gas is then returned to the 
burette and the contraction measured. The carbon dioxide formed 
is absorbed in the potash pipette and this second contraction 
measured. The hydrogen and methane present in the small amount 
of residual gas taken for the explosion can be calculated from the 
formulae given above, and hence the percentages in the original 
gas arc calculated. 

The combination of hydrogen, methane and oxygen can be ef¬ 
fected without expio.sion by pas.sing them at a suitable dilution 



into a [lipette tilled with mercury provided with a short length 
of platinum wire which can be heated by passing an electric 
current from dry cells or an accumulator. 

Hydrogen can be determined in the presence of methane by 
pas.sing a mixture of the gas and air through a capillary tube 
containing palladium wire or iialladium-asbcstos. The gas is 
passed several limes backwards and forwards from the burette 
through the gently heated tube into a pipette containing water. 

The nitrogen remaining is often determined by difference, but 
it is advis.'ibic to check it fiy a more direct method. For this pur¬ 
pose a fresh .sample of the gas is circulated through a silica tube 
filled with copfKrr oxide heated to bright redness,and is passed into 
a pipette filled with caustic potash solution. The whole of the 



Fig. 4 .— the orsat apparatus for analysis of flue gases 

This •ppar&tut, beinQ movable, can be transported to a boiler house or 
timller place end the analysis of waste o» nrade there without the delay 
of taking samples to a laboratory 

gases present with the exception of the nitrogen are burned to 
carbon dioxide and water, both of which are absorbed in the 
potash. The operations are continued until the volume of the 
residual gas is constant, and a correction is applied for the air 
originally contained in the silica tube. 

The Hempel apparatus is not portable,but a modification known 
as the Orsat ap{)aratus (fig. 4) is portable. TTiis resembles the 
Hempel in principle and use except that the pipettes are perma¬ 
nently attached to the burette by a glass capillary tube and taps. 
When the apparatus is intended for the analysis of flue gases only, 





CHEMISTRY 


three pipettes are provided filled with caustic potash, alkaline pyro- 
callate and cuprous chloride, respectively. A bromine pipette and 
a palladium-asbestos tube are sometimes added. The carbon 
monoxide found will always be too low as only one pipette is 
employed for the cuprous chloride. 

It has been assumed up to the present that the gases analysed 
are completely insoluble in water; and with the exception of car¬ 
bon dioxide, which is appreciably soluble; the assumption is cor¬ 
rect enough for ordinary purposes. To avoid loss of carbon 
dioxide, the water is often saturated with the gas to be analysed; 
or for more accurate work the water is replaced by mercury. 
The Sodeau apparatus is based on the same principle as the 
Hempel arrangement but employs mercury. 

In the methods so far described the volume of the gas has been 
measured at a constant pressure and temperature. The alternative 
principle of measuring the gas at a constant volume and tempera¬ 
ture can be equally well employed. This method has the advantage 
that 5 or lo cu.cm, of gas can be expanded to give a pressure of 
loomm. and that all the measurements are independent of the 
barometric pressure. 

The Bone and Wheeler Apparatus. —This is the principle of 
the well-known Bone and Wheeler instrument which, as shown in 
fig. 5, consists of a glass (J-tube AB connected at the bottom by 
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Fig. S.—BONE and wheeler apparatus for measuring gas at a 

CONSTANT VOLUME AND TEMPERATURE 

thick-walled rubber tubing to the mercury reservoir D, the latter 
being raised and lowered by the winch. The U-tube is surrounded 
by a waterjacket through which water at a constant temperature 
is circulated. The limb B is graduated in mm,, the limb A i.s 
marked by a series of constant-volume marks, each coinciding 
with a lOomm. mark on the pressure limb B (*.c., with o, 100, 
200mm., etc.). B is closed at the top with a glass cock, attached 
with rubber tubing and wired on. A is connected by capillary tub¬ 
ing through various glass taps to the explosion tube E and the 
laborator>’ vessel F. which is open at the bottom and sealed with 


the contl P T to a wain-pump so that 

sfonTnho F “Pu'f he removed (rom the apparatus. The e.xplo- 
sion tube E is fitted with platinum sparking innuis at the Un> end 
and lb provided with a separate mercury reservoir. The whole 
apparatus is lirst filled with mercury and all the taps closed; both 
tubes A and B arc moistened wnth dilute sulphuric acid tv> ensure 



determined very accurately. If the proportion of oxygen in the air Is also 
required, a third pipette, filled with alkaline pyrogallato. is used 

both being saturated with moisture and to avoid fouling with alka¬ 
line solutions. Reservoir D is lowered and the lower tap opened so 
that a vacuum is produced in A and B. The lower tap is closed 
and the apparatus tested for tightness by seeing that the levels 
of the mercury in A and H remain the .same, even when all (he 
taps are opened back to the one closing the exit to the laboratory 
vessel F. Gas is then admitted either through M or under the 
mercury in F; by raising or lowering I) the level of the mercury 
is adju.sted to one of the constant volume marks. The level of 
the mercury in B is then read and the difference between the 
levels of A and B will give the pressure of the gas in min. of 
mercury. A few cu.cm, of the alxsorbent is placed in F, using 
a pipette with a curved tipi for the piurpose. The gas is then 
driven into F, gently agitated in contact with the absorbent until 
the removal of the constituent i.s complete, drawn back into A 
and the level of the mercury adjusted to the same constant level 
mark as at the start. The difference in the mercury levels now 
ob.scrved subtracted from the previou.s difference represents the 
amount of the gas absorbed, and the ratio of the two differcrues 
i.s the proportion of the constituent. The liquid in F is then drawn 
off to the waste bottle. All the operations arc i>crforme(J by rais¬ 
ing or lowering D with the necessary manipulations of the taps. 
When necessary the ab.sorhcnts are completely washed from F' 
by 5% sulphuric acid. The hydrogen and methane are determined 
by explosion under reduced pressure with an excess of oxygen. 
The mixture in the tube A is passed into the explosion tube and 
fired by a spark. The subsequent operations are much the .same 
a* described in the Hempel method. 

The Haldane Apparatus. —The jKirtable form (hg, 6 i is com¬ 
monly employed for the analy.sis of mine air. Thi.s air in addition 
to oxygen and nitrogen may contain more carbon dioxide than i.s 
present in clean air, and may be contaminated with small amounts 
of carbon monoxide, hydrogen and methane. The determination 
of these constituents is of the utmost importance in connection 
with the safety of mines. Mercury is used as the confining liquid 
in a burette so constructed that small differences of volume can 
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Ik' iic< uratciy measured. This is attainefJ hy making the lower ! 
portion of the burette of much smaller diameter than the upper. | 
The temp«'r.jture and pre.s.sure of the gas are made to balance that ' 
of a coM.sfant nia.ss of gas contained in a compensating tube. This ; 
tube is similar in shape and c apacity to the burette and is ])laced : 
at its side in the same water-jacket. J’ipeftes are provided for 
removing carbon riicjxide and oxygen by potash and pyrogallate ; 
resjK'Ctively. The mine air is first passed into the i)olash pipette 
to remove the carbon dioxide, the ccmibustiblc constituents arc j 
burned by passing the residue into the slow combustion pijx'tte ' 
and burning them by the- agency of a while hot platinum wire. | 
'Hu; contrac ti<»n, carbon ciioxide tormed, and oxyge-n remaining j 
are determined 'bhe oxygen present in the original gas is de- i 
termined sejjarately. Erorn these figures lhc“ amounts of carbon | 
monoxide, hydrogc-n and methane can be calculated. i 

Him locac.MMiv l)cnnis, (,'a\ Anuly\ii (loi.O; TreatlwcIbHall, j 
Aniilxtunt Chemistry (ii^icp ; J S. Haldane, Methods oj Air Analysis 
(i')jo), H. White, 'iechnind Cja\ and Fuel Analysis 1 1(>20) ; j 
E .Sutton, Idlumelrir Analysis (jc; 24); (i. Lunge, Technical (ias \ 
A nal\sis (1025). (E. W. Y.) j 

CHEMISTRY, APPLIED. Appl ied chemistry refers to the | 
use niacle in other scieiui-.s and arts of data which have been ! 
established through chemical research. An ab.solutely sharp'' 
distinction betwecai pure and ap[)lied chemistry, so-called, is! 
well nigh impossible'. 'I'he diffnultic's c'ncounlerc'd in each class 1 
ol work are (omparable, .md the ability demandc'd for success 
is ecjual in the two casc-s. 'I'he methocls differ, but the principal 
dilicTC'ric e is in the scale of operations and in the* immediate 
objc'ctivc;, N'ol only do larger masses as encount(>red in industry 
involve c hanges in the prc-sc ribed temperature, time and concen¬ 
trations. but the e(|ui[)ment can seldom be made* of the* s:ime 
materials. T'or pure research we may draw upon platinum, c|uartz, 
alloys I'is may be reciuirc'd and laboratory glassware. In industry 
there must be substituted wood, iron, steel. concrc*te, cc*ramic 
[ircjclncts, alloy.s and other vvell-knc/wn and important materials 
of great size and strength. Often the* greatc'st difficulty is en- 
countcTed in si'lecting suitable* apjiaratus for the plant, bearing 
in mind length of life and commercial <*(onomy. A striking 
example is the* rc*((‘ntly perfc*cted method for the manufacture 
of nitric acid by the* oxidation of ammonia, thc*rc*l)y displacing 
('hilean nitrate as a raw material for this imixirlani acid. The 
perfec tion of chrome steel and chrome iron has made possible | 
the* economic operation of (his process. Application of (he re¬ 
search in this case awaited (he production of these alloys. 

(’. E Kettering has said (hat pure science involves gc'tting 
facts when they are not neecic*ci, while applit*d science is obtaining i 
these facts wh(*n they are w;mted. sometimes most urgc*ntly. R. [ 
A. Millikan l)elic*ves (hat all rc*searcli, to be justified, must ulti,- j 
rnatc'ly be* useful. The altitude* of a generation or two ago, W'h(*n | 
researchers expressed the hojic* that their work might never he- | 
come* us(*ful and that science might always remain pure, has 
materially changed, due in some degree to the recognition on the 
part of indusiri.alisis of the vital importance of jiure or funda¬ 
mental research. 

It is in applied chemistry that the public has the greatest interest, 
for it measurc*s the value of scienfitic work by commercial 
jiroducts which it may enjoy and by other results which appeal 
to (he aesthetic sense and make* for c feature comforts. The con¬ 
tributions of chemistry arc* seldom recognized by the ultimate 
consumer, for (heir identity has become lost 'Eh** achievements 
of most sciences are more* readily comjirehended by the non¬ 
technical public and it is only within a clecacle that efforts have 
been made to remedy the situation. To-day a larger proportion of 
the public recognizes the relations of chemistry to all activities of 
modern life, and without claiming for (hat science too large a 
share of credit, it may be conservatively said that with physics 
and mathematics chemistry occupies a fundamental place in the 
scheme of things. 

In Industry uniform results arc obtained only with raw mate¬ 
rials of constant quality within established limits. The simplest 
application of chemistrx^ has to do w*ith the analysis of these raw i 
materials to ascertain whether they can be used to advantage, and j 


particularly to guard against certain impurities or interfering sub¬ 
stances which if pre.sent might result in the production of un¬ 
profitable seconds or in unsalable merchandise. Analytical chem¬ 
istry is the basis of plant control and at many stages in manu¬ 
facture must he relied uf)on for the guidance of operations. This 
i.s true in (he manufacture of sugar and in the production of steel, 
where (he molten metal i.s often held awaiting the report of the 
chemist before pouring. Obviously the analyst must work at top 
speed. In other cases samples of ores arc rushed to the labora¬ 
tory, that analysis may be made while the cars arc in transit, 
so that proper prciportions may be chosen ufion arrival. Another 
familiar application of analytical chemistry in industry is the 
check upon finished work which forms the basis of guarantees, 
particularly where goods are bought on specification or which, 
though finished, are semi-manufactured products for some other 
[lurpose. 

Not forgetting that analytical chemistry, which tells how much 
of various materials are present, underlies all chemical work, 
attention may be directed to more difificult industrial applications. 
Success in the utilization of by-products and the elimination of 
waste in industry are two classical examples of applied chem¬ 
istry. 'Ehc employment of by-i)roduc(s has led many a manu¬ 
facturer into an entirely nc*w line. 'I'hus, a New England lumber¬ 
ing firm took up the manufacture of pulp. 'I'ht* installation of a 
j)lant to manufacture thc*ir own bleach gave h>'drog(*n as a liy- 
j)rcKiuc(. and this latter was u.secl fur the hydrogenation of 
oil to produce hard fat for cooking purjiosc's. I’lirther lialancing 
of ])lanl operations has led this firm into a dozen chemical fields, 
in ail of which it has become a factor of rc-cognized imjiortance 

Organic Synthesis.—(.)f particular significance is organic: syn¬ 
thesis in industry, for this is a field from which have come the 
most familiar chemical products of the day. These include dye¬ 
stuffs, the rncxlicinals, llavours, perfumes, photograj^hic chem¬ 
icals, disinfc'ctanls, cosmetics, etc., from coal-tar ])roducts. and 
an amazing list of .synthetic organic materials of non-coal-tar 
origin. When it is remembered that in all (his work the* chemist 
is dc*aling with molecules and atoms that no otic* has ever seen 
and (h.'it from them millions of pounds of identical compounds 
are made annually, some ajiprc-c iaiion will be* had of tin* ai com- 
lili.shment. As knowledge has increased cc3nrerning the structure 
of molecules, ways have been devised for attaching atoms in 
various places, substituting whole groups of atoms for those 
already pre.sent and otherwise changing the molecule to gi\e 
a product of desired characteristics. Many things desirt'd remain 
to be accomplishc*d and indeed the scientist almost despairs when 
he realizc's the profundity of his ignorance*. But (his is due* to the* 
ap|)reciatic»n of what is possible*, and (hc*rc' is ev(‘ry reason to 
believe that greater progress will be made in future. 

The reduction of costs, elimination of waste, utilization of 
by-products, imiirovement of processes and development of en¬ 
tirely new products, indicate something of ap])lic*d chc'mistry in 
industry. Difficult as these applications freciiienlly are, it is 
when we consider chemistry as an ally of medicine and surgery 
that our admiration is most excited. The extremely delicate bal¬ 
ance which characterizes the human body, the multij^licity of 
chemical reactions con.stamly in progress in the cells of the body, 
and the lack of positive knowledge concerning these body jiro- 
cesses enormously comiilicatc* the situation which confronts chem¬ 
istry applied to medicine. Beginning in many cases with natural 
remedies long used for carious cases of illness, (he chemist’s first 
contribution has been the iiurilicaticjn and standardization of 
these naturally occurring active ptinciples. This in itself has 
been a noteworthy accomplishment and in several cases has been 
followed by the synthc.sis of the active principle, yielding a com¬ 
pound of far greater usefulness. Some specifics like chaulmoogra 
oil could be used only with the greatest difficulty but a soluble 
salt made in the laboratory from the acids contained in the oil 
provided a remedy of the greatest promise in combating leprosy. 
The physician now has at his disposal a long list of synthetic 
compounds nowhere found in nature, which not only permit a 
varied attack upon some diseases but offer for the first time in 
history specifics for certain ailments. 
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Medicine to-day, while not discarding the alliance with biology, 
generally recognizes that the greatest hope of the future lies in a 
chemical approach to a study of the human body and its diseases. 
Applied .chemistry has shown, for example, the im;x)rtance of 
knowing not only the type of food used but the products of this 
food in the alimentary tract. Perfected methods of determining 
sugar in the blood were the forerunner of insulin, itself separated 
from the pancreas, purified, and standardized for the relief of 
thousands of diabetics by methods based on chemistry. Indeed 
some regard the chemistry of the ductless glands and a chemical 
knowledge of the hormones as the next important step in the 
development of medical science. Surgery has also had its contri¬ 
butions. Anaesthetics, both old and new, are chemical compounds, 
the preparation of which involves the utmost care to insure pu¬ 
rity. The methods upon which asepsis is based rest solidly upon a 
foundation of applied chemistry and the great decrease in the 
number of deaths following operations is in no small degree due to 
the availability of chemical compounds used as antiseptics and 
germicides. 

Chemistry also has a share in the perfection of special steels 
and alloys (q.v.) for surgical instruments and the various equip¬ 
ment of the operating room. The ceramic chemist provides the 
enamelled metalware, the glass and the tiles. The chlorine ef¬ 
fective in the Carrel-Dakin solution is the same as that used 
by the textile chemist for the bleaching of the tcxtile.s—^and so 
one might run through the whole list of equijmient and appur¬ 
tenances. 

Chemistry in Agriculture.—Applied chemistry has not over¬ 
looked agriculture. Intensive crop production dei>ends upon fer¬ 
tilizers. which may still be considered in a formative period of 
development, notwithstanding their long use in enormous quan¬ 
tities. While potassium, phosphorus and nitrogen are still rec¬ 
ognized as the principal plant foods, knowledge is being acquired 
as to the importance of traces of many other chemical elements 
in plant and animal metabolism. But for the insecticides and 
fungicides, all of them chemical compounds, we should face the 
pr{)blem of greatly dimini.shed food supplies, if indeed wc were 
able to avoid the threat of famine from time to time. Not only 
may yields be increased and the harvest preserved through applied 
chemistry, but recent work has shown that the dormant period of 
some tubers can be shortened by chemical means. Potatoes, which 
ordinarily require several weeks’ rest between harvest and seed 
time, may be used within a few days after simple treatment with 
chemical reagents. Varieties of oranges and lemons which are 
ready for use before they have acquired a desirable colour are 
treated with ethylene, which quickens the respiration of the fruit 
and causes it to acejuire the d<\sired hue. 

Modern methods of food pre.servation (q.v,) rest on bacteri¬ 
ology', phy.sics and chemistry ; and the transpKwtation of food-stuffs 
would be impossible but for scientific contributions. In modern 
building construction further examples of applied chemistry can 
be found. Cement is produced and used under chemical control, 
as is the steel of our modern buildings. The multiplicity of col¬ 
ours, shai)es and textures in building units gives mute testimony 
to apiplied chemistry and her sister sciences. The strength of 
materials, whether used in a skyscraper, in an automobile or a pair 
of shears, is due to the chemical composition and the physical 
state of these compxinent elements. A great field of applied sci¬ 
ence has been in heat treatment, particularly of metals, to impart 
given characteristics due to a rearrangement of the crystalline 
structure. 

Supplementing Raw Materials. —Thus far such success has 
met the efforts of those seeking to supplement natural raw ma¬ 
terials that some are inclined to waste such products, confident 
that when necessary the chemist will provide what is needed. 
There is nothing to justify such a policy, though a great deal 
may be said of the success in finding equivalents for the products 
of nature. The extent to which ammonia synthesised from atmos¬ 
pheric nitrogen has displaced Chilean saltpetre in the world’s 
markets is an example. Methanol (-wood alcohol) synthesised 
from carbon monoxide and hydrogen derived from coal gas, or 
from carbon dioxide and hydrogen, a product in the fermentation 


of corn and now made in a volume somewhat embarrassing (0 the 
distillers of hard wood, the natural source of the* material, is an¬ 
other. Synthetic camphor has displaced the natural product for 
many purposes. Hurd fats produced hy tin- in <Jrogen:ilion of 
f)eanut oil, cottonseed oil. and the like have become a disturbing 
factor as a competitor of lard. The paint and varnish indvistry 
has to adjust itself to the advent of nitro-cellulose lacquers pro¬ 
duced by chemistry in answer to a demand for a quick-drying 
durable finish, particularly for metal as in automobiles, and 
utilizing cellulose from linters or w'ood pulp as a basic material. 
Rayon is a familiar instance and is one of the forerunners of an 
age of cellulose, utilized for a diversity of products, perhaps even 
greater than those now made from coal tar. I’henol or carbolic 
acid, formerly derived from coal distillation, is now' produced on 
a large scale by .synthetic means, while resins valued for their 
own characteristics and suitable as equivalents of naturally 
occurring gums, arc seen on every hand. 

A striking example of applied chemistry and chemical engi¬ 
neering is to be found in the great petroleum ((/.f.) industry, for 
there would already be an embarrassing shortage of motor fuels 
and lubricants but for applied chemistry. To-day vast quantities 
of fuel are removed by activated carbons and absorptive proc- 
e.'s.ses from natural gas and “casinghead” gas, while the jiro- 
portion of gasolene prei.)ared by “cracking” continually mounts 
in comparison with that prepared by the older stripping methods 
of .simple distillation. A forecast of what applied chemistry may 
do for the automobile and other places where the internal com¬ 
bustion motor serves is seen in w’ork abroad, where motor fuels 
are now prejiared commercially hy the hydrogenation or liciuc- 
faction of coal and by the synthesis of a motor fuel, for which 
carbon monoxide and hydrogen derived from coal are the raw 
materials. 

Ai)plied chemistry has not neglected the household, for every 
room shows its presence. Under the IbS. ymre food laws, chem¬ 
istry guards the food-supply and with bacteriology guards the 
water-supply and safely disposes of the hou.5ehold wastes. In 
the hou.se the wall and door coverings bc.speak applied chemi.stry, 
as do the colour and finish of the furniture, the dyes of tapestries 
and rugs, the waxes of the floors, the cleansing powders and soaps, 
and the brilliance of the illumination, which is due to the pres¬ 
ence of inert gases in the incandescent bulb (xrr Lighting) 
and the ductile tungsten of the glowing filament. The glass¬ 
ware is made by machines under chemical control, whereas for¬ 
merly it had to he hand blown. 7 'he ceramic chemi.st points with 
pride to the perfection of china. The metallurgical chemist offers 
evidences of his contribution not only in the metalware through¬ 
out the house, but in the kitchen, where his stainle.ss steel owes to 
chromium this prized characteristic, and where stainle.ss non- 
tarnishing iron or monel metal may compete with aluminium 
and steel in kitchen utensils. Chemistry has had a part in pro¬ 
ducing the .several motors which now perform the drudgery of 
the household. It is a chemical compound which circulates in 
the mechanical refrigerator, expanding to cool the food and being 
compressed by the motor for expansion again. -The record of the 
phonograph is a molded chemical compound with certain fillers, 
and chemistry is pre.sent throughout the radio set. 

Chemistry in Warfare. —Above has been given a mere indica¬ 
tion of chemistry applied in various directions. It is preferably a 
science of con.struction. When it tears down, it doe.s .so only for 
the sake of building again, using these units of construction in 
different ways to meet every-day requirements. When called 
upon, it may be destructive, for our highc.st explosives are made 
from the same raw materials which give us our medicinals of 
great healing power. Fortunately these explosives enter more 
into peace-time pursuits than into war-time activities. Being so 
intimately related to all industry, chemistry must go to war 
when called upon and has always done so. There is much evidence 
to support the belief that chemical warfare will be cxfen.sivcly 
used should war come again, and that it is as fea.sible to do 
without war itself as it is to eliminate themical warfare. No 
war is humane, but of the variou.s forms so far practised, statis¬ 
tics show chemical warfare to do less t>ermanent damage than 
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other types. H’orltl War I saw u-sed chlorine, |>hosgenc, mus¬ 
tard Ras, and other types ot toxic arut vesicant compounds. The 
chemistry of the.se and similar materials has been studied in all 
countries .since t.hf war, with sjiecial reference to defense meas¬ 
ures, and it would appear that chemical warfare, while effective, 
nevcrthele.s.s gives the intelligent man a real opportunity for self- 
preservation. A more extensive use of smoke screens for pro¬ 
tective and defen.sive measure.^ will doubtless be seen. These 
smoke screens may be nontoxic and highly efficient. 

Well-meaning efforts to outlaw chemical warfare fail to lake 
into (onsideration the inseparable relation between the chemicals 
demanded for all tyj:>es of lawful peace-time indu.stry and those 
needed in chemical warfare. The most effective chemical war- 
lan; agents are composed of .such simple materials as .suli)hur, 
chlorine, alcohol and the like. It should also be borne in mind 
that the by-producl.s of chemical research which are come upon 
sometimes unexiK-cledly may also prove to be useful materials 
in warfare (.wr ('iti'.Mic AL Warfare). 

The natural scioiice.s from astronomy to zoology contribute, 
often in unexpected ways, to industrial development. It is im- 
profier arul unheconiing for any .single scieme to claim an undue 
share for what has been accornpli.shed, but it .seems fair to point 
out that, whatever may be contributed by the other .sciences, 
chemistry in il.s application to all forms of human activity may 
pr()f)erly he credited certainly with no less than any of her sister 
sciences. (Ser various related subjects under other headings.) 

BrnMooRAi'iiV. -ll. E. Howe, ed. Chrmistry in Industry, voi. i. 
and ii.. ('hernical l'oiiti<lat.inn, Inc. (New York); J. Stieglitz, ed. 
Chrmislry in Mrduinr (New York); 11 . E. Howe, Chrmiitry in the 
World's llorA (New \'orli) ; E. 1 . Harrow, The Story of Chemistry 
(Indianarx'lis) ; E. E. Slossori. Creative Chemistry; R. K. Duncan, 
Chemistry of Commerce ; H E. Howe and F. M. Turner, Jr., 
Chemistry and the Home (New Y(irk). (H. E. H.) 

CHEMNITZ or KEMNITZ, MARTIN (1522-15.%), Ger¬ 
man Luther;in theologian, was horn at Treuenibrietzen, Branden¬ 
burg, on Nov, 9, 1522, and dicil in Brunswick on April 8, 15.S6. 
Educated at Mag<]ehurg ( j and at the univer.sitie.s of Frank- 

furt-on-Oder (154.Y) and Wittenberg (1545), Chemnitz became 
interested in mathematics and astrology, and in 1547 Melanchthon 
gave him an introduction to Georg iSabiruis at Konigsherg, where 
he was made rector of the Kneiphof school in 1548, In 1550 Duke 
Albert of Prussia made liim his librarian and he turned his atten¬ 
tion to biblical studie.s. In a controversy with Osiaruler, on justift- 
calion l>y faith, Ghemnitz defended the Lutheran doctrine of impu- 
taticjn. In i55j( he returned to Wittenberg and gave lectures on 
Melanchlhon’s Tori CotnmuHrs, which formed the basis of his 
own Loci 'ThcoloKtci (published posthumously in 1591), an expo- 
filion of Lutheran theology as modilied by Melanchthon. Chemnitz 
also wrote Reprtido sauuc doctrinae de Vera Fraesnitia (1560; 
in German, i5()i > in supixirt of the Lutheran view of the Euchar¬ 
ist, against the Cr>'ptc)-C.’al\’inisls; T/icolo^iuv Jrsuitarnrn prae- 
cipmi capita (150.:); and Examcn concilii Tridentini (4 parts, 
i5(>5--7jt). In J 554 he moved to Brunswick, as coadjutor to the 
superintendent, Joachim Mdrlin, and in conjunction with him 
drew' up his Corpus doctrinae Fnitcnicum (ist^l)- In conjunction 
with .\ndrcfv and Selnecker he induced the Lutherans of Saxony 
and Jswabia to unite in adoi)ting the fcrmula Concordiac. 

Uuu.iocjUAiMiY.—Lives of Chemnitz are numerous, e by J. Gas- 
nierus (1588). T Pre.ssel (18(12), C. C. H. i.entz (1S66) and H. Hach- 
flelrl (18(17). See also Her/og’s Realenryklopadie, and Goschlcr’s Diet. 
enryclopediqur dr la thhd. rath. (iS«;8). 

CHEMNITZ, a town of Germany, in the Land of Saxony, 
the capital of a governmental district. 50 mi. W.S VV'. of Dresden 
and 5t mi. S.S.K. of Leipzig. I’op. (i().n)> d,f4.5b3. 

Ghemnilz {Kaminizi) wa.s originally a .settlement of the Sorbian 
Wends and bec.ame a m.arket town in 1143. Its municipal consti¬ 
tution dale's from the 14th century, and it .soon U'came the most 
important industri.il centre in the mark of Meissen. A monopoly 
of bleaching was granted to the town, and thus a cimsiderable 
trade irrwoollen and linen yarns was attracted: paper was made 
here, and in the i(>th century the manufacture of cloth wras very' 
flourishing. In i5.j(» the Benedictine monastery, founded alioiit 
1136 about 2 mi. north of the town, wa.s dissolved. During the 
Thirty Years’ War. Chemnitz was plundered by all panics and its 


trade was completely ruined, but at the beginning of the i8th 
century it had begun to recover. Further progress was made dur¬ 
ing the 19th century, especially after 1834 when Saxony joined 
the German Zollverein. 

The town lies 950 ft. above sea, in a fertile plain at the foot 
of the Erzgebirge, watered by the river Chemnitz, an affluent of 
the Muide. It is the chief manufacturing centre in the kingdom 
and ranks next to Dresden and Leipzig in point of population. 
It is well provided with railway communication, being directly 
connected with Berlin and with the towns of the Erzgebirge and 
Vogtland. The centre of the town is occupied by the market 
square, writh the mediaeval Katliaus, now superseded by a modem 
building in the Posit-strasse. The old inner town is within the old 
fortifications, and beyond lies industrial Chemnitz. There is an 
ancient Gothic church dedicated to St. James. To the north¬ 
west of the town is the Gothic church of a former Benedictine 
monastery, dating from 1514-1525, with a tower of 1897. The in¬ 
dustry of Chemnitz has gained for the town the name of “Saxon 
Manchester.” First in importance are its locomotive and engineer¬ 
ing works. Next come its cotton-spinning, hosiery, textile and 
glove manufactures. It also has considerable dyeworks, bleach- 
works, chemical and woollen factories. The local communications 
are maintained by an electric tramway system. Chemnitz is a 
favourite tourist centre for excursions into the Erzgebirge. 

CHENAB, one of the “Five riv'crs” of the Punjab, India (the 
Greek Ace.sincs). It rises in the snowy’ Himalayan ranges of Kash¬ 
mir, enters British territory in the Sialkot district, and tlows 
through the plains of the Punjab, forming the boundary between 
the Rechna and the Jech Doabs. Finally it joins the Jhelum at 
Trimmu. 

The Chenab colony, resulting from the success of the Lower 
Chenab canal in irrigating the desert of the Bar, was formed out 
of the three adjacent districts of Gujranwala, Jhang and Mont¬ 
gomery in 1892. It lies in the Rechna Doab between the Chenab 
and Ravi rivers in the north-east of the Jhang district, and includes 
an irrigated area of over zj million acres. The principal town is 
Lyallpur (pop.' 1931. 42,922) called after Sir J. Broadwood Lyall, 
lieutenant governor of the Punjab. It i.s now an important trade 
centre, and gives its name to a district with an area of 3,224 sq.m, 
and a ix)puiation (1931) of 1,151,351. The Lower Chenab canal 
is now supplied with water from the Jhelum through the Upper 
Jhelum Canal, and the Chenab water is utilised for the upper 
Chenab canal. This canal, opened in 1912, which has 173 m. of 
main canals and distributaries, and irrigates over half a million 
acres, forms part of the great Triple canals project. 
CHfiNEDOLL^:, CHARLES JULIEN LIOULT DE 

(1769-1833), French poet, was born at Vire (Calvados). Emi¬ 
grating in 1791, he fought two campaigns in the army of Conde. 
On his return to Paris in 1799 he met Chateaubriand and his 
sister Lucile (Mme. de Caud), to whom he became deeply at¬ 
tached. After her death in 1804, Chenedoll^ returned to Nor¬ 
mandy, where he married and became eventually insi>cctor of 
the academy of Caen (1812-32). 

The works of ChcnedoI 16 , which include Lr Genie de VHomme 
(1807) and Etudes podtiques (1820), were edited in 1864 by Sainte- 
Beuve, who drew portraits of him in his Chateaubriand el son groupe 
and in an article contributed t(x the Revue dcs deux mondes (June 
1840). See also E. Helland, Elude hiographique, ct littirairc sur 
ChinedoUd (1857) ; L. dc Samic, Chdnedolli (1922). 

CHENERY^ THOMAS (1826-1884), English scholar and 
editor of The Times, was born at Barbados and educated at Eton 
and Caius college, Cambridge. Having been called to the bar, he 
went out to Constantinople as The Times correspondent just 
before the Crimean War, and it was under the influence there of 
Algernon Smythe (afterw’ards Lord Strangford) that he first 
turned to those philological studies in which he became eminent. 
After the war he returned to London and wrote regularly for 
The Times for many years, eventually succeeding Delane as editor 
in 1877. He was then an experienced publici.st, particularly well 
versed in oriental affairs, an indefatigable worker, with a rapid 
and comprehensive judgment, though he lacked Delanc's intuition 
for public opinion. In 1868 he was appointed Lord Almoner’s 
professor of Arabic at Oxford, and retained his position until he 
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became editor of The Times. He was one of the company of 
revisers of the Old Testament. He was secretary for some time 
to the Royal Asiatic. Society, and edited the Arabic classic The 
Assemblies of Al-Hariri and the Machheroth Ithiel. He died in 
London on Feb. ii, 1884. 

CHENG, Tscheng or Tschiang (Ger. Scheng), an ancient 
Chinese wind instrument in the nature of a primitive portable 
organ, containing the principle of 
the free reed which found appli¬ 
cation in Europe in the accor¬ 
dion, concertina, and harmonium. 

In shape the cheng resembles a 
closed teapot to the top of which 
arc fitted bamboo pipes of gradu¬ 
ated lengths and furnished in the 
side with an insufflation tube 
curved like a swan’s neck or the 
spout of a teapot. 

CHENGTU, the administra¬ 
tive centre of the province of 
Szechwan and the regional capi¬ 
tal of West China, situated 30® 

40' N., 104" 12' E. In the north¬ 
west corner of the Red Basin of 
Szechwan there lies a smooth 
plain some 70 miles by 40, whose 
even surface contrasts strongly 
with the rest of the highly dis¬ 
sected Ba.sin. Chengtu is the cen¬ 
tre of this plain which forms the 
deltaic fan of the Min-Ilo below 
its debouchure at Kwan-hien 

from the high mountain country played by blowing through thi 
of north-west vSzechwan. By teapot-like spout 
means of a marvellous irrigation system, initially planned by Li 
Bing in the 3rd century d.c. and further elaborated at several sub- 
se(iuent periods, the river waters are now led off at Kwan-hien 
along innumerable irrigation channels to fertilize the whole plain 
instead of littering it with gravel as in its natural state. At the 
lower end of the plain the channels are drawn together and issue 
as two rivers, the Min-Ho, and the Chung-kiang, which join the 
Yangtze at Suifu and Luchow respectively. Although on the 
average 2.000 ft. above sea-level, the Chengtu plain lies in a very 
sheltered position iuid yields exceptionally heavy crops of all the 
varied product.s typical of Middle China (see China). 
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An ancient CHINESE WIND INSTRU¬ 
MENT. ANTICIPATING THE PRIN¬ 
CIPLES OF THE HARMONIUM. 


Chengtu also serves as the commercial outlet of the mountain 
country of north-west Szechwan, the pastoral products of which 
are utilized in the industries of the city. Because of its position at 
the contact of plain and mountain Chengtu focuses the life of 
the sheltered agricultural Red Basin and the rugged pastoral 
mountain country of the west Szechw^an border. The Red Basin 
of Szechwan lie.s in the far west of China and Chengtu is placed 
on the western border of the Red Basin. After 1937, prominent 
Chinese universities moved to Chengtu, including the University 
of Nanking, Yenching university, Ginling College for Women. 
Szechwan university and the West China Union university are 
also here. Manufacturing plants were established in Chengtu for 
improved agricultural equipment. In the fall of 1940 the First 
National Forestr>' and Soil Conservation conference was held 
there. The population of Chengtu was 440,988 (1934). 

CHfeNIER, ANDRt DE (1762-1794), French poet, was 
bom at Constantinople of a French father and a Greek mother. 
His parents returned to France in 1765, and though the father 
afterwards served as consul general in Morocco, the children 
(Marie-Joseph is noticed below) remained in France. Andre was 
educated at the college de Navarre in Paris, and after some months 
in the army at Strasbourg, returned to Paris, where he met the 
poets and artists of the day in his mother’s salon. A visit to Italy 
in 1784 made a deep impression on his mind, and strengthened his 
passion for the antique. The next three years were spent in experi¬ 
menting in eclo^es and idylls in the classical manner. Of the 
works of this period the most famous is La jeune Tarentine, classi¬ 


cal ill form, but characterized by the grace and charm which in¬ 
formed all Chenier's work. He proposed to write and actually 
composed fragments of a poem modelled on Lucretius. IJcrmh, 
which was to rover the contents of the EncyrlopfuUe. In 1787 he 
went to London as secretar>’ to his relative, M. de la Luzerne, al 
that time French ambassador. London (li.spleascd him. and in 1790 
he returned to France, and plunged into {wlitical writing. His 
prose Avis au pettple jrancais tAug. 24, 1790) was followed by 
the Jett de Pawne, a moral ode addressed to the painter Louis 
David. Chenier was a member of the Feuillant club, and contrib¬ 
uted to the Journal de Paris the lambes addres.sed to Collot 
d’Herbois Sur les Suisscs revoltes. He escajx’d the mas.sacres of 
September because his family got him away to Normandy, and 
after the execution of Louis XVT. he hid in an obscure" refuge 
near Versailles. I'o this period belong his Ode i) Charlotte Corday 
and his Ode a Versailles. His lines on the art of writing poetry 
are still quoted in French university circles. 

But on Mar. 7, 1794, he* was arrested in the house of Madame 
Piscatory at I’assy. He was lodged first in the Lu.xembourg and 
then in Saint-Lazarc. Flis imprisonment lasttai 141 days. His 
brother, Marie-Joseph, a member of the Convention, could not 
save him, and he was guillotined on July 25, 1794. three days 
before Robespierre, whose death would have saved him. To this 
tour months’ imprisonment belong Andre Chenier's greatest 
poems, the Jeune Captive, the lambes (in alternate lines of 12 
and 8 .syllables) attacking the Convention and conveyed sheet by 
sheet to his friends by a venal gaoler. 

These circumstances explain how it was that the greatest 
French lyricist of the iSth century had to wait 20 years for (he 
merest recognition of his genius. For only fragments of his work 
were known, and he only reached the full measure of his powers 
in the months before his tragic end. Only the Jcu de Paume and 
the Uymne sur Ics Eui.sses were known in his life time. The Jeune 
Captive and the La Jeune Tarentine were published in periodicals 
in 1795 and i8ot. The first imperfect attempt to collect the body 
of his work was made in 1819. Since that date there has been 
unanimous acknowledgment of his genius, but (he critics have 
been divided as to whether he should be cla.ssed, as Sainte-Hcuvo 
cla.sscd him, as the forerunner of Victor Hugo and the romantici.sts, 
or, as Anatole Iranie would have it, as the last exponent of the art 
of the 18th century. I’erhaps his inlluimie w-as greatest on the 
cla.ssici.s(s who led the reaction against the romanticists al the end 
of the 19th century, on Leconte de Lisle and Hen'dia. 

Biumooraphy.- The Chenier literature is enormous. His fate ha* 
been commemorated in niimeroii'^ plays, pictures and poems, notalily 
in the fine epilogue of Sully Pnidhnmme, the Slelln of A. de Vigny, 
the deliiale statue lyv Puerh in the Luxembourg, and the well-known 
portrait in the centre of the “T.ast Days of the Terror.” The best 
editions are still those of Becq de E()U(|uiihrcs (1H62, 1872 and 1881), 
suppleinemed by those of L. Moland (2 vols. 1880) and R. Guillard 
(2 vols. 1890). 

See also Sainte-Beuve, Tahlean de la lAtt. fr. (r82R): Anatole 
France, La Vie liitiraire vol. ii.; E. Faguet, Andr 6 Chenier (1902). 

CHfeNIER, MARIE-JOSEPH BLAISE DE (1764- 

1811), French poet, dramatist and politician, younger brother of 
Andre de Chenier, was born at Constantinople on Feb. ii, 1764. 
He was brought up at Carcassonne, and educated in Paris at the 
College de Navarre. After two years spent in the army he began 
to write plays on the V’oltairian model. The notoriety attained 
by the later plays was due to political considerations rather than 
to any intrinsic literary merit. His Charles IX. was kept back for 
nearly two years by the censor; its production (Nov. 4, 1789) wa* 
an immense success, due in part to Talma’s magnificent imper¬ 
sonation of Charles IX. Camille Desmoulins .said that the piece 
had done more for the Revolution that the days of October, 
and a contemporary memoir-writer, the marquis de Ferriire, says 
that the audience came away ‘‘ivre de vengeance et tourmente 
d’une soif de sang.” The performance occasioned a among 
the actors of the Comedie Fran(;aise. and the new theatre in the 
Palais Royal, established by the dissidents, was inaugurated with 
Henri VIII. (1791), generally recognized a.s Chenier’s master¬ 
piece; Jean Colas, ou V^cok des juges followed in the same year. 
In 1792 he produced his Coins Gracchus, which was jiroscribed 
in 1793 at the instance of the Monlagnard deputy, Albitte, for 
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an anli-anrirthical hemistich (Df’s lots et non dii san^f) ; Fniolott 
vas after a few representations; and in 1794 

his Timolrott, sei fu Clienne Mehul's music, was also i)roscribed. 
'I'his pif( was played after the fall of th(; Terror, but the fratri¬ 
cide of 'liinoleon became the text for unfounded insinuations 
that, by his silence;, Joseph de Chenier had connived at the judi¬ 
cial murder of Andre. In fact Jo.seph knew that Andre’s only 
chance of safety lay in l)einfj fortrotten by the authorities, and 
that intervention would only hasten the end. Joseph Chenier had 
been a meniber of the Convention and of the Council of Five 
Hundred, and had v<ited lor the death of Loui.s XVF; he had 
a seat in the tribunate; he [)elonjj:ed to the committees of public 
instruction, of j^cmeral set urity and of public safety. Neverthe¬ 
less, before the end of (he 'I'error he had become a marked man. 
His purely political (arecr ended in kS 02, but from iSo.^ to 1806 
he was inspector-Reneral of |)ublic instruction. Cyrus ('1804) was 
written in honour of Na[)oleon, but ('henier was temporarily dis¬ 
graced in i«oh for his flpUrr a Voltaire. He died on Jan. 10, 
iKri. dhe list of his works includes hymns and national songs— 
among others, the famous Chant du depart ; odes, Sur la mart de 
Miraheau, Sur I'oliejirchie de Robe.spierre , etc.; tragj'dies which 
never reached llu* stage, Urutu.s et C'assius, Philippe deux, Tiht^re ; 
a Tableau histurique (180H) of contemporary hrench literature; 
translat icjtis from .Sophocles and Lessing, from Gray and Horace, 
from 'J’acitus and Aristotle; with elegies, dithyrambics and Os.si- 
ariic rhapsodies. 

See (T'.uvrt's tnmpleles de .Joseph Chenier (H vols., con¬ 

taining notices (d the poet bv .\rnault and I^aunou; Charles Labitte, 
Ptudes luthaires GM.p)) ; Henri Weisc hinger, l.e Theatre rHndution- 
rtairr, /7<SV' !7V0 ^ 1881) ; and A. Lieby, f'.tude .sur le thMtre de Marie- 
Joseph Chinnier ( U)07). 

CHENILLE, a twisted velvtd cord, woven .so that (he short 
outer threads stand out at right angles to the central (ord, thus 
giving a resemblance to a caler|hllar. Chenille is used as a (rim¬ 
ming for dress and f.urniture. 'The word is French and means a 
hairy (aterpillar. 

CHENONCEAUX, a village of central I'rance, in (he de¬ 
partment of Indre-et-Loire, on the right bank of the Cher, 20 
in. F, l»y .S. of 'Pours on the Orh^ans railway. I’op. (1936) 166. 
('’henonceaux owes its interest to its ihateau, a building in the 
Renaissance style on the river ('her. f ounded in 1^:15 by Thomas 
Bolder (d. financial minister in Normandy, the chateau 

w'as confiscated by I'rancis 1 in 1535. .An isolated tower Hanking 
a drawbridge is part of an earlier building of the t5th century. 
Henry 11 . presented it to Diane de Poitiers, who on his death was 
forced to exchange it for Chaumont-sur-Loire by Catherine 
de’ Medici. The latter built (he gallery which Ic-ads to (he left 
bank of the ('her. ('henonceaux [lassecl successively into the 
hands of Louise de Vaudeanont, wife of Henry Ill , the house of 
Wndcime, and the family of Bourbon-C'oncli!'. It came into the 
pos.session of C'laude Dupin (1(184--1769) and in 18(14 it. was sold 
to the chemist Theophile Felou/.e, whose wafe executed extensive 
restorations. 

CHENOPODIUM or Goosi'.Fonr, a genus of erect or some¬ 
times prostrate herbs of the famil\' Cheiiopodiaceac-. comprising 
scnni* bo species, natives of temperate regions, some of which j 
have cosmoiHilitan distribution as weeds. Inclusive of tho.se in- j 
troduced from (he old world, some 25 siiecies occur in North 
America. A well known representative is the common goosefoot 
(C. album ), called also lamb’s quarters and pigweed. It is native 
to Euroiie and Asia, is found in tJreat Britain, and is widely 
prevalent in North America as a naturalized weed. The green 
angular stem is often striped with white or red. and. like the 
leaves, often more or lcs.s covered with mealy jiarticles. The 
leaves arc entire, lc>l)t*d or toothed and often more or less tri¬ 
angular in shaix'. The minute flowers are borne in dense axillarx’ 
or terminal clusters. The fruit, usually enclosed by the {persistent 
calyx, is a membranous utricle covering a small, black, often 
glossy s<'ecl. 

Among other goosefools found in Great Britain and also 
naturalized in North America arc the maple-leaved goosefoot (C, 
hybridum) , the nettle-leaved goosefoot or sowbane (C. murale\, 
the oak-leaved goosefoot (C. i^laucum), the many-seeded goose- 


j foot (C. pulyspcrmum), the city goosefoot (C. urbicum), and 
I good King Henry (C. Boniis-Henricus) . Other old-world specie.s 
j naturalized in North America are the Jerusalem oak (C. Botrys). 
the Mexican tea (C. amhrosioides) and the wormseed (C. antliel- 
minticum). 

Among native North American .species are the red goosefoot 
(C. rubrum), growing on .saline soils on sea coasts and in the in¬ 
terior, and found also in Europe; the strawberry blite (C. capita- 
turn'), with fleshy red fruit clusters somewhat resembling .straw¬ 
berries, native to dr\' soil from Nova Scotia to Alaska southward 
j to New Jersey and California, and also in Europe; and (he Cali- 
! fornia goosefoot or soap plant (C. californicunt) . found in the 
foothills of the Sierra Nev'ada and coast ranges, the grated roots 
of which arc used as .soap by the Indians. 

Quinoa (C. Quinoa), native to the Andean region, is cultivated 
; in South America for its seeds, used as food. The wormseed ( q.v.) 

I yields a drug used as a vermifuge. (Sec the article Good King 
I Henry. ) 

CHEOPS, in Herodotus, the name of the king who built the 
Great Pyramid in Egypt. Following on a period of good rule and 
pro'^[)crity under Rham{)sinitus, (.'heops closed the temples, abol¬ 
ished the sacrifices and made all the Egyptians labour for his 
monument, working in relays of 100.000 men cverv three months 
(.see Pyramid). He even .sacrificed the honour of his daughter in 
order to obtain the money to complete his pyramid; and the 
princess built herself besides a small pyramid of the stones given 
to her by her lovers, (.’heops reigned 50 j'cars and was succeeded 
by his brother, Chephren, w'ho reigned 56 years and built the 
second pyramid. During lhe.se (wo reigns the Egyptians suffered 
every kind of misery and the temples remained closed. Herodotus 
continues that in his own day the Egyptians were unwilling to 
name these oppressors and preferred to call the jiyramids after 
a shepherd named Philition, who pastured his flocks in their 
neighbourhood. At length Mycerinus, son of Cheops and suc¬ 
cessor of Chephren, reopened the temples and, although he built 
(he Third Pyramid, allowed the opprcs.sed people to return (0 their 
proiK'r occupations. 

Cheops, ('hephren and Mycerinus arc historical personages of 
the fourth Egyptian dynasty, in correct order, and they built the 
three pyramids attributed to them here. But they are wholly 
misplaced by Herodotus. Rhampsinitus, the precleccs.sor of Che¬ 
ops, appears to represent Ramesos III. of the (wimtieth dynasty, 
and Mycerinus in Herodotus is but a few generations before 
Psammetichus. the founder of the twenty-sixth dynasty. Manetho 
cornM'tly places (he great Pyramid kings in Dynasty 1 \\ In Egyp¬ 
tian the name of Cheops (Chemmi.sor Chembis in Diodorus 
Siculus. Suphis in Manetho) is spelt Hwfw (Khufu). but the pro¬ 
nunciation, in late times px'rhaps Khbouf, is uncertain. How far 
we may accept Herodotus’ view' of the distress caused by the build¬ 
ing of the pyramid is doubtful. Petrie thinks that he can trace 
a violent religious revolution w'ith confiscation of endowments at 
this time in the temple remains at Abydos; but none the less the 
deities were (hen served by jiriests selected from the royal family 
and the highe.st in the land. Khufu’s w'ork in the temple of Hubas- 
tis is proved by a surviving fragment, and he is figured slaying 
his enemy at Sinai before the god Thoth. In late times the priests 
of Dcnderah claimed Khufu as a benefactor; he was repiuted to 
have built temples to the gods near the (jreat Pyramids and 
Sphinx (w'here also a pyramid of his daughter Hentsen is spoken 
of), and there are incidental notices of him in the medical and 
religious literature. The funerary cult of Khufu and Khafre was 
practised under the twenty-sixth dynasty, when so much that 
had fallen into disuse and been forgotten was revived. Khufu is 
a leading figure in an ancient Egyptian story (Papyrus West car), 
but it is unfortunately incomplete. He was the founder of the 
fourth dynasty, and was probably born in Middle Egypt near 
Beni Hasan, in a town afterwards known as “Khufu’s Nurse,” but 
was connected with the Memphite third dynasty, Two tablets 
at the mines of Wadi Maghara in the peninsula of Sinai, a granite 
block from Bubastis, and a beautiful ivory statuette found by 
Petrie in the temple at Abydos, are almost all that can be definitely 
assigned to Khufu outside the pyramid at Giza and its ruined 
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accompaniments. His date, according to Petrie, k 3969-3908 b.c., 
but in the shorter chronology of Meyer, Breasted and others he 
reigned (23 years) about a thousand years later, c. 2900 b.c. 

Srr Herodotus ii. 124: Diodorus Siculus i. 64; Sothevin Pauly- 
Wissowa’s Realencyklopddk, s.v.; W. M. F. Petrie, History of Eeypl, 
vol. i., and part ii. p. 48; J. H. Breasted, History. 

CHEPSTOW, market town, urban district and river port of 
Monmouthshire, England, on the Wye, 2 mi. above its junction 
with the Severn, and on the G.W.R. Pop. (est. 1938) 4.078. Area. 
2.41 sq.mi. As the key to the passage of the Wye, Chepstow 
iEstrighorely Striguil) was the site successively of British, Roman 
and Saxon fortifications. The Norman castle was built by Wil¬ 
liam Fitz-Osbern to defend the Roman road into south Wales. 
The castle occupies a hill site on the w-estern bank of the river. 
It was founded in the nth and rebuilt in the 13th century. It was 
granted by Henry I to Walter FitzRichard of Clare, and after 
its reversion to the crown, Edward II granted it to Thomas 
de Brotherton. It passed, through Margaret, Lady Segrave, 
to the dukes of Norfolk, from whom, after again reverting 
to the crown, it passed to the earls of Worcester. It was con¬ 
fiscated by parliament but restored to the earls in 1660. The 
church of St. Mary, originally the con\'entual chapel of a Bene¬ 
dictine priory, has some old features. The borough must have 
grown up between 1310, when the castle and vill were granted 
10 Thomas de Brotherton, and 1432, when John, duke of Norfolk, 
died seised of the castle, manor and borough of Striguil. In 
1524 the carl of Worcester granted a new charter to the bailiffs 
and burgesses of the town, which had fallen into decay. This was 
sustained until the reign of Charles II, when, some dispute aris¬ 
ing, the charter lapsed and the town was afterw'ards governed 
by a board of twelve. A port since early times, when the lord 
took dues of ships going up to the forest of Dean, Chepstow had 
no ancient market and no manufactures but that of glass, which 
was carried on for a short time within the ruins of the castle. 
A local trade during the iqlh century was handicapjxid by the 
narrowness and depth of the channel and the consequent tidal 
bore. There is a racecourse 1 1 mi. N.W. of the town. 

CHEQUE or CHECK. A cheque, in the .simple definition of 
the English law. “is a bill of exchange drawn on a banker payable 
on demand.'’ It has proved in practice to be a credit instrument 
of astonishing usefulness. No one could have foreseen that the 
(heque would become the chief currency of domestic commerce 
in Great Britain and the United States. What is perhaps equally 
surprising is that the British and American example has not 
been more largely followed in other countries. Over 90 per 
cent of the internal financial and wholesale trading transactions 
of Great Britain and the United States arc settled by cheque. On 
the continent of Europe the cheque system is comparatively un- 
ileveloped, but it is everywhere making headway, c.spccially in 
France and Germany. That the cheque will eventually come into 
universal use cannot be doubted. 

The w'ord “cheque,” of w'hich “check” is a variant, originally 
signified the counterfoil or indent of an exchequer bill, or any 
draft form of payment, on which was registered the details of the 
principal part, as a “check” to alteration or forgery. The check 
or counterfoil parts remained in the hands of the banker, the 
portion given to the customer being termed a “drawn note” or 
“draft.” From the beginning of the nineteenth century the word 
“cheque” gradually became synonj^mous with “draft” as meaning 
a w'ritten order on a banker by a person having money in the 
banker's hands, to pay some amount to bearer or to a person 
named. Ultimately, the word “cheque” entirely superseded the 
word “draft.” 

The law relating to cheques, which is generally one with that 
of bills of exchange, but has some different and supplemental 
points, is dealt with elsewhere {sec Bill of Exchange). Here 
we note some of the chief precautions which should be used in 
drawing cheques. 

Cheque Forms. —London banks use a form printed “or order”; 
the payees cannot obtain the money without “endorsing” the 
cheque. Therefore no other person could obtain the money without 
committing forgery. Further, the form may be printed “crossed”; 


4^5 

two lines being printed across it. ;\ cheque so crossed can only be 
cashed through a banker, so that, if we imagine the endorsement 
to be forged, the forger could not cash the cheque without the 
aid of a person with a banking account to put the cheque through 
for him. Further, the drawers of the cheque often take the 
precaution of adding the words “a/c Payees only” to the crossing. 
That means that no person other than the payee.^ could obtain 
pa>Tncnt. even though a forger had signed the payee's name on 
the back. 

In drawing cheque for eight pounds, for example, the words 
should be carefully written clo.se to the printed words “the sum 
of,” and also close to each other, to prevent the insertion of forged 
figures, while the space not needed for words is filled in with a 
thick wav'y line. The “t” of “eight'’ and the “p” of pounds, arc 
written closely together to prevent the insertion of a “y” to 
turn “eight” into “eighty.” For the same rea.son, the figures are 
carefully written and the spaces between them filled with lines. 
As a further precaution, the words “under nine pounds” are writ¬ 
ten in the top left hand corner. A cheque thus drawn with care 
and intelligence can hardly be misused, but business firms often 
take the further precaution of using a machine which perforates 
the figures as it prints them. A cheque may legally be drawn upon 
a plain piece of paj)er, but this, fortunately for the bankers, is 
rarely done; it is only too likely to lead to mistake and loss. The 
adoption of an inimitable form of signature by those wlio draw 
many cheques should be carefully considered. It is a curious fact 
that wholly or partly illegible signatures are much safer than those 
carefully or very legibly written, for a well or beautifully written 
name is easily imitated by the forger. 

Bankers issue to their customers on request cheque-forms cither 
to “bearer” or to “order,'’ and printed either crossed or left un¬ 
crossed. It is far the best way to use cheque forms printed “or 

order” and crossed. If it is desired to make the cheque payable 
to “bearer” this can be done by crossing out the word order and 
signing the alteration. Again, if it is desired to cancel the printed 
cross lines this can be done by writing across them “Pay cash” 
and signing the alteration. 

The usual form of an .\merican cheque carries at the top the 
date of issuance, the name of the bank on which it is drawn and 
a number for convenient identification. This is followed by the 
printed words “Pay to the order of'’ and a space in which is 
written the name of the i)ayee. On the next line the amount in 

dollars is written out and the cents usually shown in figures. 

There is also provided a place for writing the whole amount of 
the cheque in figures. At the bottom appears the signature of the 
maker. To collect the cheriue the payee must endorse it exactly 
as his name is written. When so endorsed the cheque is good in 
the hands of anyone, as is the case with a cheque m.ide ])ayable 
to cash. The .signature of the person cashing it is usually required. 
The precautions stated above should be used in drawing the 
cheque. 

The Cheque as Receipt.—The cheque form has come into 
common sen.se u.se as a means of giving a receipt conveniently 
and expeditiously. It is not surprising that it occurred to business 
men that as a cheque has to be endorsed on the back by the payee, 
it would make short work of detail by turning that endorsement 
into a definite receipt for the money paid. Accordingly, in an 
increasing number of cases, business firms print on the back of 
the cheques they use a form of a receipt for the payee to sign. 
As cheques arc always sent back to the drawers when cleared 
by their bankers, the drawers have only to paste the returned 
cheques in their cheque book to have a complete and combined 
record of payments and receipts. A further development of the 
cheque form has naturally followed. The custom of endorsing a 
cheque on the back is a strange one. To find such an endorsement 
one has to turn the cheque over, and it is never well in matters 
of record to write or print on both sides of the paper. The endorse¬ 
ment on the back of a cheque, useful as it is, is thus seen as a 
combination of usefulness and inconvenience. Realising this, 
some business houses have boldly brought the endorsement on to 
the front of the cheque and at the same time made it a receipt 
form. This somewhat enlarges the size of the cheque form, but 
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the complete record can be contrived within a space of 7 or 8 in. 
by 5 or 6 in. It is probable that so simple and convenient a 
method of combining payment, endorsement and receipt will come 
into wide u.se {see Bill or Exchange; Banking and Credit; 
Bank; Monfy Market). 

CHEQUERS. Chequers Court, near Wendover, Buckingham¬ 
shire, became an official residence of British prime ministers in 
ig:i through the generosity of it.s owners, Lord and Lady Lee 
of Fareham. The estate is about 1,500 ac. in extent. 

Here Caractacus had a stronghold, of which the earthworks are 
still visible. “Radulphus,” clerk to the Exchequer, was owner 
under Henry II., and the place appears to have taken its name 
from his office. In 1565, his descendant, William Hawtrey, remod- 
ellerl the house and gave it much of it.s present character and ap- 
peafance. In the i8th century, a unique collection (which still re- 
rnain.H) of Cromwell portraits and other relics was brought by the 
Kussells, who were descended from one of the Protector’s daugh¬ 
ters. The Russells maintained the Elizabethan house with little 
alteration, but Rolx*rt Greenhill, who inherited from them early in 
the xglh century, plastered lh(; whole of the outside and redeco¬ 
rated the interior in Strawberry Hill Got hie, fashion. 

When the l^ies entered on a long tenancy in igoc) they sought, to 
reveal all the nmiaining ancient features, and to introduce others 
characteristic of the days of the Hawtreys and the Russells. 
In iyt7 Lord and Lady Lee changed their tenancy into a freehold, 
and created a trust, which, on their deaths should make the hou.se 
an adequate seat where the prime ministers could entertain guests. 
The original draft for the Chequers Trust dedared that:—“The 
main features (»f the .scheme are, therefore, designed not merely 
to make ChecjiaT^ available as the official country residence (»f 
the {)rime minister of the day. but to tempt him to visit it regu¬ 
larly, and to make it possible lor him to live there, even it his j 
income .should be limited to his salary. With this object a suffi- ' 
cient endowment is |)rovided to cover the cost of a permanent 
nucleus staff of .servants, of keeping up the gardens and grounds, 
of maintenarii.e and repairs, and other necessary outgoings. Then; 
is also a residential allowance for the ofticial occupant calculated in 
a fashion deliberately cle.signed to encourage regular week-end 
visits “ 'I'hc dinlt. however, insisted upon the unaltered pre.serva- 
lion of botli house and contents. 

in lo-o 1,01(1 .md La<I\’ Lee r<’sol\-ed (hat this .scheme should 
not await llteir death but should take immediate effeet. All the 
preparations for e^fal)li.shing and working tin; trust having been 
completed, the prime minister. Lloyd George, held his house¬ 
warming on Jan, 8, 1921. His successors have .six-nt part of their 
time here during (heir terms of offue and ministerial week ends 
at Chequers Court became a part of English political life. 

CHER, a department of central France, embracing the eastern 
jart of the ancient province of Berry, and parts of Bourboimais, 
Niveraais and Orleanai.s, bounded north by the department of 
latirei, west by Ivoir-et,-Cher and Indre, south by Allier and Creuse, 
and east by Ni^vre. Pop. (193b) 288,695. Area 2,820 sq.mi. 
tfolitic roclLs occupy much of the department but are covered by 
Crctau'ous and Tertiary deposits in the north. The higher well- 
drained land of tile south and ea.st is suitable both for cultivation 
and fer pasluragiv The valley of the Loire is especially fertile and 
the eastern, sunny slopes are noted for their vines, particularly 
in the neighbourhood of Sancerre. Wheat and oats are largely 
cultivated, while hemp, vegetables and fruits are also produced. 
The central districts are fertile but arc low-lying and marshy,being 
often flooded by the Cher. The department contains much pas¬ 
turage whence considerable trade in horses, cattle, sheep and wool 
for the ncjrthern markets. Many parts, also, are well-wooded. The 
chief rivers, besides the Cher and its tributaries, are the Grande 
Sauldre and the Petite Sauldre on the north, but the Loire, which 
forms the eastern boundary, and the Allier, though not falling 
within the department, drain the eastern districts, and are navi¬ 
gable. The Cher itself becomes navigable when it receives the 
Arnon and V^;vre, and communication is greatly facilitated by the 
Canal du Berry, the lateral canal of the Loire, which follows the 
l«ift bank of that river, and the canal of the Sauldre Mines of 
iron are worked and stone is quarried. There are brick, porcelain 


and glassworks, flour-mills, distilleries, oil-works, saw-mills and 
tanneries. Bourges and Vierzon are metallurgical and engineering 
centres. The department is served by the (Orleans railway. It is 
divided into the two arrondissements (29 cantons, 293 com¬ 
munes) of Bourges and Saint-Amand-Mont-Rond, of which the 
former is the capital and tjje seat of an archbishop and of a court 
of appeal. The department belongs to the acad(^fnie (educational 
division) of Paris. Bourges, Saint-Amand-Mont-Rond, Vierzon and 
Sancerre are the principal towns. M6hun-sur-Y6vre (pop. 4,320), 
a town with porcelain manufactures, has a Romanesque church 
and a chateau of the 14th century. The church at St. Satur has 
a fine choir of the 14th and 15th centuries; those of Dun-sur- 
Auron, Plaimpieds, Aix d'Angillon and Jeanvrin are Romanesque 
in style, while that at Aubigny-Ville is of the 12th, 13th and 15th 
centuries. Drevant, on the site of a Roman town, preserves ruins 
of a theatre. The Pierre-de-la-Rochc, at Villeneuve-sur-Cher, is 
the most notable megalithic monument. 

CHER AT, a hill cantonment and sanatorium in the Pc.shawar 
district of the North-West Frontier province, India, 34m. S.E. 
of Peshawar. It is situated at an elevation of 4.500 feet. It was 
first used in 1861, and since then has been employed during the 
hot weather as a health station for the British troops quartered 
in the vale of Peshawar. 

CHERBOURG, a naval station, fortified town and seaport 
of northwestern ]■ ranee, capital of an arrondissement in the de¬ 
partment of Manche, on the English Channel, 23: mi. W.N.W, of 
I'aris on the Ouest-Etat railway. Pop. (1936) 39,095. Cherbourg 
is situated at the mouth of the Divette, on a small bay at the 
apex of the indentation formed by the northern shore of the 
Cotentin peninsula, backed by the steep Montague du Roule. 

Cherbourg is supposed to occupy the site of the Roman station 
of Ccrialltm, but nothing definite is known about its origin. The 
peninsula, stretching far towards the Isle of Wight, seems to have 
been u.sed by prehistoric traders of the bronze age as a starting 
place for the British Isles. William the Conqueror, under whom 
the settlement appears as Camshur, provided it with a hospital 
and a church; and Henry II of England on several occasions 
chose it as his residence. Under Philip Augustus it became of 
military importance; in 1:95 it wvis pillaged by an English fleet 
from Yarmouth, and in (he i4(h century it frequently suffered 
during (he wars against the English. Captured by the English in 
1418 after a four months’ siege, it was recovered by Charles VII 
of France in 1450. An attempt was made under Louis XIV to 
construct a military port. Fortifications constructed by Vauban 
in 1686 were dismantled in 1689- Harbourworks were begun under 
Louis XVI and continued by Napoleon I. It was left, however, 
to Louis Philijipe, and Napoleon III, to complete them. By 1858, 
i8,000,000 had been expended on the works; in 1889, the harbour 
was farther extended. 

The naval and commercial harbours are distant from each 
other about half a mile. The former consists of three main basins 
cut out of the rock, and has an area of 5=; acres. The minimum 
depth of water is 30 ft. Connected with the harbour are dry 
docks, shipbuilding yards, magazines, rope walks, etc. There is a 
large naval hospital dose to the harbour. The commercial har¬ 
bour at the mouth of the Divette comrnunicates with the sea by 
a channel 650 yd. long. It consists of two parts, an outer and 
tidal harbour 17} acres in extent, and an inner basin 15 acres in 
extent, w'ith a depth on sill at ordinary spring tide of 25 ft. Out¬ 
side these harbours is the triangular bay, which forms the road¬ 
stead of Cherbourg. The bay is naturally sheltered on every side 
but the north, where lies the huge breakwater, 2I mi. in length 
fbegun by Louis XVT). with a width of 650 ft. at its base and 30 
ft. at it.s summit, which is protected by forts, and leaves pas.sages 
for ve.'isels to the east and west. The transatlantic liners lie to 
within this digue. 

Near the roadstead is the church of La Trinit6, a good ex¬ 
ample of the Flamboyant style (1423-1504), and one of the few- 
historic buildings of Cherbourg. A rich collection of paintings is 
hou‘*ed in the hotel de vilJe. A statue of the painter J. F. Millet, 
born near Cherbourg, stands in the public garden. Cherbourg is 
a fortified place of the first class, headquarters of one of the five 



CHERBUUEZ—CHERIMOYA 4.17 


naval arrondissements of France, atid tbe seat of a si]bi)refect. It 
has tribunals of first instance and of commerce, a cumber of 
commerce and a naval school. The chief industries of the town 
proper are fishing, sawmilling, tanning, shipbuilding, iron and 
copper founding and ropemaking. The bathing beach is frequented 
by local holidaymakers. Cherbourg is a port of call for trans¬ 
atlantic steamers. The chief exports are stone for road-making, 
butter, eggs and vegetables; the chief imports are coal, timber, 
superphosphates and wine from Algeria. Great Britain is the 
principal customer. 

CHERBULIEZ, CHARLES VICTOR (1829-1899). 
French novelist and miscellaneous writer, was bom at Geneva, 
where his father, Andr6 Cherbuliez (1795-1874), was a classical 
professor at the university. He resumed French citizenship and 
was elected a member of the Academy (r88i). Cherbuliez wrote 
many novels, showing the influence of George Sand, of which the 
following are the best known: Le Comte Kostia (1863), Le Prince 
Vitale (1864), Le Roman <Pune lumnete femme (1866), L’Aven 
ture de Ladislas Bolski (1869), La Vocation du Comte Gkislain 
(1888), Le Secret du pr^cepteur (1893), Jacquine Vanesse 
(1898)- He also contributed literary and historical studies to the 
Revue des deux Mondes and Le Temps, many of which were 
collected in book form in L’Allemagne politique (1870), £tudes 
de litterature et d’art (1873), Pro fils itr angers (1889), etc. 

See E. Ritter, Victor Cherbuliez (1900). 

CHERCHEL, a seaport of Algeria, in the arrondissement and 
department of Algiers, 55 mi. W. of the capital. Pop. (1936) 
8,301. It is in an agricultural and vine-growing district. Commer¬ 
cially it is of no great importance. The artificial harbour gives 
excellent shelter to small vessels. The town is noted for the ex¬ 
tensive ruins of former cities on the same site. Cherchel was a city 
of the Carthaginians, who named it Jol. Juba II. (25 b.c.) made 
it the capital of the Mauretanian kingdom under the name of 
Caesarea. Destroyed by the Vandals, Caesarea regained some im¬ 
portance under the Byzantines. Taken by the Arabs it was re¬ 
named Cherchel. Khair-ed-Din Barbarossa captured the city in 
1520 and annexed it to his Algerian pashalik. In 1840 the town 
was occupied by the F'rench. The ruins suffered from vandalism 
during the early jxjriod of French rule, many portable objects 
being removed to museums in Paris or Algiers, and most of the 
monuments destroyed for the sake of their stone. The museum 
contains some of the finest statues discovered in Africa. 

See V. F. GodcU, Les monuments antiques de I’Algirie (igoi). 

CHEREPOVETZ, a town and district in the Vologda region 
iq.v.) of the Russian Soviet Federated Socialist republic. Tbe area 
of the district is 18,387 sq.mi., and the population 607,735, 
mainly rural. The soil is mainly of the podzolized bog type 
favourable to tree growth (see Russia; Forest Zones) and 
76% of the district is forested. The climate is dry and cold, and 
the waterways are frozen six months in the year; of the average 
rainfall of 20 to 25 in., most falls in July and August. The summer 
temperature averages 65® F. Much timber is exported in a raw 
state to Leningrad and Moscow or to foreign countries; there is 
little manufacture of furniture or other wooden goods. The timber 
is floated down the waterways on rafts when the spring thaws 
begin. During World War I and the Intervention (1914-21), 
sawmilling and timber works fell off, partly through the block¬ 
ade of foreign markets and partly through the cessation of build¬ 
ing operations. By 1924 it had reached only 50% of the 1913 
level. Koustar (peasant) industries in charcoal burning and the 
production of pitch and tar are carried on in all the forest areas. 
Hunting is a profitable occupation, mainly for export. Squirrel, 
fox, marten and polecat fur have the widest sale; other animals 
hunted are otter and marsh otter, white hare, ermine, lynx, wolf 
and brown bear. During the war and civil war 1914-21, hunting 
practically ceased, and wolves and bears became so numerous 
that they attacked the villagers, and it was necessary to offer 
rewards for their heads. By 1925 the export of furs from the area 
reached two-thirds of the prewar level. In the sown area, the 
chief crops are rye, oats, barley, wheat and buckwheat, which 
together form 83.5% of the crops. Potatoes, flax and hay are 
also produced. In the famine year 1921-32, Cherepovetz i^d a 


good harvest, since it is largely under the influence pf the western 
cyclcmic system and was unaffected by the eastern drought condi¬ 
tions. Cattle, horses, sheep and pigs arc reared and a co-operative 
system of dairy artels is developed for the supply of Moscow and 
l^ningrad. Of industries other than timber working, only the 
production of matches and leather goods reached prewar level. 
Printing, the making of small metal goods and work on electric 
Nations are slightly developed, the respective percentages being 
1.6, 2.1 and .9. Roads are poor and in many areas do not exist at 
all, the only railway is the east to we^i Imr which links Leningrad 
with Vologda, and freightage is niainl\- by the waterways, 
especially that linking with the famous Marii network to Lenin¬ 
grad. 

The town of Cherepovetz, lat. 59° 8' N., long. 37® 55' E., pop¬ 
ulation 24,900, is the administrative centre. It is situated at the 
junction of the Yagorba and Sheksna rivers, which drain into the 
Volga, and during the spring thaws the banks of these streams 
are submerged. The Vo.skrcsensk monastery, of ancient founda¬ 
tion, certainly prior to the 15th century, led to a settlement of 
peasants near it, and thi.s settlement was raised to town rank in 
1780 and given the name of Cherepovetz. Its situation on the rail¬ 
way and waterways makes it a centre for the products of the 
province. Agricultural implements and boots and shoes are made 
in the town, and there arc a brandy distillery and a timber mill. 

CHERIBON (Tjerebor), a residency of the island of Java, 
Dutch East Indies, bounded west by Balavia residency, .south by 
Priangan residency, north by the Java sea, and east by the resi¬ 
dency of Pekalongan: it is included in the government of West 
Java. Pop. (1930) 2,069,690, including 3.379 Europeans and 
Eurasians, and 36,905 foreign Asiatics, Chine.se included. Al¬ 
though some Javanc.se live in the north, Cheribon is Sundanese 
country, its eastern boundary dividing the Sundane.se from the 
Javanese territory of Central Java. Cheribon has b»vn for many 
centuries the centre of Mohammedani.sm in West Java, for it i.s 
here that the Mohammedan power was strongly established as 
early as 1526, under Gunung Jati and much of the opposition to 
Dutch rule at a later date came from this district. The native 
population is now, oh the whole, orderly and prosperous. The 
northern half of the residency is flat and marshy in places, while 
the southern half is mountainous. Southwest of the city of Cheri¬ 
bon stands the huge volcano Cherimaj, clad with virgin forest and 
plantations, and surrounded at its foot by rice fields. Sulphur and 
salt springs occur on the sloj^es of Cherimaj, and near Palimanan 
there is a cavernous hole called Guwagalang (or Payagalang), 
which exhales carbonic acid gas, and which is considered holy by 
the natives, and is guarded by priests. The principal products of 
cultivation are tea, rice, essential oils, sugar, cinchona, cassava 
and ground nuts and pulses, the tea and other plantations for the 
mo.st part being owned by Europeans. The chief towns are Cheri¬ 
bon (pop. 54.079 with 1,653 Europeans and Eurasians and 8,191 
Chinr.se), a seaport and the capital, and Indramayu (pop. 21,190). 
Cheribon has a good open roadstead, and quay and warehouse- 
accommodation for the lighters into which cargo is discharged. 
The town is very old and irn'gularly built; it is a regular port of 
call. Cheribon was the residence of the ixtwerful sultans of Tjere- 
bon, and their descendants live there still, on pension, the head 
of the house being styled the Sultan Scpoch. Kuningan, famous 
for a breed of horses, is a hill resort (2,200 ft.) much resorted 
o by Europeans. Imports and exports respectively, in 1939 were, 
for Cheribon port, 22,636,000 and 9,371,000 guilders. The resi¬ 
dency was occupied by Japan in March 1942. 

CHERIMOYAor CHERIMOYER (Annona Cherimola), a 
sub-tropical fruit of the custard-apple family (Annonaceae), 
sometimes called Peruvian custard-apple. It is probably native to 
the mountains of Ecuador and Peru whence several centuries 
ago it spread by cultivation to Mexico, Central America and the 
West Indies; later to the Hawaiian islands, Mediterranean coun¬ 
tries, Africa, India and Polynesia, and recently to the southern 
United States. It succeeds best in a comparatively cool and dry 
summer climate, and in the tropics must be grown at considerable 
elevation. It docs well in protected foot-hill regions of California 
and also in southern Florida where there is little frost. I'be fruits 
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are roundish to oblong conical, greyish-brown or nearly black, three 
to five pounds or more in weight, with the skin either smooth or 
with warty fuberdes on the .surface. 7'he t}e.^h is .soft, sweet, rich 
and deliciously llavoured IYo{)ag.ii ing is done by shield budding 
or cleft grafting on .se<’rllirig siotks two years old, and stocks of 
Ollier spec ie.s of Anttona are somefinies used. Mature trees arc 
from 15 to 20 ft. high. 

CHERKASSY friiKRKASSij, a town in the Kiev region of 
the Ukrainian S.S.R,, 49'' 25' N., 32'^ 3' E. Pop. (193d) 5^693. 
It i.s situated near the- right bank of the Dnieper, at the south¬ 
eastern termination of a patch of forest. It has a radio station 
and i.s on the north to south railway which links Chernigov with 
Odessa. 'I’he inhabitant.s (iattle Russians) are employed in ag¬ 
riculture and gardening. .Sugar and tobacco are manufactured, 
and there are timber mills and veneering works and factories for 
nail and brick making. Cherkassy was an important town of the 
I kraine in (he 15111 century, atid under Polish rule, until the 
reveilt of the Cossaek hetman, ('hmiednicki (1648). Jt was an- 
nexee) by Russia in 1795. Oemian trooji.s occupied it in 1941. 

CHERNIGOV, a town and region in the Ukrainian S.S.R. ^ 
7 ’he region fi.ts an area of 4.i."i Sf|.mi., and is much smaller j 
than the feirmer Clurnigov governme-nt 7 'he Dnie|)er river forms 
its western beiundary; its (‘astern boundary reaches long. 32"^ E. 
in the north, but toward the south is farther west and runs 
parallel with the lelt hank of the Desna river. Its northern 
boundary i nine ides with tliat of the Ukraine, and the region of 
Kiev lies to the south. 7 'he north-west between the Dnieper and 
the Desna is forested, with marshes near the rivers, but the area 
on the left bank of (lie Desna lies in the transitional forest- 
steppe' /one. In the norlli-we,,! lumbering and the production of 
wooden wares, tar, pit eh and leather goods are the main jieasant 
ex e ujiations, beekeeping forming a useful supplement. 7 'he sown 
area is small, the marshy and sandy soil being unfavourable (o 
agriculture. 7 'he‘ chief crops are r.Nc and oats. Hemp is also 
cultivated. 7 'he Destiu river and its tributaries are navig.ible in 
summer and form outlets for timber, 7 'he climate is severe, the.* 
rivers being frozen for alcout 130 days. 7 'he town of Chernigov 
lat. 51'' 31' N., long. 31" 20' E. has an average Jan. temperature 
of E. and July bS.5” I-'. Pop. (i()39) ^7,356. Chief occu- 
paticnis are the triaking of spirits, leather goods, especially foot¬ 
wear, and Hour-milling. 7 'he town is a rivc-r j)orf, W’ith an elevator 
and a radio-station; it is the terminus of a branch railway. It has 
lead a Icxig and eventful history and w'as mentioned in the treaty 
of Oleg, 907, as next in imj)ortance to Kiev. In the nth cc.‘ntury 
it became the laiiilal of (he priiuiiiality of Syeversk, and its ca¬ 
thedral dates fnxn that time'. 7 'he Mongol invasion 1239 destroyed 
its prosperity. Ire (he i.ph ceiitur)' it was annexed by Lithuania, 
and as a part of the grand dm h_\' of Uithuania entered in union 
with the kingdom of Poland and rc-mnined a part of the Polish- 
Lilhuanian slate uretil its occupation by the Ru.ssians in iG8f). It 
was occupied bv the' Cierman.s in 1941, 

CHERNYSHEVSKY, NIKOLAY GAVRILOVICH 

(1828-18891, Russian writer and political leader, was born at 
Saratov. His first works dealt with literary criticism (The .le.v- 
thetii Relations oj Art to Reality. 1855. and Stiulies of the /l,c;e of 
(lo^ol). In (he reform movement which .sc't in after the Crimean 
VVar, he look an active jiart. His journal. The Contemporary, 
urged a program of education, more railways aird a ‘‘rational 

distribution of economic forces”.in other words, emancijxition of 

the serfs. On this last point he laid particular stress, and when the 
tsar Alexander put forward his first reform program (Jan. 1858), 
Chernyshevsk\- in 7 'he Contemporary ranked him higher than 
Peter the (Ireat 7 'he incompleteness of the agrarian reform, when 
promulgated, and (he delays in it.s execution ended in turning 
Chernyshevsky against the (.lovernment, and he and Dobrolyubov, 
became the leaders of the radical party which demanded immedi¬ 
ate and wholesale reform. A visit to Hertzen in London convinced 
Chernyshevsky of the futility of the Liberal movement, and 
rc-sultcd in a rujiture lietween the Liberals and Radicals. Cheniy- 
shevsky, now supported by the Nihilists, increased his agita¬ 
tion till his sudden arrc'st in 1862. He was tried in 1864 and sent 
for 24 years to Siberia. During his imprisonment in the fortress 


j of St. Petersburg he had w'ritten his famous novel Shto Delat 
(“What is to be doner' 1863. Eng. trans. under the title The Vital 
I C^o7s/ion, 1866)—a cias.sic of (he revolutionary movement which 
I earned him his severe sentence. In 1883 he was transferred from 
north Siberia to Astrakhan, where he began to translate Weber’s 
Universal History. In 1889 he was allowed to return to Saratov, 
where he died, broken in health, a few months after. 

See G. Plckhanov, N. G. Tschernyschewsky (Stuttgart, 1894). 
CHEROKEE (cher'o-ke). This tribe, of Iro(|uoian lineage, 
is one of (he largest in the United States. They inhabited the 
southern Alleghanies, where the Carolinas, Georgia, Alabama, and 
7 'c‘nncs.see adjoin. Their name seems to be of Muskogi origin 
and to mean “cave people.” Encountered by Dc Soto in 1540, 
they first came into contact with the British in the latter half of 
the 17th century. They fought on the British side in the Ameri¬ 
can Revolution, refusing to make jx^ace until ten years after it.s 
termination. While settlement pressing in upon them, part of the 
tribe withdrew beyond the Mississippi, but thc‘ remainder, in 
1820, formed a government modelled on (hat of the United States 
and soon after adopted the alphabet, or rather .syllabary, invent¬ 
ed by <»ne of their half-bloods, Sequoyah. In 1838 the nation w’as 
reunited in Indian Territory, now Oklahoma, where they were 
rc'cognized as one of the ‘‘five civilized tribes” and set u}) their 
capital at Tahicejuah, their government remaining effective until 
1906, when all C'herokees became United States citizens. Their 
original numbers were about 15,000. making them one of the larg¬ 
est tribes in North America. Admixture of white and Negro 
blood, and adoption of aliens of all threx’ races, as well as vigour 
of the Cherokee stock, have doubled this number. 

The ('herokee were divided into .sevt'n malrilineal clans. Their 
general culture was similar to that of the tribes of Muskogi 
stock to (he south. See Royce, Bur. Am. Ethn. Rep. I'. (1887); 
Moonev, ihid. xix. (i()02). 

CHEROKEE, a city of north-we'sti'rn low'a, U.S.A., on the 
west bank of the Idttle Sioux river, Go mi. E.N.E. of Sioux C'ity; 
the county .seat of Cherokee ceujnty. it is a division jioint on 
the Illinois Central railroad. 'I'he population in 1940 was 7.4G9. 
Cherokee is the trade centre for a rich farming, dairying, and 
.stock-rai.sing country. A State hospital for the insane, accom¬ 
modating 1.650 patients, is located hen'. 

7 'he t'lrsi log hou.se* in the county was built in 185G, 4 mi. S. of 
the (ity, by Robert Perry, who soore thereafter met a colony of 
emigrants from Milford (Mass.), and persuaded them to settle 
near by. 7 ’wo black walnut logs from their first stockade are 
pre.served as a historic relic; and the mill-stones from the first mill 
have been set up as a monument. When the railway reached the 
county ( 1871 ), the present town-site was located about a mile 
from the old town. Just south of the city is Pilot Rock, a huge 
glacial boulder, 40 x Go ft., which was a well-known landmark in 
the da vs of migration westward. 

CHEROOT, a cigar made from tobacco grown in Southern 
India and the Philippine islands. The quality of cheroots varies 
a great deal, but a good example is esteemed for its delicate 
flavour A cheroot differs from other cigars in having both ends 
cut square, instead of one being pointed, and one end considerably 
larger than the other. Cheroot, which is also sometimes spelled 
shcrout. is from the Tamil shuruttu, meaning a roll. 

CHERRAPUNJI, a village in the Khasi Hills district of 
Ass:im, India, notable as having one of the heaviest known rain- 
j falls in the world. Its annual average is 429 in., but the fall varies 
j greatly; 905 in. were registered in 1861 (366 in. falling in July ), 
and only 283 in. in 1873. This excessive rainfall is caused by the 
fact that Cherrapunji st.inds on the edge of the plateau overlook¬ 
ing the plains, where it catches the full force of the monsoon from 
the Bay of Bengal. 

CHERRY. Next to the peach and the plum the cherry is the 
most important stone fruit grown in the United States. The 
horticultural varieties which are of interest for their value as 
edible fruit belong to two groups, the sweet and the sour. Sweet 
cherry fruits are used principally for fresh fruit dessert, while 
the sours make up the great bulk of the frozen and canned cher¬ 
ries of commerce for use in bakeries, restaurants and homes for 
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pies, preserves and sauce. This group is sometimes referred to 
as pic cherries. 

Sweet cherries blossom early in (lie spring, and the flowers 
arc very susceptible to cold and frost injury. The sour cherry 
tree is as hardy as some apple v'arieties, but its flow'er buds arc 
also quite tender to cold after growth starts in late winter, and 


crops are frequently lost by fre 
time. Chiefly because of the spe¬ 
cial climatic requirements of 
these two groups, the principal 
commercial production of sweet 
cherries in the United States is 
limited to the Pacific and inter- 
mountain states of the west, 
while the sour cherries are grown 
principally in districts near the 
Great lakes in the states of Mich¬ 
igan, Wisconsin, Ohio, Pennsyl¬ 
vania and New' York. However, 
(he sour cherry is also grown as 
a dooryard or garden tree in 
many other parts of the country 
where winter temperatures arc 
not too severe or the summers 
too hot and dry, 

,\11 varieties of cultivated 
cherry belong to two species. The 
sweet cherries, I*nmus aviuvi, are 
tall ])yramidal trees with few' 
or no suckers from the roots and 
with leaves downy on the' under¬ 
side. The sour cherries, Primus 
icrasus, are small, broader trees 
with maru’ suckers from the 
roots and with fruit .sour to bitter 
in taste. Wild forms of the swt'C 
United State's and in Euro[)e are 
wild sweet cherry. 


‘s occurring near blossoming 



Sweet cherries are more or 
less heart-shaped and are some- 
TIMES referred TO AS HEART 
CHERRIES. THE VARIETY SHOWN IS 
OF THE GEAN TYPE WITH DARK 
FLESH AND REDDISH JUICE. THE 
BIGARREAU TYPE IS SIMILAR IN 
APPEARANCE BUT HAS FIRM FLESH 

“t cherry found growing in (he 
also called mazzard, bird and 


I'he native habitat of the sweet cherry species is considered by 
many authoritii's to be western Asia, while that of Prunus ccrasus 
seems to be close to that of Primus avium in the region about 
the Caspian sea and extending into eastern Europe. These two 
sjiecie.s are widely distributed through the north temperate zone. 
The sweet cherry, Primus avium, has been divided by botanists 
into different groups, but becau.se of hybridization among the 
varieties it is rather difficult in many ca.ses to classify them. 
Sweet cherries with soft, tender flesh form one group known 
by pomologists under the Trench group name or (he 

English ^can. This group is also often referred to as the 
heart cherries. Some of the varieties, such as Wood, are light 
coloured with lolourlcss juice, while that of others, such as Black 
rarlarian. are dark coloured with reddish juice. A second group 
includes those distinguished by the firm, crisp flesh of the fruits 
and often referred to as the Bigarreaus. Bing, a dark red cherry, 
and Napoleon, a light coloured one, are examples of this group. 
Like the sweet cherry, the sour cherry is also divided into groups 
based on the colour of the juice. Cherries with colourless juice arc 
the Amarelles, these having pale red to red fruits more or less 
flattened at the ends. Montmorency is the most important variety 
of this group growm in the United States. The Morellos com¬ 
prise a second group containing varieties such as Engli.sh Morcllo, 
with very dark round to oval fruits and flesh with reddish juice. 
A group of cherries intermediate in type between the sweets and 
the sours is known as the dukes. These cherrie.s, which are con¬ 
sidered to be hybrids between Primus avium and Prunus cerastis, 
have many characteristics of fruit, skin, flesh, juice colour and 
flavour, as well as of tree grow'th, that are intermediate tK*tw’een 
the sweets and sours. Three other species of cherry of low- 
growing bush or shrub form with edible fruit are the Nanking or 
bu^h cherry, Prunus tomentosa, an inhabitant of central Asia; 
the sand cherry, P. pumila, of the shores and beaches of the 
eastern United States, and the western sand cherry or Bessey 


cherry, /'. hessryi, of the western United Slates. 

The cherry is propagated by budding on the wild sweet or 
mazzard stock, or on the small wild, inedible sour cherry of 
southern Euroj^c, Prunus mahakb. The average annual commer¬ 
cial production of sweet cherries in the Uniteii Slates for the 
five-year |.>eriod 1938-42 was slightly over 70,000 tons while 
the average production of sour cherries for the same period was 
93.978 tons. In addition to dessert and culinary uses in the 
home, cheriy fruit is also u.sed in the making of liqueurs. Kirsch* 
wasser is made chiefly on the upper Rhine from a wild black 
sweet cherry, Prunus avium. Maraschino, a liqueur made from 
the marasca cherry, is used in Europe and the United States 
in the making of maraschino cherries. The marasca cherr>' is 
a native of the province of Dalmatia, Yugoslavia. 

7 'he black cherry. Jktinus scrotina, is native to most of the 
eastern half of the United States and adjacent areas of eastern 
Canada. Wood of this species has long been valued by cabinet¬ 
makers in making high (juality furniture. (!'. P. C.) 

CHERRYVALE, a city of Montgomery county, in south¬ 
eastern Kansas, U.S.A., served by the Frisco, the Santa Fe and 
the Union Electric railways. The population in 1940 federal cen¬ 
sus was 3,185. It is surrounded by rich farmland, lying over de¬ 
posits of gas and oil. Its industries include a zinc oxide plant, a 
flour mill and a factory for w'ork jiants and work shirts. The city 
was laid out in 1871 by a railway comjiany later absorbed in the 
Santa Fe .system. Natural gas was discovered in 1.SS9. and oil a 
few }’ears later. 

CHERRY VALLEY, a village of Otsego county. New York, 
U.S.A., in a township of the .same name, 60 mi. N.W. of Albany. 
Pop. (1930) 707; (1940) 704; of the township (1930) 1,326; 
(1940) 1,274. it is served liy the Delaw'are & Hudson railway. 
Cherry Valley is in the centre of a rich farming and dairying 
region, has a chair factory and is a tourist resort with sulphur 
and lithia springs. It was the scene of a terrible massacre during 
the War of Independence. The village was attacked on Nov. ii, 
1778, by Walter Butler (d. 1781 ) and Joseph Brant with a force 
of 800 Indians and Tories, who killed about 50 men, women and 
children, sacked and burned most of the houses and carried off 
more than 70 prisoners, who were subjected to the greatest cruel¬ 
ties, many dying or being tomahawked before the Canadian .set¬ 
tlements were reached. 

C'herry Valley waS incorixirated in 1812. 

CHERSIPHRON, a Cretan architect, the. traditional builder 
(with his .son Metagenes) of the great Ionic temple of Artemis at 
Ephesus in the 6lh century n.c'. Remains of this temple were 
found by J. T. Wood and brought to the British mu.seum. 
A fragmentary inscription supports the statement of Herodotu.s 
that the pillars were presented by King Uroi'sus. 

CHERSO, one of the three major islands of the Quarnero 
group, lying off the E. coast of the peninsula of Istria, Italy. With 
the adjacent island of Lus.sin it w-as transferred to Italy in the 
settlement after World War I and was included in Venezia Giulia, 
while Veglia, the third member of the group, was attached to Yu¬ 
goslavia. 

Cherso, 40 mi. long and 8 mi. wide, has a total area of 
125 sq.mi. It is separated from Lu.ssin by a navigable channel, 
crossed by a .swing bridge, the channel being lielieved to be arti¬ 
ficial and the result of Roman work. The Roman town of Osscro, 
now' a village but formerly the capital of Cherso, stands where 
the two i.slands approach most closely, Lus.sin, though having an 
area of only 28 sipmi,, has a larger population than Cherso and 
contains in Lussin Piccolo a harbour of some importance, while 
Cherso harbour has no great value. Both islands arc structurally 
a part of the karst plateau of Istria, and show similar features, 
with numerous swallow-holes and patches of fertile red earth. 
Cherso contains the interesting karstic L. Vrana. Wine, olive oil 
and fruits are produced in both, but Cherso, which is mountain¬ 
ous, rising to over 2,000 ft., is devoted largely to sheep rai.sing. 
Under the Austrians the population of Cher.so, about 8.000. was 
registered as predominantly Serbo-Croat, the Italians forming a 
minority. But Cherso and Lussin formed together one district, and 
Italians so largely predominated in the latter island as to make the 
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total fiKurcs for the two stocks practically equal. Since the Ital¬ 
ians regarded the Au.sfrian figures as favouring the Setrbo-Croat 
element at their <'XfH,>nse the frontier was drawn to include both 
islands within Italy. The pop. in 1936 wa.s 7,127. 

Sfc “Ihe Au.strian Littoral,” EoreiKn dike Fracc Handbook, 10. 

CHERSONESE, CHERSONESUS or CHERRONESUS, 

a word equivalent to ‘Tx*nin.sulu (Gr. xkpao%, dry, and vrjffos, 
island) In ancient geography the Chersonesus Thracica, Chcr- 
sonesus T’aurica or Scythica, and (Tiersonesus Cimbrica correspond 
to the i><-niiisulas of the Dardanelles, the Crimea and Jutland; 
and the (h>lden Chersonese i.s usually identified with the peninsula 
of Malacca. The I’aurii Chersonese was further distingui.shed as 
the Great, in contrast to the lleracleotic or Little Chersonese at 
its suuth-we.sl corner, where Sevastopol now stands. 

History.— Ihe Tuurir Chf'rsonese (from the 2nd century a.d. 
called Cherson) was a Dorian colony of Heraclea in Bithynia, 
founded in the 5tli century n.c. in the Crimea about 2 m. S. of the 
modern Sevustoiiol. After defending itself against the kingdom 
of Bosporus (,scc Ilosi'ORtis (Tmmi;«u:s), and the native Scythi¬ 
ans and 'I'anri, and even extending its power over the west coast 
of the peninsula, it was comixdled to call in the aid of Mithra- 
dates VI, and Diophantus, c. no n.c., and submitted to the 
Pontic dynasty, (Jn regaining a nominal independence, it came un¬ 
der the Roman suzerainty. In the latter part of the isl century 
A.i),. and again in the second, it received a Roman garrison and 
suffered much interference in its internal affairs. In the time of 
Constantine, in return for assistance against the Bosporans and 
the native tribes, it regained its autonomy and received sfxicial 
privileges. It must, however, have been subject to the Byzantine 
authorities, as inscriptions testify to restorations of its walls by 
Byzantine officials. Under Thcophilus the central government 
.sent out a governor to take the place of the elected magistrate. 
Even so it seems to have preserved a measure of self-government 
and may be said to have been the last of the Greek city .states. It 
had been the main emporium of Byzantine commerce upon the 
north coa.st of the Euxine, Through it went the communications of 
the empire with the Petchenegs and other native tribes, and more 
especially with the Russians. The commerce of Cherson is guaran¬ 
teed in the early treaties between the Greeks and Russians, and it 
was in Cher.son, according to Pseudo-Nest or's chronicle (see 
Nk.stor), that Vladimir was baptized in 9H8 after he had captured 
the city. Its ruin was brought about by thc^ commercial rivalry 
of the Genoese, who forbade the Greeks to trade there and diverted 
its commerce to Caffa and Sudak. The constitution of the city 
was at first democratic under damior^i, a senate and a general 
as.sembly. Latterly it appears to have become aristocratic, and 
most of the pow'er was concentrated in the hands of the first 
archon or protenon, who in time was superseded by the siratcii,us 
sent out from By/.antiuni. Its most interesting political document 
is the form of oath sworn by all citizens in the 3rd century b.c. 

Remains.—The remains of the city occupy a space about tw’O- 
ihirds of a mile long by half a mile broad, enclosed by a Byzantine 
wall Remains of a Greek wall going back to (he 4th century b.c. 
have been found lieneatli this in the eastern or original part of 
the site. Many Byzantine churches, both cruciform and basilican, 
have been excavated. The latter survived here into the 13th 
lentury when (hey had long been extinct in other Greek-speaking 
lands, The churches were adorned w'ith fre.scoes. w^all and floor 
mosaics, and marble carvings similar to work found at Ravenna. 
'Fhe fact that the site has not been inhabited since the 14th 
century makes it important for our knowledge of Byzantine life. 
T'he city wa.s used by the Romans as a place of banishment: St. 
dement of Rome was exiled hither and first preached the Gospel; 
another exile was Justinian IT, who is said to have destroyed the 
city in revenge. Its coin.s range from the 3rd century b.c. to about 
A.D. 200. and there are Byzantine issues. 

Str B. Koehne, 2nr Gfschirhtr von Chrrronesm in Taurirn 

(St. Petersburg, 18.48) ; art. “Chersonesus” (ao) by C. G. Brandis in 
Paulv-Wi.^^sDwa, KfoUnt yklopiidie, vo\. iii. 221; A. A. Hubhnskoj, CAer- 
ionrsus I'aurint (St Petersburg, 1^05) (Russian); V. V. Latyshev, 
Insert. Orae SepUnir. Ponti Euxini, vols. i. and iv. Reports of excava¬ 
tions ar>i>ear in the Comptr rendu of the Imperial Archaeological Com¬ 
mission of St. Petersburg from t8&B and in its BuUettn. See also E. H. 


Minns, Scythians and Greeks (Cambridge, 1907). Rostovtseff. M., 
Iranians and Creeks in South Russia (Oxford, 1922). 

CHERT, in geology, a rock consisting mainly of silica in a 
finely granular or chalcedonic form, closely allied to flint (q.v.). 
Cherts are probably formed in several different ways; for example, 
by solution and rc-deposition of the silica contained in the spicules 
of sponges and other siliceous organisms in sedimentary rocks, 
such a.s the Carboniferous limestone and Upper Greensand of 
England; by accumulation on the floor of the sea in ancient times 
of radiolaria and diatoms, like some of the modern deep-sea de¬ 
posits; by precipitation of silica from magmatic solutions belong¬ 
ing to the later stages of submarine volcanic eruptions. In some 
instances it is uncertain which of these causes was concerned in 
their formation. Cherts rich in compounds of iron, of volcanic 
origin, were the primary source of the iron ore of the Lake Su- 
{.xirior region of the United States. The Rhynie cherts of Devonian 
age, in Scotland, are noteworthy for the remarkable preservation 
of the minute details of the structure of fossils embedded in them. 

(R. H. Ra ) 

CHERTSEY, urban district of Surrey, England, 22 mi. S.W. 
of London by the S.R. Pop. (1938) 21,740. Area 15.6 sq.mi. It 
is pleasantly situated on the right bank of the Thames, which is 
crossed by a bridge of .seven arches,built of Purbeck stone in 1785. 

The fir.st religious settlement in Surrey, a Benedictine abbey, 
was founded in 666 at Chertscy (Cerotesci, Ccriesey), the manor 
of which belonged to the abbot until 1539, since when it has been 
a possession of the crown. In the reign of Edward the Confessor 
CTiertsey was a large village and was made the head of Godlcy 
hundretl. Cherlsey owed its importance primarily to the alibey, 
but partly to its geographical position. Ferries over the Redewynd 
were subjects of royal grant in 1340 and 1399; fbe abbot built a 
new bridge over the Bourne in 1333, and wholly maintained the 
bridge over the Thames when it replaced the 14th century ferry. 
In 1410 the king gave permission to build a bridge over the 
Redewynd. As (he centre of an agricultural district the markets of 
Chertscy were imjxjrlant and arc still held. 

Three days’ fairs were granted to the abbots in 1129 for the 
feast of St. Peter ad Vincula hy Henry Til. for Holy Rood day; 
in 1282 for Ascension day; and a market on Mondays was 
obtained in 1282. 

Little remains of the abbey buildings, which fell into decay in 
the 17th century. The ground-plan, however, can be traced and 
the fish-ponds are complete. Among the abbots the most famous 
was John de Rutherwyk, who was appointed in 1307, and con¬ 
tinued, till his death in 1346, to carry on a great system of altera¬ 
tion and extension. The house in which the poet Cowley sfient the 
last years of his life remains. The town is the centre of a large 
residential district. Its principal trade is in produce for the Lon¬ 
don markets. 

See Lucy Wheeler, Cherlsey Abbey (London, 1905) ; Victoria 
County History, Surrey. 

CHERUBIM are winged creatures associated in the Old 
Testament with the deity. The name, plural of the Hebrew 
kerub, has no Hebrew etymology, and was taken over, with the 
conception, from older sources. Similar creatures are found in 
other oriental religions. The cherubim who guard Paradise (Gen. 
iii, 24) are introduced, without description, as well-known figures. 
The cherub appears also in Ezek. xxviii. 13-16, behind which pas¬ 
sage lies another version of the Paradise story, but the text is too 
obscure to throw much light on his character. More illuminating is 
the vision of Ezekiel ch. i., where the four “living creatures” at¬ 
tendant upon the divine chariot are undoubtedly cherubim, for 
they are expressly so named in Ezek. x. These have each four 
wings, and four faces—those of a man, a lion, an ox, an eagle. 
The two seraphim of Isa. vi. belong to the same category, though 
these have six wings and, presumably, human faces. In Ezekiel 
and Isaiah these beings are connected with the divine throne. It is 
thus natural that we should find two gold cherubim covering the 
“mercy-seat” (Exod. xxxvii. 6-9, xxv. 18-22). Representations 
of cherubim are found also in the hangings of the shrine (Eifod. 
xxvi. I, 31), and figures of two cherubim, overlaid with gold, in 
Solomon’s temple (1 Ki. vi. 23-28^ viii, 6 seq ), others carved oa 
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the walls (vi. 29-32), and about the bases of the “molten sea’’ 
(vii. 29). So the temple of Ezekiel has carved decorations of 
cherubim, these with two faces, a man’s and a lion’s (xl. 18 seq.). 
The description of Yahweh riding “upon a cherub,” Ps. xviii. 10, 
has for its parallel “upon the wings of the wind”; this, although 
in Babylonian myth the south wind has wings that can be broken, 
suggests that a mythological conception is used merely for poeti¬ 
cal effect, a conclusion confirmed by the similar passage Ps. civ. 
3, in which the cherub is replaced by clouds. 

To sum up, the cherubim are hybrid creatures, with wings of 
birds, human or animal faces, regarded as attendants upon the 
divine throne, or guardians of specially sacred places. The four 
“living creatures” of Rev. iv. 6 are lineal descendants of those in 
Ezekiel’s vision. In Jewish literature the cherubim appear as a 
class of angels. Representations of figures similar to the Old 
Testament cherubim have been discovered in many places, a pair 
from Dendera showing striking resemblance to those described 
in Exodus. 

Srr the illustrations in Gressmann’s Altorientalische Texie und 
fiilder zum Allen Testamente, nos. 378 seq.; Vincent, Revue Biblique, 
p. 487 .seq. (1926). (W. L. W.) 

CHERUBINI, MARIA LUIGI CARLO ZENOBIA 
SALVATORE (1760-1842), Italian musical composer, was 
born at Florence on Sept. 14, 1760, and died on March 15, 1842 in 
Paris. His father was Maestro ol Cembalo at the Pergola theatre, 
and began to teach him music when he was six. By the time he 
was 16 he had composed a great deal of Church music, and in 
1777 he went to Bologna, where for four year.s he studied under 
Sarti. This famous master well earned the gratitude which after¬ 
wards impelled Cherubini to place one of his double choruses by 
the side of his own Et I'itam Venturi as the crown of his Treatise 
on Counterpoint and Fu^ue, though the juxtaposition does Sarti’s 
music no good. Cherubini also worked at operatic composition, 
and Sarti sometimes, like the great masters of painting, entrusted 
his pupil with minor parts of his own works. Cherubini’s first 
complete opera, Quinto Fabio was produced in 1780 and was 
followed in 17S2 by Annida, Adriano in Stria, and other works. 
In 1784 he was invited to London to produce two works for the 
Italian opera there, one of which. La Finta Principessa, was 
favourably received while the other, Giulia Sahino, was, accord¬ 
ing to a contcm^iorary witness, “murdered” by the critics. 

In 17S6 he left London for Paris, which became his home 
after a visit to Turin in 1787-88 on the occasion of the produc¬ 
tion there of his Ifif;enia in Anlide. His first French opera, 
Demop/wn (1788), which was not a popular success, already 
marks a departure from the Italian style, which Cherubini still 
cultivated in the pieces he introduced into the works of Anfossi, 
Paisiello and Cimarosa, produced by him as director of the Ital¬ 
ian opera in Paris (established in 1789). In Paris Cherubini be¬ 
came a great compioser. If his melodic invention had been as 
warm as Gluck’s, his masterly technique would have made him 
one of the greatest composers that ever lived. But his personal 
character shows in its Johnsonian “anfracluosities” an un- 
Johnsonian “unclubability,” which extends to the centre of his 
art and deprives even bis finest music of the glow of inspiration 
that fears nothing. 

With Lodoiska (17Q1) the series of Cherubini’s master-pieces 
begins, and Medt^e (1797) shows his full powers. Cherubini’s 
creative genius was never more brilliant than at this period, as 
the wonderful two-act ballet, Anacreon, shows; but his temper 
and spirits were not improved by a series of disappointments 
which cajlminated in the collapse of his prosfiects of congenial 
success at Vienna, where he went in 1805 in compliance with an 
invitation to compose an opera for the Imperial theatre. Here 
he produced, under the title of Der IVassertrdger, the great work 
which, on its first production on January 7, 1801 (26 Nivose, 
An 8) as Les Deux Journees, had thrilled Paris with the accents 
of a humanity restored to health and peace. It was by this time 
an established favourite in Austria. On February 25 Cherubini 
produced Faniska, but the war between Austria and France bad 
broken out immediately after his arrival, and the run of Famska 
was stopped by the bombardment and capitulation of Vienna. 
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His stay at Vienna is memorable for his intercourse with 
Beethoven, the most whole-hearted admirer be and his works 
have ever met in a century and a quarter. The mighty genius 
of Beethoven, which broke through all rules in vindication of the 
principles underlying them, was incomprehensible to Cherul)ini, 
in whose mind the creative faculties were finely developed, but 
whose critical faculty wa.s supplanted by a mere disciplinary code 
inadequate even as a basis for the analysis of his own works. 
On the other hand, it would be impossible to exaggerate the in¬ 
fluence Les Deux Journees had on the lighter p.irts of Beethoven’s 
Fidelia. Cherubini's librettist was also the author of the libretto 
from w'hich Fidelia was adapted, and Cherubini’s score was a 
constant object of Beethoven's study, not only before the pro¬ 
duction of the first version of Fidelia (a.s Leanare) but also 
throughout Beethoven's life. Cherubini’s record of Beethoven's 
character is contained in the single phrase. “II etait toujours 
brusque,” a fine example of the pot's opinion of the kettle. The 
overture to Leonora merely puzzled Cherubini as to what key it 
might be in. Beethoven’s brusqueness did not prevent him from 
assuring Cherubini that he con.sidered him the greatest, composer 
of the age and that he IovtcI and honoured him. Cherubini's 
incapacity to understand Beethoven did not ])revent him from 
working on the grand scale which Beethoven had by that time 
established as a permanent standard for musical art. The colos- 
.sal breadth of the duet Per fide s ennemis in M^di^e is almost in¬ 
conceivable without the example of Becthoven’.s C minor trio, 
op. I, No. 3, published two years before it. On the other hand 
the cavatina Etcrna iddio in Faniska is of a terseness and depth 
not only worthy of Beethoven but surpri.singly like him in style. 

After Cherubini's disappointing visit to Vienna he did little 
until 1800 when his friends with nuuh difficulty persuad(‘d him 
to w'rite a mass for the consecration of a (hurch at the country 
seat of the prince de Chimay, where he was staying With this 
mass (in F, for thn‘c-part chorus and orchestra), the period of 
his great Church music l)cgins; although it was by no means 
the end of his caret'r as an opera writer, which lasted as late as 
his 73rd year (1832). This third period is also marked by sev¬ 
eral in.strumental compositions. An early even! in the annaks 
of the Philharmonic Society was the invitation of Cherubini to 
London in 1815 to produce a symphony, an overture anfi a vocal 
piece. The .symphony (in D) was afterwards arranged, with a 
new slow movement, as the string quartet in C (1829), a curious 
illustration of Cherubini’s notions of .symphonic n.s well a.s of 
ch.'imber-music style, for the quartet-writing is just like that of 
his other quartets; oil-painting restricted to black and while. 
Nevertheless the first three of the six string quartets written 
between 1814 and 1S37 are intcre.sting works performed with 
success at the present day, ,and the last three, di.scovered in 1889 
are not without fine passages. 

At the eleventh hour Cherubini received recognition from 
Napoleon, who, during the Hundred Days, made him chevalier 
of the Legion of Honour. Then, with the re.storation of the 
Bourbons, Cherubini’s position improved. He was appointed, 
jointly with Lesucur, as compo.ser and conductor to the ('ha{)cd 
Royal, and in 1822 he obtained the permanent directorship of 
the conservatoire. 

In 1833 Cherubini produced his last work for the stage. AH 
Baba, adapted (with new and noisy features which excited Men¬ 
delssohn's astonished disgust) from a manuscriiit oj)era, Kou- 
kourgi, written 40 years earlier. It is therefore not one of the 
brighter rockets from what Mendelssohn called “the extinct 
volcano.” But the requiem in D minor (for male voices), writ¬ 
ten in 1836, is one of Cherubini's greatest works, and, though 
not actually his last com[K)sition, is a worthy close to the long 
career of an artist of high ideals who, while neither by birtlj 
nor temperament a Frenchman, must yet be counted with a still 
greater foreigner. Gluck, as among the glories of French classical 
music. Cherubini’s Treatise on Counterpoint and Fugue embfxiies 
his views as a theorist. Concerning one i6th century idiom, as 
natural in pure polyi)hony as “attraction of the relative” is in 
classical Greek. Cherubini remarks, “No tradition gives us any 
reason why the classics thus faultily deviated from the rule.” On 
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another |)oint where there is n fine opportunity for stimulating 
a sense of harmonic values, he inculcates a mechanical pseudo- 
logic with the remark that “The opinion of the classics apj)cars 
to me erroneous, notwithstanding that custom has sanctioned it, 
for (»n the princi[)le that the dis( ord is a mere suspension of 
the chord, it should not aftect the nature, of the chord. But since 
the classics have ])ronoun(ecl judgment we must of course sub¬ 
mit “ On the whole (■herul)ini's career a.s a teacher did more- 
harm than good in his lifetime, and his Treatise on Counterpoint 
and Tu^ue continues at the present day to invest disastrous mis¬ 
interpretations of classical art forms with the authority of a 
great composer. 

And yet as a com{)oser ('herubini was no psucdo-classic: but 
a really great artist, flis purity of style rarely joined itself to 
matter that could express the ideals he kept always in view. In 
his love of those ideals there was Icto much fear: but Beethoven’s 
estimate of him is more just than the contemptuous neglect with 
which his art is treated now. 

His princip.'d works arc- summarized by l-etis as 3.^ o|K-ras, 
jg Church compositions, four cantatas and several instrumental 
pieces, f)esides the- treatise on counterj)oint and fugue. 

Good modern full score.', of the two Recjuierns and of l.rs 
Deux Jonrm'is (the latter uidOrtunalely without the dialogue, 
which however, is accessible m a careful German translation in 
the Reelam liihliothek), and abo of ten opera overtures, are cur¬ 
rent in the I\-ters edition. Vocal scores of some of the other 
operas are not diHicult to get The great ('redo is in the Peters 
editiem, but is bc-cccming scarce, 'I'he string c|uar(els arc in f‘aync's 
Miniature Scores. It is very desirable that the ojteras, from 
Demophon onwards, should be republishc-d in full score. 

(D. F. T.) 

UniMor.KAi'UV.— I), henne- baron, Ciirruhinl (i«0j> ; E. Hellasis, 
Cheriihini (1S74 and lOtJ) ; (’rovve^t, i'hcruhini, i.Scw; R. Ilohcnem.ser, 
Chrruinni, sent t.elien inut Seine H'erke (Leipzig, iQi.c) ; M. 
(,)uatreili‘s I’Kpine, Cherithini S'aies et Documents inedits 

dalle, icp.j). 

CHERUEL, PIERRE ADOLPHE (tSog-KScjn French 

historian, was born .-it Hoiic-ti. Jlis most important work was deme 
on the history of I'ramc- in the 17th century. Among his books 
are llistoire de I'adniiuistnition monan hique en France depuis 
I'avhiement de I’hilippe-Auguste jusiiu'd la mart de Louis A 7 F. 
(1855); Dictionnaire historiiiue des institutions, moeurs et 
evutumes de la France (1855); Journal d'Olivier Lefevre d'Or- 
messon (1860-62); editions of the Lettres du carditutl Mazarin 
pendant son ministhc (6 vols., iSjo-cp), continued by the vi- 
comte G. d’Avenel; of the Mernoires du due de Saint-Simon 
(i 85(>-58 and 1878-81); Notice sue la i>ie et sur les mernoires 
du due de Saint-Simon (iS7(d ; I/isioire de la France pendant la 
minority de Louis .V/l'. (.4 vols , iSSo) and Ilistoire de la France 
sous le rninisthe de Mazarin (3 vols., 1882-83). 

CHERUSCI, an ancient German tribe occupying the basin of 
the Weser to the north of the C'hatti {q.v.). Together with the 
other tribes of western Germany they submitted to the Romans 
in I i-c) H.C., but in a. 11. c; Arminius, one of their princes, rose in 
revolt, and defeated and slew the Roman G.eneral Quintilius \ arus. 
annihilating his army. Germanic us Caesar (q.v.) made several 
unsuccessful attempt.s to bring them into subjection again. By the 
c-nd of the 1st century a.d. their prestige had declined, and their 
territory was eventually occuined by the Saxons. 

Hnu.locacAPiiY.— -.SVr Tacitus. Annuls, i. :, ir, 12, ii; Germania, ^ 6 . 

CHERVONETZ, the new Russian monetary unit, instituted 
in 1922 as part of the New Economic Policy. The old pre-World 
War I rouble had, owing to heavy war expenditure, the military- 
Gommunist era of 1917-22 and to post-war heavy budget deficits 
(balanced deliberately by fresh note emissions), depreciated to 
vanishing point. When the Soviet Government realized the need 
of a slalilc currency they instituted the chervonetz. 

The chervonetz ccjuals 10 pre-war roubles of 2s. 1 Id. Cher- 
vonetz notes were issued by the new State bank, having a back¬ 
ing of 25G' in gold, platinum or stable foreign exchange, the re¬ 
maining 75G cover to consi.st of marketable goods, short-term 
securities or apiiroved bills of exchange. These notes were from 
their inception restricted in their issue, so as to maintain the above | 


provisions, and in particular steps were taken to discourage them 
from entering into internal circulation. They w-ere used as the 
basis of the nation’s currency system and foreign exchange rates 
were quoted in chervontsi. 

Side by side with the chervonetz a new series of rouble notes 
was issued intended for internal use. These had no fixed conver¬ 
sion ratio against the chervonetz. and for the two ycar.s imme¬ 
diately .succeeding their fir.st appearance they were issued freely 
to balance successive budget dc-ftcits. Hence they in turn rapidly 
depreciated until the conversion ratio reached the astronomical 
figure of 200,000,000.000 roubles to one chervonetz. 

In 1924 it proved [lo.ssible to balance the budget and so to 
reorganize the internal currency. New currency rouble notes were 
issued, their volume being limited to half that of the chervontsi 
in circulation. Simultaneously the old Soviet or 1923 roubles 
were gradually withdrawn. Since 1924 the internal currency has 
(onsi.sted ol stable roulfic, currency notes and subsidiary coins. 
{See also Roi ble,") 

CHESAPEAKE AND DELAWARE CANAL, in the 

United States, connects Chesapeake City, Md.. and Debuvare 
City, Del., and [)rovide.s a w.iter route directly across Delaware 
and Maryland from Delaware bay to Chesapeake bay. It i.s 14 m. 
long, 90 ft. wide and 12 ft. in depth. It cost about $10,000,000 
and in 1937 had a traflic volume of 1,436.828 ton.s. 

CHESAPEAKE AND OHIO CANAL, in the United 

Stales, between Cumberland, Md., and Washington. 1 ) C.. was 
Li.sed formerly for the transportation of coal from the ('umberland 
region to the J’otomac river. 

'Phe cost of construction with imiirovetiK-nts was ;iboul $14,- 
000.000. It is i84mi. long, 68fi. wide and Oft. in depth. The 
canal is no longer used for navigation. 

CHESAPEAKE AND OHIO RAILWAY COMPANY 

i^ a modern day development of (jeorge \V'ashington’s jilan for a. 
transiiortation system to conrieit the waters of Chesajx-ake Ba>’ 
with the Ohio and Missis.sippi valleys. Much of it.s line is laid on 
the original route of Georgi- W'a.shitiglon’s (anal comijaiiies and 
other parts j)arallel the routes whidi Washington sijr\-e\’ed for 
wagon roads The pre.sent corni)an\- was im or])oraled in 1S68. a 
consolidation of two .small line.s—the Virginia (.'(-nlral and the 
Covington & Ohio, which were linked and [xisln-d we.siward. In 
1888 it absorbed the Richmond & Alleghany, and took title to all 
the “rights of way and apinirtenances" of George Washington's 
James River Company, of which Ridimoml & Alh-ghanv was 
pos.st-ssor. ('liesapcake and Ohio's eastern terminals are at Wasli- 
ington, D C., and Hampton Roads. \'a. One of the great cast and 
west trunk lines, it pierces the heart of the rich hiluminoiis fields 
of West Virginia and Kentucky and has western outlets at Louis¬ 
ville, Ky., at Toledo, Ohio, on Lake- Erie, and through Cincinnati 
it reaches Chictigo on Lake Michigan. It operates 3,117 miles of 
railroad. About three-fourths of its traffic originates on its own 
lines. Cost of road and (-quipment on Dec. 31, i()3(;, wa.s $565,- 
616,630. 

In 1939 the operating revenues were $i 18,722,054; operating 
expenses, $68,859,622; operating ratio, 58 0^.; net railway operat¬ 
ing income, $36,354,138; other income, $650,918; total income. 
$37,005,056; fixed charges, $9,519,434; surplus after charges, 
$27.342,711. (G. D. Br. ) 

CHESELDEN, WILLIAM (1688-1752), English surgeon, 
W'as born at Somerby, Leicestershire, on Oct. iq, lOSS. He studied 
anatomy in London under William Cow'per (n) 0 ()-i 70(1), and in 
1713 published his Amifomy of the Human Body. He became 
surgeon at i>(. Thomas’s and St. George’s hos[)itals. London, 
('he.selden is famous for his “lateral operation for the stone,” 
which he first pierformed in 1727. He also effected a great ad¬ 
vance in ophthvilmic surgery by his o[)eration of iridectomy, de¬ 
scribed in 172S, for the treatment of certain forms of blindness 
by the production of an “artificial jiupil.” He attended Sir Isaac 
Newton in his last illness, and was a friend of Alexander Pope and 
of Sir Hans Sloanc. He died at Bath on April 10, 1752. 

CHESHAM, an urban district and market town of Bucking¬ 
hamshire, England, 26 mi. W.N.W. of London by the L.N.E. and 
Met. Joint railway. Pop. (cst. 1938) 10.410. Area, 5 sq.mi. It 
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is pleasantly situated in the narrow valley of the river Chess, 
tlanked by low wooded chalk hills. St. Mar>’’s church, which has 
some ancient frescoes, is mainly Perpendicular in style. Dair>'^ 
utensils, chairs, malt-shovels, etc., are made of beech, Shoemak- 
injr is also carried on. Waterside, adjoinintr the town, has duck 
farms and extensive watercress beds, for which the Chess is noted 

CHESHIRE, a north-western county of England, bounded 
north by Lanca.shire, north-east by Yorkshire and Derbyshire, 
south-east by Staffordshire, south by Shropshire, west by Denbigh¬ 
shire and Flint, and north-west by the Irish Sea. Area 1.014.6 sq. 
m. The coast-line is formed by the estuaries of the Dee and the 
Mersey, which arc separated by the low rectangular peninsula of 
Wirral. The Dee forms a great part of the county boundary with 
Denbighshire and Flint, and the Mersey the boundary along the 
whole of the northern side. The principal river within the county 
is the Weaver, which crosses it on a north-westerly course, and 
receiving the Dane at Northwich, discharges into the estuary of 
the Mersey south of Runcorn. The surface of Che.shire is mostly 
low and gently undulating or flat: the broken line of the Peck- 
fort on hills, seldom exceeding 600 ft. in height, is conspicuous. 
The northern part of the hills coincides approximately with the 
district called Delamcre Forest, formerly a chase of the earls 
of Chester, and finally disforested in 181 j. Southwards, command¬ 
ing the narrow gap of the Cowy river on the we.st stands the 
Norman castle of Beeston. Distributed over the county, but prin¬ 
cipally in the eastern half, are many small lakes or meres, such 
as Combermere, Talton, Rostherne, Tabley; Doddington, Mar- 
bury and Mere. 

With the exception of some Carboniferous rocks on the eastern 
border, and a small patch of Lower Lias near Audlem, the whole 
county is occupied by Triassic strata. The great central i)lain is 
covered by Kcuper Marls, rich grtissland loams with many beds 
of rock-salt, mostly thin, though two arc from 75 ft. to over 
TOO ft. thick. Thin beds and veins of gypsum arc common in the 
marls. The striking features of the Peckforton Hills, which run 
north and south, bordering the valley of (he Weaver on the west, 
are due to the rejTeated faulting of the Lower Keuix*r Sandstone, 
which lies upon beds of Hunter Sandstone. Besides forming this 
well-marked ridge, the Lower Keuper Sandstone, which is quar¬ 
ried in several places, forms several ridges north-west of Maccle.s- 
held and tippears along (he northern border and in the neighbour¬ 
hood of New Brighton and Birkenhead. It is a good building stone 
and an important water-bearing stratum. At Alderley Edge ores 
of (oi.ipcr, lead and cobalt arc found. W'est of the Peckforton 
ridge, liunter Sandstones and pebble beds extend to the border. 
They also form low foothills between Cheadle and Macclesfield. 
They fringe the northern boundary and appear on the .south¬ 
eastern boundary as a narrow strip of hilly ground near Woorc. 
from Macclesfield northwaird through Stockport is a narrow 
tongue of coal-measures—an extension of the Lancashire coalfield. 
Coal is mined at Nest on in the Wirral peninsula from beneath 
the Trias; it is a connecting link between the Lancashire and 
Idintshire coalfields. Glacial drift with northern erratics is thickly 
spread over all the lower ground; at Crew'e (he drift is over 400 ft. 
thick. Patches of drift .sand, with marine shells, occur on the high 
ground east of Macclesfield at an elevation of 1.250 ft. The 
Cheshire lowland filled with prehistoric swamp and forest has 
not yielded large finds of ancient objects. A list of perforated 
stone axes is given in Tram. Lancs, and Cfucs. Ant. Soc., vol. v., 
p. 327 {see also vol. xi., p, 171). Tranmerc has yielded a stone- 
celt retaining part of its wooden handle. Copper was mined at 
some early period at Alderley Edge and stone hammers with a 
groove for attachment occur here. The type occurs in Shetland, 
Wales, South-West Ireland, Brittany, the Iberian Peninsula. 
Savoy, Austria and Egypt; it is well-known in the New World and 
the Cambridge Museum has specimens from Australia. A flat celt 
of cop[>er or bronze is known from Grappenhall. Broxton has 
yielded one of the few trunnion celts of Britain (see Hemp, W. J. 
Antiq. Journ., vol. v. 1925, p. 51) together with two palstaves and 
a spearhead. A dagger blade and a pommel have been found at 
Wilmslow and the surface of the upper Forest bed at Meols has 
yielded antiquities apparently of the Early Iron Age. 
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History. —The earliest recorded historical fact is the capture 
of Chester by the Northumbrian king Aethelfrith about 614. 
After a period of incessant strife between Britons and Saxons the 
district was subjugated in 830 and incorporated in the kingdom 
of Mercia. During the gth century .Aethelwulf held his parliament 
at Chester, and received the homage of his tributary kings from 
Berwick to Kent, and in the 10th century .Aethelflaed rebuilt 
the city, and erected fortresses at Eddisbury and Runcorn. 
Edward the Elder garrisoned Thelwall and strengthened the 
passages of the Mersey and Irwell. On the splitting up of Mercia 
in the loth century the dejxmdent districts along the Dee were 
made a shire for (he fortress of Chester. The shire is first men¬ 
tioned in the .Abingdon Chronicle, which relates th;it in 9S0 
Che.shire was plundered by a fleet of Northmen. At the tinu' of 
the Domesday survey the county was divid(‘d into twi he hun¬ 
dreds, exclusive of the six hundreds between the Ribble and the 
Mersey, now included in Lanca.shire, but then a part of Chesh¬ 
ire. Of the seven modern hundieds Bucklow akme retains its 
Domesday name. The hundreds of Atiscross and Plxestan have been 
transferred to the counties of I'linl and Itenbigh, with the excep¬ 
tion of a few townships now in the hundred of Broxton. Che.shire 
put up a determined resistance to the t'onqueror and no English¬ 
man retained estates of importance after the ('on(]uest. It was 
constituted a county palatine, with an indeiiendent parliament 
consisting of the barons and clergy, and courts ami all lands 
except tho.se of the bi.shoi) were held of the earl. During the i.:th 
and I3(h centuries (he county was imjiocerished by the constant 
inroads of (he Welsh. In 1264 the castle and city of Chester 
were granted to Simon de Montfort. Richard IT, in return for 
support made the county a principality, but the act was revoked 
in (he next reign. In 1403 Cheshire was (he headepjarters of Hot- 
.spur. At the beginning of the Wars of the Ro.ses Margaret col¬ 
lected a body of supporters from among the Che.shire gentry, and 
Lancastrian risings occurred as late as 1464. In 1643, Chester 
was made the headquarters of the royalist forces, while Nantwich 
w’as garrisoned for the p.irliament, and the county became the 
scene of constant skirmishes until the surrender of Chester in 
1646. 

In the reign of Henry VTIT. the distinctive privileges of 
Che.shire as a county palatine were abridged, The right of sanc¬ 
tuary attached to the city of Chester was abolished and justices 
of peace were afipointed as in other parts of (he kingdom. An 
impression of the wealth of the rich agricultural county is to 
be .seen in the numerous half-timbered houses and ancient manor- 
houses such as Brarnhall Hall, near Macclesfield and Mori'ton 
Old Hall, near Congleton. The former dates frcmi the i ^th and 
14th centuries, and contains a handsome jianelled hall. Morel on 
Hall and several others, such as Brereton and Dorfold Halls, are 
Elizabethan. Vale Hall near Winsford incorporates fragments 
of a Cistercian monastery founded in 1277. Ecclesiastical archi¬ 
tecture is not well rey)resen(c-d outside (Tester (q.v.), but Lower 
Peovc'r, near Knutsford has a notable half-timbered church of 
13th century dale, restored in 1852. There is also a fine late 
Pcrjiendicular church (with earlier portions) at Astbury nc‘ar 
Congleton, and the churches of Banbury and Malpas are Per¬ 
pendicular and Decorated. St. Michael’s church and the Rivers 
chapel at Macclesfield are noteworthy. In the market-jilace at 
Sandbach arc two remarkable sculptured Saxon cro.s.ses. 

Agriculture and Industries.— From earliest times the sta[)le 
products of Che.shire have been salt and cheese. The salt-pits of 
Nantwich, Middlewich and Northwich were in active oi)eration 
at the time of Edward the Confes.sor, and at that date the mills 
and fisheries on the Dee also furnished a valuable source of 
revenue. Twelfth century writers refer to the excellence of 
Cheshire cheese. The trades of tanners, skinners and glove- 
makers existed at the time of the Conquest, and the export trade 
in wool in the 13th and 14th centuries was considerable. The 
soil of the county is varied and irregular; a large proportion is 
clay. About 75^% <^f Ihc total area of 638,960 ac. was under cul¬ 
tivation in 1939. Oats were the most important cereal, occupy¬ 
ing 35,224 ac., and over 52% of the cultivated land was in per¬ 
manent pasture. The vicinity of such jTopulous centres as Liver- 
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fwol and Marirfu sfrr slimulafc« dairying. The name of the county 
is Kivrn lo a particular brand of cheese. Pointws are by far the 
most important rootcrop and oicupied 16,416 ac. in 1039 - The 
dams(»n i.N common arnoriK fruit trej-.s, while the strawberry beds 
near farndon and ffoh. are celebrated. Market-jjardeniriR is pur¬ 
sued in the nei/?hbourhoods of C'hester, Walla.sey and Altrincham. 
In the first half of the 19th century the condition of acriculturc 
in Cheshire was notoriously backward. In i86'5:-66 the county 
suffered from (attie pku^ut*, and at various times since di.seases 
introdined from overseas through Liverpool have ravaged the 
(ounty. Th(‘ manufacture of textiles extends from its .seat in 
Lancashire into ('heshire; and (he W'hole northeastern (onpue 
of the county is en^uiyed in branches of the industry, partic¬ 
ularly totfon-spinniriK. Metalworkint^ is important, and em¬ 
braces shipbuilding fllirkenhead) and galvanized iron products 
f'Elh?.smere I’orf ). At Crewe are .situated the great workshops 
of the London, Midland and S<olli.sh railway company, to which 
the town owes its origin and rise, (diemical industries are of 
special importance, and are found along the Mersey; they are 
closely r(‘lat»*d to the sail industry. 'I'he Mersey s!i ^re also has 
rnaehinery and ironworks, flour mills, tobaMO and soaji-work.'^ 

( port Sunlight L Much sandstone is quarried, but the mineral 
wi'alth of tli»‘ (ounty lies in (around ('ongleton and Maccles¬ 
field ) and espei ially salt. 

Some rock salt is obtained at Norlhwicli and Winsford, but 
most of the salt is extraded from lirine both here and at Law- 
ton, Wheehak and Middlewith. Subsidences freciuently occur 
after the brine is [uimped out; walls crack and collapse, and 
houses arr seen leaning far out of the prrpendifular. 

Communications.--The (ounty is wadi served with railways. 
The main line of the L,M SK runs north from Crewe to War¬ 
rington with bram hes from (k'ewe diverging fanwi'^e to Man¬ 
chester, ('hesler, North W:ile>, and Shrewsbury. The (IW.R. 
passes tiorthw.ird from Wn'xham to la'verpool and Manchester. 
The heart of the ((tiinly is tr.oei^ed by the Cheshire lines of 
the L.M S.R.. ser\'ing the salt district, and reaching Chester from 
Mamliesler by way of Delamere forest. In the west, between 
Chester, C'onnah's (Jua>' and Liverpool, the L.N.K.R. operates. 
Many exfieriments in road building have been made in the Wirral. 
'I’lie river Weaver is locked as far up as Winsford, and the tran.s- 
porl of .salt is thus (’xiiediled. In the salt distric t of the Weaver, 
subsidence has rc'sultecl in the formation of lakes of considerable 
extent, wdiith act as rc'servaiirs lo supidv’ the navigation Inland 
navigation is also provided b\- the Crand Trunk, .Shropshire 
Ihiion and other canals, and many small .steamers are in use. 
The Manchester Ship canal passevs through a section of north 
Cheshire, ('iileriiig from the Mersey estuary by locks near Kast- 
ham, and following its sentthern shore up to Ruiuorn. after which 
it takes a course niort* direct than the river, and finally enters 
Lanc.ishire at the junction of the Irwtdl with the Mersey, near 
Irlani. 

Population and Administration. —The* area of the ad¬ 
ministrative county is (^73 sc|.nii,; pop. ficj.pS) 72c}.4oo. Chc'shire 
has been clesc ribi-d as a suburb of Liverpool, Matuhe.ster and the 
Potteries, and has been fna’ly colonized from these populous in¬ 
dustrial centres, ('fn the short seacoast of the Wirral are found 
the popular resorts of New Brighton and Hoylake. The move¬ 
ment of population and tlu* imporlatuc of the industries of the 
coutif)’ have* brought about a vast increa.se of j>upulation in mod¬ 
ern times. Further movements during World War II raisc'd the 
pcH'ulation of the wlmle county by between Sept. ic;3c; and 
Feb. ICJ41. 'rhe count)' contains seven hunchecls and four county 
boroughs, which are Birkenhead, Chester (a city), Stockport and 
Wallnsev. The municipal borough.s are Altrincham, Bebinglon, 
Congleton, Crewe, Dukinlield, Hyde. Macclesf'udd, Sale and 
Stalybridge. Chester is the county town. There arc 24 urban dis¬ 
tricts iyid 10 rural districts. 

The county is in the North WaU's and Chester circuit, and as- 
,^i/es ,»n‘ held at Chester. It has two courts of (|uarler .sessions, 
and is divided into 17 |x*liy sessional divisions. Cheshire is 
almost wholly in the dioce.se of Chester, but small parts arc in 
those of Manche.sler. St. Asaiih and Lichfield. There are nine 


parliamentary divisions returning one member each, namely Mac¬ 
clesfield, Crewe, Eddisbury, Wirral, Knutsford, Altrincham, 
Northwich, City of Chester and Stalybridge and Hyde; the county 
also includes the parliamentary toroughs of Birkenhead and 
Stockport, returning two members, and Wallasey, which returns 
one member. The National Trust owned 496 ac. in Cheshire in 
1942. 

BiBLiocRAPnY,—Sir John Dodclridgfe, History of the Ancient and 
Modern State of the Principality of Wales, Duchy of Cornwall, and 
Earldom of Chester (London, 1630; 2nd cd. 1714); I). King, The. 
Vale-Royall of England, or the County Palatine of Cheshire Illustrated, 
4 part.s (London, 1656); J. H. Hanshall, History of the County Pala¬ 
tine of Chester (Chester, 1817-1S23): J. O. Halliwell, Palatine An¬ 
thology (London, 1H50); G. Ormcrod, History of the County Palatine 
and City of Chester (London, i8ig; new ed. London, 1875-1882) ; J. 
P. Earwaker, East Cheshire (2 vols. London, 1S77); J. Cro.ston, His¬ 
toric Sites f>f Cheshire (Manchester, 1883) ; and County Families of 
Cheshire (Manchester, 1887) ; W. E. A. A.xon, Cheshire Cleanings 
(Manchester, 1884) ; Holland. Glossary of Words used in the County 
of Cheshire (London, 1884-1886); N. G. Philips. Views of Old Halls 
oj Cheshire (London, 1893); Land of Britain (Report of Land Utilisa¬ 
tion Survey) pt. 65 (London, 1941); Survey of Merseyside (Liver¬ 
pool University Prc’.ss. 1934). See also various volumes of the Chetham 
.society and of the Record Society of Manchc.ster, as well as the Pro¬ 
ceedings of the Che.shire Antiquarian society, and Cheshire Notes and 
Queries. 

CHESHUNT, an urban district of Hertfordshire, England, on 
the Lea, 16 mi. N. of London by the L.N.E.R. Pop. (1938) 16.- 
()40. Area 13.3 .sq.mi. Finds indicate the presence of a Romano- 
British settlement. There was a Benedictine nunnery here in the 
13th century. A mansion in the vicinity, the* Great House, be¬ 
longed to Cardinal Woisey. I'heobalcJs J'ark was built in the i8lh 
century. James 1 died here in the original mansion in 1625, and 
Charles I set out from here for Nottingham in 1642 at the outset 
of the Civil War. One of the entrances to Theobalds Park is old 
Temple Bar, moved from Fleet street, London, 1878. The church 
of St. Mary is Perpendicular, with modern additions. Cheshunt 
college (1792') was the successor of a college founded by the 
countess of Huntingdon in 1768 at Trevecca in Brecknockshire 
for the education of ministers of the Methodist connection. In 
1905 it WHS converted into a theological college of the Church of 
England and later became known as Bishop’s college. Cheshunt is 
an important centre of market gardening. 

CHESIL BANK (A.S., ceosoL pebble bank), a remarkable 
beach of shingle on the coast of Dorsetshire, England. It is sep¬ 
arated from the mainland for 8 mi. by an inlet called the Fleet, 
famous for it.s swannery, and continues in all for j8 mi. south¬ 
eastward from near Abbot.sljury, terminating at the so-called 
isle of Portland. At the Port Land end it is 35 ft, above spring- 
tide levcd, and 200 yd. wide; while at the landw-ard end the width 
is 170 yd. and the pebbles decrease in size. This accords w'ith 
the general movement of shingle along this coast from west to 
ea.st. 

CHESNELONG, PIERRE CHARLES (1820-1 8c)q), 

French politician, was born at Orthez, Basses Pyrenees. A mem¬ 
ber of the chamber of deputies from 1865-76, with a short inter¬ 
val in 1870-72, he was an uncomiiromising clericalist and. after 
1870. a Legitimist. He was the soul of the reactionary opposition 
that led to the fall of Thiers; and in 1873 it was he who, with 
Lucien Brun, carried to the cornte de Chambord the proposals 
of the chambers. Through some misunderstanding, he reported on 
his return that the count had accepted all the terms offered, includ¬ 
ing the retention of the tricolour flag; and the count published 
a formal denial. Chesnelong now devoted himself to the estab¬ 
lishment of Catholic univ'ersilies and to the formation of Catho¬ 
lic working-men's clubs. He continued his vigorous polemic against 
the secularization of ihe educational system of I'rance from his 
place in the senate, lo which he was elected in Nov. 1876. 

See M. de M.arccy, Charles Chesnelong, etc. 3 vols. (1908); Mgr. 
Laveille, Chesnelong, sa vie, son action caihoVque et parlementaire 

CHESNEY, CHARLES CORNWALLIS (1826-1876), 

British soldier and militar)* writer, the third son of Charles Corn¬ 
wallis Chesney, Bengal artilleiy, and nephew of Gen. F. R. Ches- 
ney, was born in Co. Down, Ireland, on Sept. 29, 1826. Educated 
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at Blundell’s school, Tiverton, and afterwards at the Royal Mili¬ 
tary academy, Woolwich, he passed out of the academy in 1845 
at the head of his term. In 1858 Capt. Chesney was appointed 
professor of military history at Sandhurst. In 1864 he succeeded 
Col. (afterwards Sir Edward) Haraley in the corresponding chair 
at the Staff college. Chesney s first published work (1863) was 
an account of the civil war in Virginia, which went through several 
editions. But the work which attained the greatest reputation 
was his Waterloo Lectures (1868). Chesney's account illustrates 
both the strategy and tactics which culminated in the final catas¬ 
trophe and the mistakes committed by Napoleon, and for the first 
time an English writer is found to point out that the dispositions 
of Wellington were far from faultless. In the Waterloo Lectures 
the Prussians are for the first time credited by an English pen 
with their proper share in the victory. In 1868 Chesney was ap¬ 
pointed a member of the royal commission on military education, 
to whose recommendations were due the improved organization 
of the military colleges, and the development of military educa¬ 
tion in the principal military stations of the British army. In 
1871 he was sent on a spt'cial mission to France and Germany, 
and wTote a series of valuable reports on the different siege oper¬ 
ations during the war, especially the two sieges of Paris. He 
was consulted by officers of all grades on professional matters, and 
few have done more to raise the intellectual standard of the Brit¬ 
ish officer. He died on March ig, 1876. 

CHESNEY, FRANCIS RAWDON (1789-1872). British 
general and explorer, the son of Capt. Alexander Chesney, was 
born at Annalong, Co. Down. Ireland, on March 16, 1789. He 
received a cadetship at Woolwich, and was gazetted to the Royal 
Artillery in 1805. But though he rose to be colonel-commandant 
of the 14th brigade Royal Artillery (1864). ifnd general in 1868, 
Chesney is chiefly remembered for his connection with the Suez 
canal, and with the exploration of the Eu()hrates valley. His re¬ 
port in 1830 on the feasibility of making the Suez canal was the 
basis of Lesseps’ great undertaking. In 1831 he introduced to 
the home Government the idea of opening a new overland route 
to India by a daring journey along the Euphrates from Anah to 
the Persian gulf. In 1S35 he was in command of a small ex- 
pc'dition for which parliament voted £20,000 to test the navigabil¬ 
ity of the Euphrates. After encountering difficulties from the 
opposition of the Egyptian pasha, and from the need of trans¬ 
porting two steamers (one of which was lost) in sections from 
the Mediterranean over the hilly country to the river, they ar¬ 
rived by water at Bushire in the summer of 1836, and proved 
Chesney’s view to be practicable. In 1847 his period of service 
was completed, and he went home to Ireland, but in 1856 and 
again in 1862 he went out to the East to take a part in further 
surveys and negotiations for the Euphrates valley railway scheme. 
He died on Jan. 30, 1872. 

The chief works of Chesney are: The Expedition for the Survey of 
the Rivers Euphrates and Tifirrs (1850) ; Observations on . 
Fire-arms (1852) ; The Russo-Turkish Campaigns of 1828 and 1829 
(1854) ; Narrative of the Euphrates Expedition (1854). See The. Life 
of Gen. F. R. Chesnev by his wife and daughter, ed. S. Lane-Poole 
(188S). 

CHESNEY, SIR GEORGE TOMKYNS (1830-1895), 

English general, brother of Col. C. C. Chesney, was bom at Tiver¬ 
ton (Devon), on April 30, 1830. Educated at Blundell’s school, 
Tiverton, and at Addiscombe, he entered the Bengal Engineers 
as second lieutenant in 1848. After some years in the public 
works department he earned distinction in the Indian Mutiny 
and was severely wounded in the assault of Delhi. The originator 
of the Royal Indian civil engineering college at Cooper’s hill, 
Staines, he was also its first president (1871-80). In 1871 he con¬ 
tributed to Blackwood’s Magazine “The Battle of Dorking,’’ a 
vivid account of a supposed invasion of England by the Germans 
after their victory over France. This was republished in many 
editions and translations, and produced a profound impression. 
He was promoted major-general in 1886, and general in 1892. 
From 1886 to 1892, as military member of the governor-general’s 
council, he carried out many much-needed military reforms. In 
that year he became Conservative M.P. for Oxford, and was chair¬ 
man of the committee of service members of the House of Com¬ 


mons until his death on March 31, 1895. He wrote some novels, 
The Dilemma, The Private Secretary, 7 'he Lesters, etc., and a 
valuable book on Indian Polity (1868). 

CHESS, once knowm as “checkers,” a game played with certain 
“pieces” on a .special “board" described below. It takes its name 
from the Persian word shah, a king, the name of one of the 
pieces or men used in the game. Chess is the most cosmoi)olitan 
of all games, invented in the East (see History, below), intro¬ 
duced into the West and now domiciled in every part of the 
world. A.s a mere pa.slime chess is e;isily learnt, and a very 
moderate amount of study enables a man to Ihm ome a fair player, 
but the higher ranges of chess-skill are attained only by i)ersislent 
labour. The real proficient or “master” not merely must know the 
subtle variations in which the game abounds, but must be able to 
apply his knowledge in the face of the enemy and to call to his 
aid, as occasion demands, all that he has of foresight, brilliancy 
and resource, both in attack and in defeme. Tw’o chess jdayers 
lighting over the board may fitly be comi)ared to two famous 
generals encountering each other on the battlefield, the strategy 
and the tactics being not dissimilar in spirit. 

7 'hc Board, Pieces and Moves .—The chess-board is divided 
(sec accompanying diagrams) into (>4 chequered squares. In dia¬ 
gram I the pieces, or chessmen, are arranged for the beginning 
of a game, while diagram 2 shows the dimomination of the sejuarcs 
according to the English and German systems of notation. Under 
diagram i arc the names of the various “pieces”—each side. White 
or Black, having a King, a Queen, two Rf>oks (or Ca.stles), two 
Knights, and two Bishops. The eight men in front are called 
Pawns. At the beginning of the game the queen always stands 
ujwn a square of her own colour. The board is so set that each 
player has a white square at the right-hand end of the row near¬ 
est to him. The rook, knight and bishop nearer to the king are 
known as King’s rook. King's knight, and King’s bishop; the 
other three as Queen’s rook, Queen’s knight and Queen’s bishop. 

Brielly described, the powers of 
the various pieces and of the 
pawns are as follow: 

The king may move in any di¬ 
rection, only one square at a lime, 
excepff in castling. Two kings can 
never be on adjacent squares. 
The queen moves in any direc¬ 
tion either diagonally or parallel 
to the sides of the board, whether 
forward or backward. There is 
no limit to her range over vacant 
scjuares; an opponent she may 
lake; a piece of her own colour 
slops her. She is the most power¬ 
ful jjiece on the board, for she 
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QR QKt QB Q K KB KKt KR 
Fig. 1— diagram showing posi¬ 
tion OF CHESSMEN AT BEGINNING 
OF GAME 

Que«n'c Rook (QR); Quoen’i Knight can move either as a rook or a 


(QKt); Queen'i Biihop (QB); Qu&en Ijishoi) 

(0); King (K); King'! Biihop (KB); ‘ 

Kinp't Knight (KKt); King’. Rook Hie rooks (from the Indian 
(KR). The pieces In front of the rukh and Persian rokh, meaning 
prln.lp.1 pi.,- .r. Ih. p.wn. (P) ^ 

lel to the .sides of the board—forward or backward—but they 
cannot move diagonally. Their range is like the queen’.s, unlimited, 
with the same exceptions. 

The bishops move diagonally in any direction whether back¬ 
ward or forward. They have an unlimited range, with the same 
exceptions. 

The knights’ moves are of an absolutely different kind. They 
move from one corner of any rectangle of three squares by two 
to the opposite corner; thus, in diagram 3, the white knight can 
move to any square occupied by a black one, and vice versa. 
The move may be made in any direction, e g., a knight at the 
square ^4 in diagram 2 can move to any one of the eight squares 
/6, d 6 , cS, G5) (^2, fi, g3, g$. It is no ob.stacle to the knight’s move 
if intervening squares are occupied. It will be perceived that the 
knight always moves to a square of a different colour. 

The king, queen, rooks and bishops may capture any foeman 
viffiich stands anywhere within their respective ranges; and the 
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knights ran cai)furr thr adverse men which stand upon the squares 
to which they can leap. The piece which take.s occupies the square 
of the ijjeic which is taken, the latter heinj; removed from the 
hoarcl. I'he kin^ (annot capture any man which is prcitected by 
another man. 

The moves and capturing powcr.s of the pawns are as follow; 
Each [»awn lor its ttrst move may advance cither one or two 
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Fig 2 . SHOWING English and german systems of notation 

Th« squiirt) C.6 I* White't Quaen'i blihop't 6th (QB6) and Black's Queen's 
bisticp's 3rd (QB.3). In diagrams It Is the convention to show white at the 
bottom of the board 

squares straiiiht forward, hut afterwards one stjuarc only, and 
(his whether upon starting it exerci.sed its jjrivileRe of moving two 
squares or not. A jiawii can never move backwards. It can cap¬ 
ture only diagonally—one square to its right or left front. A pawn 
moves liki' a rook, captures like a bi.shop, but only one square at 
a time. When a pawn arrives at an eighth stjunre, viz., at the 
extreme limit of the board, it must be exchanged for another 
[«(•(»• of the .same colour, so that a player may, e.g., have two or 
more (pieens on tin* board at once, 

“t'hei k” and “(diec kmate.” The king can never be caiilured, 
but when any pieie or i)awn attacks him, he is said to be “in 
check,” and the fac t of his being so attacked should be announced 
by the atlverse player saying “check,” whereupon the king must 
move from the sfiuare he ociupii-s, <ir be screened from check 
by (he interposition of one of his own men, or the attacking piece 
must be captured. If, however, when the king is in check, none 
of these things can be ilone, it is “checkmate” (Persian, shah mat, 
the.king is dead), known generally as “mate.” whcreu[)on the 
game terminates, the player whose king has been thus checkmated 
being the loser. When the adversary has only his king left it is 
very' easy to checkmate him with only a queen and king, or 
only a rook and king. The problem is le.ss easy with king and two 
bishops, and still less ea.s\' with king, knight and bishop, in which 
case the opposing king has lo In- dri\en into a corner square 
whose it»lour corresponds with the bishop’s, mate being given 
with the bishop A king and (wo knights cannot mate, if the op¬ 
ponent {)la\s eorreetly. To mate with king and rook the opposing 
king must he driven on to one of the four side lines and kepi 
(here with the rook on the next line, till it is opposed by the other 
lang, when the rook mates. 

The ]).iwn gives check in the same way as it captures, viz., di¬ 
agonally. One king cannot give check lo another, nor may a king 
be moved into check. 

“Check by discovery" is given when a player, by moving one 
of his pieces, checks with another of them. “Double check” means 


attacking the king at once with two pieces—one of the pieces in 
this case giving check by discovery. 

“Perpetual check” occurs when one [ilaycr, seeing that he can¬ 
not win the game, finds the men so placed that he can give check 
ad infinitum, while his adversary cannot possibly avoid it. The 
game is then drawn. A game is also drawn “if, before touching 
a man. (he player whose turn it is to play, claims that the game 
be treated as drawn, and proves that the existing position existed, 
in the game and at the commencement of his turn of play, twice 
at least before the present turn.” 

“Stalemate.” When a king is not in check, but his ow’ner has 
no move left save such as would place the king in check, it is 
“stalemate,” and the game is drawn. 

“Castling.” This is a special move permitted to the king once 
only in the game. It is performed in combination with either 
rook, the king being moved two squares laterally, while the rook 
towards which he is moved (w'hich must not have previously 
moved from its square) is placed next him on the other side; 
the king must be touched first. The king cannot castle after hav¬ 
ing been once moved, nor when any piece stantls between him 
and the rook, nor if he is in check, nor when he has to cross a 
square commanded by an adverse j)iece or pawn, nor into check. 
It will be jx-rceived that after castling with the king’s rook (he 
latter will occupy the KB square, while the king stands on the 
KKt square, and if with the (|ut;en’s rook, the latter will occupy 
the queen’s square while the king stands on the QB square. 

“Taking cn passant ” This is a privilege possessed by any 
of the pawns under the following circumstances; If a pawn, say 
of the white colour, stands upon a fifth scjuarc, say upon K 5 
counting from the white side, and a black pawn moves from Q 2 
or KBe to Q 4 or KB 4 counting from the black side, the white 
pawn can take the black jiawri cji passant. J*'or the jiurposes of 
such capture the latter is dealt with as though it had only moved 
to Q 3 or KB 3 , and the white pawn taking it diagonally then oc¬ 
cupies the square the captured pawn would have reached had it 
moved but one square. The cajiture can be made only on the 
move immediately succeeding that of the pawn to be captured. 

“Drawn Game.” 'I'his arises from a stalemate (noticed above), 
or from either player not having sufficient force wherewith to ef¬ 
fect checkmate, as when there are only two kings left on the 
board, or king and bishop against king, or king with one knight, 
or two knights against king, or from perpetual check. One of the 
players can call upon the other to give checkmate in 50 moves, 
the result of failure being that 
the game is drawn. But, if a pawn 
is moved, or a piece is captured, 
the counting must begin again. 

A “minor piece” means either 
a knight or a bishof). “Winning 
the exchange” signifies capturing 
a rook in exchange for a minor 
piece. A “passed pawn” is one 
that has no adverse pawn cither 
in front or on either of the ad¬ 
joining files. A “file” is simply a 
line of squares extending verti¬ 
cally from one end of the board 
to the other. An “oi)en file” is 
one on which no piece or pawn 
of either colour is standing. A 
pawn or piece is cn prise when one 
of the enemy's men can capture it. “Gambit’’ is a word derived 
from the Ifal. gambetfo, a trip{>ing up of the heels; it is a term 
used to signify an opening in which a pawn or piece is sacrificed 
at the opening of a game to obtain an attack. An “opening,” or 
d^but, is a certain set method of commencing the game. When 
a player can only make one legal move, that move is called a 
“forced move.” 

Vaiue of the Pieces ,—The relative worth of the chessmen 
cannot be definitely stated on account of the increase or decrease 
of their powers according to the position of the game and the 
pieces, but taking the pawn as the unit the following will be an 
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Fig. 3 .—DIAGRAM SHOWING THE 
MOVE OF A KNIGHT. THE WHITE 
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estimate near enough for practical purposes: pawn i, bishop 3-25, 
knight 3-25, rook 5, queen q so. Three minor pieces may more 
often than not be advantageously exchanged for the queen. Two 
bishops arc usually stronger than two knights, more especially in 
open positions. 

Laws .—The laws of chess differ, although not very materially, 
in different countries. With few changes the laws laid down by 
tlic British Che.ss Federation in 1924 were adojjted as the otheial 
code of the Federation Internationale des £checs in 1931. 

First Move and Odds .—To decide who moves first, one player 
conceals a white pawn in (jne hand and a black pawn in the other, 
his adversary not seeing in which hand the different pawns are 
put. The other holds out his hands with the pawns concealed, 
and his adversary touches one. If that contains the white pawn, 
he takes the white men and moves first. If he draws the black 
pawn his adversary has the first move, since white, by convention, 
always plays first. Subsequently the moves arc taken alter¬ 
nately. If one player, by way of odds, “gives” his adversary a 
pawn or piece, that piece is removed before play begins. If the 
odds arc “pawn and move,” or “pawn and two,” a black pawn, 
usually the king’s bishop's pawn, i.s removed and white plays one 
move, or any tw'o moves in succession but must not pass beyond 
his fourth rank till his opponent has moved. “Pawn and two” is 
generally considered to be slightly less in point of odds than to 
give a knight or a bishop; to give a knight and a bishop is to 
give rather more than a rook; a rook and bishop less than a 
queen; two rooks rather more than a queen. The odds of “the 
marked pawn” can only be given to a much weaker player. A 
pawn, generally KKt’s pawm, is marked with a cap of paper. If 
th(‘ pawn is cajitured its owner loses the game; he can also lose 
by being checkmated in the usual way, but he cannot give mate 
to his adversary with any man excej>t the marked pawn, which 
may not be moved to an eighth square and exchanged for a piece. 

Rules .—If a player touches one of his men he must move it, 
unless he .says j'adoubr (I adjust ), or words of a similar meaning, 
to the effect that he was only .setting it straight on its square. If 
he cannot legally move a touched piece there is no penalty. Fie 
must say j’adoubc before touching his piece. If a player touches 
an opponent’s piece, he must take it, if he can; if not. make a 
legal move with the piece by which he made the illegal capture. If 
he can do neither, no penalty. A move is completed and cannot 
be taken back as soon as a player, having moved a piece, has taken 
his hand off it. If a player is called upon to mate under the 50- 
move rule, “50 moves” means 50 moves and the 40 replies to them. 
\ pawn that reaches an eighth sf|uare must be exchanged for some 
other i)iecc of the same colour, the move not being complete until 
this is done; a second king cannot be selected. 

Modes of Notation .—The English and German methods of de¬ 
scribing the moves made in a game are different. According to 
the English method each player counts from his own side of the 
board, and the moves are denoted by the names of the files and 
the numbers of the .squares. Thus when a player for his first 
move advances the king’s pawn two squares, it is described as 
follows; “i. P-K4.” The following moves, with the aid of dia¬ 
gram 2, will enable the reader to understand the principles of the 
British notation. The symbol X is used to express “takes”; a 
dash - to ex])ress “to.” 


White. 

1. P-K4 

2. KKt-KB.s 

King’s Knight to the 
third square of the King’s 
liisfjop’s file) 

KIGQB.t 

(King’s Bi.shop to the fourth 
square of the Queen’s Bishop’s 
file) 

4. P~f^B3 

5. P-Q4 


6. P takes P (or PXP) 

(Queen’s Bish<jp’s pawn takes 
fMiwn; no other pawn can, at 
the moment, capture a pawn) 


Black. 

1. P-K4 

2. QKt-QB3 

{i.e., Queen’s Knight to the 
third square of the Queen’s 
Bishop’s file) 

3. KB-QB4 


4. KKt-KB3 

5. P takes P (or PXP) 

(King’s pawn takes WTiite’s 
Queen’s pawn) 

6. KB-QKts (ch., check) 
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It is now u.sual to ex^iress the notation as concisely as possible; 
thus, the third moves of White and Black would be given as 3 
B-B4, because only the kitn^'s lushop and only the queen’s bishop's 
fourth square can be intended. 

The French names for the pieces are King. Roi; Queen, Dame; 
Rook, Tour; Knight, Cavalier; Pawn. Pion; for Bishoii the French 
substitute Fou, a jester. Chess is Les Rebecs. 

The German notation employs the alphabetical characters a, 
b, c, dy c, f, g and h, proceeding from left to right, and the nu¬ 
merals 1, 2, 3, 4, 5. 6, 7 and 8, running upw'ar<ls, these being 
always calculated from the white side of the board (sec diagram 
2). Thus the While Queen’s Rook’s square is ai , the. White Queen’s 
.square is di\ the Black Queen’s sejuare, dS; the White King's 
square, n; the Black King’s square, c8, and so with the other 
pieces and squares. The German names of the pieces are as fol¬ 
low: King, Kdnig; Queen, Dame; Rook, Turm; Bishojy Ldujer; 
Knight. Springer; Pawn, Bauer. C’hess is Scbacb. 

The initials only of the pieces arc given, the pawns (Bauern) 
being understood. The Germans u.se the following .signs in their 
notation, viz.: for “check” (+); “checkmate” (t); “takes” (;); 
“castles on king’s side” (o-oi; “castles on queen's side” (0-0-0); 
for “best move” a note of admiration (!); for “weak move” a 
note of interrogation (?). The opening moves just given in the 
English will now be given in the German notation; 


Whin-. 


Black. 


1. -c 4 

2. Sgi-Q 

3. 1. fi -C4 

4. C.--C3 
.S. d 2 -d 4 
0. c 3 -d 4 : 


.3. 

4- 

.5- 

(1. 


,.7 ._e.- 

S 1)8 — cO 
bfS-c.s 
SgS-f(>! 
c5-d.,: 

L r 5 -l> 4 t 


In both notations the moves are often given in a tabular form, 
thus; 

I. 1 . . the niove.s .above the litu: being 

P K4 e; es 

White's and below the line Black’s. 

In the German notation the moves are sometimes still further 
abbreviated, e.g., lht‘ move,s given above could also be given thus; 


WhiU-. 

Bkick. 

I. 04 

I. cq 

2. SQ 

2. Set) 

3. Lc4 

.3- I-<.3 

4- < 3 

4. Sf()! 

5- tl4 

5. <‘(l: 

6. C(i; 

fi. M,4t 


THE OPENINGS 

In a short article it is impossible to give even an attempt at an 
adequate description of the various openings, for on almost every 
one of them a book might be written. W'e give below a necessarily 
very brief rrsunir of the most im[)ortant openings. For further 
details the student is recommended to refer to a text-book. 

White usually opens with i. P-K4 or i. P-Q4. To i. I’-K4, 
Black has a choice of several replies, those most in favour at the 
present moment being P-()B4 (the Sicili;m Defence), I^-K3 (the 
French Defence) or F’-K4. The student, as Black, is recom¬ 
mended to play I . . . P-K4 and stand up to whatever attack 
his oijponent may have prc[)ared for him. Fighting on ground 
chosen by his opponent he will lose games—but gain in exijcrience. 
After I. P-K4. P-K4, White has a choice of continuations, viz., 
2. P-Q4, 2. P-KB4, 2. Kt-QBj or 2. Kt-KB3, the last being the 
most popular. To this move (2. Kt-KB3) Black has several re¬ 
plies, viz., 2 . . . P~Q3 (Philidor’s Defence), 2 . . . Kt-KB3 
(Petroff’s Defence) or 2 . . . Kt-QB3. Phiiidor’s Defence gives 
Black a cramped game, for his pawn at Q3 obstructs the action 
of his King’s Bishop. I’ctroff’s Defence is quite playable but we 
recommend the student to play 2 . . . Kt-QB3—and face the 
music! To that move White has several replies and by defending 
the various attacks that White can institute Black will learn more 
than by playing a pet defence with which he is familiar. After 
2 . . . Kt-QB3, White can play either 3. P-^4 (the Scotch 
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Game), v (Ponziani’s Opening—^not to be recommended), 

3. H-t{4 (the Giuoco I'iano—n-f ommcmlcd to the student) or 
3. it-Kf 5 (the kuy Lofjcz). To 3 H--H4 Black has two ffood re¬ 
plies—3 . . B- B4 or 3 Kt-B3 3. B-Kts is undoubtedly 
the stronK<rst move for White. The beKinrier is not, however, 
recommended to ado|)t it. The resulting? ()lay is full of delicate 
finesse, having for its object the accumulation of minute advan¬ 
tages, and is not in the bold, attacking, ofxm style that the young 
player should adopt in order to develo[) his imagination. The 
usual defences are 3 . . . P-(JR3, 3 . . . Kt-B3or3 . . . P-<^3- 

I, 1 M^ 4 , although very possibly the stronge.st opening move 
for White, is eviphuticiilly not to be recommended to the young 
player—in fact, we strongly advise him to play che.s.s for .several 
years before e.xjierimenling w'ith that opening. The play arising 
from it is extremely ditlicult, delicate manoeuvring for slight ad¬ 
vantages being the chief theme. It has been described as “clas- 
.sical music ” The student adojiting this opening at the beginning 
of his chess career will never go far. The profound character of 
the play will be entirely beyond his comprehension. He must 
learn to walk before he can run. After 1. P-Q4. the opening 
divides into si-veral branches, according to Black’s reply. If 

1 . . . l‘~(^)4, then 2 I*-f,)B4 to which Black may reply cither 

2 . . . P,'/CP, 2 . . . P-QB3 or 2 . . . I‘-K3 (probably best). 
If I . . . K1-K.B3 (much in favour at the moment) then 2. 
IM)B4 and again Black h.i.s a choice of replies. 2 . . . r-K4 is 
not to be recommend<‘d for, after 3. I'Xl’, Kt-Kt5; 4. P-K4, 
Kt> KI‘; 5. I'-B4, White commands more of (he board than his 
opiionent. 2 .. . P-KK(3 i.s ((uite (ilayable and leads to a very 
interesting game. Very popular a few' years ago. it is now out 
of favour, the (onlinuution preferred being 2 . . . I’-K3 fol¬ 
lowed, it 3. Kt“(,,)B3, by 3 . . . B-K15 (pinning the Knight and 
preventing White from obtaining an imposing position in the 
eejitre hy 4 P-K.4). or, if 3 Kt-KB3. by either 3 . . . lM^)Kt3 
or 3 . . . ij-Kt5 ih. 

OlK'iiings le.ss fre(|uently adopted are i (the English 

Opening), i Kt-KBt followtal by 2. r-(,)B4 and later on r-KKf3 
(RiHi's ()pening) and 1. l’-KB4 (Bird s tipening). The first two 
frc(|uently turn by transposition <jf moves into variations ari.sing 
from i. I’-<,)4. Bird’s Opening i.s not to be recommended for the 
move t. r~KB4 weakens the po.sition of White’s King. Black 
has a solid reply in i . . . l*-(^).4 or an attacking one in 1 ... 
B-K4, followed, if 2. PXB, l>y 2 , . . P-(t3; 3. 1 *XB, BXB, Kit¬ 
ing up the pawn for an advantage in development. 

ILLUSTRATIVE GAMES 

The follow'ing is a .selection of noteworthy games jilayed by 


gre 

at masters: 








key 1 

Loin 






Blaik. 



Black. 


White. 

I)us 


White. 

Dus- 

Cnpnl>taii< a. 

Uhotimirski. 

C 

apablanca. 

Chotiinirski. 

I. 

p.. 

K.t 

P - K 4 

■ 24 . 

-‘5- 

RXR 

RXR 

3 . 

Kt 

K B 3 

Kf- ()B< 

P-Ks (</) 

P-Kti 

3. 

B- 

Kt 3 

P-QRl 

2 f). 

P-Kn 

R-B Ml ()•) 

4 . 

H- 

K 4 

Kt- B^ 

27 - 

Kt— Kt i 

Q-Kl2^/) 

5. 

C'asth's 

B-K 2 

:>H, 

Kl-Bs 

PXP (g) 

6. 

R - 

K sq 

P™()Kt4 

20 . 

PXP 

Q-B2 (h) 

7- 


Kt3 

1’ -Q{ 

30- 

Q-B(> 

Q-Q sq (/■) 

8. 

p- 

B 3 

Kt QR 4 

3*- 

KtXB eh 

QXKt 

«)■ 

B-- 

1(2 

P 1(4 

3-’. 

BXQKt P 

Kt-B6 

10 . 

1 1 . 

P-Q 4 

QKt ~Q2 

Q- Bi 

Kt - B^ 

. 4 i- 

34- 

Q-Q7 

BXQ 

QXQ 

R-Kt sq 

12. 

Kt 

~B sq 

BPXP 

•LS- 

P- 1^7 

K-B3 

LL 

PX 

P 

B-Kt3 

3<'. 

R-K s<i 

R-K sq 

14 

P- 

Q.s 

Kt-Qs 

.> 7 - 

BXR ch 

KXB 

I5' 

n- 

O 3 

Castles 


R-K6 

P-Q4 




(KR) (u) 

.to- 

K-B s<i 

Kt-Kt4 

16 . 

B- 

K3 

QR-B s<i 

40. 

K-K2 

Kt-B2 

17. 

BX 

Kt 

PXB 

41. 

R-Ks 

Kt-R^ 

r8. 

P- 

Qk 4 

0 -Kt 3 

42. 

P-Kts 

Kt-Kf; 

* 9 - 

PX 

PXP 

43 - 

P-Ktf) 

V-Q(> ch 

30. 

pr- 

R> 

BXKt (/-) 

44. 

K-Q2 

K-Q 2 

3(. 

(^X 

B 

Kt-Q2 

45 - 

P queens ch 

K-O3 

3 3. 

KR 

— B sq 

Kt-B 4 

46. 

Q-K7 ch 

K-B3 


p- 

QKt 4 

Kt-R5(<) 

l47- 

QXKt 

Resigns (/) 


(tt) Up to this point Hlack has played very well but now he should 
have played K1-K4 in order, U poanible, to ubtAin command of bia 


opponent’s KB4, e.g., 15 . . . Kt-R4; 16. B-K3, BxKt; 17. PxB, 
Kt-B.s; 18. R- B SC}, Q^-Q Bx(?Kt, PxR; 20. Kt-Kt.i, P-Kt3, 

followed by playing his Bishop viii B3 to K4. (h) This exchange 

leaves Black with a weak square at his KB4. (r) If 23 . . . KtxB, 
then 34 . QxKt, followed, if 24 , . . R-B6, by 25. RxR, PXR; 
26. R-Rs and the weakness of Black’s paw’n.s would have cost him 
the game, (d) Threatening (^-BS- (c) If 26 . . . PxP, then 27. 
(XKt4. (/) Again, if PxP, then Q-Kt4 with a strong attack, (g) If 
28 . . . PxKt, then 2q. QxP and mate in two more moves. Black’s 
best move was K-R st], though White, after 2Q. Q-K4, would have 
had a great advantage, (h) If 2g . . . QxQ, then .50. KtxB ch, 
winning a piece. (/) Still the Queen cannot be taken. ()) Black might 
have resigned much earlier. This game was played at St. Petersburg 
(Leningrad) in igij. 


Quf.f.n’s Pawn OFi:NiNO 



White. 

Black 

White. 

Black. 

Dr. La.skcr. 

Alekhine. 

Dr. Lasker. 

.Mekhine. 

1. 

1’-Q4 

P-Q4 

IQ. QR-H sq 

KR-Q Ml 

2. 

P-QB4 

P—K4 (a) 

20. R-Ba 

P-HS 

3. 

QPXP 

P-O3 

21. PXP 

BXP 

4- 

Kt-KB3 

KI-QH3 

22. R —Q sq 

Kt—B4 

5- 

P-QR3 

B-Kts 

23. B-QB sq 

Kt-K6 (g) 

t). 

QKt-Q2 

Q~K2 

24. R — B.s 

Q-B3 (It) 

7. 

P-R3 

BXKt 

25. Q-K4 (i) 

KtXR (/) 

8. 

KtXti 

Castles 

20. KXB 

Kt-BO (k) 

9- 

O-O3 

P-KR3{b) 

27. BXR 

QX B (/) 

TO. 

P-KKti 

P~KKQ 

28. 

Q-Kt3 

I t. 

B-Kt2' 

B-Kt2‘ 

2g. Q —K7 

0~Q.( 

X 2. 

('astle.s 

KtXP 

30. R —Ki? 

P-Qo 

‘3- 

KlXKt 

BXKt (r) 

31. PXP 

QXQP 

14. 

P-QKt4 

P-KB4 

32. R —K3 

(,)-(.)8 ch (w) 

1 4. 

P-B3 

— K ^ (</) 

33. K-R2 

Kt-Kt4 

lU. 

P~H(> 

Kt-K2 (, ) 

44. R-K6 

KtXP 

17- 

PXP ch 

K — Kt .sq 

35. R-K BO 

Resigns (w) 

18. 

n-Kt2(/) 

R-Q3 


(«) A ri.sky move but giving Black chances of counter-attack 
Either P-K3 or P-QBj is safer. (/Q If g . . , KtxP, then 10. 
Q-B5 ch, Kt-Qa ; 11. KtxP> remaining a pawn ahead, (c") Black has 
certainly rcgain«'d the pawn .sacrificed on hi.s second move but he has 
the inferior game. While’.s King’s Bishop is very strongly posted, 
both for attack and defence, (d) If, to stop the further advance of 
the hostile Queen’s Bishop’.s pawn, Black play P-B3, then P-Kts, 
ofiening up lines of attack on the King, (c) if 16 . . . PxP) then 
17. (XRt) ch. (/) Preferable would have been B-Q2, to guard against 
the possibility of the further advance of Black’s King’s Bishop’s pawn, 
(g) Very clever for, if 24. PxKt, then 24 . , . PxP and Black wins. 
(A) If 24 . . . KtxR. then 25. BxB and Black has two pieces rn 
prhe. (/■) Having removed his Queen from the line of action of the 
hostile Rooks, White now threatens PxKt. ()) It would have been 
better to play KtxB. {k) Better would have been R (Q3)-Q2 but 
White’s pieces were .so well posted that he would still have had tlie 
better game. (/) White’s last move was extraordinarily fine. If now 
27 . . . KtXQ, then 28. BxP ch, KXP; 2 q. BxKt ch, K-B sq 
(if 2Q . . . K-R3, then 30. R-R5 mate) ; 30. B-K5 ch, regaining the 
Queen and winning easily. If (instead of 27 . . . KtxQ) Black play 
27 . . . PxB, then 28. R-B8 ch, RxR; 2g. PxR=Q ch, KxO; 
30. Q-R8 ch, followed by 31. QxP, and White has a winning 
advantage, (m) If 33 . . , (XQ.^ 07 . RXKt. (n) For 

he has no reply to the threatened R-B8. This game was played in 
the great St. Petersburg tournament of igi4. Dr. Lasker was at that 
lime champion of the world. 


Frenc h Defence 


White. 

Black. 


White. 

Black. 

Lewit/ky. 

Marshall. 


Lewitzky. 

Marshall. 

I i’-Q4 

P-K3 

1,0 

B—Ri 

QR~K sq 

2 P-K4 

P-Q 4 

14 - 

Q~-Q2 

H-K15 

Kt—QBt 

P-QB4 (u) 

i.S- 

BxKt 

k X B 

4 Kt-B 3 

Kt-QB3 

16. 

QR-Q 

Q-B4 

S. KPxP 

KPXP 

17. 

Q-K2 

BxKt 

6. B--K2 

Kt-B4 

18. 

PXB 

QXP 

7. Castles 

B—K2‘ 


RXP 

Kt -Qs (c) 

8 B —KKts 

Castles 

20. 

Q-R.'; {d) 

QR—KB sq 

g. PxP 

B-K3 

21. 

R-Ks 

R—R3 

10 Kt—Q4 

BxP 

22. 

Q— Kt.s (e) 

RXB 

11. KtxB ( 6 ) 

PxKt 

23. 

R-QB5 (/) 

0 —KKt 6 

12. B—Kt4 

Q-Q.( 

1 

Resigns 



(a) Kt-KB3 first is the more approved coi.iinuation for Black. If 
4 PxBP, the idea is to advance P-O5, tempting him to play B-Kts ch. 
(b) Merely connecting Black’s centre pawns, (r) The ideal post for 
an attacking Knight, which decides the issue, (rf) Not 20 O-Ks. on 
account of 20 . , . Kt-B6 ch; 21 PxKt, R-Kt3 ch, etc. (e) If 22 
Q-Kt4, K1-B6 rh, winning. (/) Hoping to reach the seventh rank. 
Black's reply is elegant and crushingly decisive. The astonishing sac- 
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rifice ranks with the (jrcatest surprise moves in the history of tourna¬ 
ment play. Played by the champion o( the United States in the Breslau 
tournament (1912), 


Frf.nch Defence 



White. 

Bogoljuhow. 

Black. 

Rcti. 

White. 

Bogoljubow. 

Black. 

RCti. 

I. 

P-K4 

P-K3 

23. R-B2(/) 

Kt-K6 

2. 

P-Q 4 

P-Q 4 

24. R — K sq 

P-Bs 

3 * 

Kt-QB3 

Kt-KB3 

25. P-QKt 4 

B-R5 

4 - 

P-Ks 

KKt-Q2 

26. R(Ksq) — K2 

Kt-Q8 

5 - 

Q-Kt 4 

P-QB4 

27. R—B sq 

Kt-B6 

6. 

Kt—Kt5 

PXP 

28. R(K3)-B2 

Kt-KtS 

7 - 

Kt—KB3 (d) 

Kt-QB 3 

29. B —Kt2 

P-B6 

8. 

Kt~Q6 ch (f>) BXKt 

30. Kt-Kt3 (g) 

BXKt 

9- 

QXKtP 

BXP 

31. RPXB 

Kt-Q 7 

TO. 

KtXB 

Q-B3 

32. R-Ksq 

KR-Qsq 

II. 

QXQ 

KtXQ 

33. B-B so 

34. PXP (h) 

P-Q6 

12. 

B-QKts 

B-Qa 

RXP 

13 - 

Kt-B 3 

Kt-Ks 

35- BXKt 

RXB 

14 - 

Castles 

P-B3 (c) 

36. R—Rsq 

K-K3 

IS- 

BXKt 

PXB 

37. K-B sq 

RX R ch 

16. 

KtXP 

P-QB4 (d) 

38. KXR 

P-B7 

17- 

Kt-K2 

K-B2 

39. R—QB sq 

1 

0 

18. 

P-KB3 

Kt-Qs 

,40. K-K3 

R—Bb ch 

iq. 

P~QKt 3 

P-K4 

V- K-Q2 

K-Qs 

20. 

21. 

22. 

B-R3 

QR—Q SC} 
Kt-B sq 

QR ~QB sq 

P-Qs 

Kt-B4 (c) 

42. P-R4 

Resigns 

R-Qb ch (/) 


(a) Not 7. Kt -06 ch, BxKt; 8. QxKt P because of 8 . . . BxP 
and BlacJk. wins, (h) A premature attack which leaves White at a 
Kreat disadvantage, ic) Threatening to maintain his extra pawn by 
P-K4. id) White ha.s recovered his pawn but Black has an over¬ 
whelming advantanc in po.sition on account of hi.s tremendously strong 
centre of pawns. It vsill be .seen that White, although he struggle.s on 
for another thirty moves, is all the time fighting a losing battle, (e) 
The Knight now starts on a remarkable tour. (/) Slightly belter 
would have been K R-K sc|, as then the Knight could not immediately 
go to Kf) beiausc of the reply RxKt. (g) If 30. B-R sq, then 30 
. . . Kl Q7 followed by BxP. (A) If .D- BxKt, then 31 . . . 
PXB; 32. RxQP, PxP; 33. RXR, RxR (threatening R-Q8) and 
White is helple.ss. (/) The simple.st way--for. if 43 KxP* then 43 
. . . R-^B6 ch; 44. K-Q:, RxR; 4.*;. KxR. K-Kb and Black’s King 
eats up the King’s side pawns. If 43 K-K2, then 43 . . . K-Bo, 
threatening K Kt;. This very instructive game was played in the 
Mahrisch-Ostrau tournament (1923). 


<,)in;icN’s Pawn UfENtNO 




Black. 


Black. 


White. 

Dr. 

White. 

Dr. 

Dr. Tarrasch. 

Tartakower. 

1 Dr. Tarrasch. 

Tartakower. 

1. 

P -(74 

P-Q 4 

22. KtXQBP 

KXKt 

2. 

P-QB4 

P-K4 

23. QXRch 

K — K t SCI 

3 - 

Ql’XP 

P-QS 

24. Q~Ktsch 

K — R sq 

4 - 

Kt-KB? 

P-QB4 

25. ()-B6ch 

K — Kt sq 

.S- 

P~K3 

Kt-(,)B3 

2b. P-Bs 

P-Q 7 

6. 

PXP 

PXP 

■27. KR —Q.scj 

B-B4 

7. 

n- Qs (a) 

KKt~K2 

28. Q-Kts c h 

K-B2 (c ) 

8. 

(^)Kt Q2 

B-lvts 

29. Q—Ks ch 

K-Ktsq id} 

9. 

()-Kt 3 

Q-B2 

30. P —Kts 

B-B7 

TO. 

Castles 

Castles 

^i. P—Ktb 

R-Q2 (e) 

II. 

R —K sq 

Kt~Kt 3 1 

32. PXPeh 

K-Rsq (/) 

I 2 . 

P~KR3 

B-K^ 

33. J’-B6 

I<-Q 4 

13 - 

B - K4 

KKtXP 

34. P-B7 

B-B4 ao 

14. 

KtXKt 

QXKt 

iS- Pciuis nsdi 

BXQ 

15 - 

Kt-B3 

Q-QB4 

3b. Q-B7 

l<-QKt 4 

16. 

B-B4 (b) 

B -(53 

37. QX B ch 

KXP 

17 - 

BXKt 

PXB 

38. P-QR4 

R-QB4 

18, BXB 

RXB 

3CI. Q-Kt4 

QXR 

19. 

Kt-Ks 

KR-Q sq 

40. RXQ 

R-B8ch 

20. 

Q-R4 

P-Q6 

41. Q-Q.sq 

Resigns (A) 

21, 

P-QKt 4 





(a) Setting a trap. If now 7 . . . KtxP, then 8, Q-Ki (not 8. 
KtxKt because of 8 . . . Q-R4 ch), P-B3; q. KtxKt, Q-R4 ch; 
10. K-Q sq, PxKt; ii. R-K sq, winning the King’s pawn for, if n 
. . . B-Q3 then 12. P-B4. (h) A very beautiful move for, if now 
16 . . . BXBP, then 17. QxB, QxQ; 18. B-Bs ch, R-Q2; 19. 
R-K8 ch, Kt-Q sq; 20. Kt-K5 and White wins. If (instead of 18 . . . 
R-Q2) Black play 18 . . . (i^K3, then 19: RxQ, PxR; 20. BxP 
ch, R-Q2; 21. Kt-Ks, KtxKt; 22. BxKt followed by BxR ch 
and the capture of the Queen’s pawn, (c) If 28 . . . K-B sq. then 
2Q. P-B6, threatening mate and so winning the Bishop, or, if 28 . . . 
K-R sq, then 29. P-B6, B-B sq; 30, P-B7 and wins, id) 

White’s final attack b well worth very careful study, (e) If 31 . . . 
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PxP, then 32. QxP ch, K-B sci (32 . . . K-R sq; 33. Q-R6 ch 
gives the same result) ; 33. (^-Bb ch, K-Kt sq; 34 either R-Kt sq ch 
and mate in a few moves. If (instead o( 31 . . . PxP) Black play 
31 . . . Q-Q2, then 32 RxP and wins. (/) If 32 . . . RxP, then 
33- OXP and wins, (g) If 34 . . . RxQ, then 35. P queens ch, 
KXP; 3f>. QxB. (A) This game, from the Berlin tournament (1920), 
is one of the prettiest ever played. 


Qi EKN’s PaU'N OVKNING 



White. 

Black. ! 


White. 

Blaik. 


Giig. 

Nimzowit.'^ch. 


t'.ilg. 

Nimzowitsch. 

I. 

P-Q4 

P-KIU (a) 

14. 

PXP 

Q-K4 

2. 

P-KKt3 

P-Qs 

15- 

Kt —B sq 

B - (,)B4 (e) 

3- 

B-Kt2 

Kt-KBj 

lb. 

B-K^ 

BXB 

4- 

P-QB3 (/') 

Kt-B3 

17- 

KtXB 

B-O2 

5- 

Kt-KRj 

P-K4 

18. 

Q-Q4 

QR~K sq (/) 

b. 

Castles 

P-KRj (c) 

19. 

Kt-B sq (g) 

P-KKt4 

7- 

P-B3 

P-Q4 

20. 

Kt — Kt sq 

KI-K5 (A) 

8. 

K — R sq 

B-O3 

21. 

Kt-R? ( 1 ) 

Kt (KtC' —B3 

Cl¬ 

PXP 

KtXP 

22. 

BXKt (/) 

KtXB ' 

io. 

Kt-Q2 (d) 

Castles 

23- 

Kt —Kt sq (k) Kl—B; ch 

11. 

P-K4 

BPXP 

24- 

K-Kt2 

B-Rb ch 

12. 

PXP 

QKt-Kts 

Resigns (7) 


13- 

R —K sq 

Q-K sq 





(a) The Dutch defence. It is risky but gives chances of counter¬ 
attack. (h) Unnecessary, as the Queen's jrawn was not attacked. 
Better would have been Kt-QB3 in order to play P-K4. (c ) Leaving 
the hostile King's Knight without a move, (dj If 10. P-KB4, (hen 
lo . . . KI-B2; II. Bx.P, KtxB; 12. (}xKt, Castles, and White, 
although a Pawn ahead, lias a bad game as his King’s i>osition is 
weak and he ha.s no good posts at which to plac»- his jiicres. (c) 
Threatening QxKt, e.g., ib . , . QxKt; 17. B <Q, Kt B7 ch; iS. 
K-Kt .sq (if i8. K-Kt2, then 18 . . . BxB <‘h), KtxQ ch, and 
win.s. (/) 18 . . . KtxKt looks tempting as White’s Knight at R3 
is then twice attacked. White, however, before recapturing at K3, 
plays Kt-B4, attacking the Queen, (g) A mistake. White should 
have endeavoured to break the hostile attack by exchanging pieces. 
The correct continu.ition wa.s 19. KtxKt, Kt.vKi; 20. K-Kt sq. 
(/i) Very neat, threatening 21 . . . either Kt H; ch; 22. QxKt, 
KtxQ mate, (i) If, instead, 21. R-K2. Black wins by a pretty 
sacrifice of his Queen, eg., 21 ... Q\P eli; 2.!. KtxQ, KlxP 
mate. {;) If, instead. White, to save his Knight at R3 (which is 
attacked) play 22. Kt-Kt .s(], then 22 . . . Kt-B7 ch; 23. QxKt, 
Kt-Kl5; 24. (>-Q4, KI-B7 ch. winning the Queen, (k) If 23. RxKt, 
then 23 • . • Q-Bb ch. ( 7 ) For, if 25 KtxB, (hen 25 . . . Q Bb 
ch; 2b. K-Kt sq, Q-R8 mate. Played in the Semmering tourna¬ 
ment (l02b). 


Indun DtrENt'E 



W'hitc. 

Black. 


White. 


Black. 


Dr. Euwe. 

Keies. 


Dr. Euwe. 


Keres. 

I 

P-Q 4 

KI-KB3 

•9 

H- Kbch (/) 

K- 

-R SCI 


P-QIU 

P-K3 

20 . 

R~Q sq 

OP 

XB ig) 


Kt-KiU 

P--0Kt3 

2 1 . 

Kt —KI 2 

P- 

O3 

4 

P-KK(t 

H--Kt 2 

22. 

P-B4 

P- 

Q(i (A> 

s 

H-Kt2 

B —Kz 

23- 

RxP 

Ox 

R 

(> 

Castles 

Castles 

24 . 

QXQ 

B- 

Q.3 ch 

7 

Kt 

Kt-K=; 

23. 

R-B2 (/) 

RX 

B 

8 

Q - B2' 

KtxKt 

2b. 

K —B sq 

QR 

— K sq (,/ 

9 

QxKt 

P-Q 3 (a) 

27 - 

P-Bs 

k- 

K4 

10 

Q—B2 

P-KB4 

28. 

P—Bb 

Px 

P 

11 

Kt—K .sq 

Q— B .sq (h) 

29 . 

K -Q2 

B~ 

B sq 

12 

P K4 

Kl- Q 2 

,(o. 

Kt- B4 

R- 

Kb 

13 

P-Q 5 (c) 

BPxP 

31- 

0 —Kt sq 

H- 

Bb ch 

14 

QvP 

Kt—B4 

.)2- 

K-Kt 2 - 

RX 

Kt (A) 

15 

Q—Kz 

B-KB3 

33 - 

PxR 

R- 

Kt »q cii 

lb 

B-K3 (d) 

R— K sq 

,> 4 . 

K-B 3 

B- 

Kt5 ch 

n 

B--K3 (r) 

Q - Q sq 


Resigns (/) 



18 

BxKt 

PxP 






(«) B-Ks has also been played here, but it is properly met by 
10 Kt-K sq. (/>) Preferable to exchanging Bi.shop.s. (r) Fir.st 13 
PxP, PxP; 14 Kt-Q3, B-KB3, and then P-Qs would have been 
better, if only l>ccausc of While’s command of the square, Kb. (d) 
Less conservative than ib PxP, BxB; »7 KtxB, KixP; 18 B-K3, 
etc. (c) Threatening BxKt, followed by BxP ch. (/) A most nat¬ 
ural move, (g) Simpler, [lossihly, might have been 20 .. . KtPxB 
<h) At the cost of his Queen, for two pieces, Black ojxms the diagonal 
for the devastating attack hv his KB. (/) If 35 K-R sq, RxB, after 
which Black doubles his Rooks, Nor will 25 K(-K3 do, (;) His 
object achieved, Black needs merely to play the rest correctly to at¬ 
tain victory, (k) This roup dr grrfre supplies a fitting climax. ( 1 ) For 
if 35 K-K4. R-K ch; 36 K-QS. B-B 6 ch; 37 Q-K4, BxO mate (or 
36 k- 03 , B-B4 mate). If 35 K-Kt2 or Kt3, B-B4 di.s ch, etc. 

End Games. —A game of chess consists of three branches—the 
opening, the middle and the end game. 
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The openings have been analyzed and arc to he acquired by the 
study of the books on the subject. 

TTe middle iiame can only he acquired practically The com¬ 
binations beiru; inexhaustible in tlieir variety, individual in¬ 
genuity has its full scope. Those endowed with a fertile imagi¬ 
nation will evolve plans and combinations leading? to favourable 
issues 

The less endowed player, however is not left quite defence¬ 
less; he has necessarily to adopt a different system, namely, 
to try to find a weak i»oint in the arranf'ement of hi.s opponent’s 
for( es and concentrate his attack on that weak spot. As a mat¬ 
ter of fact, in a contest between players of ecjual strenfith, find¬ 
ing the weak point in the opponent s armour is the only possible 
plan, and thi.s may be said to be the fundamental f>rin(iplc of the 
modern school. In the j^nod old days the battles were mostly 
fouKht in the neighbourhood of the king, (‘ach side striving for a 
checkmate. Ncjwadays the battle- may be fought anywhere. It 
is f|uite immaterial where the- advantage is gained, be it ever so 
slight (’orred (onlinuation w'ill necessarily increa.se it, and the 
opponent may be corni)elled to surrender in the end game without 
being < hec kniated, or a jiosition may be reac bed whe-n the enemies, 
in corcsequeme of the prolonged tight, are .so reduced that the 
kings them.selves have to lake the held—the end ^ame. The end 
y,(ime, therefore, r('(|uires a special study. It has its s|M,-cial laws 
and the value of the pic-ccs undergoes a considerable change*. 
The kings leave their passive rc‘)lc* and become attacking forces 
The f)awn.s increase in value, wdiilst that of the pieces may di¬ 
minish in cc-rt.iin cases. 'I'wo knights, for instance, without 
pawns, bc*c ome valueless, as no checkmate can be effected with 
them, if the* ()i)ponc‘nt pl.iy correctly. In the majority of case.s the 
jilayers must be guidc-d by gc-nc-ral princij)le.s, a,s the standard ex¬ 
amples do ncjt meet all ca.ses. 

HISTORY OF CHESS 

The origin of c hess is lost in ohsc urily. Its invention has bc'en 
\'ariouslv ascribed to the* tirc-c-ks, Romans, li.ibyionians, Scythians, 
Kgy[>ti,ins, jews, I’ersi.ins. Chinese-, Hindus, Ar.abians, Arauca- 
nians, (’usiilians. Irish and Welsh. Some have endeavoured to tix 
upon particular individuals as the- origiu.ators of the game; 
amongst others iiixm Japhc-lh, Shc-m, King Solomon, the wife of 
Rav.in, king of Ceylon, the philoso[)hc-r Xerxes, the (Irec-k chief¬ 
tain I’al.inu-dc-s, llc-rmc-s, Aristotle-, the brothc-rs Lycio and Ty¬ 
rrhene-, Sc-miramis, Zc-nobi.i, Attains (cl. c. :oo nc.), the man¬ 
darin H.iiising, the- Hrahman Sis.sa and Shatrc-nscha, stated to be 
a celc-braled IVrsian aslionomer. Many of these ascriptions are 
fabulous, olhc-rs rest upon little- .authority, .and some of them pro¬ 
ceed from easily trace,able- c-rrors, .as where- the Roman games of 
Litdus l.ntrnm idonim and Lndns Caleulorum, the Wc-lsh recrea¬ 
tion of 'J'aiellm'rdd (throw-board) and the* ancient Irish pastime 
of h'iththeall are assumed to be identical with chess; so far as 
the Romans and We lsh arc- roncenu-cl. the contrary can be proved, 
W'hilc- freun wh.il little is known of the Irish game it appears not 
to have- bec-n a scdt-nlary game at all. Mr. N. Bland, M R.AS., 
in his yVr.v/coc Chess (I.,c)nclon, 1.S50), ende.ivoured to prove that 
the* I’ersians were the inventors of chc-s.s, and maintained that the 
game, born in rersi.i, found a home in India, whence after a series 
of agc's it w.is l)rought hack to its i)irlhi)!ace. The view-, how¬ 
ever. which has obtained the- most credence, is that which at¬ 
tribute's the- origin of chess to the Hindus. Dr. Thomas Hyde of 
Oxford, writing in ibcpt (Dc- Lndis Orientalihiis), seems to have 
been the first to proimund this theory, but he appears to have 
been ignorant of the game itself, and the Sanskrit records W’cre 
not accessUile in his time. About 1783-8C7 Sir William Jones, in 
an essay published in the :nd vol. of Asiadc Researches, argued 
that Hindustan was the cradle of chess, the game having been 
known fhcTc from time immemorial by the name of chaturanga, 
that is, the four anj^as. or members of an army, w-hich are said 
in the Atnarakosha to be elephants, hor.ses, chariots and foot- 
soldiers. As applicable to real armies, the term chaturanga is 
frequently used by the epic poets of India Sir William Jones's 
essay is sul)stanlially a translation of the Bhaudshya Pttrana, in 
which is given a description of a four-handed game of chess 


played with dice. A pundit named Rhadhakant informed him that 
this was mentioned in the oldest law books, and also that it was 
invented by the wife of Ravan. king of Lanka (Ceylon), in the 
second age of the world in order to amuse that monarch w-hile 
Rama was besieging his metropolis. This account claims for chess 
an existence of 4,000 or 5,000 years. Sir William, however, 
grounds his opinions as to the Hindu origin of chess ujMjn the testi¬ 
mony of the Persians and not upon the above manuscript, while 
he considers the game described therein to be more modern than 
the Persian game. Though sure that the latter came from India 
and was invented there, he admits that he could not find any 
account of it in the classical WTitings of the Brahmans. He lays 
it down that chess, under the Sanskrit name chaturanga, was ex¬ 
ported from India into Persia in the 6th century of our era; that 
by a natural corruption the old Persians changed the name into 
chatrang, but when their country was soon afterwards taken pos¬ 
session of by the Arabs, who had neither the initial nor final let¬ 
ter of the word in their alphaiiet, they altered it further into 
shatrnnj, which name found its way presently into modern Per¬ 
sian and ultimately into the dialects of India. 

V’an der Linde, in his exhaustive work. Gcschichte und Litter- 
(itnr des Schaehspiels (1874), nas much to say of the origin- 
theories. nearly all of which he treats as so m.iny myths. He 
agn-es with those who consider that the Persians received the 
game from the Hindus. The outcome of his studies appears to 
be that chess certainly existed in Hindustan in the 8(h century, 
and that probably that country is the land of its birth. He in¬ 
clines to the idea that the game originated among the Buddhists, 
whose religion was prevalent in India from the 3rd to the gth 
century. According to their ideas, war and the slaying of one's 
fellow-men, for any purposes whatever, is criminal, and the pun¬ 
ishment of the warrior in the next w'orld will be much worse than 
that of the .simple murderer; hence chess w-as inv-ented as a sub¬ 
stitute for war. \’an der Linde is in agreement with Sir William 
Jones in taking the view that the four-handed game of the orig¬ 
inal manuscrijit is a comparatively modern adaptation of the 
Hindu chess, and he altogether denies that there is any proof that 
any form of the ganu^ has the antiquity altrihuled to it. 

H. J. R. Murray, in his monumental work ,1 History of Chess 
(see bihliography), comes to the conclusion that chess is a 
descendant of an Indian game ])layed in the 7th century. 

Altogether, th(*r(“forc, wa- find the best authorities agreeing that 
chess existed in India before it is known to have been play(-d any¬ 
where else. In this supposition they an* slrength(*ned by the names 
of the game and of some of the piece's. Shatranj, as Forbes has 
pointed out, is a foreign word among the Persians and Arabians, 
whereas its natural derivation from the term chaturanga is ob¬ 
vious. Again al-fil, the Arabic name of the bi.shop, means the 
elephant, otherwi.se alephhind, the Indian ox. Our earliest au¬ 
thority on chess is Masudi, an Arabic author who wrote about 
A.D. 050. According to him, shatranj had existed long before his 
time; and though he may speak not only for his own generation 
but for a couple of centuries before, that will givi* to chess an 
existence of over 1,000 years. 

Early and Mediaeval Times.—The dimness which shrouds 
the origin of chess naturally obscures also its early history. We 
have seen that chess crossed over from India into Persia, and 
became known in the latter country by the name of shatranj. 
.Some have understood that word to mean “the play of the king"; 
but undoubtedly Sir William Jones's derivation carries with it the 
most plausibility. How and W'hen the game w'as introduced into 
Persia we have no means of knowing. The Persian poet Firdousi, 
in his historical poem, the Shdhndma. gives an account of the in¬ 
troduction of shatranj into Persia in the reign of Chosrocs I. 
Anushirwan, to whom came ambassadors from the sovereign of 
Hind (India), with a chess-board and men asking him to solve 
the secrets of the game, if he could, or pay tribute. The king 
asked for seven days’ grace, during which time the wise men 
vainly tried to discover the secret. Finally, the king's minister 
took the pieces home and discovered the secret in a day and a 
night. He then journeyed to India with a game of his own in¬ 
vention, riard, which the Indians were unable to reconstruct. 
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Other Persian and Arabian writers state that shat ran j came into 
Persia from India and there appears to be a consensus of opinion 
that may be considered to settle the question. Thus we have the 
name passing from the Hindus to the Persians and thence to the 
Arabians, after the capture of Persia by the caliphs in the 7th 
century, and from them, directly or indirectly, to various parts 
of Europe, at a time which cannot be definitely fixed, but either 
in or before the loth century. That the source of the European 
game is Arabic is clear enough, not merely from the words “check” 
and “mate,” which are evidently from Shah mat (“the king is 
dead”), but also from the names of some of the pieces. There 
are various chess legends having reference to the 7th and 8th 
centuries, but these may be neglected as historically useless; and 
equally useless appear the many oriental and occidental romances 
which revolve around those two great central figures, Harun al- 
Rashid and Charlemagne. There is no proof that either of them 
knew anything of chess or, so far as the latter is concerned, that 
it had been introduced into Europe in his time. True, there is an 
account given in Gustavus Selenus, taken from various old chron¬ 
icles, as to the son of Prince Okar or Otkar of Bavaria having 
been killed by a blow on the temple, struck by a son of Pippin 
after a game of chess; and there is another well-known tradition 
as to the magnificent chess-board and set of men said to have 
been sent over as a present by the empress Irene to Charlemagne. 
But both tales arc not less mythical than the romance which re¬ 
lates how the great Frankish monarch lost his kingdom over a 
game of chess to Gvi^rin ile Montglave; for van der Linde shows 
that there was no Bavarian prince of the name of Okar or Otkar 
at the period alluded to, and as ruthlessly shatters the tradition 
about Irene’s chess-men. With respect (0 Harun al-Rashid, among 
the various stories told which connect him with chess there is one 
that at first sight may seem entitled to some degree of credit. In 
the annals of the Moslems by Abulfeda (Abu’l Fida) there is 
given a copy of a letter .stated to be “From Nicephorus. emperor 
of the Roman.s, to Harun, sovereign of the Arabs,” which (using 
Professor Forbes’s translation), after the usual compliments, runs 
thus: “The empress (Irene) into whose place I have succeeded, 
looked upon you as a Rukh and herself as a mere Pawn; therefore 
she submitted to pay you a tribute more than the double of which 
she ought to have exacted from you. All this has been owing to 
female weakness and timidity. Now, however, I insist that you. 
immediately on reading this letter, repay to me all the sums of 
money you ever received from her. If you hesitate, the sword 
shall settle our accounts.” Harun’s reply, written on the back of 
the Byzantine emperor’s letter, was terse and to the point. “In 
the name of God the merciful and gracious. From Harun, the 
commander of the faithful, to the Roman dog Nicephorus. I have 
read thine epistle, thou son of an infidel mother; my answer to 
it thou shalt see, not hear.” Harun was as good as his word, for 
he marched immediately as far as Heraclea, devastating the Ro¬ 
man territories with fire and sword, and soon compelled Niceph¬ 
orus to sue for peace. Now the points which give authority to 
this narrative and the alleged correspondence are that the rela¬ 
tions which they assume between Irene and Nicephorus on the 
one hand and the warlike caliph on the other are confirmed by 
the history of those times, while, also, the straightforward brevity 
of Harun’s reply commends itself as what one might expect from 
his soldier-like character. Still, the fact must be remembered that 
Abulfeda lived about five centuries after the time to which he 
refers. Perhaps we may assume that it is not improbable that 
the correspondence is genuine; but that the words rukh and paum 
may have been substituted for other terms of comparison orig¬ 
inally used. 

As to how chess was introduced into western and central Eu¬ 
rope nothing is really known. The Spaniards very likely received 
it from their Moslem conquerors, the Italians not improbably 
from the Byzantines, and in either case it would pass northwards 
to France, going on thence to Scandinavia and England. Some 
say that chess was introduced into Europe at the time of the 
Crusades, the theory being that the Christian warriors learned to 
play it at Constantinople. This is negatived by a curious epistle 
of St. Peter Damian, cardinal bishop of Ostia, to Pope Alexander 


I II. written about a.d. 1061, which, assuming its authenticity, 

! shows that chess was known in Italy before the date of the first 
i crusade. The cardinal, as it seems, had imposed a penance upon 
a bishop whom he had found diverting himself at chess; and in 
his letter to the pope he repeats the language he had held to the 
erring prelate, viz., “Was it right, 1 say. and consistent w'ith thy 
duty, to sport away thy evenings amidst the vanity of chess, and 
defile the hand which offers up the l)ody of the Lord, and the 
tongue that mediates between God and man. with the pollution 
of a sacrilegious game? ” Among those who took an unfavour¬ 
able view of the game may be mentioned John lluss. who. when 
in prison, deplored his having played at chess, whereby he had lost 
time and run the risk of being subject to violent passions. Among 
authentic records of the game may be quotetl the Alcxiad of the 
princess Anna Comnena, in which .she relates how her father, the 
emperor Alexius, used to divert his mind from the cares of State 
by playing at chess with his relatives. This emperor died in 1118. 

Concerning chess in England there is the usual confusion be¬ 
tween legend and truth. Snorre Sturleson relates that as Canute 
was playing at chess with Earl Clf. a quarrel arose, which re¬ 
sulted in the upsetting of the board by the latter, with the further 
consequence of his being murdered in church a few days after¬ 
wards by Canute’s orders. Carlyle, in The Early Shifts of Nor¬ 
way, repeats this tale, but van der Linde treats it as a myth. The 
liamsi'y Chronicle relates how Bishop Ulheric, coming to I'anute 
at night upon urgent business, found the monarch and his cour¬ 
tiers amusing themselves at dice and chess. There is nothing in¬ 
trinsically improbable in this last narrative; but Canute died about 
T035, and the date, therefore, is .suspiciously early. Moreover, 
allowance must be made for the ea.se with which chroniclers 
described other games as chess. 

As regards the individual i)ieces. the king .seems to have had the 
same move as at present; but it is said he could formerly be cap¬ 
tured. His “castling” privilege is a European invention; but he 
formerly leaped two and even three squares, and also to his 
Kt2. Castling dates no farther back than the fir.st half of the 
16th century. I'he (lueen has suffered curious changes in name, 
.sex and power. In shairanj the piece was called jarz or firz (also 
farzan, jarzin and farzi), signifying a “counsellor,” “minister” or 
“general.” This was latinized into farzia or jercia. 'I'he Irench 
slightly altered the latter form into fierce, fierce, and, ns some 
say. vierj’c, which, if true, might explain its becoming a female. 
Another and much more probaljle account has it that whereas 
formerly a j)awn on reaching an eighth square became a farzin, 
and not any other piece, which promotion was of the same kind 
as at draughts (in French, dames), .so she became a dame or 
queen as in the latter game, and thence dama, donna, etc. There 
are old Latin manuscripts in which the terms ferzia and regina 
are used indifferently. The queen formerly moved only one 
.square diagonally and was consec|uently the weakest piece on 
the board. The immen.se power she now {)osse5scs seems to have 
been conferred upon her so late as about the middle of the 15th 
century. It will be noticed that under the old .system the (}ueens 
could never meet each other, for they operated on diagonals of 
different colours. The bishop’s scope of action was also very 
limited 'formerly; he could only move two squares diagonally, 
and had no power over the intermediate square, which he could 
leap over whether it was occupied or not. This limitation of their 
powers prevailed in Europe until the 15th century. This piece, 
according to Forbes, was called among the Persians pil, an ele¬ 
phant, but the Arabs, not having the letter p in their alphabet, 
wrote it fil, or with their definite article al-fil, whence alphilus, 
alfinus, alifiere, the latter being the word used by the Italians; 
while the French perhaps get their fol and fou from the same 
source. The pawns formerly could move only one square at .starl¬ 
ing; their powers in this resf)ect were increa.sed about the early 
part of the i6th century. It was customary for them on arriving 
at an eighth square to be exchanged only for a farzin (queen), ami 
not any other piece; the rooks (so called from the Indian rukh 
and Persian rokh, meaning “a soldier”) and the knights apijear to 
have always had the same powers as at present. As to the chess¬ 
boards,-they were formerly uncoloured, and it is not until the 
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i,Sth century that we hear of chequered boards being used in by (he fact that the leadership passed from the French school 
Euro|>e to the English. After the death of la Bourdonnais, Fournic de 

Development in Play _ The change of into modern Saint-Amant became the leading player in France; he visited 

che.ss look place most probably brst in Fnmcr, and thence made England in the early part of 1843, and successfully met the best 
its way into .Sjiain early in the r5th century, where the new game English players, including Howard Staunton but the lat- 

wah called Axrdrrz de la damn, being also adopted by the Italians ter soon took his revenge, for in Nov. and Dec. 1843 a great 
under the name of scard alia rahiosa. The time of the first impor- match between Staunton and Saint-Amant took place in Paris, 
tanl writer on modern chess, the Sjjaniard Ruy Loftez de Segura the English chtunpion winning by 11 games to six with four draws. 

), is also the {wriod when the latest improvement, castling During the succeeding eight years Staunton maintained his rep- 
was introduced, lor his book (Lihro dr la invrnrum liberal v arti utation by defeating Pot)ert, Horwitz and Harrwitz. Staunton 


del jue^o del Axrdrez), though treating of it as already in u.se 
also gives (he- edd mode of play, which allowc'd the king a leap 
of two or three squares. Shortly afterward.^ the old shatranj dis- 
a()pears altogether. Lof)e/. was the first who merits (he name of 
chess analyst. At this time flourished the flower of the Spanish 
and Italian .schools of < hes.s—the formcT represented by Lop>ez. 
(’(iron, Santa Maria, Busnardo and Avalos; (he latter by (iio- 
vanni I^eonardo da (’ulri (il Put lino) and Paolo Boi (il Syraru- 
sano). In the years 1562-75 both Italian masters visited Spain 
and defeated their Spanish antagonists. During the whole i7lh 
century we find but one worthy to be mentioned, Giacchino Greco 
(il C’alabre.se). 'I'he middle of the i(Sth century inaugurates a new 
era in ibcss. 7 ’he leading man of this time wa.s Fran<.oi.s Andre 
Datiican Philidor. He was born in r7j6 and was trained by M. 
dc Kerinar, Sire d«' Lc''gal, the .star of flu* C'afe de la Regence in 
Paris, which wa.s the centre of J rench chc.ss until early in the 
20th century. In 17.17 Philidor visited England, and defeated the 
Arabian player, Phillip Stamrna, by eight games to one and one 
draw. In 174CJ lie pubii.shed his Analyse dcs ec/iecs, a book which 
went through more editions and was more translated than any 
other work ui»on the game. During more than half a century 
Philidor travelled much, but never went to Italy, the only coun¬ 
try where he could have found o|)p<»nents of first-rate skill. Italy 
was represenU'd in Philidor’s time by Ere ole del Rio. Lolli and 
J’onziani. 'Iheir .style was sound than that of Philidor, but 
certainly a muc h liner and in principle a better one. As an analyst 
the frenchman was in many points refuted by Ercole del Rio 
('the anonyniou.s Modene.se”). Blindfold che.ss-play. already 
exhibited in the nth century by Arabian and Persian experts, 
wa.s taken uj> afresh by Philidor, who played on many occasions 
three giimes simultaneously without sight of hoard or men. These 
exhibitions were given in London, at the Chess dub in St. James's 
street, and Philidor died in that city in 171^5. As eminent players 
of this period must be mentioned Count Ph. J. van Zuylen van 
Nyevelt (1743-1826), and the German player J. Allgaier (1763- 
1823), after whom a well-known brilliant variation of the King’s 
Gambit is named. Philidor was succeeded by Alexandre Louis 
Hunore Lebrefon Deschapelles (1780-1847), who was also a 
famou.s w'hi.st player. 'I'hc only player who i.s known to have 
fought I.)escha{K*lles not unsuccessfully on even terms is John 
(.'ochrane. He also lost a match (1821) to W. Lewis, to whom 
he concetleci the odds of “paw’n and move,” the Englishman win¬ 
ning one and drawing the two others. Deschai.x.*Ilcs’ greatest 
pujiil, and the strongest player France ever possessed, w'as Louis 
Charles Mahe de la Bourdonnais. who was born in 1797 and died 
in 1840. His most memorable achievement wa.s his contest with 
the English champion, Alexander Macclonnell, the French player 
winning in the proportion of three to two, 

The English school of ches.s began about the beginning of the 
.u)ih century, and Surratt was its first leader. He flourished until 
182,0. and was followed by hi.s great pupil, VV. Lewis, w'ho will be 
remembered for his writings. His literary career belongs to the 
period from 1817 to 1848 and he died in 1870 A. Macdonnell 
(1798-1835) has been already mentioned. To the same period 
belong also Captain Evans, the inventor of the celebrated “Evans 
Gamfiit ' ( 1824), who died at an advanced age in 1872; George 
Perigaf 1854) who played in the correspondence matches 
against Edinburgh and Paris; George Walker (1803-1879), chess 
editor of Hell's Life from 1835 *^73; and John Cochrane (17C}8- 

1878) who met every strong player from Deschapelles down. In 
the same period Germany possessed but one good player, J. Mend- 
heim of Berlin. 'I'he fifth decade of the 19th century is marked 


was defeated by Anderssen at the London tournament in 1851, 
and this concluded his match-playing career. 

In the ten years 1830-40 a new school arose in Berlin, the seven 
leaders of which have been called “The Pleiades.” These were 
Bledow (1795-1846), Bilguer (1815-1840), Hansle.in (1810- 
1850), Mayct (1810-1S6S), Schorn (1802-1850), B. Horwitz 
(1809-1885) and von Ileydebrand und der Lasa, once German 
amha.ssador at Copenhagen, As belonging to the same period must 
be mentioned the three Hungarian players, Grimm, Szen and J. 
Lowenthal. 

Among the great masters since the middle of the 19th century 
Paul Morphy (1837-1884). an American, has seldom been sur¬ 
passed as a chess jdayer. His career was short but brilliant. Born 
in New Orleans in 1837, he wa.s taught chess by his father when 
only ten years of age, and in two y(,‘ar.s’ time became a strong 
player. When not quite 13 he played three games with Lowenthal 
ami won two of them, the other being drawn. He was 20 years 
of age when he competed in the New York congress of 1857, 
where he won the first prize. In 1858 he visited England, and 
here defeated Boden, Medley, Mongredien. (Jwen, Bird and 
others. He also beat Lowenthal by nine games to three and two 
draws. In the same year he played a match at Paris with Harr¬ 
witz, winning by five to two and one drawn; and later on he ob¬ 
tained a victory over Anderssen. On two or three occasions he 
played blindfold against eight strong players simultaneously, each 
time with great success. He returned to America in 1859 t^nd con- 
inued to play, but with decreasing intere.st in the game, until 
1866. He died in 1884. 

W’ilheim Steinitz( 1836-1900) took the sixth prize at the London 
congress of 1862. He defeated Blackburne in a match by seven 
o one and two draws. In 1866 he beat Anderssen in a match 
by eight games to six. In 1868 he carried off the first prize in 
the British Chess Association handicap, and in 1872 in (he Lon¬ 
don grand tourney, also defeating Zukertorl in a match by seven 
games to one and four draws. In 1873 he carried off the first 
prize at the Vienna congress; and in 1876 he defeated Black¬ 
burne. winning seven games right off. In Philidor’s age it was 
onsidered almost incredible that he should be able to play three 
simultaneous games without seeing board or men, but Paulsen, 
Blackburne and Zukertort often played to or 12 such games, 
while as many as 28 and 29 were so played by Alekhine and Reti, 
respectively, in i()25. Again, in 1933, Alekhine played 32 and 
Koltanowski 34. in 1937. Then, in 1943. Najdorf exceeded all 
performances with 40 at Buenos Aires. 

In 1876 England was in the van of the world s chess army. 
English-horn players then were Boden, Burn, Macdonnell, Bird, 
Blackburne and Potter; while among naturalized English players 
were Lowenthal, Steinitz, Zukertort, who died in 1888, and Hor- 
wilz. This illustrious contingent was reinforced in 1878 by Mason, 
an Irish-American, who came over for the Paris tournament; by 
lunsl)erg. a Hungarian; and later by Teichmann, who also made 
England his home. English chess flourished under the leadership 
of these masters, the thief prizes in tournaments being consis- 
ently carried off by the English representatives. 

To gauge the progress made by the game since between 1875 
and the end of the century it will suffice to give the following sta¬ 
tistics. Ill London Simpson’s Divan was formerly the chief resort 
of chess players; the St. George’s Chess club was the principal 
chess club in the West End, and the City of London Chess club 
was the principal chess dub in the east. Formerly only the 
British Chess Association existed; after its dissolution the now 
defunct Counties’ Chess Association took its place, and this was 



CHESS 


433 


superseded by the re-establishment by Mr. Hotter of the British 
Chess association, which again fell into abeyance after having 
organized three international tournaments—London, 1886; Brad¬ 
ford, 1888; and Manchester. 1890—and four national tourna¬ 
ments. There were various reasons why the British Chess asso¬ 
ciation ceased to exercise its functions, one being that minor as¬ 
sociations did not feel inclined to merge their identity in a central 
association. The London league was established, besides the 
Northern Counties’ Chess union, the Southern Counties’ Chess 
union, the Midland Counties’ union, and a.ssociations in most 
of the counties. All these associations are supported by the affil¬ 
iated chess clubs of the respective counties. Scotland (which has 
its own association), Wales and Ireland have also numerous clubs. 
All are affiliated with the British Chess federation. (See below.) 

Tournaments 

The first modern International Chess Tournament held in Lon¬ 
don in 1851 was the forerunner of various similar contests, the 
most important from 1929 being given below: 

1929 Carlsbad, i, Nimzowitsch, 2. Capablanca and Spielmann. 

1929, Budapest. 1. Capablanca, 2. Rubinstein, 3. Tartakower. 

1929, Barcelona, i. Capablanca, 2. Tartakower, .i. Colic. 

1929 Ramsgate, i. Sultan-Khan, 2. Price and Michell. 

1929 Bradlc}' Beach, i. Alekhine, 2. L. Steiner, 3. Kupchik and 
Turover. 

1930. Hastings. 1. Capablanca, 2. Vidmar, 3. Yates. 

1930. San Remo. i. Alekhine, 2. Nimzowitsch, 3. Rubinstein. 

1930. Frankiurt. 1. Nimzowitsch, 2. Kashdan, 3. Ahues and List. 

1930. Liege, i. Tartakower, 2. Sultan-Khan, 3. Ahues, Colic and Nim- 

zowit.sch. 

1931. Hastings. 1. Dr. Euwe, 2. Capablanca, 3. Sultan-Khan. 

1931. Pled. 1. Alekhine, 2. Bogoljubow', 3. Nimzowitsch. 

1931. New York. 1. Capablanca, 2. Kashdan, 3. Kevitz. 

1932. Hasting.s. i. Flohr, 2. Kashdan, 3. Dr. Euwe. 

1932. London, i. Alekhine, 2. Flohr, 3. Sultan-Khan and Kashdan. 

1932. Pasadena, i. Alekhine, 2. Kashdan, 3. Dake, Reshevsky and 
Steiner. 

1932. Mexico City. 1. Alekhine and Kashdan, 3. Capt. Araiza. 

1932. Bern. i. Alekhine, 2. Dr. Euwe and Flohr. 

1933. Ha.stings. i. Flohr, 2. Pirc, 3. Sultan-Khan and L. Steiner. 

1934. Hastings, i. Hohr, 2. Alekhine and Lilienthal. 

1934. Zurich. 1. Alekhine, 2. Euwe and Flohr. 

1935. Hastings, i. Euwe, Flohr and Thomas. 

1935. Moscow'. I. Botwinnik and Flohr, 3. Lasker. 

1935. Margate, i. Reshevsky, 2. ('apablanca and Thomas. 

1935. Orebro. i. Alekhine, 2. Lundin, 3. Stahlhcrg and Stoltz. 

1936. Hastings. 1. Fine, 2. Flohr, 3. Tartakower. 

1930. Bad Nauheim, i. Alekhine and Keres, 3. Ahues. 

1036. Moscow. 1. Capablanca, 2. Botwinnik, 3. Flohr. 

19.V1, Zandvoorl. i. Fine, 2. Dr, Euw^e, 3. Keres and Tartakower. 

193O. Podebrad. 1. Flohr, 2. Alekhine, 3. Flotys. 

193G. Nottingham, i. Botwinnik and Capablanca, 3. Euwe, Fine and 
Reshev.sky. 

1936. Amsterdam, i. Fine and Euwe, 3. Alekhine. 

193G. Margate, i. Flohr, 2. Capablanca, 3. Stahlhcrg. 

1937. Hastings. 1. Alekhine, 2. Fine, 3. Eliskases. 

X937. Margate, i. Fine and Keres, 3. Alekhine. 

1937. Ostend. 1. Fine, Grob and Keres. 

1937. Kemeri. i. Flohr, Petrow and Re.shevsky. 

1937. Semmering-Baden. i. Keres, 2. Fine, 3. Capablanca and Rc.shev 

sky. 

J938. Holland (A.V.R.O. tournament). 1. Keres, 2, Fine, 3. Botwin¬ 
nik. 

1939, Lcningrad-Moscow. i. Flohr, 2. Reshevsky, 3. Lilienthal, Loew- 
enfisch, Makagonoff and Ragosin. 

1939. Hastings, i. Szabo, 2. Dr, Euwe, 3. Landau and Pirc. 

1939. Margate, i. Keres, 2. Capablanca and Flohr. 

1940. Salzburg, i. Alekhine, 2. Keres, 3- Schmidt. 

1941. Mar del Plata. 1. Stahlhcrg, 2. Najdorf, 3. Eliskases. 

1942 Buenos Aires, i. Najdorf and Stahlhcrg, 3. Frydman. 

1942 Munich, i. Stoltz, 2. Alekhine and Lundin, 

SCHOOLS OF PLAY 

Chess has developed various schools of play from time to time. 
The theory of the game, however, did not advance in proportion 
to the enormous strides in its popularity. Formerly the theory 
of play had been enriched by such enthusiasts as Dr. Max Lange, 
Louis Paulsen, Professor Anderssen, Neumann, Dr. Suhle, Falk- 
b‘er, Kieseritzki. Howard Staunton, Dr. Zukertort, W. N. Potter 
and Steinitz. The most permanent influence on chess theory was 
exercised by Steinitz. In the days of Morphy and Anderssen 
players invariably strove for an attack on the king’s position at 


any cost. Steinitz, however, realized that .such attacks were, gen- 
erdly speaking, successful only against inferior opposition and 
came to the conclusion that the correct stratcg\' wa,s to .strive to 
create wcakne.s.ses, how-ever slight, in the hostile position, and by 
the accumulation of these weaknesses to obtain an opportunit)' 
for a decisive combination. This new method he not only preached 
but practised, and thus was founded the modern school. If to 
Steinitz credit must be given for founding this school, to other 
players credit must be given for combining the theory of minute 
advantages w'ith the old method of rapid development adopted 
by Morphy and Anderssen. Steinitz preferred a slow' development 
and the building-uj) of an unassailable (if cramped) position. 
Dr. Tarrasch, however, had no liking for cramped positions and 
so strove for rapid development (as Morphy), not to essay a 
violent and hazardous attack (as Morphy) but to use his rapid 
development and greater control of space to force his opjament 
to create tho.se weaknesses which Steinitz had shown how to cx- 
[)loit. This may be said to be the method of the modern school. 

In 1913, however, a young Russian master. A. Nimzowitsch. 
published some articles assailing some of the cardinal points of 
the Tarrasch creed. Their importance was not suflicicntly esti¬ 
mated at (he time, for Nimzowitsch had already a reputation for 
a bizarre style of play, and the outbrc'ak of war the following year 
pul an end to disemssion of chess theories. Hut to Nimzowitsch 
must be given the credit (if credit it be) of founding what is now 
known as the hypermodern school. The tc!achings of this school, 
which came into prominence after World War I, may be roughly 
summarized as follow's; (i ) “the golden rule is that there is no 
golden rule’’—in other words, the hypermoderns view generaliza¬ 
tions with suspicion. A.s Richard Rc^'ti, one of the nio.st ardent 
advocates of this school, said in his Modern Ideas in Chess, “'Fhe 
hypermoderns arc the greatest opponents of routine l)lay,’' 
(Richard Rcti died June 6, 1929.) (2) Tarrasch had laid down 
the importance of being strong in the centre, holding that a pla>'er 
who has control of the four squares in the centre ((‘4, e$, d^, ds) 
has an advantage in that he can prevent the deployment of his 
opponent’s pieces from one wing to the other via those squares— 
the most natural and effective route. The hypermoderns do not. 
however, iinmc*diately hasten to seize control of those squares, 
preferring to delay that occupation until it can be done (as they 
consider) more effectively. To that purpose they hold back the 
centre pawns somewhat in the beginning and develop their bishops 
in posts where* they will be likely to aid the suhsecjnent invest¬ 
ment of the centre (e.g., at KKtz and (^)Kt2 or KK(2 and K3). 

The World’s Championship.—In the absence of any author¬ 
ity to confer the title of world’s champion, it was a.ssumed by 
Steinitz—and rightly, for he was undoubtedly the .strongest player 
of his day. In his old age, however—in 1894—he was beaten in 
a match for the championship by a young German player. Dr. 
Emanuel Lasker. 

Lasker held the title for 26 years, during w'hich time he de¬ 
feated redoubtable opponents in Steinitz (a return match), Mar¬ 
shall, Janow.sky (twice) and Dr. Tarrasch. and clrc*w with 
Schlechter. In 1921 a match was arranged at Havana between 
Lasker and J. R. Capablanca—a Cuban who was on all sides 
admitted to be Lasker’s most dangerous antagonist. Caixablanca 
won by four games to none, with ten draws, Lasker resigning 
after the 14th game. Capablanca, however, did not hold the title 
for long. In the autumn of 1927, after a struggle lasting nearly 
three months, he was defeated at Buenos Aire.s by the Russian 
master, Dr. Alekhine, who won 6 games to 3. no fewer than .'>5 
being drawn. In 1935 Dr. Max Euwe of Amsterdam became 
champion when he defeated Dr. Alekhine by winning 9 games, 
losing 8 and drawing ij. Dr. Alekhine regained the title in a 
return match (1937) in which the score was Dr. Alekhine, 11; 
Dr. Euwe, 6; drawn, 13. 

F^^ration Internationale des Echccs.— This body is the 
central authority for chess matters. Most of the European coun¬ 
tries and the U.S.A. are members. A tournament under the aus¬ 
pices of the federation was held at Budapest in 1926. and the 
following year a tournament wa.s held at London between teams, 
each of four players, representing 16 nations attached to the fcid- 
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erntion. The tournament was won by Hungary with a score of 
40 points out of a possif)le 60 ('lose behind tame Denmark (sec- 
ond) and (Ireat Britain (third t, Hungary also won a similar 
tournament held at The Hague in i<)28. The United States won at 
Trague, 10^1; at l-'olkestone, I'yUC at Warsaw, i035: at Stock¬ 
holm, 10,37 r^he 17 S. was not represented in 10.39 at Buenos 
Aires, where Germanv finished first. 

Modern British Chess. —The British Chess federation was in¬ 
stituted in 1904, its first rongress being held at Hastings in that 
year, when a British championship, a ladies’ championship and a 
first-class amat«-ur tournamefit were [)la>ed These competitions 
have been coMtinued annually at the < ongr<*sses of the federa¬ 
tion, with the exception of th(‘ World War I period and the years 
19*’ and 19:;7, when international tournaments were held in 
Imgland, The holders of the lirilish charnpionshij) have been 
W. K Napier, H. iv Atkins, R C (iriffith V I). Yates. R. H. V. 
■Scott, Sir (1, A. Thomas, Sultan-Khan, W, Winter and W. A. 
Fairhurst. 

In 1X99 and following tears matches between rc*pre,sentative 
plavers of Great Britain and the- I’nited State's respectively were 
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pernianc'iil possession of the Iropht' In Kngland chess matches 
have' been played annually since 1H73 lietween the* universities of 
Oxford and Cambridge, seven players on each side. Up to 1939 
Oxford won matches, ('ambvidgc' :<), and 8 vvc*re drawn. 

Literature of the Game.— 7 'he most ambitious of early Euro¬ 
pean writings on chess was the work of a Lombard, jacobus de 
Cessolis (Jacopo I )ac c iesole). who.se main object, however, though 
he gives the moves, etc., was to tench morals rather than che.ss. 
He was a Dominican friar and his Ireati.se, Lihtr di' Morihus 
Uominum ft Olficiis Xohilium, was written before the year 1300. 
It was afterwards tianslalc’d into sevc'rai European languages, and 
in the year 1474 Caxtoti, under the title of 77 /c (iame and Playe 
of Chfssf, printc'd an English translation of the French version. 

Alioiit r soo wer have the (iottifi^rr Ilandschrtjt, a work contain¬ 
ing 12 different openings and 30 firoblems. The author of this 
manuscript is not known. Of Lucena, a Spanish author who wrote 
in or about 1407. wc are belter informed His treati.se. Rfpeticion 
dfs Atnorfs f Artf dr Axfdrcs, comprises various practical chess 
matters, including 150 [lositions, illustrated by 160 well-cxecuted 
woodcuts. Various of these jiositions arc identical with those in the 
Got tinker IJand.sfhrijt. 

In the it)th century works upon the game were written by 
Damiano, Ruy Lopez and Horatio Gianutio della Mantia; in the 
17th century hy Salvio. Tolerio, Gustavus Selenus, Carrera. 
Greco, Er. Antonio and the authors of (he Trailr dr fMusannr; 
in the iSth century In- Berlin, Stamina, Ercole del Rio. Lolli. 
Cozio, rhilidor, Pemziani, Stein, Van Nyevelt, Allgaier and Peter 
Pratt; in the loih century by J. E. W. Koch and C. F. Koch, 
Sarratt, John C'oehrane, Wm. Lewis. .Silherschmidt. C.hulam Kas- 
sim and James Cochrane, George Walker, A. IMacdonnell. Jae- 
nisch, Petroff, Von Bilgucr, Von der La.sa, Staunton, Kling and 
Horwitz, Hledow, Dubois. Kieserilzki, Max Lange. Ldwcnthal, 
Dufresne, Neumann, Suhle, Zukertort, Preti, Stcinitz and others. 

Engli.sh chess owes much to W. Lewis and George Walker. But 
to Howard Staunton must be ascribed the most important share 
in creating the later pc)[Hilaril\ which the game achieved in Kng¬ 
land. Staunton s tirst work. Thr Chrss PlavfPs Handbook, was 
published in 1847, and again (revised^ in 184,8. His other works 
arc Thf Chfss Player's Text-Book and The Chess Player’s Com¬ 


panion (1849) (the latter being a collection of his own games); 
the Chess Praxis (i860, republished in 1903); his posthumous 
work, Chess Theory and Practice, edited by R. B. Wormald 
(1876), and various .smaller treatises. The laws of the game a.s laid 
down in the Praxis formed the basis of the rules adopted by the 
British Chess Association in 1862. Besides editing the Chess 
Player’s Chronicle and the Chess World, he was the chess editor 
of the Illustrated London News from 1844 till his death in 1874. 

Biblickiraphy.— Elements of the Game — Rev. E. E. Cunnington, 
The Modern Chess Primer (1920) give.s a very good grounding in the 
elements of the game and the slucient should ma.ster its conlent.s. 
General Treatises — (a) Elementary. Lawrence H. llawscjn, A Slnnl 
Guide to Chess (192,0 ; E. A. Greig, Pitfalls of the Chess-Board 
(revised hy W. A. Fairhur.st, 1927). {!>) Fairly advanced; J. Ma.son, 
The Art of Chess (1913) and The principles of Chess (1923) ; I)v. 
Emanuel Lasker, Common Sense in Chess (1S96) and Chess Strategy 
(1922). (f) More advanced; Capablanca, Chess t'undamenlals (1921 ) , 
Zno.sko-Horowsky, The Middle Game in Chess (1922); Reti, Modern 
Ideas in Chess (1923); Aron Nimzowitsch, Die Blockade and Mein 
System (1925); Kmoch, Die Kunst der Verteidigunf:, (The Art ot De 
fence) (ic)27); Dr. Emanuel Lasker, Lasker’s Manual of Chess (1927). 
End Games ,— The dements of the endings are dealt with in both The 
Modern Chess Primer and The Art of Chess. Other works which may 
lie recommended to the more advanced student are; Miese.s, Chess 
Endini^s from Modern Master-Play; Tatter.s:dl, A Thousand End- 
Games; Rinck, yon Fins de Pariie (1926), and Berger’s monumental 
work, Theorie und Praxis der Endspiele (2nd ed. i()2i'. Opcninj;s- - 
The best work in English is undoubtc.'dly Griffith and White’s Modem 
Chess Openitifts (192,3), revisc'd by Reuben Fine (J939)» upon the the- 
or,\' of the opening.s. The Ilandhuch des Schaehspiels (Sth c'd. 1916, 
by .Schlc'chter, with .supplement, 1921, by Mieses) and Ldrobok i 
Schnek (i()2i) are decidedly more voluminou.s hut Jes.s upAo-datr. A 
mine of information i.s Tartakower’s Die IIypermoderne. Scharhparlie 
(i()j4). Of work.s dealing with only one opening the following are 
vcTy u.seful: J. du Mont, The Centre. Counter and The Centre (lame; 
Marc'iczy, Die Franzdsiscite Partie (The French Dv(cnec) (1924); Tar- 
rasch, Die Verteuiiy,unf; des Damen^amhits ('fhe Defence of the Queen's 
Gambit) (Gouda, 1924) and Tartakower, Die Zukunftserdflnun^ (The 
Opening of the Future, i.e., Reti’s (Jpening) (1924); Fine, Basie 
Chess Endings (1943), Ideas Behind the Chess Openings (194,0; 
J. du Mont, The Ba.sis of Comhinalion in Chess (1942). 

Collections of Games — .\ very valuable—and, perhaps, the most en 
joyabic—form of chess study is the careful playing over of well- 
annotated master games. Thi' following books are recommended; 
Mr. Blackhurne's Games at Chess (1899); P- W. Sergeant, Morphy'', 
Games of Chess (1918), and Charousek’s Games of Chess (1919); 
P. W. Sergeant and W. H, Watts, Pillshury's Chess Career (1923) ; 
Maniezy, llundert Sehachpartien (1921); ('apablanca, My Chess 
Career (1920); Tarrasch, Dreihundert Sehachpartien (1916) and Die 
Moderne Sehachparlk (iqi6) ; Dr. Alekhine, v Hundred Best Games 
of Chrss (1927) ; Dr. Alekhine and II. Helms, New York Tournament 
(1924); Rcinfeld, Krres’ Best Games of ^Che.ss (1942): Dr, Alekhine, 
Thr Nottingham Tournament Book (1*936) ; F. j. Wellmuth, The 
Golden Treasury of Chess (1943). 

History — The best book on the history of the game is H, 1 R. 
Murray, A History of Chess (191,0 ((L F). S.; H. Hs.) 

PROBLEMS 

Chess problems are artificial positions, permitting mate in a 
specified number of moves, with play involving elements of 
•Strategy or beauty. In No. i, by C. S. Kipping (i8yi- ). 
player and problemist alike would see the need of advancing the 
white king to Kt6. The player would be satisfied to win easily 
in four moves, by i.K-K(5, avoiding black's promotion check; 
whereas the problemist would play 1.K-R5, welcoming check. 
Early manu.scripts contain fine works by Arabians. 9th century; 
by Italians, 13th century. The modern period, however, dates 
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i only from 1840, when the problems of an Englishman, Rev. H. 
Bolton (1793-1873). a Belgian. A. d’Orville (1813- ), and the 

German master player. A. Anderssen (I8l8-79^, heralded a 
great revival of interest. A collection published in Paris, 1846. 
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by A. Alexandre (1766-1850), contained 2,000 problems and 
seemed to leave little for the future to attempt. Yet at this very 
time the establishment of many chess magazines and columns 
proved a sufficient stimulus to encourage the study of problems 
on unprecedented lines. 

The years 1S45-61 marked the discovery of many important 
themes. Rev. H. A. Loveday (1815-48 ). English chaplain at Delhi. 



No. 4.—MATE IN THREE NO. 5.—MATE IN THREE NO. 6.—MATE IN THREE 


published the famous Indian Problem (No. 2) in 1845. The am¬ 
bush, i.U-lii, 2.R-Q2, by which stalemate is avoided and mate 
attaini'd, trite as it. appears to-day, took the problem world by 
storm. (Originally published as a four-mover, this had black 
I’awn at Kt4 instead of Kts, with very inaccurate play.) W. 
Grimshaw (1832-90) of England, A. Novotny (1S29-71) of 
.Austria and J. Plachutta (1883- ) of Germany experimi'iited 

with the interference themes which today bear their names, while 
E, Healey (1828-1906), England, published his Bristol Problem, 
No. 3, in 1861, with its surprising clearance key, i.R-KRi, pre¬ 
paring for 2.(()-Kti and 3.()-KKti male. 

In America, Sam Loyd ( 1841-1911 ) conijiosed a great number 
of celebrated problems, such as No. 4: i.B-R7.2.KtKt6. Here the 
ambush resembles Loveday's, but its purpose is not to prepare 
for a discovered mate, as in the Indian theme, but to remove 
once for all the bishop's guard. This of preventing stalemate 
has been aptly called a Passive Sacrifice. 

The themes of these early problems were little appreciated 
during the next quarter century, a time of solid but dull growth, 
when intricacy was being cultivated to the exclusion of strategy. 
Striking figures were Ph. Klelt (1835-1910) in Germany and C. 
Bayer (1828-97) in Austria. Presently, however, appeared sev¬ 
eral important problem collections, expounding varied technical 
views and opening the way to a new era: The Chess Stnitrf^y, 
i88t, by Loyd (rj. the later: Sufit Loyd aud his Chess Problems, 
Leeds, 1913); Ihis Sehochproblem, 1884, by J. Berger (1845- 
i 6 ,k 3 ); Lhe Chess Problem Text-Booh, 1886, by B. G. Laws 
(1861-1932) and C. Planck (1856-1935); and Ccske Uloliy 
Saehove, 18S8, by J. Pospisil (1861-1916). 

Stimulated by Pospisil's book and the influence of J. Dobrusky 
(1853-1907), the Bohemians increasingly emphasized j)urit>' of 
mate, economy of force and the echo or repeated mate. The list 
of Bohemian compo.sers is a splendid one, including G. Chocho- 
lous (1856-1930) and L. Vetesnik (1857- )• More recently 

Z. Mach (1S77- ), F. Dedrle (1878- ) and others have 

carried these elements to further refinement, culminating in M. 

O WocMKNSCHACH _ igOfS Coop Compa nion _)S17 Nrwrjt-STn: Chwwiclc_ 
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Havel (i88i- ). In No. 5, i.R-Ki,Kt-Kt 2; 2.Q-Kt4-|-. K-B6; 

2.Q-B5-1- and P-Q7; 2.R-B3, all lead to “model,” or pure and eco¬ 
nomical. mates, while the two first form a beautiful echo. 

Following the teachings of Berger, a kindred interest in mating 
pictures w'as cultiv'ated in Germany, but with greater complexity 
of structure and play. From this developed the “grand manner” 
of the Old German school and of the related Austrian school, 
still represented by the veterans K. Erlin (1856- ) and M- 


; Feigl (1871- ). In England the standards of purity, exem¬ 

plified by Laws and IManck in their individual styles, developed 
into the magnificent works of the blind Jamaican composer. A F 
Mackenzie (1861-1905). and so into the problems of G. Heath- 
cote (1870- ) and P. F. Blake (1873-i(;36 ). No, 6 is a splen¬ 

did example of Heathcote's four-movers. The ke>’ is i.R-KKt3, 
and white continues 2.(J-(A2, Kl-B6-f. O-K34-. Kt-R6-f or Q-B3 
according to black's play. Again an echo. 

In the United Slates. Loyd had a worth)' smeessor in W. \ 
Shinkman (1847-1933). while other admirable US comiiosers 
have been H. \V. Bettmann (1868-1935) and (). Wurzburg (1875- 
). Loyd's style has inthienced composers in man\' other 
countries, including notably the celebrated Rumanian. W. Pauly 
(1876-1934) and several of the Scandimuians. 

A school sprang up in Germany, after the publication in 1903 
of Das Indische Problem, by J. Kohtz (1843-1918). He drew at¬ 
tention to the thematic problems of 1845-61 and encouraged fresh 
study of all the interference themes. This German jiroblem 
renaissance has had many distinguished members; W. von Holz- 
hausen (1876-1935), F. Kohnlein (1S79-1916). F. Satkrnann 
(1888-1926) and more recently A. Kraemer ( i8()8- ). h'. 

Palatz (1890- ) and others. No. 7 is an example of Kohtz's 

work. The sacrifice key. i.Kt-Q6, decoys the black bisho)i, so it 
can no longer play to Kt4. When it now' defends against 2 (,)- 
K2 by 2 —, B-B5, white is enabled to capture it. This deco>' to 
a \'ulneral)le point on a line Kohtz called the Roman Theme. 

While of less depth than longer problems. two-mo\'ers ha\c en¬ 
joyed increa.'iing popularity since the admirable productions of 
T. Taverner (1856-1928) appeared in England in the '80s and 
’90s. Mackeiizie gave two-movers fresh vitality at the end of 
the century, drawing attention to the cross-check theme, where 
black checks, such as those of the knight in No. 8 (Key; i B-K4 ) 
are countered without recapture of the checking piece. More 
recently, interferences and pinnings and unpinnings, and then the 
changed mate, have provided the two-mover with original ma¬ 
terial. The establishment, 1913-24, by J. F. Magee, Jr, (1867- 
) of the Good (’ompanion club of Philadelfihia. encouraged 
these new' two-move forms widely, calling into action many 
younger men, .such as G. Guidelli (1897-1924) and A. Mari (1892- 
) of Italy, A. Ellcrman (1893- ) of Argentine Republic, 

and r. Mansfield (1896- ) of England. The changed male, 

brought into vogue in England by P. H. Williams (1873 1922). 
has had an interesting growth, extending more ri'centl) to thi- do¬ 
main of three-movers. G. Hume's No. 9 is an example of changed 
promotions, the apparent 1.—.RxR; 2i’xR(B) of the si'l position 
being replaced by 1 .Kl-RK,RxR; 2 PxR(R) in the real solution. 

In general, modern interest in composition and solving no longer 
centres only on the difficulty, strategy or beauty of individual 
problems, but embraces the study of whole groups of probhan.^ 
and the classification of their themes. There exist large classified 
collections, such a.s‘that in thi* custody of G. Hume (j862-i(;36). 
Nottingham, England, with its 150,000 problems and 8,000 
thematic subdivisions, and there arc many noteworthy books on 
themes, such as Simple Two-Move Themes, Stroud, 1924. b\ 
1‘. B. Feast (1872-1941) of Engl;md, The Chess,Problem, Stroud. 
1926, by H. Weenink (1892-1(131) of Holland and The Enjoy¬ 
ment 0} Chess Problems ( 1943) by K. S. Howard, U.S.A. 

Note: This article has not atteiUpted to trace the story of 
I problem.s other than direct-mates. But the existence should not 
be overlooked of such important forms as the self-mate fin which 
the loser wins) or the many original "fair) " types invented and 
popularized by T. R. I)aw.son and others. (A, C. W.;X.) 

CHEST, a large box of w'ood or metal with a hinged lid. 
The term is used for many kinds of reccjitaclcs; and in anatomy 
indicates the portion gf the body covered by the rib.s and breast¬ 
bone (see Respiratory System, Anatomy of). Chests as articles 
of furniture are of the greatest antiquity. The chest was the com¬ 
mon receptacle for clothes and valuables, and was the direct an- 
ce.stor of the “chest of drawers,” which was formed by enlarging 
the chest, and cutting up the front. It was also frequently used as 
a seat. Indeed, in its origin it took in great measure the place of 
the chair, w'hich. although familiar enough to the ancients, was 
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a Jijxury in the days when the chest was already an almost uni¬ 
versal jjosM ssion, In the early middle a^es the rich possessed 
them in jmofusion, used them as portmanteaux, and carried them 
about from (astle to castle. These portable receptacles were often 
covered with leather and emblazoned with heraldic designs. As 
housi's gradually became more amjily furnished, chests and beds 
and other movables were allowed to remain stationary; and the 
chest finally took the shafx.* in which we best know it—that of an 
oblong box standing u[)on raised feet. As a rule it was made of 
oak. but sometimes of chestnut or other hard wood. 

Types. — I'here are, properly sf)eaking, three type.s of chest— 
the chjmeslic, the ecclesiastical and the strong box or coffer. Old 
domestic <h('sfs still e.\ist in great number and some variety, 
but fh<“ j)ro[)ortion of those e.irlier th.'in the latter i)art of the 
' 1 ‘uflor p<‘riod is very small; most of them are Jacobean in date. 
Very fre()uenlly (hey were made to contain the .store of house- 
linen which a bride took to her husbanri u{)on her marriage. In 
the r7th century Itoulle and his imitators ghjritiefl the marriage- 
coffer until if became a gorgeous casket, almost indeed a sarcoph¬ 
agus, inlaid with ivory and ebony .and precious woods, and en¬ 
riched with ornudu, .supported upon a stand of equal magnificence. 
The Italian marriage-< hest.s ((n.s.sam-, f/.v.) were also of a rich¬ 
ness which was nevam attempted in England. The main character¬ 
istics of English domestic c hc'sts ( which not infrequently are 
c.irved with names and d.ates) are panelled fronts and ends, the 
feel being formed from prolongations of the “stiles” or .side posts. 
A certain number of 17th-century chests, however, have separate 
feet, either circular or shaped after the indications of a .some- 
wh.’it later style. 

'PhcTe is usually a strong architectural feeling about the chest, 

the front being divided into - - -- - 

panels, which .arc^ [dain in the " 

more ordinary c'xamples, and K . 

richly c.irved in (hc‘ choicer ones. ^ 

The plinth and frieze arc- oftc-n r -jf 1 I 

of well-defined )i:«;7/or//c work, or 'jf I 

are carved with .arabc-scjues nr ^ [Ir 

conventionali/c-cl (lowers. Archi- 
tectur.il detail, esfx'cially the de- MusdiM 

tail of w.iinscoiing. has indeed A Spanish treasure chest of 
been followed with considerable century 

fidelity, many of the earlic-r chests being carved in the linenfold 
pattern, while the Jacobean examples are often mere reproductions 
of the pilastered and recessed oaken rnantlepieccs of the period. 

Occasionally a chest is sc-en which is inlaid with colourc'd woods, 
or with geometrical p.ir(|uefry, iVrhaps the most elaborate type 
of English parejuetry chest is (hat named after the vanished Palace 
of Nonesuch Such jiieces are, however, rarely met with. The 
entire front of (his type is covered with a rc'presentation of the 
p.alace in coloured woods Another class of chest is inci.scd, 
sometinu-s rather roughly, but often with considerable gc'ometrical 
skill. 

'Phe more ordinary variety has been of great value to the forger 
of antique furniliire. who has used its carved panc-Is for con¬ 
version into c uj)f)oards and other jneces, (he history of which is 
not e.asily unravelled by the amateur who collects old oak. 
Toward.s the end of the i7lh century chests were oftem made of 
walnut, or even of exotic w^ods such as cedar and cypress, and 
wc-rc- sometimes cl.irnpecl with large and ornamental bras.s h.inds 
and hinges, The chests of the i8(h century were much larger than 
those of the jireceding period, and ns often as not were furnishc'd 
with (wo drawers .it the bottom—an arrangement but rarely seen 
in tho.se of the 17th century—while they were often fitted with a 
small inte rnal box fixed across one end for ready access to small 
articles 1'he chest was not infrequently impanelled and unorn.a- 
mentc'd, and in the latter pc'riod of its history this bec.'ime the 
ruling type 

Ecclesiastical Chests. —These appear to have been used al¬ 
most entiiely as rerejUacles for vestments and church plate, and 
those whi( h survixe are still often employed for the preservation 
of parish documents, A considerable variety of these interesting 
and often exceedingly elaborate chests are still left in English 


churches. They are usually of considerable size, and of a length 
disproportionate to their depth. This no doubt was to facilitate 
the storage of vestments. Most of them are of great antiquity. 
Many go back to the 14th century, and here and there they are 
even earlier, as in the case of the coffer in Stoke d’Abernon church, 
Surrey, which is unquestionably 13th-century work. One of the 
most remarkable of these early examples is in Newport church, 

Essex. It is one of the extremely_ 

rare painted coffers of the 13th !g.=:r-—.. . 

century, the front carved with 

an upper row of shields, from 

which the heraldic painting has 

disappeared, and a lower row of 

roundels. Between is a belt of 

open tracery, probably of pewter, 

and the inside of the lid is dec- a ■ ■■ ~ 

orated with oil paintings repre- 3 S 

senting the Crucifixion, the Virgin ^ B ^ V 

Mary, St, Peter, St. John and St. 3 MC“’C‘i 

I’aul. The well-known “jewel ^ fl-y^^ 

chest” in St. Mary’.s, Oxford, is 

one of the earliest examples of SS 

14th century work. Many of 

these ecclesiastical chests are 

carved with architectural motives 

—(raccried windows most fre- \\ 

quently, but occasionally with the \V\^^ 

linenfold pattern. There is a a\\y^^ 

whole class of chests known as _ 

“tilting coffers.” carved with rep- Type of chest used in the days 
resentations of tournaments or stage coach for trans- 

of arms, and spmelimcs 
With a grotesque admixture of 

chivalrir figures and mythical monsters. Only five or six exam¬ 
ples of this type are known still to exi.st in England, and two of 
them arc now in the Victoria and Albert museum, London. It 
is not certain that even these few are of English origin—indeed, 
very many of the che.sts and coffers of the i6lh and 17th centuries 
are of foreign make. They were imported into England chiefly 
from Flanders, and were subsequently carved by native artisans, 
as was (he case with other common pieces of furniture of those 
periods. The huchc or “hutch” was a rough type of household 
che.st. 

Coffer i.s (he word properly applied to a chest which was in¬ 
tended for (he safe keeping of valuables. As a rule the coffer 
is much more massive in construction than the domestic che.st; 
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Venetian chest of the isth century, in the museo nazionale 

OF FLORENCE. ITALY 

It is clamped by iron bands, sometimes contains secret receptacles 
opening with a concciiled spring, and is often furnished with an 
elaborate and complex lock, which occupies the whole of the 
underside of the lid. Pieces of this type are sometimes described 
as Spanish chests, from the belief that they were taken from 
ships belonging to the Armada. However, these strong boxes 
arc frequently of English origin, although the mechanism of the 
locks may have been due to the subtle skill of foreign lock- 
snriiths. A typical example of the treasure chest is that which 
belonged to Sir Thomas Bodley, and is preserved in the Bodleian 
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library at Oxford, The locks of this description of chest arc of 
steel, and are sometimes richly damascened. 

Another kind of chest in use in earlier days was that signified 
in the expression a “chest of viols.” This took the form of a sol- 
idly-constructed, baize-lined press or cupboard, designed to ac¬ 
commodate stringed musical instruments—in the case of a “chest 
of viols,” six viols of varying sizes. 

CHESTER, EARLS OF. The important palatine earldom 
of Chester was first held by a Fleming named Gherbod (fl. 1070), 
and then from 1071 by Hugh of Avranches (d. iioi), a son of 
Richard, viscount of Avranches. As the friend of St. Anselm, 
Hugh showed the customary liberality to religious houses. His 
life was spent in fighting in Wales and Normandy, and he died on 
July 27. nor. Hugh’s only son Richard, who was childless, was 
drowned in the White Ship, in Nov., 1120. Among subsequent 
holders were Ralph, or Randulph, de Gernon (d. ii53)> promi¬ 
nent in the civil wars under Stephen, fighting first on one side 
and then on the other; and his son Hugh de Kevclioc (1147-81), 
who shared in the ri.sing against Henry H in 11 7.^. The most cele¬ 
brated of the earls was Ralph, Ranulf or Randulph, de Hlundevill 
(c. 1172-1232), who succeeded his father Hugh de Kcvelioc in 
1181. and was created earl of Lincoln in 1217. He married Con¬ 
stance, widow of Henry 11 .’s son, (Jeoffrey, of Brittany, and is 
sometimes called duke of Brittany and earl of Richmond. He 
fought in Wales, sided with John against the barons, and fought 
for Henry III. against the French invaders and their allies. In 
i2t 8 he went on crusade to the Holy Land and took part in the 
capture of Damietta. He died at Wallingford, in Oct. 1232. 
Stubbs calls him “almost the last relic of the great feudal aris¬ 
tocracy of the Conquest.” In the Vision of Piers Plowman Ran¬ 
ulf's name is linked with that of Robin Hood. Ranulf being 
childless, in Nov. 1232 the earldom was granted to his nephew 
John the Scot, earl of Huntingdon (c. 1207-1237). In 1246 it 
was annexed to the English crown. 

In 1254 Prince Edward, afterwards Edward I., was created earl 
of Chester, and since then the earldom has always been held by 
the heirs apparent to the English crown. Since 1399 the earls of 
Chester have been also princes of Wales, although the act of 
Richard II. (1398), which created Chester into a principality to 
be held by the king’s eldest son, was revoked by Henry IV. 

CHESTER, county borough, city, seaport and the county 
town of Cheshire, England, 10 mi. S. of Liverpool. Pop. (1938) 
44,360. Area, 6.5 .sq.mi. It lies in a low plain on the Dee, prin¬ 
cipally on the north (right) bank, 6 mi. above the point at which 
the river opens out into its wide shallow estuary. It is an impor¬ 
tant railway centre, being served by three of the four British com¬ 
panies. 

History.—The Roman station of Deva was founded about 
A.D. 48 by Ostorius Scapula, and from its key position in relation 
both to the North W’alcs coastal route and to the northward 
avenue past the Mersey, it became an important military and 
commercial centre. In a.d. 78-79 it was the winter-quarters of 
Agricola, and later became the permanent headquarters of Legio 
XX. Valeria Victrix. Many inscriptions and remains of the Roman 
military occupation have been found, and the north and east walls 
stand in great part on Roman foundations. The Saxon form of the 
name was Leganceaster. About 614 the city was destroyed by 
Aethelfrith, and lay in ruins until 907, when Aethelflaed rebuilt 
the walls and restored the monastery of St. Werburgh. In the 
reign of Aethelstan there was a mint at Chester, and in 973 
it was the scene of Edgar’s triumph when, it is said, he was rowed 
on the Dee by six subject kings. It resisted the Conqueror, and did 
not finally surrender until 1070. On the erection of Cheshire into 
a county palatine after the Conquest, Chester became the seat of 
government of the palatine earls. The Domesday account of the 
city includes a description of the Saxon laws under which it had 
been governed in the time of Edward the Confessor, All the land, 
except the bishop’s borough, was held of the earl, and assessed at 
fifty hides. 

The earliest extant charter, granted by Henry II. in 1160, em¬ 
powered the burgesses to trade with Durham as freely as they 
bad done in the reign of Henry I. From this date a large collection 


of charters enumerates privileges granted by successive earls and 
later sovereigns. Three from John protected the trade wath Ire¬ 
land. Edward I. granted the citiz.en.s the fee-farm of the city at 
a yearly rent of £ioo. In the 14th century C'hester began to lose 
its standing as a port through the graiiual silting up of the Dee 
e.stuary, and the city was further impoverished by the inroads of 
the Welsh. Continued mi.sfortunes led to reductions of fee-farm 
by Richard II. and by Henry VL, w'ho also made a grant for the 
completion of a new Dec bridge, the old one leaving lieen swept 
away by an unusually high tide. Henry VII. reilucta! the fee-farm 
to I20, and in 1506 granted “the Great Charter,” which constituted 
the city a county by itself, and incorporated the governing body 
under the style of a mayor, twenty-four aldermen and forty com¬ 
mon counciimen. This charter was confirmed by James I. and 
Charles II. The charter of Hugh “Le Gros” to the abbey of St 
W’erburgh includes a grant of the tolls of the fair at the feast of St. 
W’erburgh for three days, and a subseciuenl chartt r from Ranulf 
do Blundevill (i2lh century) licensed thi* abbot and monks to hold 
their fairs and market.s before the abbi'y gates, h'riclion between 
the abbot and civic authorities lasted until, in the reign of Henry 
V’lH., it was decreed that the right of holding fairs was vested 
exclusively in the citizens. Charles II. in 16S5 granted a cattle- 
fair to be held on the first Thursday in February. The city is 
divided into four principal blocks by the four principal streets— 
Northgate Street, Eastgate Street, Bridge Street and Waterg.itc 
Street, which radiate at right angles from the Cross, and terminate 
in the four gates. These four stn-ets exhibit in what are called “the 
Rows” a characteristic feature of the city. In Eastgate Street, 
Bridge Street and Watergate Street, the Rows exist on each .side 
of the street and form continuous galleries open to the street, from 
w'hich they arc approached by flights of steps. The Rows arc 
flagged or boarded under foot and ceiled above, thus forming a 
covered way, standing in the same relation to the shops, which 
are at their back, as the foot pavement does it) other towns. On 
the west side of Northgate Street, on the other hand, the Row is 
formed out of the ground floor of the houses, having cellars 
beneath. The Rows and the old half-timbered liouses coml)ine to 
give the city a picturesque and individual character. Among the 
ancient houses are Derby House, bearing the date 1391. Bishop 
Lloyd’s house, and God's Providence House in W^alergatc Street, 
and the Bear and Billet in Lower Bridge Street; the last three 
date from the r 7th century. A mortuary chai)el of the early part of 
the )3th century exists in the basement of a house in Bridge Street. 

Chester is the only city in England that still j)Ossesses its walls 
perfect in their entire circuit of 2 mi. The gateways have all 
been rebuilt at various dales; the north and east gates on the site 
of the Roman gates. The Grosvenor bridge (1832), a single si>an 
of stone 200 ft. in length, one of the largest in Europe, carries the 
road to WTcxham and Shrew.sbury over the Dec on the southwe.st; 
while there is also an old bridge of seven arches. The castle, with 
the exception of “Caesar’s Tower,” and a round tower with ad¬ 
jacent buildings, was taken down about 1790, and replaced by a 
barracks, county hall, jail and assize courts. 

The cathedral church of Christ and the Virgin Mary stands 
towards the north of the city within the walls on an ancient site. 
In 1093 Hugh “Lc; Gros,” earl of Chester, richly endowed the or¬ 
iginal foundation as a Benedictine monastery. The bishops of 
Mercia had apparently a seat at Chester, but the city had ceased 
to be episcopal, until in 1075 Peter, bishop of Lichfield, removed 
his seat thence to Chester, having for his cathedral the collegiate 
church of St. John (see below). The see, however, was moved 
again to Coventry (1102), but Cheshire continued subject to 
Lichfield until in 1541 Chester was erected into a bishopric by 
Henry VTII, the church of the dissolv'ed abbey of St. Werburgh 
becoming the cathedral. The diocese covers nearly all Cheshire, 
with small portions of Flintshire, Lancashire and Staffordshire. 
The cathedral, while not of first rank architecturally, gains in 
beauty from the tones of its red sandstone walls and from its 
picturesque close. It is cruciform with a central tower 127 ft. 
high. The nave is short (145 ft.), being of six bays; the southern 
arcade is Decorated; while the northern differs in detail. The 
basement of the north-western tower is Norman and formed part 
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of HukH “Le Gros s ' thurth. The north lranse[Jt also retains Nor¬ 
man work, and its size shows the original plan, limited by the ex¬ 
istence of the (onventual buildings to the north. The south tran- 
.sept has aisles, with Decorated and Perpendicular windows. The 
line organ >tands on a screen acnjss the north transept. The choir 
is a tine examiile of transitional I'larly Knglish Decorated enhanced 
by the am ient (arced wfiodeti .flails unsurjiassed in England. The 
Lady Chaiiel, east of the choir, is of rich Early English workman¬ 
ship. Of the conventual buildings the, doisters arc Perpendicular. 
The chapter-house, entered by a Iteautiful vccstibule from the cast 
cloister, is Early English (r. 1:40). The refector>y adjoining the 
north (loisler, is of the same jjeriod, with Perpendicular insertions; 
it retain.-, its beautiful Early English lector’s pulpit. An early Nor¬ 
man chamber, with massive pillars and vaulting, adjoins the west 
(/oisler, and may be the substructure of the abbot’s hou.se. The 
domestic buildings liava; been comph'tely restored, the work be¬ 
ing linished in kjjS. The abbey gateveay is of the 14th century. 
Within the walls there are several churches of ancient founda¬ 
tion; St. iVler’s is said to occupy the site of a church erected by 
Aeihclllaecl, ciuecii of Me n ia, and St. Mary’s date.s from the 
ijlh century. The (luirch of St. John, outside the walls, which 
be( amc the cathedral in 1075, is a massive early Norman struc¬ 
ture, with later additions and restorations. It was a collegiate 
(hiirth until 15.47. 'i'he Grosvenor Mu.seuin and School of Art, the 
foundation of wliic h was suggested by Charles Kingslcyv the novel¬ 
ist, when canon of Chester cathedral, contains local antic]uitic‘s 
and a fine colleition of the fauna of (.'heshire, 'I'he King’s school, 
founded by Henry \' 1 I 1 ( 1541 ), was reorganized on the lines of 
a public .sch((ol in 1875, Other eclLualioiuil institutions induch* the 
dioccs'iM training college. Koodee, a le\el tract by the river at the* 
Itase of the city wall, is appropriated as u race-coursc*. An annual 
race-meeting is held in May. 'I'he town gains in prc)sj)erity from 
its large number of tourists. Manufacture's are shot, white lead 
and paint, and (obaeeo and snuff. 'Pliere is some shipping on the 
Dec,* but the rEcr is primipallv used for pleasure vessels and row¬ 
ing. 'I'he* city of Chester parliamentaiT division, returning one 
member, inilucies the rural district of Chester and the urban dis¬ 
trict of IIoolc'. I'rom 1555 Chester rc-lurned two memhers until 
18S5, when the representation was reduced to one member. The* 
trades of tanners, skinners and glfive-makers existed at the lime of 
lh(' Conciuc'st, and the imiiorlalion of marten skins is mentionc'd 
in Domesda\'. In the 14th century the woollc'U trade was con¬ 
siderable, and in 1674 weavers and wool-combers were intro- 
clucc'd into ('lu-stcT from Norwich, 'Phe restoration of the chan¬ 
nel of the Dee opened up a nourishing trade* in Irish linen, 
which in 178^) w:is at its height, but from that date gradually 
diminislu*cl. 

Set* Victcriii Count \ History, Chfsliirr; K. H. Morris, Chester in 
the Chintiifienct and Tudor Keii;ns (('liester, tSi) 4) ; Joseph Hc-ming- 
way, History of the City of Chester (j vols., (Chester, 

CHESTER, a city of Delaware county, Pennsylvania. U.S.A., 
on the Delaware river. 15m S \V. of Philadelphia. It is on P’ed- 
c*ral highway 15, and is served by (he Haltirnorc and Ohio, the 
iVnnsyhania and the Re.iding railways. The pojiulation in 1920 
was 58,030. of whom 11,292 were forc*ign-l)orn white and 7,125 
wt're Negroes; and was 59,285 in T()40 federal cc'nsus. Chester has 
a good harbour, with consider.ible commerce. (.Tester is in an 
iii(ensi\'ely mdustriali/.eci area, with enormous shipbuilding plants, 
sK'el mills, munition works and locomotive works. Other manu- 
faclures of importance are cotton, .silk and woollen goods, paper, 
pla.ster, iron, cutlery, lace, hosiery and steel tubing. :\l the city 
of Chester is the Pennsylvania Military college, the second oldest 
military college in the Unit«*d Slates. On the edge of the city 
is Crozth- 'llieological seminary (baptist), founded in 1807 by 
the family of John P. Crozer (i 866). Settled about 1645 
by the Swedes, who called it U[)land, Chester is the oldest town 
in I’ennsylvania. It was the seat of the Swedish courts until 
[682. when VV’ilharn Penn arrived. The spot where he landed 
is mafked by a memorial stone, and the house he occupied 
for a time (built in 1683) still stands, The old city hall (1724) 
is one of the oldest public buildings in the country. After the 
battle of Brandywine VVa.shington retreated to Chester, and here 


wrote his account of the battle. Soon after that it was occu¬ 
pied by the British. It was incorporated as a borough in 1701, 
and received a city charter in i 566 . Its period of rapid growth 
began with the introduction of large manufacturing interests 
about 1850. In 1850 the population was 1,667; in 1880, 14,997; 
in 1900, 33,988. Between 1910 and 1920 it increased 50-6%. 
Annexation.s of territory have brought the land area to 4.5 sq.mi. 

CHESTER, a city of South Carolina, U.S.A.. in the foothills 
of the Blue Ridge mountains, 65 mi. N.W. of Columbia; the 
county seat of Chester county. It is on federal highways 21 and 
321, and is served by the Southern, Seaboard, Carolina and North¬ 
western, and the Lancaster and Chester railways. 'Phe population 
in 1920 was 5,557, of whom 2,153 Negroes, and was 6,392 in 
1940 by federal census. Chester is advantageously situated be¬ 
tween the hydro-electric developments of the Broad and the 
Catawba rivers. It has three textile mills, a wood novelty plant, 
milk plant, two bottling plants, cotton oil mill, fertilizer plant, 
planing mill and granite monument works. It was settled about 
1732, was incorporated ns a town in 1849 and as a city in 1895. 

CHESTERFIELD, PHILIP DORMER STANHOPE, 

4th Earl OF (1694-1773), son of Philip Stanhope, 3rd earl (1673- 
1726), and Elizabeth Savile, daughter of George .Savile, marquess 
d Halifax, was born in London on Sept. 22. 1694. The care of 
the boy devolved upon his grandmother, the marchioness of 
Halifax. His education, began under a private tutor, w'as contin- 
u(.‘d (1712) at Trinity Hall, Cambridge; here he remained little 
more than a year, but seems to have acquired a considerable 
knowledge of ancient and modern languages. His university train¬ 
ing was supjilemcnted (1714) by a continental lour, untrammelled 
n’ a governor; at The Hague his ambition for the applause 
iwarded to adventure made a gamester of him, and at Paris he 
x'gan, from the same motive, that worship of the coinentional 
Venus, the serious inculcation of wTich has earned for him the 
largest and most unenviable i)art of his n'putalion. 

The accession of George 1 . brought him back to Phigland. Ilis 
relative. James Stanhope (afterwards ist Earl Stanhope), the 
king’s favourite minister, procured for him the place of gcntle- 
:nan of the bedchamber to the prince of Wales. In 1715 he en- 
;ered the House of Commons as Lord Stanhope of Shelforcl and 
member for St. (lermans. In 1726 his father died, and Lord 
Stanhoiie became earl of Chestertield. He took his scat in the 
I'pper House, and his oratory, never effective in the Commons 
>y ri'a.son of its want of force and excess of finish, at once be¬ 
came a pow-er. In 1728 (.'hesterfield was sent to Tlu? Hague as 
iniba.ssador. In this place his tact and temper, his dexterity and 
liscrimination, enabled him to do good .service, and he w'as re¬ 
warded with Walpole’s friendship, a Garter and (he [ilace of lord 
high steward. In 1732 there W'as born to him, by a cerUin Mile, 
lu Bouchet, the son, Philii) Stanhope, for whose advice and in¬ 
struction were afterwards written the famous Letters. He ne¬ 
gotiated the second treaty of Vienna in 1731 and in the next year. 

ing somewhat broken in health and fortune, he resigned his 
emha.ssy and returned to England. A few months' rest enabled 
him to resume his seat in the Lords, of which he was one of the 

knowledged leaders. He supported the ministry, but his alle¬ 
giance was not the blind fealty Walpole exacted of his followers. 
The Excise bill, the great premier’s favourite measure, was ve- 
liemently opposed by him in the Lords and by his three brothers 
in the Commons. Wali)ole bent before the storm and abandoned 
!he measure; but Chesterfield was summarily dismi.ssed from his 
stewardship. For the next two years he led the opposition in the 
Upper House, leaving no stone unturned to effect Walpole’s 
dcwnfall. In 1741 he signed the protest for Walpole’s dismissal 
and went abroad on account of his health. He vi.sited Voltaire at 
Brussels and spent some time in Paris, where he associated with 
the younger Crebillon, Fontenelle and Montesquieu. In 1742 
Walpole fell, and Carteret was his real, though not his nominal, 
successor. Although Walpole’s administration had been over¬ 
thrown largely by Chesterfield’s efforts the new ministry did not 
count Chesterfield cither in its ranks or among its supporters. 
He remained in opposition, distinguishing himself by the courtly 
bitterness of his attacks on George 11 ., who learned to hate him 
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violently. In 1743 a new journal, Old England; or, the Comtitu- 
tioml Journal, appeared. For this paper Chesterfield’wrote under 
the name of “Jeffrey Broadbottom.” A number of pamphlets, in 
some of which Chesterfield had the help of Edmund Waller, fol¬ 
lowed. His energetic campaign against George II. and his gov¬ 
ernment won the gratitude of the dowager duchess of Marl¬ 
borough, who left him 0,000 as a mark of her appreciation. In 
1744 the king was compelled to abandon Carteret, and the coali¬ 
tion or “Broad Bottom’’ party, led by Chesterfield and I’itt, 
came into office. In the troublous state of European politics the 
earl’s conduct and experience were more useful abroad than at 
home, and he was sent to The Hague as ambassador a second 
time. The object of his mission was to persuade the Dutch to 
join in the War of the Austrian Succession and to arrange the 
details of their assistance. The success of his mission was com¬ 
plete; and on his return a few weeks afterwards he received the 
lord-lieutenancy of Ireland—a place he had long coveted. 

Short as it was, Chesterfield’s Irish administration was of 
great service to his country, and is unquestionably that part of 
his political life which does him most honour. To have conceived 
and carried out a policy, which, with certain reservations, Burke 
himself might have originated and owned, is no small title to 
regard. The earl showed himself finely capable in practice as in 
theory, vigorous and tolerant, a man to be feared and a leader to 
be followed; he took the government entirely into his own hands, 
rejiresscd the jobbery traditional to the office, established schools 
and manufactures, and at once conciliated and kept in check 
the Orange and Roman Catholic factions. In 1746, however, he 
had to exchange the lord-lieutenancy for the place of Secretary 
of State. With a curious respect for those theories w'hich his 
familiarity with the secret social history of France had caused 
him to entertain, he hoped and attemiiled to retain a hold over 
the king through the influence of Lady Yarmouth. The influence 
of Newcastle and Sandwich, however, was too strong for him; 
he was thwarted and over-reached; and in 1748 he resigned the 
seals. He declined any knowledge of the Apology for a late Resig¬ 
nation, in a Letter from an English Gentleman to his Friend at 
The Hague, which ran through four editions in 1748, but there 
is little doubt that he was, at least in part, the author. 

d he dukedom offered him by George II., whose ill-will his fine 
tact had overcome, was refused. He continued for some years to 
at lend the Upper House and to take part in its proceedings. In 
1751, seconded by Lord Macclesfield, president of the Royal 
Society, and Bradley, the eminent mathematician, he distinguished 
him.self greatly in the debates on the calendar, and succeeded in 
making the new style a fact. Deafness, however, was gradually 
affecting liim and he withdrew little by little from society and the 
practice of yiolitics. In 1755 occurred the famous dispute with 
Johnson over the dedication to the English Dictionary. In 1747 
Johnson sent Chesterfield, who was then Secretary of State, a 
pro.s|K'ctus of his Dictiotuiry, which was acknowledged by a sub¬ 
scription of £10. Chesterfield apparently took no further interest 
in the enterprise, and the book was about to appear when he wrote 
two papers in the World in praise of it. It was said that Johnson 
was kept waiting in the anteroom when he called while Cibber 
was admitted. In any case the doctor had expected more help 
from a professed patron of literature, and wrote the earl the 
famous letter in defence of men of letters. Chesterfield’s “re¬ 
spectable Hottentot,” now identified with George, lord Lyttelton, 
was long supposed, though on slender grounds, to be a portrait of 
Johnson. During the 20 years of life that followed this episode, 
Chesterfield wrote and read a great deal, but went little into 
society. 

In 1768 died Philip Stanhope, the child of so many hopes. His 
death was an overwhelming grief to Chesterfield, and the dis¬ 
covery that he had long been married to a lady of humble origin 
must have been galling in the extreme to his father after his 
careful in.struction in worldly wisdom. Chesterfield, who had no 
children by his wife, Melusina von Schulemberg, illegitimate 
daughter of George I., whom he married in 1733, adopted his 
godson, a distant cousin, named Philip Stanhope (1755-1815), 
as heir to the title and estates. His famous jest (which even 
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Johnson allowed to have merit) “Tyrawley and I have been dead 
these tw'o years, but w’e don’t choose to have it known “—is the 
best description f>ossible of his humour and condition during the 
latter part of this period of decline. To the deafness was addeii 
blindness, but his memory and his fine manners only left him with 
life; his last words, “Give Dayrolles a chair,” prove that he had 
neither forgotten his friend nor the way to receive him. He died 
on March 24, 1773. 

As a politician and statesman. Chesterfield's fame rests on his 
short but brilliant administration of Ireland. As an author he was 
a clever essayist and epigrammatist. But he stands or falls by 
the Letters to his Son, first published by Stanhope’s widow in 
1774, and the Letters to his Godson (1890). The Letters are 
brilliantly written—full of elegant wisdom, of keen wit, of ad¬ 
mirable portrait-painting, of exquisite observation and deduction. 
Against the charge of an undue insistence on the external graces 
of manner Chesterfield has been adequately defended by Lord 
Stanhope {History, iii. 34). Against the often iterated accusation 
of immorality, it should be remembered that the Letters reflected 
the morality of the age, and that their author only systematized 
and reduced to writing the principles of conduct by which, de¬ 
liberately or unconsciously, the best and the worst of his con¬ 
temporaries were governed. 

See Chesterfield’s Miscellaneous Works (2 vols. 1777) ; Letters to 
his Son, etc. ed. by Lord Mahon (5 vols. 1845-55, re-issued by the 
Navarre Society in 1926) ; and Letters to his Godson (1890) (ed. by 
the earl of Carnarvon). There arc also eds. of the first series of 
letters by J. Hrad.shaw (5 vols. 1892) and Mr. C. Strachey (2 vol.s. 
1901). In 1893 a biography, including numerous letters first pub. 
from the Newcastle Papers, was issued by Mr. W. Ernst; and in 
1907 appeared an elaborate Life, by W. H. Craig. See also The Letters 
of Lord Chesterfield to Lord Huntingdon, with intro, by A. F. 
Stcuart (1923); R. Coxon, Chesterfield and His Critics, with selected 
essays and unpublished letters by Chesterfield (1925). 

CHESTERFIELD, a market town and municipal borough 
in the Chesterfield parliametilary division of Derbyshire, F^ngland, 
24 mi. N.E. of Derby by the L.M.S.R. and L.N.E.R. Pop. (193S) 
64,730. Area 13.2 sq.mi. It is doubtful whether it was a Roman 
station. Chesterfield (Ccstrefeld) owes its present name to the 
Saxons. It is mentioned in Domesday only as a bailiwick of New- 
bold. In 1204 John granted to the town all the privileges of a 
free borough enjoyed by Nottingham and Derby; but before this 
is seems to have had pre.scriptiv'e borough rights. In 1598 it was 
incorporated by Eliza{)eth under the style of a mayor, six breth¬ 
ren and 12 capital burges.ses, and was so governed till the Munic¬ 
ipal act, 1835. In 1204 John granted two weekly markets and an 
annual fair of eight days at the feast of the Exaltation of the 
Holy Cross (Sept. 14). This fair, which is still held, is mentioned 
in the quo warranto roll of 1330. In 1266 the town w'as the scene 
of a battle between the royal forces and the barons. In 158O it 
suffered from the plague, and the parliamentary forces were over¬ 
thrown here during the Civil War. 

Chesterfield lies at the junction of the Rother and Hipper, in 
an industrial district. The church of St. Mary and All Saints 
belongs principally to the Decorated period. It has a wooden spire, 
covered with lead, 230 ft. high, and possesses al.so an apsidal 
Decorated chapel. The Stephenson Memorial Hall (1879) com¬ 
memorates George Stephenson, the engineer. A new town hail 
was completed in 1938. The grammar school was founded in 
1594. A technical college was opened in 1927. The industries of 
the town include mining, mechanical engineering, iron and brass 
founding and tanning. In the neighbourhood are ironstone and 
coal mines and sandstone quarries. There is also a manufactory 
of lint, cotton-wool, bandages, etc. 

CHESTER-LE-STREET, urban district in the county of 
Durham, England, near the river Wear, where the latter change.s 
its northward course and turns eastward to the sea. The town is 
6 mi. north of Durham on the L. N. E. R. Pop. (1938) 17.080. 
Area 4.1 sq.mi. Chester-le-Street was a station on a branch of the 
Roman north road. Under the name of Cunecastre it was made 
the seat of a bishop in 883, and continued to be the head of the 
diocese until 995. During that time the church W'as the repository 
of the shrine of St. Cuthbert, which was then removed to Dur¬ 
ham. The church of SS. Mary and Cuthbert has a remarkable 
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series of monumental tombs. The proximity of the Durham coal- 
tield and iron works gives employment to a large section of the 
f)opulation, hut de{K*ndcnce uj)on these industries caused consid¬ 
erable unemployment during the depre.ssion of the 1930s. 

CHESTERTON, GILBERT KEITH (1874-19^6), Eng- 
li.sh journalist and author, was born in London on May 20, 1874. 
He was educated at St. Paul’s school, where, at an unusually early 
age, he gained the “Milton” prize for English verse. He left 
school in 1891 with the idea of studying art. But though he early 
develo|)ed, and indeed retained, a talent for draftsmanship of a 
very distinctive kind, his natural bent was literary, and he went 
through the usual apprenticeship of free-lance journalism, occa- 
.sioruil reviewing and work in a publisher’s office. 

In 1901 he married Frances Blogg. In 1900 after having pro¬ 
duced a volume of poems, The Wild Knight (1900), which led 
good critics to expect great things of him u.s a poet, he Ixicame a 
regular (ontributor of signed articles to The Speaker and the 
Daily News. I*'rom the fir.st he stood out a.s the protagonist of 
revolt against the fin de-si^cle egotism and the weary omni.science 
of the fireviou.s generation, exfiressing for it the virile contempt 
of normal plaiiludinous man in a style unconventional, swa.sh- 
buckling and dogmatic. As AddisOn turned the weapons of fash- 
ionalile folly again.st itself by making v'ice ridiculous, so Chester¬ 
ton laughed loud and long at the blase .sclf-sufticiency and the 
dingy little failings of the late Victorian wits. Never was con¬ 
ventionality defended in a manner so unconventional. Hence the 
legend of Cdu'sterlon as a “master of paradox,” which originated 
among older Victorian contemporaries and persi.sted far longer 
than it W'a? reasonable to exjiect, partly [>erhaps because the sub¬ 
ject of the legend was more tickled by it than he need have been, 
('hesterton’s early studies in this vein were reprinted in a .series 
of volumes. The Defendant (igoi), Twelve Types (1902), and 
Uerctks (icjos). Meanwhile he had laid the foundations of a 
more enduring reputation as a literary critic by his brilliant study 
of Browning in the “English Men of Letters” scries {Robert 
lirowniuji, 1903). This was followed (1906) by Charles Dickens, 
whiih has hern de.scribed as “one of the best critical studies in 
the language.” Orthodoxy (iQoS) and HV/uf’.v H'rouf' with the 
World (1910) succeeded lle.relks a.s c.ssays in religious thought 
and contemporary politics. To his hatred of the Victorian pe.ssi- 
niisls there had by now been added a hatred of Victorian econom- 
ic.s He had l>cgun life as an orthodox Liberal but was seized 
with a growing distrust of the reality of modern party politics, 
(oupled with a fierce dislike of the industrial capitalism which he 
found dominant in the two old parties. He. reacted, however, 
ultimately as fiercely from Socialism, and, in company with Hilaire 
Belloc and others, propagated the DistributisL theories with which 
liis name is as.sociated. 

In fiction his fancy found free play, and the medium was well 
suited to the expression of his idea.s. He produced The Napoleon 
of Notting Hill (1904), a fantastic dreum-history of civil wars 
between the suburbs of London, in which the shattering sanity of 
romantic man is once more vindicated; The Club of Queer Trades 
(1905), wherein the germs of his later success in detective fic¬ 
tion may be noticed; The Man Who was Thursday (190S), and 
The Dali and the. Cross (1909). In these works the tendency to 
commingle his philosophy with his fiction became even greater. 
An earlier generation tlian Chesterton’s would have called the 
hook.H allegories, probably with the enthusia.stic assent of the 
author. During the same period Chesterton produced a quantity 
of verse, some good, some bad—none of it indifferent. At its best 
it is very good indeed, A w’ell-known English critic once observed 
of his light verse that, whereas there had been many in all ages 
who could write comic verse, Chesterton was one of the very few 
who could write comic poetry. The compliment was deserved. 
His more .serious verse has been held to give him rank a.s the last 
of the great rhetorical poets. Like all rhetorical poets he is some¬ 
times tinselly, but his best p<iems show what rhetoric can be at 
its best. Of these are “Lepanto” (1911) and “A Song of the 
Wheels.” written during the railway strike of 1911. The Ballad 
of the White Horse (1911) is uneven, but contains some of his 
finest work. 


The year before the World War saw the issue of his Victorian 
Age in Literature (1Q13), in which he showed that he could write 
a hand-book without loss of those qualities of penetrating analy- 
•sis and generous appreciation which he had already brought to 
the work of literary criticism. An excellent example is the way in 
which he put the case for Swinburne, a poet with whom funda¬ 
mentally he had little in common. In the same year he produced 
Magic, a fanciful play in three acts, which was deservedly suc¬ 
cessful. It is a matter for surprise and regret that he never, until 
1927, followed up this initial attempt at play-writing. Detective 
fiction claimed him for her owm, and his “Father Brown” series 
(igii, 1914, 1926 and 1927) and The Man Who Knew Too Much 
(1022) showed that he could couple even the writing of sensa¬ 
tional mystery stuff with an expression of the views which he had 
made peculiarly his own. The Flying Inn (1914) is yet an¬ 
other of his socio-political “allegories,” interspersed with what 
are perhaps the most charming of his light verses, afterwards 
republished in Wine, Water and Song (1915). Another work of 
the same kind is Manalive (1915). 

In 1922 an event happened which was of the utmost moment in 
Chesterton’s life. He was received into the Roman Catholic 
Church. It was the natural result of a spiritual and intellectual 
development such as his had been; and it cannot be said pro¬ 
foundly to have modified this development, of which it was the 
outcome. For the student of his works in the future it will not 
be necessary sharply to divide, as has to be done in some cases, 
his “Catholic” from his “pre-Catholic” writings. The general 
doctrines which he was preaching in 1927 he was preaching in 
1906. Charles Dickens might have been written by a Catholic, 
and St. Francis of Assisi (1923) by the “pre-Catholic” Che.sterton. 

During the War Chesterton published little of permanent value. 
His volume of suggestive and brilliant historical essays, called by 
some strange oversight A Short History of England (1917), is 
most worthy of note. Of his later works, The Superstition of Di¬ 
vorce (1920), The New Jerusalem (1920), What I saw in Ameri¬ 
ca (1922), St. Francis of Assisi (1923), William Cobbett (1925), 
The Everlasting Man (1925), The Judgment of Dr. Johnson 
(1927), R. L. Stevenson (1927), Generally Speaking (1929), and 
The Root and the Lunatics (1929) are the chief. 

It is difficult in the limits of such an article to appraise Chester¬ 
ton’s work adequately; but it is not difficult to see how his early 
reaction against the ideals (or lack of ideals) of the materialist 
civilization of the loth century led him inevitably to champion 
the causes, lost or other, which he has championed (and here, be 
it said, that it is difficult to imagine that any cause is lost when 
Chesterton is defending it). He objected not so much to the 
civilization (for him, too, “Romance brought up the 9.15”) as to 
the complacency of those who thought it the only, or the highest, 
form of civilization. And yet he could appreciate the great Vic¬ 
torians as could few of his contemporaries. The generation after 
the War returned to Trollope and Wilkie Collins. But it was Ches¬ 
terton who was showing them the way 15 years earlier. Indeed, 
it is this quality of appreciating his opponent, which he himself 
so praises in Pope, which makes the literary Chesterton at once 
so lovable a personality and so deadly an antagonist. 

If a prediction may be ventured, Chesterton will be remem¬ 
bered longest by his poems and his work in literary criticism. 
Many will regret that he tried his hand so little at play-writing, 
and spent so much time on polemical journalism. Nearly all will 
deplore the volume of his output. None will question the reality 
of his achievement at its highest, or the strength and purity of his 
influence. He died on June 14, 1936. 

See G. K. Chesterton: a Criticism (published anonymously, 1908); 
“A Canterbury Pilgrim” in John Freeman, English Portraits and 
Essays (1924). (E. I.J.) 

CHESTERTON, a suburb in the northeast of Cambridge 
borough, Cambhdgesliire, England, on the river Cam. Pop. (1931) 
about 16,000. The church of St. Andrew is Decorated and Per¬ 
pendicular, with remains of frescoes. The Cambridge university 
boat club and the various college boat clubs have boat-houses 
along the river. Market gardening is carried on in the neighbour¬ 
hood, Pop. of rural district (cst, 1938) 31.080. 



CHESTNUT—CHETTLE 


CHESTNUT. In its true sense, this name applies only to 
the genus Castanea, which includes the following four species: 
(i) European chestnut, C. sativa; (2) American chestnut, C. 
dentata; (3) Japanese chestnut, C. crenata, and (4) Chinese 
chestnut, C. mollissima. Chinkapins also arc members of the 
genus and therefore are closely related to chestnuts. There are 
a number of hybrids, of which none are well-knovrii. 

Chestnuts are deciduous, catkin-bearing trees of much value 
for many purposes. They produce food for man and many forms 
of animal life, tannin for the leather industry and firewood of 
certain value. The largest growers furnish excellent timber, much 
used for telephone poles, fence rails and posts, railroad ties, mine 
props, building material and to some extent material for interior 
finishing, although the grain is coarse and does not take a high 
polish. All species have remarkable capacity for self-replacement; 
that is. coppice growth springs up quickly when tops die because 
of disea.se or when trees are cut. The wood is outstanding in its 
resistance to decay either when exposed to weather or when in 
contact with soil. 

There are two kinds of chestnut catkins, some of which are 
entirely staminate while a few others, in the upfH;r parts of the 
clusters, have pistillate flowers at the base. Chestnut fruits de¬ 
velop from the latter as single or multiple spiny burs, with the 
usual number being three. Elach normal bur contains three nuts, 
although here also there are freakish formations. All species 
thrive best in soils which are acid or neutral rather than strongly 
alkaline, loose and [lorous and somewhat dry. The trees are 
deep-rooted, and while many may die because of drought during 
the first one or two seasons after being transplanted, once they 
are well established they endure lack of soil moisture better than 
most species with which they are commonly associated. All occur 
in the less severe regions of the north temperate zone somewhat 
away from the seacoast. They seldom grow at altitudes of more 
than 4,000 ft. in Europe or the United States, 3,000 ft. in 
Japan or 8,000 ft. in China. No figures of nut production arc 
available from any country. 

The European chestnut is first in economic importance as its 
indigenous range includes much of southern Europe, northern 
Africa and .southern Asia east to the Caucasus. It has long 
been grown successfully in England, Scotland, India and 
Australia. During the 19th century, it became widely established 
in the eastern parts of the United States and on the Pacific coa.st. 
It practically disappeared from the east during the first third 
of the 2 0th century, but in 1943 it was still being grown in Cali¬ 
fornia and the Pacific northwest. This species is probably the 
most massive grower of the genus, and few British writers on 
chestnut trees fail to mention certain individual specimens hav¬ 
ing tremendous crowns and trunks. The greatest of those so 
reported appears to have been the largest in a group of huge 
chestnut trees at the foot of Mount Etna in Sicily; this tree 
was estimated to have been possibly 2,000 yrs. old when it 
was finally destroyed by volcanic eruption. It was reported to 
have had a girth of 204 ft. in 1850. 

The European chestnut is the principal source of chcstnut.s 
consumed in Europe and the United States. Of an average of 
16,085,400 lbs. imported into the United States during the 5-year 
period ending June 30, 1941, 12,663,600 lbs. yearly came from 
Italy and 2,921,200 lbs. from Portugal. During the 5-ycar period 
ending June 30, 1936, an average of 819,000 lbs. were im¬ 
ported from Spain and 96.000 lbs. from France. The largest 
European chestnuts are called marrons. These arc eaten raw, 
roasted or boiled. In many regions, chestnuts of secondary sizc*s 
are allowed to harden by becoming dry, after which they arc 
ground into flour and substituted for cereals in making soups, 
breads and other foods. Chestnuts of the smallest sizes arc used 
as food for livestock and wild life. 

The American chestnut was once one of the nation’s most 
valuable trees. Its original range extended from southern Maine, 
west to southeastern Michigan, south and west to southern Illi¬ 
nois, south and east to western Florida and northeast to New 
England, without reaching the Atlantic coast. It grew thickly 
over vast stretches of mountain land but thinned out rapidly at 
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lower levels. In forests, trees often grew to 100 ft. in height and 
in open spaces, trunk diameters of 6-8 ft. were frequent. Maxi- 
mum diameters of more than 12 ft. arc authentic. 

Nuts of the American chestnut are usually small in comparison 
with Euroix'an chestnuts and less attractive in appearance be¬ 
cause of being partially or completely covered by a gray tomen- 
tum. Among true chestnut.s. however, the flavour of the Amer¬ 
ican chestnut is equalled only by the Chinese ciicstnut. which 
rivals it closely. A number of varieties were named during the 
last decade of the 19th century, but only one—Hathaway of 
Michigan—was propagated to any extent. 

Trees of both American and European .s|H'cies were largely 
killed throughout the entire ea.st during the period iqoo-35 by 
chestnut blight, a virulent fungus disease (Endothia parasitica) 
which was inadvertently introduced into the United States from 
the orient at the beginning of the century. Early efforts at control 
were made hut with no jiractical success. 

The Japane.se chestnut is indigenous to Japan and Chosen. In 
the former country', chestnuts were important articles of food 
probably as early as 1700. The tree is usually a small grower, but 
heights of Po ft. and trunk diameters of 3 ft. are on record. As 
mo.st commonly known in the United States, where the sptnies 
was introduced in 1H76, the trees are precocious and prolilic, 
and the nuts attractive in apivarance, but rarely of fine texture 
or best flavour. Their eating qualities are much improved by 
boiling or roasting. 

The Chine.'^e chestnut grow.s to about the same size as the 
Japanese. Records show that it was introduced into the United 
Stales as early as 1853, but large importation and distribution 
of seed did not begin until the U. S. Department of Agriculture 
became active in this field in 1906. Between that time and the 
outbreak of World War II, mrtny imi>ortations were made, and 
the specie.s became well established in many quarters. The 
seedling trees vary greatly in form and general habit of growth, 
some being squat and awkward while others are tall and erect. 
Many are of intermediate form and therefore of the shape 
most desired by orchardists. As a rule the nuts arc not so large 
as Europeans but they arc of attractive, glossy appearance and 
very sweet. This chestnut appears to offer considerable induce¬ 
ment to conservative planters. The leading varieties are Bart¬ 
lett, Carr, Hobson, Milford, Reliance, Stoke, Yankee and Zim¬ 
merman, 

Chinkapin plants range from low shrubs to large trees, some 
species of which occasionally reach a height of 90 ft. The group 
differs from that of the che.slnut mainly in that the nuts are 
small and single in the bur, and the burs form in racemes in¬ 
stead of clusters. Six species are known in the United States from 
middle Penn.sylvania southward and tw'o in China. (C. A. Rd.) 

CHETTLE, HENRY (r. 1560-1607), Emglish dramatist. 
In 1592 he published Robert Greene’s Groatsu'orth of Wit. In the 
preface to his Kind Herts Drcame ('end of 1592) he admits his 
editorship of that pamphlet, and incidentally he apologized to 
three persons (one of them commonly identified with Shakc- 
spearej who had been abused in it. As curly as 1598 Francis 
Meres includes him in his Palladis Tamia as one of the “best 
for comedy,” and between that }ear and 1603 wrote or col¬ 
laborated in some 48 pieces. Of the plays usually attributed to 
Chcttle’s sole authorship only one was printed. This was The 
Tragedy of Hoffmann: or a Revenue for a Father (played 1602; 
printed 1631), a share in which Mr. Flcay assigns to Thomas 
Heywood. It has been suggested that this piece was put forward 
as a rival to Shakesixjare’s Hamlet. The Pleasant Comedic of 
Patient Grissill (1599), in which he collaborated with Thomas 
Dekker and William Haughton, was reprinted by the Shakespeare 
society in 1841. In Nov. 1599 Chettle received ten shillings for 
mending the first part of "Robin Hood,” i.e. The Downfall of 
Robert, Earl of Huntitifidon, by Anthony Munday; and in the 
second part, which followed soon after and was printed in the 
year 1601, The Death of Robert, Earle of Huntingdon, he collab¬ 
orated with Munday. Both plays are printed in Dodsley’s Select 
Collection of Old English Plays (edited by W, C. Hazlitt, vol¬ 
ume viii), Chettle died before the appearance of Dekker’s Knight's 
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Conjuring in 1607, for he is there mentioned as a recent arrival 
in limbo. 

Hoffmann was edited by H. B(arrett) L(cnna.rd) (iSsa), by Richard 
Ackermani) (Hami)erK, 1894), and J. S. Fanner in Old English Plays, 
Students’ Facsimile Edition (1913). 

CHETWODE, SIR PHILIP WALHOUSE (1869- ), 

British soldier, was born on Sept, 21, 1869, and in Nov. 1S89 was 
commi.ssioned to the 19th Hussars from the militia. He. saw ac¬ 
tive service in Burma and South Africa, and later became as.sist- 
anl military secretary to Sir John French at Aldershot. In 1905 
he succeeded hi.s father as 7th baronet. Promoted to the command 
of the 5tf» Cavalry Brigade in May 1914, his brigade accompanied 
the Fxpeditionary Force to France and helped to cover the retreat 
from Mons, bringing <jff at Cerizy one of the rare cavalry chargc.s 
of the World War. He went to Egypt to command the Desert 
(olumn in 1916, and won distinction by the deci.sive surpri.se at¬ 
tack at Rafah, which finally freed Sinai from the Turks. After the 
second battle of Ciaza in April 1917 he succeeded Gen. Dobell in 
(ommand of the whole eastern force. When Gen. Allenby came 
out to take over the supreme command he based his plan on 
(“hetwode's plans, and the latter, commanding the XX. Army 
Corp^i after the reorganization of the forces, played a distinguished 
[)art in the advance to Jerusalem and in the crowning victory in 
Sept 191H. In Sept. 1920 Ghetwode succeeded (ien. Harington as 
deputy chief of the imperial .staff, and two years later became 
adjutant-general to the furies. He was appointed commander-in¬ 
chief of the Army in India from 1930 to 19.35. Sir Philip W'as 
gazetted field-marshal in 1933 and holds many English and foreign 
decorations, including the U.M. (1936). 

CHEVALIER, ALBERT (1861-1923), English music-hall 
artist, began his connection with the variety stage while still a 
child. In i8f)9 he appeared at a "penny-reading” at Cornwall Hall, 
Notling Hill, After a brief experience as a clerk in a new.spapcr 
office, and as a puiiil teacher, he appeared for a short time in 1877 
with the Kendals and the Bamrofls. For some time he played 
“legitimate” [larts with Hare (i/.'c.), Willie Edouin and others, 
and during his as.sociation with Edouin (1888-89) at the Strand 
theatre he introduced in burlesc|ue his first cockney song, “Our 
'armonic Club.” The year 1891 was the turning point of his 
career, when he de.serted the "legitimate” stage and appeared at 
the Lonilon Pavilion as a music-hall entertainer. Thereafter he 
speedily won the place to which his genius entitled him, among 
the first artiste.^ of his generation. He toured throughout Great 
Britain and the United States, and in addition gave over 1,000 
special recitals at the small Queen’s Hall. As singer, compo.scr or 
part composer, his name is associated with lietween 70 and 80 
song.s. In addition he wrote some 14 plays and sketches. In 1906 
he appeared with Yvette Guilbert at the Duke of York’s theatre, 
and in the name part of Sir James Barrie's Pantaloon. His last 
appearance was in Nov, 1922, in a play. My Old Dutch, written by 
himself and Arthur Shirley on the basis of his own famous song. 
He died on July 10, 1923. ('hevalier’s best known songs are: 
“Mrs. 'Enery ’,\wkins,” “Knocked ’em in the Old Kent Road,” 
“My Old Dutch,” “A Fallen Star,” “Our Little Nipper,’’ “Fair 
Flo.” He wrote two records of his own experiences, Before I 
Forget (ic;oi ), and Uninitiated (1906). 

In his own special line Chevalier is generally recognized as being 
an artist of the first rank. While not jHXs.sessing the vast range of 
a Marie Lloyd, he yet developed his own specialty as it had never 
before been developed, and presented real character sketches of 
the life of the people, emphasizing the grave as well as the gay 
and bringing tears as readily as laughter. Subsec^uent cockney 
comedians have imitated his humour. None has even endeav¬ 
oured to compete with him in the delineation of the pathetic. 
Another striking feature of his songs was the tuneful and haunt¬ 
ing melodies to which they were set. This was a real feature of 
the music-hall stage in an era w'hen the comedian tended to sing 
his patter to the baldest of extemporizations. (E. I. J.) 

CHEVALIER, MICHEL (tSo(>-iSyg), French economist, 
was born at Limoges. In his early manhood, while employed as 
an engineer, he became a convert to the theories of Saint-Simon; 
these he ardently advocated in the Globe, the organ of the Saint 


Simonians, which he edited until his arrest in 1832 on a charge 
of outraging public morality by its publication. He was sentenced 
to a year’s imprisonment, but was released in six months through 
the intervention of Thiers, who sent him on a special mission to 
the United States to study the question of land and water trans¬ 
port. In 1836 he published the letters he wrote from America to 
the Journal dcs Debats, as Lettres sur VAmerique du Nord, and in 
1838 published Des interets materiels de la France. In 1850 he 
became a member of the Institute, and in 1851 published his 
F.xamen du systhne commercial connu sous le nom de systkme 
protecteur. He played an important part in bringing about the 
conclusion of the Cobden commercial treaty between France and 
Great Britain in 1S60. Fie became a member of the Senate in 
1860. 

Among his other works are: Cours d^econotnie politique (1842- 
50); lissais de politique industriellc (1843); Dc la baisse probable 
d'or (1859, translated into English by Cobden, On the Probable. 
Fall of the Value of Gold, Manchester, 1S59); L’Expedition du 
Mexiqtie (1862); Introduction aux rapports du jury international 
(186S). 

CHEVALIER, ULYSSE (1841-19-3), r'rench bibliog¬ 
rapher, was born at RambouilleL on Feb. 24, 1841. He published 
a great number of documents relating to the history of Dauphine, 
the cartularies of the church and the town of Die (1868), 
of the abbey of St. Andre-Ie-Bas at \'icnnc (1869). of the abbey 
of Notre Dame at Bonnevaux in the diocese of Vienne (1889), 
of the abbey of Si. Chaffre at Le Monesticr (1884), the in¬ 
ventories and several collections of archives of the dauphin.s of 
Viennais, and a Bihliotheque liturgique in six volumes (1893-97), 
the third and fourth volumes of which constitute the Rrpertorium 
hymnologicum, containing more than 20.000 articles. But his 
principal work is the Repertoire des sources historiques du 
moyen age. 

The first part of the Repertoire Bio-bibliographic (1S77-S6; 2nd 
ed., 1905), contains the names of all the historical personages 
alive between the years i and 1500 who are mentioned in printed 
})ooks, together with the precise indication of all the iilaces where 
they are mentioned. The second part, Topo-bibliogruphie (1894- 
1903), contains not only the names of places mentioned in books 
on the history of the middle ages, but, in a general way, everything 
not included in the Bio-bibliographie. The Repertoire is one of 
the most important bibliographical monuments ever devoted to 
the study of mediaeval history. 

CHEVALIER, literally, a horseman. In feudal times the 
term was equivalent to knight (see Knichtiiood a.\d Chivalry), 
and later it was also employed in France for the cadets of noble 
families, where it is still u.sed for the lowest rank of certain orders, 
as Chevalier of the Legion of Hanover. The appellation of Cheva¬ 
lier of St. George was given to James Stuart, son of James II., the 
Old Pretender, and that of llie Young Chevalier to Prince Charles 
Edward Stuart, the Young Pretender. The Seigneur dc Bayard 
(q.v.j was known as the Chevalier sans peiir ct sans reprochc. 

CHEVAUX-DE-FRISE, a military obstacle, originating 
apparently in the Dutch War of Independence, and used to dose 
the breach of a fortress, streets (French for “Friesland horses”; 
the Dutch Vricssc ruyters, “Frisian horsemen,” and German 
Spanische. Reiter, “Spanish horsemen”), etc. It was formerly 
ohen u.scd in field operations as a defence against cavalry; hence 
the name, as the Dutch were weak in the mounted arm and had 
therefore to check the enemy’s cavalry by an artificial obstacle. 
Chevau.x-dc-frisc form an obstacle about 4 feet high, made of 
beams in which are fixed a number of spears, sword-blades, etc., 
with the points projecting outwards on all sides. 

CHEVERUS, JEAN LEFEBVRE DE (1768-1836), 
French ecclesiastic, was born on Jan. 28, 1768, in Maycnne, 
France. He was made canon of the cathedral of Le Mans and 
began to act as dear to his unde in Mayenne, but owing to the 
Revolution he emigrated in 1792 to England, and thence in 
1706 to Boston (Mass.). He spent several months in the Penob¬ 
scot and Passamaquoddy missions and visited scattered Catholics. 
During the epidemic of yellow fever in 1798 he won great praise 
for his courage and charity; and his preaching attracted many 
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Protestants. In 1808 the pope made Boston a bishopric, suffragan 
to Baltimore, and Cheverus its bishop. Ill-health caused him to 
resign his bishopric, and in 1823, Louis XVIII. having insisted on 
his return to France, Cheverus became bishop of Montauban. 
He was made archbishop of Bordeaux in 1826; and in Feb. 1S36, 
in accordance with the wish of Louis Philip[>c. he was made a 
cardinal, only five months before his death, which took place in 
Bordeaux on July 19, 1836. 

Srr J. Huen-DubourK, I'if' du cardinal de Cheverus (liordoaux, 
183S) ; Eng. version by E. Stewart (Boston, 1839). 

CHEVE SYSTEM. A method of teaching music to children 
in wide use in France. It is somewhat akin to the Tonic Sol-fa 
system, being based, like that, on the principle of a movable 
tonic, as opposed to the older “fixed Do ’ method, but employs 
numerals for the written signs of the different notes instead of the 
sol-fa syllables, although the latter are retained for vocal pur¬ 
poses. The system was invented by a French mathematical i^ro- 
fessor, Pierre Galin (1786-1821); developed and advocated liy 
one of his followers, Aime Paris (1798-1866), and perfected and 
popularized, after much controversy and opposition, by the latter's 
brother-in-law, Emile Joseph Maurice Cheve (1804-64). 

CHEVET, in architecture, the entire eastern termination of 
a church choir (q.v.), a term used especially for churches with 
apses (q.v.)', also an ambulatory (q.v.) from which a serii's of 
radiating chapels open. It is a distinctly French development, 
appearing in a highly organized form in many 12th century 
Romanesiiue churihes; r.c'., Notre Dame du Port, Clermont- 
I'erranrl add St. Paul, Issoire. It resulted from attempts to place 
as many subsidiary altars in chapels as po.ssible, in clo.se associa¬ 
tion with the high altar and the procession path around it. The 
developmi’ut of the chevet produced many spaces of unusual 
shape whose v.iulting was one of the great incentives toward the 
evolution of the ribbed and pointed vault; the chevet, therefore, 
plays an important part in the transition from Romanesejue to 
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Gothic. The radiating chapels are u.sually uneven in number, and 
the central one is frequently much larger than the others, dedi¬ 
cated to the Virgin Mary and known as the Lady-Chapel. 

CHEVIOT, an incorporated city of Hamilton county, Ohio, 
U.S.A., adjoining Cincinnati to the west, on the Chesapeake and 
Ohio of Indiana railway. Pop. (1940) was 9,043. It is a resi¬ 
dential suburb. The village was incorporated in 1901. It was 
laid out in 1818 by John Craig, Sr., and was named after his 
native Cheviot hills of Scotland. It was first settled in 1805 by 
Enoch Carson. 
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CHEVIOT CLOTH. A woollen fabric made originally from 
the wool of the well-known breeii of Cheviot sheep, and now made 
from other types of wool. Cheviot wool possesses good spinning 
qualities, owing to the staple being of a fine, soft and pliable 
character. The true Cheviot type of fabric has a crispness of 
texture similar to serge doth (q.v.) e.xcepl that it is of a slightly 
rougher and heavier type. Cheviot fabric may be produced either 
from woollen or worsted yarns according to the character and 
texture or feel desired in the fini.shed fabric. Some qualities are 
produced from cross-bred worsted yarns which are adapted for 
furnishing the crispness of texture which is one of the distinguish¬ 
ing characteristics of the true Cheviot type of fabric. 

Cheviot suitings for sports wear are made from the h.irder 
spun worsted yarns, while some qualities are also made from Bot¬ 
any worsted. So-called Cheviot suitings of inferior (juality con¬ 
tain an admixture of cotton, whilst other low-grade (.'heviots 
are weighted with flocks. A stout, twilled, cotton faliric made 
from cotton warp and weft of coarse counts of yarn and woven 
with small dobbj- jiatterns or with fancy warp stripes, of brown or 
blue, with bleached weft, is also described as “Cheviot shirting.” 

( 11 . N.) 

CHEVIOT HILLS, a range forming about 35 m. of the 
bonier between Englarul and Siutland. The boundary generally 
follows the line of greatest elevation, but as the sloj)*; is more 
gradual southward than northward the larger part of the range is 
in Northumberland, England, and the lesser in Roxburghshire, 
Scotland. The axis runs from north-east to south-west, with a 
northward tendency at the eastern end, where the ridge culminate.s 
in the Cheviot, 2.676 ft. It.s chief elevations from this point south- 
we.tward fall abruptly to 2.034 fF in Winciygatc hill, and then 
more gre.dually to about 1.600 ft. above the pass, followed by a 
high ro.'.d from Rede.sdale. Beyond this are Carter Fell (1.815 h.) 
and I’eel Fell (1,964 ft.), after which two lines of lesser elevation 
bnnuh westward and southward to etu lose Lidde.sdale. The rocks 
include Siluri.in, (JId Red Sandstone (with Iava.s) and Carlionifer- 
ous strat.'i, and the hills are finely grouped, of conical and high- 
arched forms, and generally grass-covered. 'Fheir Hanks are 
.scored with deep narrow glens in every direction, carrying the 
headwaters of the Till, C'ociuet and North Tyne on the south, 
and tributaries of the Tweed on (he north. The range is famous 
for a valuable breed of sheep. It was the scene of many epi.sodes 
of border warfare, and its name is associated with the ballad of 
Chevy Chase. The main route into Scotland from England lies 
along (he low co.istal belt east of the Till; (he Till itself pro¬ 
vided another, and Redesdale a third. There are numerous ruins 
of castles and “}x*el towers” or forts on the English side in this 
district. 

CHEVREUL, MICHEL EUGENE (1786-1889), I-'rcnch 
chemist, was born, on Aug. 31, 1786, in Angers, where his father 
was a physician. At aliout the age of 17 he went to Paris and 
entered L. N. Vaiuiuelin's chemical laboratory, aflerward.s becom¬ 
ing his assistant at (he natural history museum in the Jardin des 
Plantes. In 1813 he was appointed professor of chemistry at the 
Lycce Charlemagne, and subsequently undertook the director¬ 
ship of the Gobelins tapestry works, where- he carried out his 
researches on colour contrasts (Dc la loi du contrastc, simultanS 
des couleurs, 1839). In 1826 he became a member of the Academy 
of Sciences, and in the same year was elected a foreign member 
of the Royal Society of London, whose Cojiley medal he was 
awarded in 1857. He succeeded his master, Vauquelin, as pro¬ 
fessor of organic chemistry at the natural history museum in 1830, 
and was its director (1860-79). He died in Paris on April 9, 1889, 
at the age of 103, ChevreuPs name is best remembered for the 
classical researches he carried out on animal fats, published in 
1823 (Rechcrches sur les corps gras d’origine animale). He deter¬ 
mined the composition of stearin and olein, and isolated stearic 
and oleic acids. This work led to important improvements in the 
processes of soap and candle manufacture. 

CHEVRON, any ornament formed of two slanting lines 
meeting at an angle. In heraldry it is a bent bar. It is also one 
of the most common distinguishing marks for military and naval 
uniforms, where it is placed on the sleeves and serves either as a 





CHEVROTAIN—CHHATTISGARH 


444 

mark of honour or to indicate a special function. In architecture 
the term is sometime.s applied to the angle formed by the meet 
ing rafters of a roof, but it is more commonly u.sed for the purely 
decorative form, ('hevrons joined together zigzag are one of the 
commonest of Romanesque geometric ornaments, e.sf)ecially in 
areas under Norman influence. It is a frequent decoration for 
arch mouldings and column shafts. The chevron appears early in 
primitive work and is found on pottery all over the world. It also 
occurs frequently in textiles, on Egyptian walls and ceiling.s, and 
in Aegean art as a column decoration (c.g., Tholos of At reus at 
Mvf enae, r 1200B.c. I. ('For rnilitarv u.se see Insignia,Military.' 

CHEVROTAIN or Mouse Deer, the representatix^es of the 
family Tragulidac, These tiny animals are not true deer, but 
constitute a special section of artiodactyles known as Tragulina 
(see Aktiodagtyla). The typical genus Trac,ulus, which is Asiatic 
contains the smallest representa¬ 
tives of the family, the animals 
having more of the general as- 
pe( ts and habits of rodents than 
of ruminants. A number of spe¬ 
cies are known, inhabiting the 
Malay Peninsula, the Indo-Malay 
Archipelago, Ceylon, and India. 

The second genus, llyemoschwi, 
is African, and distinguished by 
the feet being stouter and shorter, 
the outer toes better developed, 
and the two middle metacarpals 
not welded (of?elher. The only 

existing species, //. aquaticus, Chevrotain. or mouse deer. 
i.s rather larger than any of the tiny animal about the size of 
Asiatic chevrotains, which it * rabbit 
otherwise much resembles, but is said to frequent the banks of 
streams, and have much the habits of pigs. It is of a rich brown 
colour, spotted and striped with white. Remains of a form chieflv 
differing in size (Dorcothcrium) have been found in the Miocene 
deposits of F'rance. 

CHEYENNE, This Algonkin tribe of the Plains, in Minne¬ 
sota in the 17th century, drifted gradually westward through 
South Dakota to Wyoming and Colonolo, and is now on re.scrv'a- 
tions in Montana and Oklahoma. 7 ’heir speech is much closer 
than cither libckfool or .Arapaho to the central Algonkin dialects, 
so that their divergence from the main body of the family is evi¬ 
dently relatively late, Since aliout 1850 (he Sutaio, speaking a 
('heyrnne dialect, have been part of (he tribe, though in 1.S04 they 
were .still .separate. The Cheyenne took a leading part in the 
Custer massacre of 1876. They were a typical Plains tribe— 
brave, warlike, non-agricultunil, roving after the buffalo or for 
adventure; and they show the physical type at its best, being 
t^erhaps the tallest tribe in the area. The tribal fetish was a .set 
of four .sacred arrow.s. In 1922 the i)Opulation was 3,200. 

Str Mooney. Am. Anthr. /Ia.?. Mrm. vol. i. (1907) ; G. B. Grinnell, 
'I'he Chrxcnnr Indians (1933). 

CHEYENNE ("hi tbo, the capital of Wyoming. U.S.A.. and 
county seat of Laramie county; near the south-eastern eorner of 
the State, on rolling plains east of the Laramie range, at an alti¬ 
tude of 0.058ft. It is oil Federal highways 30 (the Lincoln), 85 
and 87: is served by ilie Hurlingion. the Colorado and Southern 
and the Union Pacific railwa>.s; and is an important point on the 
iran.'^continonlal airmail route, with one of the best equip^wd 
airports in the country. I'lie popukition of the city in 1930 
was 13,202. and in 1040 was 22.474 Federal census. The Union 
Paciuc .has extcn.sivc shops here, and there are meat-packing 
plants, brick-yards and various other industries. The city is a 
sup|)ly point for an extensive grazing aiid dr>' farming area, and 
ships large (luantities of cattle. The Frontier Days Celebration, 
held for live days each summer, is a pictures(|ue festival at which 
Indiaus, cowboys and plainsmen from Canada to Texas gather to 
give exhibitions of Iironco-busting. steer-tying, Indian dances and 
other characteristic features of life in the old “wild west.” Just 
north-west i.s l-ori 1-, L. Warren and its manoeuvre reserve of 
52,000 acres. Cheyenne was founded in 1867, when the Unient 


Pacific reached the spot. It was made the capital of the State and 
was incorporated in 1869. 

CHEYNE, SIR WILLIAM WATSON, 1ST Bart. (1852- 
1932), British surgeon, was born in the Shetland islands on Dec. 
14, 1852, and was educated at Edinburgh, where he took his de¬ 
grees in surgery and medicine in 1875. He also studied at Vienna, 
I'aris and Strasbourg. In 1880 he was appointed to the chair of 
surgery at King’s college, London, and from 1888 to 1890 was 
Hunterian profc.ssor of surgery at the royal college of surgeons. 
From 1900 to igoi he was consulting surgeon to the South African 
forces. In 1914 he became consulting surgeon to the royal navy; 
he accompanied the British forces to Gallipoli, subsequently be¬ 
coming surgeon-rear-admiral. He was created a baronet in 1908, 
and in 1916 received the K.C.M.G. In igig he was appointed 
lord lieutenant of Orkney and Shetland. 

His published works include Antiseptic Surgery (1882); The Anti- 
.septic Treatment of Wounds (1885) ; Lectures on Suppuration and 
Septic Disease (1889); Objects and Limits of Operations for Cancer 
(1896); Manual of Surgical Treatment (7 vols. 1899-1903) ; besides 
various papers on the treatment of wounds in war. 

CHEYNE, THOMAS KELLY (1841-1915), Engli.sh bib¬ 
lical scholar, was born in London on Sept. 18, 1841. Educated at 
Merchant Taylor’s school and Worcester college, Oxford, he spent 
some time at Gottingen, where he heard Ewald lecture, and ac¬ 
quired an outlook on questions of biblical criticism then quite 
new in England. He made Fmglish readers familiar with the re¬ 
sults of German biblical research, and laid the foundation of a 
new school of criticism in England. This was accomplished partly 
by his lectures, partly by a series of articles contributed to the 
gth edition of the Encyclopedia Britannica, and to the Academy, 
whert! he was in charge of the biblical department, and by a scries 
of independent works. After taking orders in 1S64 he became 
vice-princi[)al of St. Edmund hall, fellow of Balliol (1868-82), 
rector of Tendring, Essex (1880-85), Oriel professor of the inter¬ 
pretation of scripture at Oxford and canon of Rochester (1885- 
1908). Ho was appointed one of the board on the revision of the 
Old Testament (1884), and in that capacity acted with A. H. 
Sayce, William Robertson Smith and others. In his later years 
he adopted an extreme attitude, and alienated many scholars who 
Juid hitherto been in sympathy with him. He died at Oxford on 
Feb. lO, 1915. Among bis more important works may be men¬ 
tioned: 7 V/e Prophecies of Isaiah (1880-81); The Origin and 
Con tents of the Psalter (1891); Jewish Life After the Exile 
(1898); The Rcconciliatioti of Races and Religions (1914). 

CHEZY, ANTOINE LEONARD DE (1773-183-), 

"rcnch orientalist, was born at Neuilly on Jan. 15, 1773. He was 
he first occupant of the chair of Sanskrit in the (Toll^igc de 
"ranee (1815), at that time the only chair of Sanskrit in Europe. 
Among his works were Medjouin et Leila (1807), from the 
I’crsian; Yadfanadatta Badha (1814) and La Reconnaissance de 
Sacountala (1830), from the Sanskrit; L'Anthologic crotique d* 
■\mrou (1831), published under the pseudonym d’Apudy. 

See the Mimoires of the Academic dcs Inscriptions (new scries, 
,oI. xii.), where there is a notice of Chdzy by Silvcslre de Sacy. 

CHHATARPUR^ an Indian state in the Bundelkhand 
agency of Central India. Area 1.170 sq.mi.; pop. (1941) 184,720. 
The chief, whose hereditary' title is maharaja, is a Rajput of the 
Ponwar clan, who.se ancestor dispossessed the descendant of 
Chhatar Sal, the founder of Bundelkhand independence, towards 
the end of the i8th century. The state was guaranteed to Kunwar 
Sone Sah Ponwar in 1806. In 1854 it would have lapsed to the 
British government for want of direct heirs, but was conferred on 
Jagat Raj as a special act of grace. The maharaja has a salute 
of II guns. 

The town of Chhalarpur, which is named after Chhatar Sal, 
nd contains his cenotaph, is 70 mi. by road southwest of Banda. 
Pop. (1931) T0.305. There are manufactures of paper and coarse 
cutlery. The stale also contains the British cantonment of 
Nowgong. 

CHHATTISGARH, a division of the Central Provinces of 
India. Fifty years ago it was the most remote and isolated 
quarter of the Provinces, being shut off by the Maikal range from 
he Nagpur division on the west and by miles of hills and forests 
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in the wilder states bordering it on the north, east and south. 
It is a huge, undulating latcrite plain, treeless except for the 
mango groves planted by generations of villagers round the village 
sites. It includes the five districts of Raipur, Bilaspur, Drug, 
Bhandara and Balaghat. 

Outside the central plain are several feudatory states as well 
as large Zamindari properties. 

The Chhattisgarh States Agency, comprising i6 state.s—Bastar, 
Changbhakar, Chhuikhadan, Jashpur. Kalahandi, Ranker, Ka- 
svardha, Khairagarh, Korea, Nandgaon, Patna, Raigarh, Sakti. 
Sarangarh, Surguja and Udaipur—with an area of .^7.688 sq.mi. 
and a population (1941) of 4,050,000, forms part of the Kastern 
States Agency and has no connection with this division of the 
Central Provinces. The Mahanadi is the “Great River” which 
traverses Chhattisgarh on its way to the Bay of Bengal. 

The formation of the country and the soil are distinct from all 
other parts of the Central Provinces. On the crests of the undu¬ 
lations the red laterite, localh’ known as “hhata,’’ emerges to the 
surface. In the depressions between these crests i.s black soil, 
gradually turning into brown and then into yellow as the ground 
rises. 

The laterite ridges are cither barren or produce nothing but 
catch-crops of coarse rice when the rains are favourable. The 
depressions between are more fertile and often rich. The rich 
soils also are mainly under rice, but jjroduce a second crop of 
pulses and oil seeds if the late rains are propitious. The western 
portion of the plain produces a fair amount of wheat and cold 
weather field crops. 

Sir Richard Temple described Chhattisgarh as “the last strong¬ 
hold of cheapness.” Indeed, before i860 rice was selling at 120 
seers (240 Ib.) to the rupee, and a labourer could feed himself 
on a shilling a month. 

In bad years there was scarcity, in good seasons a glut of grain, 
which rotted away for want of export facilities. This old-time 
isolation permitted a very ancient dynasty, the Hai Hai Bansis 
of Raipur and Ratanpur, to remain undisturbed for some seven 
centuries, but in 1743 Mabratta forces took the country w'ifhout 
a blow. 

Aboriginals occupied the hilly and jungly surroundings of the 
great plain. The open country is poiuilated h\ Hindu castes and 
outcasts, of whom (he Chamars, originally leatherworkcrs but 
now cultivators, in the 19th century under reforming leaders 
revolted against the oppression of the Brahmins and high caste 
Hindus. 

The “Satnami” Chamars, as (hey are called, worshippers of the 
“true Name” (Satnam) are monotheists and total abstainers 
from liquor, some .sections also prohibiting tobacco. They freely 
slaughter cattle and have other customs repugnant to Hindus, 
between whom and them there is hereditary hostility. There are 
also in Chhattisgarh many disciples of the saint Kabir (Kabir- 
panthis), but this sect is not peculiar to the division. 

The great rice crop of Chhattisgarh was almost at the mercy 
of a droughty season, being broadcasted and unirrigated. It is a 
country with thousands of shallow village tanks unsuited for 
irrigation, wells are comparatively few and tank water is u.sed 
indiscriminately for men and cattle, both for drinking and w-ash- 
ing purposes. Wells are sparingly used, even when con.st rutted 
at the expense of public funds, as the water is pronounced “taste¬ 
less.” As a consequence, cholera is apt to be rife in the hot season 
and at its worst in times of drought and famine. The Bengal 
Nagpur railway and government irrigation works have worked 
vvonders in improving the country, and education has made con¬ 
siderable though slow progress. The Chhattisgarh peasant (r>'ot) 
speaks a corrupt dialect of Hindi, akin to the dialect of Ba- 
ghalkund. 

Chhattisgarh has often been described as one of the granaries 
of India, but lack of irrigation, rough cultivation and excessive 
fragmentation of holdings, whereby one man holds numbers of 
tiny scattered rice plots instead of compact holding, has resulted 
in precarious and most uneconomical agriculture. Many storage 
tanks have been constructed by government in the Raipur and 
Drug districts and a few in Bilaspur, and after 1914 two major 


works, (he Mahanadi and Tendula canals, enabled very large 
areas to receive protection. Large works were also under con¬ 
struction at Bilaspur, but the people are very slow in learning 
how to utilize irrigation to the best purpose. In time the agricul¬ 
ture should so inq^rove that the “granary” of Chhattisgarh will 
justify that dc.signation. 

The divi.sion covers an area of 27,742 sqmi. and ha.s a pop. 
(1941) of 5.592.621. In the decade of the great famine (1891- 
iQor) it decreased by ()G'. but by loii the lost ground had been 
recovered, .^atnami Chamars number nearly half a million 
Hindus pro|)er and Animisls preponderate. Mohammedans are 
insignificant in numbers, being less than 1 I";';, of the whole popu¬ 
lation. (,SVe Bilasi'I'k; R.\n>rK A (R H G • X ) 

CHHINDWARA, a town and district in British India, in 
(he Nagpur divi.sion of the Central Province.s. The tow’n is situ¬ 
ated on the Satpura plateau about 2,000 ft. high. There are low- 
hills in the neighbourhood and it is a pleasant station with a 
fairly temperate climate. The extension of the Satpura narrow 
gauge system of the Bengal Nagpur railway from Seoni to Chhind- 
wara wa.s opened in 1905. Some years later the town was con¬ 
nected with Nagpur, and .some small coal brandies extended to 
the Tench valley coalfield. The (own had a population of 8.626 
in 1872, which had slightly increased to 9,756 in njot; since (he 
railways were constructed the population has grow-n, the figure 
in 1941 being 21,916. 

It is just a market town with small local indu.stries, and a 
trading centre for the open plateau lying mid-way between Nagpur 
on the .south and Piparia on the G l.P. Railway on the north. 
The town has the ordinary institutions of a district headquarters, 
and the Swedi.sh Lutheran mission also has a station there. 

District of Chhindwara.—The district has an area of 7.955 
sq.mi. and consists of three distinct types of country. t)n the 
north, bordering the Ho.shungal»ad and Narsinghpur districts, are 
high hills, and rugged country constituting the or feudal 

estates, held by old Gond chiefs, who were at one time marauders 
levying blackmail on travellers aiul raiding the open country on 
their borders. South of the Junirs i.s the more level Satpura 
plateau extending from Belul on the west (o Sconi on the east, 
and drained by the Pencil and Kanhan rivers. The southern and 
eastern portions of (he plateau are level, and include the fertih- 
wheat plain of Chaurai. On tlie south again (he country drops into 
the Nagpur plain, to which it geograidiically belongs. This is a 
rich cotton and jiiar fbig millet) growing area, where the lan¬ 
guage is Marathi, and is the richest and most poiiulous part of the 
di.strict. On (he southeast the plateau, here called the Lahmarpani, 
projects into the plain country, and this portion is noted for i(.s 
breed of cattle. There are fairly extensive coalfields to the north 
of Ghhindwara, connected by narrow' gauge railway with Chhind- 
wara town and by broad gauge line with Bctul. In the south of 
the district, near the Nagpur border, are some valuable deposits 
of manganese. 

The lowlands of the di.strict are hot and the ujdands have a 
temperate climate. The Jai^ir hills bordering the; Mahadco range 
just outside the district, rise to about 5,000 ft. These hills con¬ 
tain some sal forest. The government forests on the southern 
slopes of the plateau and in the west of the district contain teak 
and other timber, but they are not very valuable. 

The pop. of the district was (194J) 1,054,040, It suffered de¬ 
cline in the influenza decade, but showed a large increase on the 
1872 figure of 516,000. About 75% are Hindus and most of the 
rest Gonds and other aboriginal tribes. Mohammedan.s are less 
than 16,000. The literate population is small in (he district as a 
whole, but the [xirtion adjacent to Nagiiur is th(‘ most advanced. 

fR. H. C.; X.) 

CHIABRERA, GABRIELLO (155-- 1658), Italian poet, 
was bom at Savona on June 8, 1552. He studied phikesophy at 
the Jesuits’ college in Rome, and entered the household of a 
cardinal. He mixed in the literary society of his day, but presently 
was drawn into a quarrel which compelled him to leave Rome. 
He retired to Savona, where he read Pindar and Anacreon, and, 
no doubt, Ronsard. He determined to enrich Italian poetry with 
new forms, and his imitations from the classics include some 
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successful innovations in Italian verse, which were adopted by 
the lyrists of the next century. The mass of Chiabrera’s work is 
very great, epics, pastorals, odes, lyrics, satires. But his besi 
poetry is not to be found in his more ambitious works, but in 
the canzonettc and scherzi, written to be set to music. 

His autobiographical sketch is al.so extremely intere.sting. The 
simfde old poet, with his adoration of Greek (when a thing 
pleased him greatly he was wont to talk of it as “Greek Verse”) 
his delight in journeys and sight-seeing, his dislike for literary 
talk save with intimates and equals, his v'anitie.s and vengeances, 
his pride in the memory of favours bestowed on him by popes 
and princes, his infinita maraviyjia over Virgil’s versification 
and metaphor, his fondne,ss for ma.sculine rhymes and blank 
verse, his quiet Christianity, is a figure deserving perhaps of 
more study than is likely to be bestowed on that “new world” 
of art which it was his glory to fancy his own, by discovery^ and 
by conquest. 

BiHJ,i(.i(a<Ai>itY. —Editions of Chiahrera’s works are those of Rome 
(3 vols., 1718); Venice (4 vols., 17,^0); Leghorn (5 vols., 1781); 
Milan (.i vols., 1807); selection tiy E. I’olydori (1865). Sec also G. 
Taccetta, Cahrirllo Chiahrera e la \U(i produzione epica (Catania, 
1921) ; F. Neri, II Chiahrera e. la Flciade fratiiaisc (Turin, 1920). 

CHIANA (anc. Clanis ), a river w'hich rises in the Apennines 
south of Arezzo, runs through the valley of Chiusi, and after re¬ 
ceiving the Taglia just below Orvicto, falls into the Tiber after 
a course of 60 miles. In Roman times it often caused floods in 
the valley of Clusium. In the middle ages the whole of its valley 
from Arezzo to Chiusi was an uninhabitable swamp; but at the 
end of the 18th century the engineer. Count Fossombroni, moved 
the watershed some 25 mi. farther .south, so its waters now flow 
partly into the Arno and jxirtly into the Tiber. 

CHIANG KAI-SHEK, otherwise Chia.ng Chung-Ciicno 
( 1887- ), Chinese general, a native of Ningpo, province of 

Chekiang. At an early age he joined the Kuoniintang and in 
1920 became bead of the Wharntnia Military academy, then 
lately founded under the advice of Michael Borodin, unollicial 
agent of the Soviid government. Under Borodin's a.scendancy 
Sun Yat-sen and the KuomiiUarig leaders obtained control of the 
government of Canton and, willi Soviet training and assistance, 
the Whampoa cadets developed into the mainstay of Sun’s army. 
At Sun's death in March, 1925, Canton city and neighbourhood 
were completely under the control of tlie Kuoniintang army, and 
in September Chiang secured llie apiiointment of Commander-in- 
chief, with the Soviet General Galen as his unofficial chief of 
staff. By the end of the year, having defeated Chen Chiung-niing, 
he had brought Kwangtung and Kwaiig.^^i jirovinces under the 
control of the Kuoniintang “Executive Committee.” This body, 
a development clue to Borodin’s remodelJing of the jiarty on 
Societ lines, converted Sun's former semblance of government 
into the eventually successful Nationalist Government of China. 

In 192(1 Chiang made his amazing advance through Hunan to 
the V’angtsze and established an administnition at Wuchang. 
'I'liereafter a break with the extremists of the party cau.sed the 
transfer of the .seat of government to Nanking, Early in 19*7 
C hiang Kai-shek, restive under growing Soviet domination, em¬ 
barked ujHiii an anti-eommuni.sl campaign throughout central and 
southern China. The result was the complete withdrawal of Boro¬ 
din, Galen and the other Russian advi.sers. In Augu.sl, 1927, he 
announced his retirement and later in the year visited Japan In 
December he married Miss Mayling Soong, the sister-in-law of 
Sun Yat-sen, thus identifying hini.sclf with the constitutional 
element in the Kuoniintang. Early in 1928 he resumed his post at 
the head of the Nanking army, which bore its part in the northern 
advance, and final occupation of Peking. Chiang Kai-shek was 
president of the Chinese National Government from 192S till 
1931. when he was succeeded by Lin Sen. He was several times 
premier; but in 1938 decided to devote hini.sclf to his military du¬ 
ties Uii national leader against Japanese aggression. In Jan. 1942 
he was named supreme commander of all Allied forces fighting in 
the Chiiie.se theatre of World War II. In Sept. 1943, after Lin 
Sen’s death, he was elected by the central executive committee of 
the Kuomintang president of China for a term of three years, 
subject to rcain-iointment. (W. E. L.; X.) 


CHIAPAS, a Pacific coast state of southern Mexico on the 
Guatemalan frontier, bounded by the states of Tabasco on the 
north and V’eracruz and Oaxaca on the west. Pop. (1940j 679,- 
885. largely Indians; area. 28,724 sq.mi.. largely forested. The 
Sierra Macirc crosses the southern part of the slate parallel with 
the coa.st, separating the low. humid, forested districts on the 
frontier of Tabasco from the liot, drier, coastal plain on the Paci¬ 
fic. The mountain region includes a plateau of great fertility and 
lemiierate climate, which is one of the best parts of Mexico and 
contains the larger part of the population of (he state, but isola¬ 
tion and lack of tran.sporlation facilities have retarded its develop¬ 
ment. 

The extension of the Pan-American railway across the state, 
from Ixtepcc, on the Tehuantepec National line, to the Guate¬ 
malan frontier, improved the industrial and social conditions 
)f the people. The principal industries are agriculture, wdiich is 
.’ery backward, .stock raising, timber-cutting, fruit fanning and 
.allmaking. Coffee is cultivated on the Pacific slope of the 
Sierra Madre at elevations of 2,000 to 4,000 ft., and production 
has met with considerable .success. Rubber plantations have also 
been laid out, principally by U.S. companies. The exports include 
mahogany, dyewoods, cattle, hides, coffee, rubber, fruit and salt. 
The mineral resources include gold, silver, cupper and petroleum. 
The capital, Tuxtla Gutierrez (pop. 15,883), i.s on the plateau, 
3] mi. from the Rio Sabinas, and 138 mi. N.E. of the Pacific 
)ort of Tonala. The former capital. San Cristobal (pop. 11.768), 
about 40 mi. E. of Tuxtla, is an interesting old town and the 
icat of the hishojiric of Chiapas, founded in 1525 and made 
'amous through its associations with Las Ca.sas. Tapachula (pop. 
15,187), the capital of the department of Soconusco, 18 mi. from 
the Guatemalan frontier, is a commercial town of the coffee dis- 
rid. It is 24 mi. inland from the small port of San Benito, is 
559 ft. above sea level, and has a healthful climate. 

CHIAROSCURO, the di.sposition of light and shade in a 
painting (Ital. cliiaro, light, osenro shade); the term is applied to 
an early method of printing wood-engravings from several blocks, 
.nd also to a picture in black and white, or brown and white only. 
It has also come to mean the atmospheric effect produced by the 
handling of high lights and shadow's. 

CHIAVARI, a town near the mouth of the Entclla, Liguria, 
Italy, province of Genoa. 24 mi. S.E. by rail from Genoa. Pop, 
1036) 14,042 (town), 17,520 (commune). U is in a fertile plain 
surrounded by mountains except on the southwest where it comes 
lown to the sea. It tradc.s in farm proclud.s, and makes lace, 
ight wicker-seated bentw'ood chairs and silk. 

CHIAVENNA (anc. Clawdna), a lowm of Lombardy, Italy, 
n the province of Sondrio, 17 mi. by rail north of Colico, which 
!ies at the north end of the Lake of Como. Pop. (1936) 3,803 
(lown); 5,379 (commune). It is on the right bank of the Mcra. 

•t the mouth of the Val Bregaglia, through w-hich the road to the 
Maloja pass and the Engadine runs to the east. This line was 
followed by a Roman road, which took the Julicr route to Coire 
(anc. Curia). The Spliigen route, also used by the Romans, runs 
north from Chiavenna to Coire: the modern road was constructed 
by the Austrians in 1819-21. Chiavenna’s ruined castle was the 
seat of the counts w'ho ruled the valley from the time of the Goths 
till 1194, when the district was handed over to the bishops of 
Coire. In the 14th century the 'Yisconti, as masters of the 'Valtel- 
lina, bought the “county” of Chiavenna from the bishop of 
Coire; but it was taken by the canton of the Orisons in 1525, 
and the castle dismantled. In 1797 Chiavenna became part of 
the Cisalpine republic, and thenceforward followed the fortunes 
of Lombardy. Chiavenna has cotton factories and breweries, and 
is a depot for the wine of the district owdng to the coolness of the 
cav'es which arc used as cellars. 

CHIBCHAN. an important linguistic stock of South Amer¬ 
ican and Central American Indians. The tribes to be included 
within this stock and its precise geographic limits are still open to 
discussion. Beginning with the Ulv'an tribes along the Hon- 
duras-Nicaragua border southward and eastward through Nica¬ 
ragua, Costa Rica and Panama, the larger proportion of all the 
tribes belonged to Chibchan stock. In Colombia they probably 
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held most of the drainage basins of the Magdalena and Cauca percentage of increase was 25 0. the smallest, except for the 
rivers. The region of the Cordillera Central, between these decades of 1910-20 and 1930-40. in the city's history. 


streams, was, however, held by tribes classed as Paniquitan (q.v.), 
who are regarded by some as constituting a distinct stock. Rivet 
would include as Chibchan also the Barbacoan (q.v.) and Coconu- 
can (q.v.) tribes farther south, extending as far as the equator in 
western Ecuador. There has been considerable difference of opin¬ 
ion as to whether the direction of movement of the stock has 
been southward into South America or from the southern conti¬ 
nent into North America. The more recent opinion seems to favor 
the former view, but the question cannot by any means be re¬ 
garded as settled. The stock has received its name from the Chib- 
chas (q.v.), the most important tribe of the stock at the time of 
the Spanish conquest. 

See H. Bcuchat and P. Rivet, AffinitJ.s des longues du sud dr la 
Colombie et du nord de VEquateur (Muscon, 1910, vol. xi.); W. 
Lehmann, Zentral Amcrika (Berlin, 1920). 

CHIBCHAS, a small group of tribes of South American In¬ 
dians, occupying at the time of the Spanish conquest the high val¬ 
leys in the vicinity of Bogota and Tunja in Colombia. In their cul¬ 
ture the Chibchas and other related tribes in the vicinity ranked 
next to that developed by the Inca and their predecessors in Peru 
and Bolivia. They were, however, on a distinctly lower level, for 
although a sedentary, agricultural folk, skilful weavers and arti¬ 
ficers in gold, they had little copper and no bronze. They were 
also much inferior in pottery making, had no knowledge of stone 
or sun-dried brick construction, and had no means of record, 
such as the Peruvian quipu. Just prior to the advent of the Span¬ 
ish, the Zipa or chief of the (Chibchas at Bogota had been success¬ 
ful in e.xtending his political control over several of the tribes 
further north, and seems to have initiated a movement which, 
but for the Spanish comiuest, might have paralleled the military 
exi)ansion of the Aztecs in Mexico. Like the latter, the Chibchas 
emyiloycd human sacrifice in their religious ceremonials. In one 
of these, the chief or “king” was smeared with a sticky substance 
and then powdered with gold dust, which was sub.sequently washed 
off by bathing in a sacred lake. It was this practice which, at 
least in part, gave rise to the legend of “El Dorado.” The dead 
were buried in well-graves which sometimes attained a depth of 
30 or 40 ft. 

See L. F. dc Piedrahila, Hhloria General de las Conquhlas del 
Nuevo Reyno dc Granada (Verdussun, 1688); P, Simon, Noticias 
Hist orioles, etc. (Bogota, 18S2) ; P. dc Aguado, Hhtoria de Santa 
Marta y Nuevo Rcino de Granada (new edition, Madrid, 1916). 

CHIBOUQUE or CHIBOUK, a long Turkish pipe (Fr. 
form of the Turk, chibuk, a stick), often ornamented with pre- 
lious stones. 

CHIC, in French artistic slang, the quality of facile but super¬ 
ficial brilliance in a work of art, or an effect produced by imagina¬ 
tion without reference to a model; in its general sense, it connotes 
smartness in dress. The use of the word in France dates from 
Louis XIV.’s reign when it denoted a lawyer who was master of 
“chicane” or legal trickery. 

CHICA, a fermented liquor resembling beet made by the 
natives of South America from Indian corn; also an orange-red 
pigment or dye stuff obtained from the leaves of Bignonia chica 
by the Orinoco Indians. 

CHICACOLE, a town of British India in the Gan jam district 
of Madras, situated on the right bank of the river Languliya, 
here crossed by a bridge, 4 mi. from the sea. Pop. (1941) 22,249. 
Under Mohammedan rule it was the capital of one of the Northern 
Circars, and afterwards of a British district. Several old mosques 
remain. The town was formerly famous for its muslins. The 
roadstead and lighthouse of Calingapatam are about 16 m. to the 
north, and the Bengal-Nagpur east coast railway has a station 
8 m. inland. 

CHICAGO, a city, a port of entry and the county seat of 
Cook county, Illinois, the second city of the United States in 
population, commerce and manufacture; pop. (1910) 2,185,283; 
(1920) 2,701,705; (1930) 3.376,438; (1940) 3,396,808. The in¬ 
crease in the decade, 1920-30, partly as a result of annexations,, 
was 674,733, the largest gross gain in the history of the city. The 


The population of the metropolitan district of Chicago, embrac¬ 
ing suburbs of the city both in Illinois and Indiana, but excluding 
adjacent communities in Wisconsin, was 4,445,338 in the year 
1940. ^ 

As is the case w'ith most American cities, the growth of the 
population of Chicago has decreased relativeh’ to the growth 



Looking south on Michigan boulevard from the link bridge. 
TO the left, the 333 N. MICHIGAN AVENUE BUILDING; ACROSS FROM 
IT, THE LONDON GUARANTEE BUILDING 


of the outlying communities of its metropolitan area. The rate 
of regional growth about the city seems to be increasing as the 
rate of strictly urban growth declines, largely because of the 
extension of motor traffic and hard-surfaced highways. The 
almost negligible increase of the population of the city of Chicago 
proper from 1930 to 1940 represented a net balance of gains in 
half the city’s wards and losses in the other half, Chicago is 
situated at the south-west comer of Lake Michigan (lat. 41® 50' 
N., long. 87® 38' W.), about 913m. distant by railway from New 
York, 912m. from New Orleans, 2,265m. from Los Angeles and 
2,330m. from Seattle. The climate is very changeable and is 
ipuch affected by the lake; changes of more than 30® in tem¬ 
perature within 24 hours are not rare, and changes of 20® are 
common. Chicago is 598 ft. above sea level. 

The city is the greatest railway centre of the United States; 
and was for several decades practically the only commercial 
outlet of the great agricultural region of the northern Mississippi 
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valley. Trunk-lines reach east to Montreal, Boston. New York, j 
riiiladelphia. Baltimore (the nearest point on the Atlantic coast, I 
854m.); south to Charleston, Savannah, Florida, Mobile, New j 
Orleans, I'ort Arthur and Galveston: west to the Pacific at Los 
AnKcle.s. San Francisco, Seattle and Vancouver, and to most of 
these by a variety (T routes. Thirty-two trunk-lines operated by 
2: railway companie.s enter the Cihicago terminal district. In this 
terminal sy.stem about 4CF of the total freight tonnage of the 
I'nited States is loaded and 6.|% unloaded annually. Chicago is 
also the greatest Canadian railway centre from a traffic stand¬ 
point. The Canadian National lines and the Canadian Pacific 
enter it through subsidiaries. Chicago’s [)assenger terminal situa¬ 
tion, like her intramural rail transit proi)lem, is being altered to 
fit the great city, which grew up around the original railheads 
and thin passed niilc-s beyond them. In iQii the passenger 
station ol the Chicago and Northwestern railway, a dignified 
structure' costing $20,000,000, was opened for service. The rail¬ 
ways using the- union station directly south of this terminal—the 
Pc'nnsylvania, the Burlington, the Chicago and Alton and the St. 
Paul—complelc'd in ICJ25 their terminal at a cost of $75,000,000. 
With the coristriK I ion of a great postal terminal building near by, 
this loniplc'ted the re.irrangement of the terminals of the six 
railroads on I lie west side cif the Chicago river. But the far more 
numerous railway', enteripg four passenger terminals on the south 
side, have sjjerii }ears woiking out a pi,an for con.solidation and 
rearrangement among themselves. Decline of railway passenger 
iraffic because of automotive ;inc! .icrial < ompetition and weakened 
railway finances have diminished interest in these projects. But 
the straightening of the Chicago river followed by the building 
of through streets through the arc'a foreshadows its better use. 
Building of industrial structures over railway track.s and lease of 
railway “air rights” has begun. It is hoped that this will ac¬ 
celerate (he electrification of the railway terminal.s. The first 
railway electrifuation wa.s comjileterl July 21, 192b, when the 
Illinois Central railway opened its electrified suburban pa.ssenger 
scrrvicc over the ,^om. from Matte^on, 111 ., to Randolph street 
at a total cost of $40,000,000. 

With its suburbs within the area of the Chicago railway terminal 
district, Chicago occupies a crescent-.shaped area, the concave side 
of which is the shore of Lake Michigan. This Chicago district is 
i.itc) 2o snmi. in extent, about the size of Rhode Island, 
and lies along the lake shore for about 55 mi. fthe incorjwir- 
aled city proper for 26.5 mi.T The city proper has a land 
.area of ?ofi 7 sq mi. It spreads loosely and irregularly back¬ 
ward from the lake over n .shallow alluvial basin, which i.s 
rimmed (0 the west by a low moraine water-parting that separates 
the ilrainage of the lake from that of the Mi.ssi.ssippi valley. 
'I’he city .site has been built up out of the Lake Chicago of glacial 
times, which exceedi'd in size Lake Miihigan. Three lakes—Calu¬ 
met. 3,i2jac.; Hyde; and part of Wolf—with a water-surface of 
some 4,iooac., lie within the municipal limits. The original devia¬ 
tion of what is now (he business heart of the city was only about 
yft.abovi' the lake, but the level was greatly raised—in some places 
more than 10ft.—over a large area, between 1,855 and r86o. The 
west side, csjiecially (he north-west near Humboldt park, is much 
higher (highe.st i>oint, /Sfl.). A narrow inlet from the lake, the 
Chicago river, runs west from its shore al)out a mile, dividing 
then into a north and south branch, which run respectively to the 
north-west and the south-west, thu.s cutting the city into three 
divisions known as the north, the west and the .south “sides,” 
which arc united by three car-tuuncls beneath the river as well 
as by the bridges across it. The river no longer empties into Lake 
Michigan since the completion of the drainage canal. Its com¬ 
mercial importance is yet very great, but with the change in the 
character of lake tratlic it is diminishing, and this stream and 
harbour upon which Chicago's history and greatness were based 
arc now looked upon primarily as an obstruction to urban street 
traffic. Agitation for the abolition of the river as a shipway and 
for the-substitution of fixed bridges for the draw, lift and bascule 
tyi,)cs which now span it. is active. Ship traffic on the lake has 
lx^come principally a matter of the trans^Kjrt of bulk cargoes of 
iron ore, coal, coke and limestone direct from mine rail terminals 


to the great iron, steel and cement plants with their own docks 
on the south shore of Lake Michigan. Traffic has shifted to the 
ports on the southern extremities of the city, Calumet, Indiana 
Harbour, etc.; and steamers formerly docking in the river call 
at the municipal pier or dock in the outer harbour. Some lake 
cargo destined for Chicago is landed at Milwaukee and comes in 
by rail. 

L'pon the completion of the Illinois waterway, connecting Chi¬ 
cago, through the Illinois and Mississippi rivers, with New Orleans 
by a barge route of 9ft. draft, the Chicago river became an impor¬ 
tant link for through water traffic, but it is proposed to obviate 
this by widening a direct canal to connect the south lake har¬ 
bour with the drainage canal, which will constitute a link of the 
waterway. The improvement of the outer harbour by the Federal 
Government was begun in 1833, Great breakwaters protect the 
river mouth from the silting .shore currents of the lake and afford 
.secure .shelter in an outer roadstead from its storms, and there is 
a smaller inner basin (about 45oac., i6ft. depth) as well. The river 
itself has about 15m. of navigable channel, in part lined with 
(locks. Its channel has been repeatedly deepened and, esfKJcially 
since 1896, after its control as a navigable stream passed (1890) 
to the Federal Government, widened and straightened by the 
removal of jutting building constructions along its shores. Grain 
elevators of enormous size, coal-yards and once warehouses 
crowilcd close upon it. In 1927 the south bank of the river from 
the Muhigan avenue bridge to Lake street, which is the northern 
boundary of the Loop business district, was completely denuded of 
abutting buildings by the opening of the two-level Wacker drive, 
a broad boulevard upon a gigantic concrete structure occupying 
the space of former blocks of buildings and streets. This construc¬ 
tion, which cost about $28,000,000, and which connects with the 
new Michigan avenue bridge and the two-level boulevards ap¬ 
proaching it, is the first item of a programme designed to con¬ 
vert the entire south and east banks of the river into broad traffic 
arteries. Farther south, under an agreement of the railways, 
property owners and the city, the south branch of the river which 
curves to the east for about a mile of its length was moved 
westward for a maximum distance of a quarter of a mile, to allow 
of the construction of four wide streets leading from the south 
into the Loop district. This plan, which is also an aid to the recon¬ 
struction and electrification of the south side railways, is estimated 
to have cost $8,000,000. with an ultimate expenditure of $162,- 
000,000 by the railroads affected, in the reconstruction of the 
south side railway tenninals. 

The plan of the city was originally regular, i.c., rigidly rec¬ 
tangular, and the original streets w(^re wide according to the stand¬ 
ards of the days of horse-drawn traffic. The original plan has been 
altered by the construction of a great number of boulevards in the 
outer areas, which in connection with the growth of the park sys¬ 
tem and the construction of driveways in the parks have provided 
numbers of diagonal traffic arteries. The recovery of land from the 
lake and the construction of a great parkway system along the lake 
front have also led to the belting of the down town areas on the 
cast with a number of north and south boulevards not in keeping 
with the original plan of the city. The initiation and completion of 
these projects have been so rapid and the number of new plans in 
various stages of execution is so great that the older parts of Chi¬ 
cago have been profoundly altered, especially since the beginning 
of the great building laoom in 1922. 

Rapid transit by rail has not kept pace with these improvements 
in streets. One result of this is that a number of outlying business, 
hotel and apartment centres have grown up, which are beginning 
in the aggregate to rival the Loop, the former business, financial, 
theatrical and hotel centre. Chicago has begun to develop into a 
scries of urban centres rather than a centralized city on the usual 
American model. Notwithstanding the growth of these outlying 
centres, however, the construction of great buildings within the 
Loop from 1922 tc 1928 proceeded at a pace never approached 
before, while the opening of Wacker drive and the Michigan 
avenue bridge enabled the business district to break out of the 
narrow confines of the former Loop district—the 15 sq.m, lying 
between the lake, the main Chicago river and the south branch of 
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the river. This northward advance of the business district was 
accompanied by the construction of numbers of the tower type of 
office building. This forest of bold and graceful towers has re¬ 
lieved the former drab monotony of down town Chicago. The 
construction of so many great office buildings and hotels in the 
down town district has made the problem of street congestion in¬ 
creasingly acute despite the enormous expenditures upon new 
boulevards. Hope for any material relief from the construction of 
the freight tunnels vanished with the advent of the popular priced 
automobile, and the capacity of these underground freight ar¬ 
teries is such that they can handle only a trifling percentage of 
the movement of goods in the district. A belt of “bad lands"— 
deteriorated residence, shop and factory property, surrounds the 
business district except on the north-east. Here a great section 
crowded with expensive family and apartment hotels has grown 
up on the lands reclaimed from the lake in the section called 
“Streetcrville’’—named from a belligerent old squatter, who long 
claimed title to these accretions, because his schooner had stranded 
on that shore. Chicago’s architectural achievements are yet 
blighted by the use of soft coal which after a time smears a drab 
colour on the finest structures. Vigorous efforts to combat this 
nuisance have had small results. Yet the skyline, the immensity of 
the traffic movement and the massiveness of its central district 
give the city a distinct tone, found nowhere else. 

The unstable soil of sand, clay and boulders that underlies the 
city is unfavourable to tall constructions, and necessitates ex¬ 
traordinary attention to foundations. The bed-rock lies, on an 
average, 50ft. below the level of the lake (in places more than 
too). The foundations are often sunk to the rock in cais.sons, the 
buildings rc.sting on monster columns of concrete and steel. In 
other cases great “pads" of the same materials, resting or “float¬ 
ing" upon the clay, sustain and distribute the weight of the build¬ 
ing. 

Buildings notable for their architectural boldness and the 
beauty which has resulted from the conversion of the economics of 
the tall structure to ae.sthetic purposes are the Chicago temple, a 
.spire above an office pile, the Tribune tower distinguished for its 
flying buttresse.s, the Wrigley building with its campanile tower, 
the Civic Of)era building which faces across the river, the ultra 
modern Daily News building and Plaza. 

A large part of the business of the former dry goods wholesale 
district is now housed in the huge Merchandise Mart on the north 
bank of the river which could hold the entire population of the 
city standing. 

The new Board of Trade building topped by a statue of Ceres 
poised 6t2 feet in the air towers over a forest of towers in the 
financial district of LaSalle street. 

Older buildings associated with the city’s history or notable 
architectural triumphs of their day are the Auditorium containing 
a hotel and a theatre which seats 5,000, long the home of Grand 
opera, the Continental Bank, the Monadnock, the People’s Gas 
building, the La Salle, Blackstone and Sherman hotels and the 
Marquette building. There are a number of enormous retail 
stores. The largest, and one of the finest in the world, is that of 
Marshall Field and Co. 

The city hall and county court house (cost $4,500,000) is an 
enormous double building in a free French Renaissance style, 
with columned faqades. 

The Federal building (finished in 1905; cost, $4,750,000) is a 
massive edifice (a low rectangle surmounted by a higher inner 
cross and crowned with a dome). The public library (1893-97, 
$2,125,000), constructed of dark granite and limestone, with rich 
interior decorations of varied frescoes, mosaics, ornamental 
bronze and iron work, and mottoes, is one of the handsomest 
libraries of the country. The Chicago Art Institute, the Chicago 
Orchestra building, and the Rosenwald Museum of Science and 
Industry, are also noteworthy. The Field museum completed in 
1920 at a cost of $6,000,000 is a white marble structure in Ionic 
style, 350ft. wide and 700ft. long. 

Navy pier, completed in 1915, projects 3,000ft. into Lake 
Michigan, north of the mouth of the Chicago river and com¬ 
bines the functions of an enormous dock and a playground; the 
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outer portion, 660ft. long, is a three-decked structure devoted to 
amusement and recreation purposes. The movement of wealthier 
residents to surrounding communities has left the city proper with¬ 
out any notable street of private homes, although many of the 
older boulevards arc fringed by dignified houses. The physical 
growth of Chicago in the 27-year {x'riod prior to 1936, w'as 
guided by a definite plan laid down by the Chicago i>lan commis¬ 
sion, created by the city council during the administration of 
Mayor Fred A. Bu.ssc. The plan had its genesis in a report of 
Daniel H. Burnham and was submitted by the Commercial club 
to the city and adopted as an enduring policy. It look cognizance 
of the natural features of Chicago’s site and environs and proposed 
the gradual adaptation of the city then existing, and the city as it 
grew, to the best uses of its natural setting—from a commercial, 
industrial, social and cultural standpoint. Eighteen of the major 
projects of the Chicago plan have already been realized. In its 
original entirety the plan will probably be completed in 1950, but 
it has been constantly modified and expanded to keep pace with 
new conditions and problems. Railroads, public utility com¬ 
panies and industrialists have co-operated (0 carry out its designs. 
The Chicago plan has demonstrated that the most intensive mod¬ 
ern industrialism and commercial activity can be profitably har¬ 
monized with beauty, social welfare and ample recreational and 
cultural centres for the people of u metropolitan city. 

Public Works and Communications. —Local transit i.s pro¬ 
vided for by suburban railway service, motor buses, elevated elec¬ 
tric roads, and a system of electric surface cars. Two great public 
works demand notice: the water system and the drainage canal. 
Water is pumped from Lake Michigan through several tunnels 
connecting with cribs located from 2 to 5m. from shore. The cribs 
are heavy structures of timber and iron loaded with stone and 
enclosing the in-take cylinders, which join with the tunnj'Is well 
below the bottom of the lake. The first tunnel was comjileled in 
1867. They now form a 100-mile labyrinth under the lake and 
city. The average amount of water pumix'd per day is 917,- 
874,122 gallons. Because of pollution of lake water from the 
wastes of Indiana cities, not participating in the drainage system 
of the Chicago sanitary district, this water has been chlorinated at, 
the in-takes. The wastes of the city—street washings, building 
sewage, the offal of slaughter-hou.scs, and wastes of distilleries and 
rendering hou.ses—were originally turned into the lake, but before 
1870 it was discovered that the range of impurity extended a mile 
into the lake, half-way to the water crib, and it became evident 
that the lake could not be indefinitely contaminated. The Illinois 
and Michigan canal was once thought to have solved the diffi¬ 
culty. It is connected with the main (southern) branch of the 
Chicago river, 5m. from its mouth and with the Illinois river, at 
La Salle, and is the natural successor in the evolution of trans¬ 
portation of the old Chicago portage, ^m. in length, between the 
Chicago river and the headwaters of the Kankakee. It was so 
deepened as to draw water out from the lake, whose waters thus 
flowed toward the Gulf of Mexico, but it proved inadequate for 
the disposal of sewage. A solution of the problem was imperative 
by 1876, but almost all the wastes of the city continued neverthe¬ 
less to be poured into the lake. In 1890 a sanitary district, includ¬ 
ing part of the city and certain suburban areas to be affected, was 
organized, and preparations made for building a greater canal 
that should do effectively the work it was once thought the old 
canal could do. The new drainage canal, one of the greatest sani¬ 
tary works of the world, constructed between 1892 and 1900 under 
the control of the trustees of the sanitary district of Chicago, joins 
the south branch of the Chicago with the Des Plaines river, and so 
with the Illinois and Mississippi. The canal, or sewer, i.s flushed 
with water from Lake Michigan, and its waters are pure within a 
flow of 150 miles. Its capacity, which was not at first fully utilized, 
is 600,000 cu.ft. per minute, sufficient to renew entirely the water 
of the Chicago river daily. A system of intercepting sewers to 
withdraw drainage from the lake was begun in 1898; and the con¬ 
struction of a canal to drain the Calumet region was begun in 
1910. This system is now being changed and extended to delivet 
all sewage to plants for oxidation and chemical treatment. 
The drainage canal is the backbone of a great system of feed 
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water lateral canaln and underground sewers. The drainage canal 
hecame the nucleus of the Lakes to the Gulf waterway, under 
< oristrucfion hy the State of Illinoi.s to connect the drainage canal 
with the Illinoi.s river, the Federal Government undertaking the 
improvement of the rivers to the gulf. The canal also made possi¬ 
ble the development of hydro-electric power at Lockjjorl, which is 
used by the sanitary di.strict and for street lighting in Chicago, 
'fhe t(dal cost of construction of the works of the sanitary district 
up to l(^?4 was $94,^71.048. However, this great investment b> 
t‘hit ago ap|)ears to have been only a beginning. The lowering of 
lake levels which resulted brought prole.sts and litigation from 
other lake cities. Shipiniig interests blamed the drainage canal for 
the lowering of lake levels and the shoaling of port and clock 
channels. 'I'he sanitary district denic-d re.sponsibility for more than 
bin. of the fall in the levels of Lakes Michigan, Huron and Erie, 
and offered to construct comitc'nsating weirs to ret.iin levels in the 
St, ('lair river, connecting Lakes Huron and Erie, and in the 
Niagara river. Litigation against, the sanitary district by the other 
lake States was defended in the t'niled States Suprcmie Court by 
the Stale of Illinoi.s, assisted [)y other States of thcr Mississippi 
valley inlerc*stc-(l in maintaining the diversion of lake water into 
the Missis.sippi drainage system in aid of navigation. 

The first adver.se decision by the Supreme (.'uurt was handed 
down Jan. 5, l inally that tribunal decreed that the diver¬ 

sion of water should he reduced to 1 500 cu.fl. per .second by 19.^8. 
'Phe sanitary clisirict was given lime* to construct sewage puriti- 
calion works, hut its extravagance and dc'plelc'd resources would 
liavc made that impossible had it not been for the aid of the 
federal treasury extended as gnirits to relieve unemployment. The 
works (in 19,11 lu'arly cc^nipleted) coH $177,000,000.* 

(diicago was c-arly a centre of aerial transport The municipal 
airport w'as established in 19J7 and is now the busiest in the I’.S. 
In 1940 the average arrivals ami departures of regular scheduled 
planes per cia\' was slightly in excess of 140. In 409.075 j>a.s- 

tiengers arrived at am) 312.449 departed from the port. Auxiliary 
air[)orls available for both military ami civil purposes arc* located 
at loiivenieiit points throughout the metropolitan district and 
lighted route's mtikc* night living jiossible from C'hicago to the* 
Atlantic ami Pacilic coasts Regular flying time to Nt'w York has 
been cut to three hours. Overnight schedules to the Pacilic ports 
are maintained bj' the air lines. 

Atrofihy of the city’s inlernal traction and elevated systems 
during the period i()07-.’7 was partially compensated for by the 
e.stahlishment of numerous motor bus lines on the boulevards and 
parkw'ays, ami by the extension and modernization of electric rail¬ 
ways in the ouil>’ing regions. Numerous bus lines connecting 
C'hicago with othc'r towns .mcl cities have come into competition 
wit’h the railways. Another great improvememt was begun in i()Oi 
by a private telephone company Phis is an elal)orate system of 
freight subways, more than ()5m. of which, underlying the entire 
business distric t, had been const metc'd before j<;oq. It is (he only 
subway .\v.stem in the world that .seeks to clear the streets by the 
les.sening of trucking, in place of devoting itself to the transporta¬ 
tion of passengers. Direct connection is made with the freight sta¬ 
tions of all railways and the ba.sements of important busine.ss 
buildings, and coal, building materials, a.shes and garbage, railway 
luggage, heavy mail and other kinds of heavy freight are ex¬ 
peditiously removed and delivered 'I'elegraph and telephone wires 
are carried through the tunnel, and can lx* readily repaired. The 
subway was opened for partial operation in 1905 Howover, street 
Iraftic growth has been .so great and the capacity of the tunnels .so 
small, that the 120 locomotives and 3.000 cars ojH*rated in the 
tunnels handle less than lo^c of railway freight loaded or un¬ 
loaded in the business district. 

Parks. —The park system may be said to have been begun in 
i86c), and in 1S70 aggrcgatcxl 1.8S7 acres. Chicago (hen acejuired 
the name of the "Garden City,” still emblazoned on the municipal 
coat of arms. Rut other cities later passed her, and in 1904 she 
ranked only 32nd among American cities of over 100.000 popula¬ 
tion in per capita holdings of park acreage. The area of the city’s 
parks is 7,32 7ac. but this is Ix-ing rapidly extended all along 
the lake front by the reclamation of land from the lake for 


parks, bathing beaches and another municipal air-port adjacent 
to the bujiiness district. Eventually the entire lake front, ex¬ 
cept for the relatively small areas devoted to port purposes, will 
be a line of parks available for recreational purposes, including 
the island created for the use of the 1933 Centennial exposition. 
In addition to the city park system, the Cook county forest pre- 
•serves, a broad belt of wooded lands, 33.000 ac, in extent, acquired 
over many years, form a belt north, south and west of the 
city. The value of this great playground is attested by a census 
of vi.sitors for one year which totalled 5,500.000. In the same 
year 4.582.000 |)er.sons bathed at the cit\’’.s supervised bathing 
beaches and 3.700.000 children were counted at the city’s play¬ 
grounds. 'I he large and small parks numbc'r 208. There are 71 
bathing beaches and {jublic pools, 25 free ])ublic golf courses and 
98 ijubiic i)laygroiinds. 'riu* park in each district, usually located 
near a school, is almo.st ail-inclusive in its provision for all com¬ 
ers, from babyhood to maturity, and is oju'n all day. There are 
sand gardens and wauling jjoncls and swings and day nurseries, 
gymnasiums, athletic fields, swimming pools and baths, reading- 
rooms—generally with branches of the city library—lunch coun¬ 
ters, civic club rooms, frecjuent music, a.sseinlily halls for theatri¬ 
cals, lectures, concerts or meetings, penny savings banks, and in 
(he winter skating ponds. 

The older parks include .several of great size and beauty. Lincoln 
park, on the lake shore of the north side, has been much enlarged 
by an addition reclaimed from (he lake. It has fine monuments, 
con.servatories, a zocjlogical garden and the collections of the 
Academy of Sciences. Jackson park, on the lake shore of the south 
side, wa.s the main site of the World s (?()lumbian ExjKisilion of 
1893. It is joined with Washington park by tlvi* Midway Plaisancc, 
a wide boulevard. Along (he Midw'ay are the greystone buildings 
of the University of Chicago, and of its (Blaine) School of Echica- 
tion. On the west side are three large park.s—Douglas, Garfield 
(with a line con.servatory) and Humboicil, which ha.s a remark¬ 
able rose garden, and in the extreme south side several others, in¬ 
cluding (.’alunu't, by the lakct side, and Marejuette. Jackson lioule- 
varcl, Western avenue boulevard and Marshall fioulevard join the 
south and the wa'sL park systems. The sliore of the north side 
is quite free, and beginning a short distance above the tiver is 
skirted for almost 30m. by Lake Shore drive, Lincoln park 
and Sheridan Road. In Grant park is the building of the Art 
Institute, Ihe Shedd Aquarium, the Adler I'lanetarium, the Fii'Icl 
Museum of Natural History and Soldier held, a great stadium de¬ 
voted to sixirts and pageants, with a capacity of about 200.000. 
About two-thirds of the city's frontage on the lake was composed 
of park.s or boulevards in 194T. The inner boulevards and the* 
drives through the lake front park.s are parkcxl ways ranging from 
I 50 to 300ft. in width. 

Art.—A city art commission approves all works of art before 
they become (he property of the city, and at the request of the 
mayor acts in various ways for (he city’s ac‘.sthetic betterment. 
The Architectural dub labours for the same end, A municipal art 
league (organized in 1890) has done good work in arousing civic 
pride; it has undertaken, among other things, campaigns against 
liill-boarcl advertisements and against the smoke nuisance. The 
Art Institute of Chicago contains valuable collections of paint¬ 
ings, reproductions of bronzes and sculpture, architectural casts 
and other objects of art. Connected with it is the largest and most 
comprehensive art school of the country—including classes in 
newspaper illustration and a normal school for the training of 
teachers of drawing in the public schools. The courses in archi¬ 
tecture are given with the co-operation of the Armour Institute 
of Technology. The Kenneth Sawyer Goodman memorial theatre, 
associated with the institute, opened its first season of endowed 
repertory in 1925. A school of the drama is conducted in con¬ 
nection with the theatre. The trustees of the Art Institute admin¬ 
ister the Ferguson monument fund, left by the will of Benjamin 
Franklin Ferguson, to be used for the erection of statuary and 
monuments in Chicago. Among others, two notable pieces by 
Lorado Taft have been purchased: "The Fountain of the Great 
Lakes” stands just to the south of the Art Institute; "The F'oun- 
tain of Time,’’ at the head of the Midway, between Washington 
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and Jackson parks. The Chicago Natural History museum, for¬ 
merly the Field Museum of Natural History, established (1894) 
largely by Marshall Field, is mainly devoted to anthropology and 
natural history. The nucleus of its g?eat collection was formed by 
various exhibits of the Columbian exposition which were presented 
to it. Its collections of American ethnology, of exceptional rich¬ 
ness and value, are constantly augmented by research expeditions. 

The Chicago Grand Opera company organized in 1910 was 
reorganized in 1915 as the Chicago Opera a.ssociation and in 1921 
as the Chicago Civic Opera company. Heavy deficits and a pre¬ 
carious life have been characteristic of the art. but the Chicago 
City Opera survives. The Chicago Symphony orchestra was 
founded in 1891 by Theodore Thomas, who conducted it until his 
death on Jan. 4, 1905. He was succeeded by Frederick A. Stock 
(1872-1942). Late in 1904 Orchestra hall was built from money 
raised by popular subscription; this building made the orchestra 
self-supporting. The orchestra plays from no to 120 concerts 
each season. In addition Chicago has dozens of les.ser orchestras, 
choral organizations, and many musical schools of large member- 
sliip. 

The oldest choral organization is the Apollo Musical club which 
dales back before the great fire of 1871. 

Libraries.—At the head of the libraries of the city stands the 
imlitic library established in 1873, the nucleus of which was a 
collection of books from England made by Thomas Hughes, author 
of Tom Brown's School Days, after the great Chicago fire of 1871. 
a collection to which Queen Victoria and other contemporary 
british notables made contributions. The library was opened 
in 1S74. The main library has 1,907,685 volumes, in addition to 
independent collections ranging from 5,000 to 50.000 in 45 gen¬ 
eral branches, 30 high school branches and 12 sub-branches. 

The circulation of books in 1940, in addition to (hose used on 
the main shelves of the central library, was about 12,500.000. The 
John Crerar lilirary, endowed in 1889 by John Crerar, wealthy 
manufacturer of railway supplies, had in 1933, 575.000 volumes 
and 300,000 pamphlets on social, physical, natural and medical .sci¬ 
ences and their applications. It occupies a large building across 
the street from the main building of the public library at Randolph 
street and Michigan avenue. The Newberry library, endowed 
by a beciuest of Walter L. Newberry, in 1933 contained 493,549 
volumes, chiefly in the field of the humanities, history and litera¬ 
ture. These three libraries co-operate to avoid useless duplication 
and each has certain special fields. Other important collections are 
the library of the University of Chicago, the Burnham library of 
Architecture and the Ryerson library in the Art Institute, devoted 
to fine arts and travel, the library of Northwestern university, the 
Chicago Natural History museum, the Rosenwald Museum of Sci¬ 
ence and Industry, the Virginia, the Illinois Institute of Technol¬ 
ogy, the Elbert H. Gary law library, the Loyola university, the 
Garrett Biblical institute and the municipal reference library con¬ 
taining a great collection of documents and data on municipal gov¬ 
ernment in Chicago and elsewhere. Many trade, engineering and 
professional organizations maintain special libraries at their nation¬ 
al or sectional headquarters in Chicago. 

Universities and Colleges. —The leading univer.sity is the 
University of Chicago (see Chicago, University of). The pro¬ 
fessional departments of Northwestern university are mostly 
located in Chicago while the academic and theological depart¬ 
ments are in the suburb of Evanston. Northwestern university 
was organized in 1851 by the Methodist Episcopal Church and 
still .sustains nominal relations with the denomination. In 1941 
it had a student enrolment of 15.400 with 9O2 instructors. Roman 
Catholic institutions of importance in Chicago include Loyola 
university, chartered in 1870, with a department of law called 
Lincoln college and a medical department; and De Paul univer¬ 
sity. The College of Physicians and Surgeons is the medical depart¬ 
ment of the University of Illinois, at Champaign-Urbana. Theo¬ 
logical schools independent of the universities include the Presby¬ 
terian Theological seminary, the Chicago Theological seminary 
fCongregational, opened 1858, and including German, Danish- 
Norwegian and Swedish institutes), the Seabury-Western Theo- 
lo ^^cal seminary at Evanston, a German Lutheran Theological 
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seminary and an Evangelical Lutheran Theological seminary. 
There are a number of independent medical schools and schools 
of dentistry and veterinary surgery. The Linvis institute (be¬ 
quest 1877, opened 1896), designed to give a practical education 
to boys and girls at a nominal cost, and the Armour Institute of 
Technology, one of the best technical schools of the country, 
were consolidated into the Illinois Institute of Technology in 
1940. The Armour institute was founded in 1893 by Philip 1 ). 
Armour, and was opened in 1893. 

Newspapers —The morning newspapers published in English 
are the Tribune and the Sun, established in 1941. 

The afternoon papers are the Daily News, the Herald-Ameri¬ 
can and the Daily Times, an illustrated tabloid. The last two 
publish an edition Sunday mornings. Formerly supporting up¬ 
ward of a dozen dailies, many of pronounced partisan affilia¬ 
tions, the city of Chicago has no daily newsiiapcrs that have 
other than nominal political party connections. In the number of 
publications, though not in circulation, the foreign language press 
outstrips the English publications—foreign language dailies includ¬ 
ing publications in Polish, Yiddish, German, Swedish, Czech, Greek 
and Italian. The city is the largest American printing centre 
in point of volume of output, and many trade, labour, scientific 
and religious publications are included in its total of approximately 
800 periodicals. In 1920 the city’s first financial daily, the Chicago 
Journal of Commerce, was established. The Joseiih S. Medill 
School of Journalism named after the founder of the Chicago Trib¬ 
une was opened as a part of Northwestern university in 1921, the 
Tribune underwriting any deficits for a period of years. 

Industry and Commerce.—Chicago’s situation at the head of 
the most .southwc.stern of the Great Lake.s has giv'en it great 
importance in trade and industry. The growth of its trade has 
been marvellous. After (he beginning of the 20th century, how¬ 
ever, Chicago underwent an industrial and commercial trans¬ 
formation roughly parallel to that of the U.S. as a whole. The 
city’s paramount position as a great market in the 19th century 
was a.ssociated with the extractive industry of the U.S. economy 
of that day, and Chicago’s trade consisted principally in the as¬ 
sembly and distribution of the raw crops and re.sourccs of fields 
and fores(.s—her industries were mainly proces.sing raw products, 
such as meat packing, woodworking, flour milling, tanning, etc. 
While thc.se great industries remain important, Chicago’s leading 
position in regard to them, except in meat packing, has disap¬ 
peared, but this has been made up many times by the growth of 
an intensive industrialism. The city has made great strides as a 
centre of the iron and steel industry, including many other prod¬ 
ucts such as cement. The Calumet steel and iron region south of 
the city made tremendous progress after the founding of the steel 
city of Gary in 1906 just across the Indiana state boundary, and 
in manufacturing plants for heavy iron and steel products the 
Chicago region now stands to the Pittsburgh di.strict—U.S. leading 
steel region—in the ratio of 10 to 13, while the operations are 
more continuous in the Chicago district. 

The last years of the 19th century showed, however, an in¬ 
evitable loss to Chicago in the growth of Dulyth, Kansas city and 
other rivals in strategic situations. In particular the struggle of 
the north and south railway lines in the Mississippi valley to 
divert grain and other freight to ports on the Gulf of Mexico 
caused great losses to Chicago, An enormous increase in the cereal 
trade of Philadelphia, Baltimore, Newport News and Norfolk was 
partly due to the traffic eastward over lines south of Chicago. The 
traflfic of the routes through Duluth and Canada does not, indeed, 
represent actual losses, for the traffic is largely a new growth; 
but there has been nevertheless a considerable drain to these 
routes from U.S. territory which was once tributary to Chi¬ 
cago. Altogether the competition of the gulf roads and the 
lines running southwest from Duluth had largely excluded Chi¬ 
cago by 1899 (according to it.s Board of Trade) from the grain 
trade west of the Missouri river, its facilities for receiving and 
distributing remained nevertheless unequalled, and it still practically 
monopolizes the traffic between the northern Atlantic seaboard and 
the central west. The city’s po.sition as a gateway for passing 
trade is indicated by the fact that one-eighth of the traffic of its 
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ruiJway terminals is through trafhc. 

With the completion of the Lakes to the Gulf waterway, and the 
conversion of Chicago into a virtual seaport by the construction 
of a shipway through the lakes and the St. Lawrence river to the 
Atlantic, Chicago may again become relatively as important as 
it was in the 19th century, a.s an outlet for (he midwest and the 
mountain states. New York alone among American cities has a 
greater trade. Chicago is the greatest railway centre, the greatest 
grain market, the greatest livestock market and meat-packing 
centre in the world and holds world primacy in a large number of 
smaller manufacturing industries. 

Chicago has never participated to a great extent in interna¬ 
tional finance. The coljapse of (he .speculative boom of 1929 
and the bankrufitcy of the Insull utility investment corporations 
checked a promising growth of dome.stic finance and investment 
banking. 

Annual bank clearings for 1940 totalled $16,684,672,188, or 
about a half of the clearings of 1928. In April 194X Chicago 
banks had loans and discounts of $905,546,000, deposits of $4,- 
107,986,000, cash resources of $1,438,296,000 and savings de¬ 
posits of $635,153,000. 

The city’s wholesale trade wa.s e.slimated in 1875 at $293,900,- 
000. In dollar value it reached a i)eak of $5,870,166,410 net 
.sales disclosed by the census of distribution for 1929. In the 
ensuing depression money value declined greatly, physical volume 
to a lesser extent. The retail trade of the city reported by the 
census of 1939 amounted to $1,514,829,000 in net sales, the 
wholesale trade (0 $4,080,415,000 in 1939. 

Although the Chicago hoard of trade remains the greatest spec¬ 
ulative grain market in the world, governmental regulations of 
increasing stringency have restricted trading upon the board. 

The grain elevators are yet among the sights of Chicago. They 
arc enormous storehouses into which the grain is elevated from 
ships and cars, .sorted into grades and reloaded for shipment, all 
the work being done by machinery. America has almost ceu.sed to 
lie an exporter of beef, but .shi|)mcnt of pork product.s—mostly 
hams, shoulders, bacon and lard—is yet an important item in 
Chicago’s foreign trade. Chicago’s direct foreign trade is mostly 
by rail through other ports, although vessels of less than 14 ft. 
draught come in from the Atlantic on special trade voyages. Im¬ 
ports for the fiscal year 1940 (mostly in bond by rail) amounted 
to $30,980,317. Direct exports for the fiscal year 1940 were 
valued at $19,867,524. 

The Chicago industrial district comprising the counties of 
Cook. Du Page, Kane, Will and Lake in Illinois and Lake in 
Indiana i.« the .second largest in the United States. In 1929 the 
di.stricf had 11,774 manufacturing e.slablishmenls, 550,903 factory 
wage earners and produced goods valued at $5,558,331,242. In 
1937 economic depression had reduced (he number of establish¬ 
ments to 9.019. The number of wage earners was 538,775 and 
the value of goods produced was $4,711,428,323. Substantial 
recovery Iwgan in i()33 but in both manufacturing and trade the 
depressed condition persi.sted through 1935. As high as 192,000 
families were on public relief rolls in Cook county at one time at 
a rrionthly expense of $6,063,207. 

Products of manufacturing establishments of the city of Chi¬ 
cago proper in 1937 included meat packing $406,899,668, railway 
cars $48,656,645, men’s clothing $48,725,401, bread and bakery 
products $94,770,376, foundry products $15,994,832. iron and 
steel w’orks products $163,961,730. motor vehicles, bodies and 
parts $14,706,701, paints and varni.shes $67,509,197, printing and 
publi.shing $230,459,614, furniture $40,756,185, confectionery 
$80,749,971, radio and phonographs $69,490,588, machine shop 
products $87,419,280. soap $24,880,925, malt liquors $18,600,- 
014, refrigerators $13,771,039. The International Harvester 
company, successor to the McCormick Harvester company, is the 
largest manufacturer of agricultural machinery' in the world and 
the Western Electric company holds the same position in the 
manufacture of telephone equipment. The Pullman company not 
only manufactures railway freight and passenger cars but ojjerates 
sleeping and drawing-room cars on practically all the railways of 
the country. Meat-paclxing, for which Chicago is best known, is 


the greatest local industry. In the enormous stockyards (about 
500 ac. in area) from two-thirds to four-fifths of the cattle and 
hogs received are killed, and sent out in various forms of pre¬ 
pared meats and by-products (lard, fertilizers, glue, butterine, 
soap, candles, etc.). 

Public Utilities.—The development of manufacturing in Chi¬ 
cago has gone hand in hand with an equally remarkable develop¬ 
ment of public utility services, without which Chicago’s industrial¬ 
ism would be impossible, for much of its factory industry is due to 
an abundance of cheap electric power, supplied by a highly effi¬ 
cient .system of interconnected generating stations. The electrical 
output was 5,574,961,000 kw.hrs. in 1929; in 1939 7'S50>378,224 
kw.hrs. There are 1,368,163 consumers of electric light and power 
in Chicago. 

The company serving the incorporated city consumes about 
3,500,000 tons of coal annually and for condensing purpo.ses alone 
pumps an average of 1,220,000,000 gallons of w'ater per day; 
more than the daily pumpage of the city water work.s. The local 
gas industry serves 862,930 consumers within the incorporated 
city and is interconnected by pipe lines with the natural gas fields 
of Texas and with producing plants and consumers within a wide 
radius of the city. 

It makes u.se of surplus by-product ga.ses generated in the steel 
and iron industry. Telephonic communication is in almost uni¬ 
versal use by householders and in 1940 the work of converting 
the telephone system to the automatic switching type was almost 
completed. 

Administration.—Chicago is governed under a general city 
charter law of Illinois of 1872, accepted by the city in 1S76, but 
the charter has been amended in some minor particular at every 
biennial session of the Illinois state legislature since (hat date. 
The e.s.senlial framework of government, however, remains as it 
was originally adopted, and the efforts of municipal reformers to 
institute a complete new .system of local government have been 
defeated, even when submitted to a referendum of the voters. 
Although the government remains apparently archaic and highly 
complicated, it really works about as well as that of the average 
American municipality, and the faults of municipal government 
and politics in Chicago relate rather to the polyglot character of 
the population, than to the forms of government. Chicago re¬ 
mains a good example of the “councilmanic” form of municipal 
government, once almost universal in the U.S., but the legal and 
f/e jacto powers and influence of the mayor have grown, even as 
the power of the pre.sidential office has grown at the expense of 
congressional prestige and effectiveness in the federal govern¬ 
ment. A common council con.sisting of one alderman from each 
of the 50 wards is elected quadrennially. It controls the budget, 
police, cxci.se (which is of renewed importance since repeal 
of national prohibition), city contracts and franchises. The 
latter are subject to popular referendum however. The council 
confirms appointments by the mayor and may pass legislation in 
spite of his veto, by a two-thirds vote. The mayor, selected every 
four years, is the executive head of the city. He appoints a cab¬ 
inet, con.sisting of the heads of city departments, but most city 
employees are under a civil service law and are removable only 
under processes and tribunals provided by that law. There are 
several commissions in charge of city functions—such as the 
school board, the public library commission, the commission in 
chaise of elections, and that in charge of the municipal tubercu¬ 
losis sanatorium. Administration of several pension funds for 
city employees is also committed to a number of commissions. 

Like most U.S. cities Chicago has a dual city and county 
government. Cook county, which contains Chicago, retains prac¬ 
tically all of the extensive government functions of rural counties 
of the type which arose in Virginia and the southern colonies, and 
in which the county was the real unit of local government. This 
complication of dual government in Cook county extends to the 
suburbs of Chicago, which have separate municipal organizations, 
while the county itself w'as laid out after 1848 in townships, some¬ 
what on the New England town model. It was not until 1900 
that the town organizations w'ithin the territory gradually annexed 
to the original village of Chicago were deprived of their politi- 
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Plate I 



CHICAGO FROM THE LAKE 

Showing Ihe waler fronl view of buildings along Michigan Avenue and the mouth of the Chicago river spanned by the Outer Drive bridge 






CHICAGO FROM THE AIR 

of the great water front city, looking northward from a point over the Rosenwatd Museum in Jackson Park 








1. Michigan avenue, looking north toward the clock tower of the Wrigley 

building (in the middle distance, left), across the avenue from the 
Tribune tower 

2. La Salle street, in the financial district. In the background Is the Board 

of Trade building 

3. A view along Michigan avenue. The low building at the right it the Art 

institute 


4. The lake front, looking toward the south. At the left are Adler plane¬ 

tarium and Shedd aquarium. At right centre is the Chicago Natural 
History museum behind which is Soldier field 

5. The "gold coast" residential section of downtown Chicago, and Oak 

street beach 

6. View to the north along the lake front, with Navy pier in the distance, 

and Buckingham fountain at right centre 
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cal structure and divested of governmental functions within the 
city, and as late as 1903 ten townships exercised taxing power 
within the municipal area. A plan for the consolidation of local 
government was rejected by the people in 1920. In addition to 
the original duplications of government, new quasi-governmental 
bodies have been set up for special purposes and in some cases 
granted police and tax powers. 

There are 410 distinct political units in Cook county, empow¬ 
ered to levy 600 different sorts of taxes. The average citizen of 
Chicago is under the jurisdiction of or in contact with 25 different 
kinds of governments. But in 1934 the voters approved the con¬ 
solidation of 22 formerly independent park districts, and these 
great properties with annual budgets of many millions are now 
under a board of five appointed by the mayor. Formerly they 
were a species of independent principalities within the city. 
Officials of some were appointed by the governor of Illinois, some 
were elected by the judges of the courts, some by the voters of the 
districts. They had powers of police, taxation and debt incurment. 

In 1906 the archaic system of administering petty justice 
through the justices of the peace was abolished and a co-ordinated 
municipal court with numerous judges and a chief justice was 
established. The juridical system is complicated by the fact that 
the circuit court is a constitutionally established court of the 
state of Illinois. The superior, municipal and other .special courts 
are created by statute. The sanitary district, practically an inde¬ 
pendent government in itself, with powers of tax levy and debt 
making, is superimposed over the territory of Chicago and Cook 
county. Both the state of Illinois and the federal government 
have also extended the legislative and administrative regulation 
of industry and commerce, and maintain large staffs of officials 
and inquisitors in Chicago. The school board has been nominally 
separate from and almost independent of the city government in 
its powers since 1857. The forest preserves adjacent to the city’s 
boundaries are also quasi-governmental bodies exercising .some 
sovereign powers. 

The initiative and referendum in local matters have b<‘.en made 
possible by the state, and this power has been frequently exer¬ 
cised. Increases of the public debt are subject to popular vote, 
but financial arrangements under such a complex system of gov¬ 
ernment are naturally loose and inefficient—co-ordinated budget¬ 
ing being virtually impossible. The grant of independent taxing 
power to so many governmental bodies, in the Chicago area, as 
elsewhere in the U.S., is one result of state constitutional limita¬ 
tions upon the public debt. Chicago, as a municipal corporation, is 
prohibited from incurring debt in excess of 5% of the value of the 
property within the city. The inevitable result of such a restric¬ 
tion, when a great public necessity has arisen, is the creation of 
another taxing body not limited by pre-existing debt limits cover¬ 
ing a given territory, within the jurisdiction of an existing govern¬ 
mental body. 

Finances. —The budget for the city of Chicago proper for 
1941 called for the expenditure of $163,534,844: $15,040,789 by 
the water department, $2,940,320 by the municipal tuberculosis 
sanatorium, $2,300,000 by the public library board, $2,750,000 
by the board in charge of firemen’s pensions, $2,950,000 by the 
board administering police pensions, and $2,126,711 by the board 
in charge of pensions for other municipal employees. Other funds 
in the budget out of which a variety of expenses are met, .such as 
police, fire department and street and bridge maintenance, are the 
corporation fund of $54,576,941 and the debt service funds, 
amounting to $13,155,435- The .separate school board budget 
totalled $71,423,286; the park budget, $11,514,136; county 
budget, $2(^,828,282. In 1935 Chicago’s revenues were disorgan¬ 
ized and sadly deficient as the result of the worst financial crisis in 
the city’s history. The full effect of the economic depression of 
1929 struck the city in the midst of a general reassessment of real 
property to adjust gross inequalities of tax burdens. Taxpayers re¬ 
fused or were unable to pay their taxes. Forty-one per cent of 
taxes due were delinquent in 1933. Teachers and other public em¬ 
ployees went for months without pay. Subventions from the fed¬ 
eral government in the form of relief allotments and make work 
grants helped the city tide over its crisis while rigid retrenchments 
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were instituted. On January 1, 1940 the gros.*^ city debt was reck¬ 
oned at $385,264,000 or $113 per capita, not a heavy burden as 
compared with New York or Philadelphia, hut grievous because 
of demoralized revenues. During the crisis the city sold tax antici¬ 
pation warrants and practically lived on fulure revenues, the 
collection of much of which was dubiou,s. 

Transit Problems.—Chicago's con.sjiicuons failure as a city 
has been in the lack of providing adequate rapid transit facili¬ 
ties. 

In 1941 the traction question remained unsettled and was 
still a “football of politics,’’ although the more recent popular 
temper was manifested at the referendum election of 1925, when 
a compromise plan for instituting municii)al ownership was de¬ 
feated by a large majority. 

At the mayor’s election in 1905 the successful iiolitical party 
stood for municipal acquisition of all roads. Meanwhile, under 
the State Referendum act, the city in 1902 voted overwhelm¬ 
ingly for municipal ownership and operation (142,826 to 27,9()0): 
the legislature in 1903 by the Meuller law gave the city the 
requisite powers; the people accepted the law-, again declared 
for municipal ownershij). and for temporary comjiulsion of ade¬ 
quate service, and against granting any franchise to an>' com¬ 
pany, by four additional votes .similarly conclusive. At last, after 
tedious negotiations, a definite agreement was reached in 1906 
as.suring an early acquisition of all roads by the city. Tlie issue 
of bonds for municipal railways was, however, declared uncon¬ 
stitutional that y(!ar. At the municipal elections of i(;07 there was 
a complete reversal of i)olicy; a large majority voted this lime 
against municipal ownership in favour of leaving the working of 
the street railways in private hands and strengthening the powers 
of municipal control. For 20 years after 1907 (he surface car 
lines of Chicago were operatecl under unified management and 
rendered excellent service. The .system wa.s completely rebuilt, 
and that work led to the repaving of the city, .so that the coming 
of the automobile age found Chicago comparalivc^ly well ecjuipped 
lor motor transport. But with the growth of the city and the 
congestion of the .streets by motor traffic, transportation by sur¬ 
face electric railways became too slow to meet (he demands of 
the population. In the meantime the constructiun of elevated 
railway lines practically ceased, except for extensions outside the 
incorporated city limits where (he political factor did not c‘nter 
into calculations. But construction of a subway did not begin 
until Dec. 17, 1938 when boring of 8-75 rni. c^f tube 40 to 50 ft, 
under State, Dearborn, Lake and other .streets was begun. In two 
yeai's the tubes were virtually completed to their connections 
with the elevated system outside the congested districts, but 
construction of stations and equipment remained to be done. 
Money from the city’s accumulated traction fund was supple¬ 
mented by a grant from the Federal Public Works administration 
to defray the cost of the project. It is |)lannecJ to make the sub¬ 
way the physical ba.sis for u reorganization of the whole transit 
.system. 

Under the franchise arrangement of 1907 the city received 55% 
of the divisible net receipts of the surface line.s—after payment 
of 5% on agreed capital which with interest earned on the fund 
amounted to $68,730,228 January i, 1933. The city also has power 
to .subject adjacent property to special a.sscssmen(.s in aid of sub¬ 
way construction. When the 1907 franchise expired in 1927 no 
agreement was reached. 

The lines are operated under temporary agreements pending 
an adjustment of the conflicting claims and proposals. The state 
of Illinois has enacted legislation to empower the city of Chi¬ 
cago to take the neces.sary steps toward a re-organization of the 
entire transit .system. The surface lines, con.sisting of 1,360 mi. 
carried 676,335,000 revenue passengers in 1940. 

The elevated system operates 231 mi. of track, in double, 
triple and four track sections, and carried 145,394,000 passengers 
in 1940. Motorbu.ses carried 57,893,000. 

Education and Charity. —The school board is appointed by 
the mayor. Since 1904 a merit system has been applied in the 
advancement of teachers; civil service rules cover the rest of the 
employees. Free evening schools, very practical in their courses, 
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arc utilized mainly by foreifiners. V’acation schools were bcKun 
in iSf/j. As far as possible the school buildings are kept open for 
school lectures and entertainments, serving as social centres; 
thus a more adequate use is made of the large Investment which 
they represent. In all the public scIkjoIs manual training, house* 
hold arts and economy, and (ornrnercial studies are a regular part 
of the curriculum. 

A department of .st ientific pedagogy and child study (1900) 
seeks to secure a deV(do[jment of the school system in harmony 
with the results of scientihe study of children (the combination 
of hand and brain training, the use of audito-visual methods, an 
(lasti( curriculum during the adolescent period, etc.). Enrolment 
in the schools in i()40 totalled 4^7,4^^ 

The teaching staff numbered 14,500. In 1940 the .sum of 
S 9 ,o.m),ooo was devoted to new school buildings. There were 42 
high schools, and grade schools in ic}40. 

Ilos|)itals, infirmaries, disix-nsaries. a.sylums, shelters and homes 
for the defective, dc-stilute, orphaned, aged, erring, friendless and 
iih urably disetised; vtirious relief societies, and assoc iations that 
si!I the good from the- baci among the mendicant, the c'conomically 
ineflicient and the viciously pau[)er, rc'present the charity work 
of the' city. The most import;mt charit.able socicuic's of the city 
are llie I’niteci Charities of ('hicago (i()09», the United Hebrew 
C'htirities ( 1.H57), ibe* Associatecl Jc>wish (.liarities (upo). A 
famoii.s institution is Hull Hou.sc-, a social .seftlemtuil of women, 
which aims at bc-ing a socitil, charittdile :ind educational district 
c ('litre'. It w.is e.slablished in iHH() by the late Jane Addams, who 
became the hc'ad-worker, and Miss Ellen dales Starr. It include s 
an art building, a frc'c* kindergartc'ii, a fine.* gymnasium, a crtVhe 
and a die*t kitchen; and supports classes, lectures and concc'rts. 
It has had a vc'ry great jnllciefice througlioul the United Stale.s. 
riie major portion of social work in (.'liicago is performed by .^S 
gt'tieral W'C'lfare agenc ies, general health agencies, 110 hospitals 
and 7.i dispc'nsaries, 55 infant welfare ca'iitres, 34 agc'iuies for 
family rc'lit'f and rehabilitation, 14S child-caring institutions, 70 
boarding clubs and hotc'ls for mc'ti and women, *’9 emjiloymc'nt and 
vocaliojKil guidance organizations, (>0 homes and emergency shel¬ 
ters tor adults, 49 surnmc'r camps, fio institutions for civic, legal 
and protecti\'e work. 'I’luTe arc' also institutions for (he shelter 
of ahandoiK'd and .stray dogs, cals and other animals. The total 
Imancial outlay, public and private for such work has bc'cn esti¬ 
mated by the Chicago Council of Social Agencies at $50,000,000 
per year, and it is increasing much faster than (he rate of i>opula- 
tion growth. One of the most important municipal undertakings 
is the munic ipal tuberculosis .sanatorium, erectc'd after njoc;. in 
vvhiOi year a site of ifi.jac. was acciuired in the north-we.steru part 
of thc' cil y 

Population.—Of (he total population of Chicago as counted 
in the' cc'nsus of icj^o, iS4:.o5 7 out of a total of .^37(>.43H were 
foreign-born immigrants, i,oof),()_’o were children of immigrants, 
and ’^.’5.45.5 wc'rc' of mixed parc'utage, c).43,3oi native white of 
native' parc-iilage, .’3:.905 nc'gro, and were of other races 

including Chiiu'se. J.ipanesc' and American Indian. The' effect of 
llu' restrictive immigration laws euaclc'd .il'ter the* war of ic)i4-i,'< 
is notable in the population of Chicago. A heavy influx of 
nativc'-born while' population from the farms and .smaller cities, 
the growth of the negro population and an increased inllux of 
Mc'xicans. not subject to the' quota restriction.s imposed upon 
I'airope and the Eastern hemisplu'rc', have already had discerni¬ 
ble effc'c'ts, liut (he busiiu'ss and political life of the city is still 
l.irgc'ly coloured by the influence of national and racial bloc.s. 
There are over 4*’ nationali.stic and racial organizations of one 
kind or another, which maintain secretariats in the business dis¬ 
trict, and many others with headciuarters in outlying parts of the 
city. 'The largest, most compliMcly organized and politically in- 
fluc'ntial nationalistic groujis are thc Germans and Irish—very 
much ‘‘Americanized" and losing cohesion—Poles, Swedes, 
Czechs. Italians. Yiddish sjX’aking Jews. There are still some 40 
or more languages spoken in Chicago, and many sections of the 
city are to all intents and purposes foreign quarters, but the 
process of assimilation has made the city much more homogeneous 
than it was at thc beginning of the :oth century. In 1920 thc 


negro population w'as 109,5(94, an increase of 148 5% over the 
preceding census. The influx of negroes was due to the demand 
for unskilled labour, especially in thc packing indu.stry, during 
the period of thc World War, w'hen h>uropcan immigration w’as 
slight. A shortage of hou.sing facilities for these negro labourers 
W’as cjne of (he underlying cau.ses of thc race riots of 1919. The 
nc'gro influx slackened during thc industrial depression of 1920-21, 
to be resumed in 1923. In the dc'pression years it again declined, 
and with the rapid development of conveyor and construction 
machinery to displace manual labour thc movement has probably 
passed its crest. 

Partly because of thc high percentage of youthful adults in 
the population of Chicago, draw’n to the city from other lands 
and from the rural districts and sinallc'r cities of thc United States, 
the death rate of the city is among thc lowest urljan rates in 
the U.S In i93() thc death rate was io per i.ooo of popula¬ 
tion. liirths maintain a lead over deaths, so that the city has a 
sub.stantial, natural rate of incrc'a.se of population, irrespective 
of immigration. The growth of Chicago has been remarkable even 
for American cities. Any resident of four-seore years living in 
1900 had seen it grow from a frontier military iiosl among tlie 
Indians, to a great metropolis, fifth in size among the cities of 
the world. In i8j8 what is now the business centre was fenced in 
as a pasture; in 1831 the Chicago mail was deposited in a dry- 
goods box; the tax levy of (834 was .$48,90, and a well which 
constituted the city water-works was sunk at a cost of $95.50; 
in 1843 pigs W(‘re barred from the town .sfrec'ts. Such facts 
imprc'ss upon one, as nothing else can, (he marvellously rapid 
growth of the city. 

History. —The? river Chicago (an Indian name of uncertain 
meaning, but po.ssibly from Ojibwa she-kag ong, "wild onion 
place”) was vi.sited by Joliet, and Mar(|uelte in 1(173, and latc'r 
by La Salle and others. It became a jmrtage route' of some impor¬ 
tance, u.sed by the Trench in their passage to (he lower Illinois 
country, lii 1804 (he United Stall's e.stabli.slie(i here TT Dearborn. 
In 1812, during the Indian War of 'Tccum.seh. the garrison and 
settlers, who had abandoned thc fort and were retreating toward 
.safety, w'crc attacked and overpowered by the savages at a point 
now' well within (he city. Thc fort was rc-estahlishod and fit¬ 
fully occupied until its final aliandonmcnt in 1837. 

When Cook county was organized in 1831, Chicago, then a tiny 
village, liecame the scat of jii.sliie. It became a town in 1833 and 
a city in 1837. Hy that time Cliicago was confident of its future. 
The Federal Government had begun the improvement of the har¬ 
bour, and the Slate had started the Illinois and Michigan canal. 
There was a Federal land-office also, and ihi' land .speculator and 
town promoter had opened a chapter of history more picturesijue, 
albeit .sordid, than in any of the old French days. The giant 
growth of the lake trade had drawn attention before railway 
(onnection was secured with the east in 1S5.7, making progress 
even more rajiid thereafter. During the Civil War a large jirison- 
camp for Confederate prisoners. Camp Douglas, w'as maintained 
at Cliieago. In 1870 the city had 306,605 inhabitants and was 
already a commercial centre of immcn.se importance. In 1871 
it .sulfered a terrible calamity. On Oct. 8. a lire broke out near 
the lumber district on thc west side. Two-thirds of the city's 
buildings were wood, and the summer had liecn excessively dry. 
while to make conditions wor.se a high and veering wind fanned 
the flames. The conflagration leaped the river to the south and 
finally to the north side, burned over an area of 3\m.. destroyed 
17,450 buildings and property valued at $190,000,000 and ren¬ 
dered almost 100.000 people homeles.s; 250 lost their lives. Thc 
flames actually travelled 2’,m. in an air-line w'ithin 61 hours. 
Thousands of persons, fleeing before thc flames and fire-brands, 
sought refuge on the shore and even in the waters of thc lake. 
Robbery, pillage, extortion, orgies ancT crime added to the general 
horror. In the south side the fire was checked on thc gth by the 
use of gunpowder- in the north (where the water-w’orks were 
early destroyed) it had extended almost to thc prairie when rain¬ 
fall finally ended its ravages, after about 27 hours of destruction. 
A vast system of relief was organized and receiv^ed generous aid 
from all parts of the world. 



CHICAGO 


The money contributions from the United States and abroad 
were $4,996,782; of this foreign countries contributed nearly 
$1,000,000 (England half of this). These funds, which were over 
and above gifts of food, clothing and supplies, were made to last 
till the close of 1876. Out of them temporary homes were pro¬ 
vided for nearly 40,000 people; barracks and better houses were 
erected, workmen were supplied with tools, and women with 
sewing-machines; the sick were cared for and the dead buried; 
and the poorer classes of Chicago were probably never so com¬ 
fortable as during the first two or three years after the fire. The 
rebuilding of the city was accomplished with wonderful rapidity. 
The business district was largely rebuilt within a year, and within 
three there were few scars of the calamity. Wood was barred 
from a large area (and subsequently from the entire city), and a 
new Chicago of brick and stone, larger, finer and wealthier, had 
taken the place of the old. Business and population showed no 
set-back in their progress. The solidity and permanence of this 
pro.sperity were confirmed during the financial panic of 1873, 
when Chicago banks alone, among those of the large cities of the 
country, continued steadily to pay out current funds. 

In its later history Chicago has been a storm centre of labour 
troubles, some of (hem of six'dally spectacular character. Thine 
were great strikes in the packing industry in 1886, 1S94 and 1904. 
But more noteworthy are the railway strike of 1894 and the unsuc¬ 
cessful teamsters' strike of 1905. The former l)egan in the works 
of the Pullman Car Com{)any, and its leader was Eugene Victor 
Debs. When the contentions of the Pullman employees were 
taken up by the .American Railway union the strike immediately 
e.xfended to tremendous proportion.s, Chicago, ns the greatc.st 
railway centre of the country and the home of the strike, was 
naturally the seal of the most serious complications. There was 
much rioting and destruction of property, and the railway service 
was completely disorganized. President Cleveland, on the ground 
of preventing obstruction of the mail service, and of protecting 
other Peclcral intcre.sts, ordered a small number of Federal troops 
to Chicago. Governor Altgeld denied the inability of the State 
to deal with the difficulty, and entered a strong protest against 
Federal interference; but he did nothing to put down the disorder, 
federal troops entered the State, and almost immediately the 
strike collapsed. The high officials of the Railway union, for 
ignoring a court injunction restraining them from interfering with 
the movement of the mails, were imprisoned for long terms for 
contemi)t of court. 

Out of the strike in the McCormick works in 1886 there sprang 
another famous incident in Chicago’s history. The international 
anarchists of Chicago had been organized in groups about two 
years earlier, and were very active. They were advocating a “gen¬ 
eral strike” for an eight hour day, and the tense excitement among 
the labourers of the city, owing to the McCormick strike, induced 
unusually extreme utterances. There was a riot at the McCormick 
work.s on May 3, in which several men were killed by the police. 
An anarchist meeting was called for the next day at the Hay- 
rnarket, a square in Randolph street, and when the authorities 
judged that the speeches were too revolutionary to be allowed to 
continue, the police undertook to disperse the meeting. A bomb 
was thrown, and many policemen were injured, seven fatally. 
No person could be proved to have thrown the bomb, or to have 
been directly implicated in its throwing; but on the ground that 
they were morally conspirators and accomplices in the killing, 
because they had repeatedly and publicly advocated such acts 
against the serv^ants of government, seven anarchists were con¬ 
demned to death. An application to the United States Supreme 
Court for a writ of error was unanimously refused. 

Four were hanged, one committed suicide, two had their death 
sentence commuted to life imprisonment, the eighth was sen¬ 
tenced to imprisonment for 15 years. Governor J. P. Altgeld 
in 1893 pardoned the three in prison on the ground that the 
jury was “packed” and consequently incompetent, that no 
evidence connected the prisoners with the crime, and that the 
presiding judge was prejudiced (see an article by Judge J. E. 
Gary, who presided at the trial, in the Century Magazine, April, 

1893). 
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Cliicago is still what is known as a union town. Organization of 
unskilled workers gained after 1936 causing one hitter riot with 
10 deaths in 1937. After the war of 1914-18 the effect of the 
greater mechanization of industry, the increased productivity of 
labour, the immigration restrictions and the maintenance of high 
wage rales without strikes, was evidenced in greater industrial 
tranquillity. In the building trades, however, labour unionism 
remained a powerful factor, de.spitc a great deal of faction and 
many charge.s of corruption and of collusion between labour 
leaders and gangsters pursuing unlawful avocations. .\ later phase 
of trade-union organization has been the extension of unionism 
among small merchants and shop-owners, for purposes of price 
maintenance and limitation of competition. The extension of this 
form of organization has been linked with bombing, terrorism and 
extortion, but the greater part of the trade-union movement in 
Chicago has not been affected by such methods. 

The 400th anniversary of the discovery of America was com¬ 
memorated by a World’s Columbian Exposition held at Chicago. 
The site was in Jackson park and the acljoining Miilway, and in- 
•cluded 68Cac., of which 188 were covered by buildings. t)n Oct, 
21, 1892—corresponding to Oct. 12. 1.^92, ()..S.—the grounds 
were formally dedicated, and on the following May 1. opened to 
the public, continuing open for six months. The number of paid 
admissions was 21,500,000; of total admi.s.sions 27,539,521. The 
l)uildings, planned by a commission of architects—of whom John 
W. Root and Daniel H. Burnham of Chicago w'cre responsible for 
the general scheme—formed a collection of remarkable beauty. 

Forty years later Chicago threw open the gates of her .second 
international expo.sition—A Century of lTogre.s.s. celebrating thi‘ 
centennial of the incorporation of the municipality. In the 1933 
period the paid attendance w'as 22.320.456 and in 1934, 16.314.480. 
Bold experimental architecture and startling effects in color and 
lighting were the dominant features of the exposition w’hich laid 
emphasis upon scientific and technological development. The 
success of the exposition in the midst of a world w'ide depression 
had a stimulating effect upon the city’s morale as w’ell as its 
business. 

In the late ’90s the city began a great civic awakening. A 
civil service .system was inaugurated in 1895. The salaries of the 
counriimen were rai.sed with good results. Numerous reform as.so- 
ciations were started to rouse public opinion, such as the Citizens’ 
A.s.sociation of Chicago, organized in 1874, the Civic Federation 
(1894), the Municipal Voters’ League (1896), the Legislative 
Vot(,Ts’ League (1901), the Municipal Lectures Association 
(1902), the Referendum League of Illinois (1901), the Civil Serv¬ 
ice Reform Association of Chicago, the Civil Service Reform 
A.ssociation of Illinois (ic)02), the Merchants’ Club, the City 
(dub (1903), and Law and Order League (i(;o4). Society of 
Social Hygiene (1906); and many of the women’s clubs look an 
active part. They stood for effective enforcement of the laws, 
.sanitation, pure food, public health, the improvement of the 
schools and the widening of their social intluence, and (here espe¬ 
cially the women’s clubs) aesthetic, social and moral progress. 
The Merchants’ Club reformed the city’s book-keeping, and se¬ 
cured the establishment (1S99) of the first State pawnbrokers’ 
society. The Civic Federation demonstrated (1896) that it could 
clean the central streets for .slightly over half what the city was 
paying (the city has since saved the difference); it originated the 
movement for vacation schools and other educational advances, 
and started the Committee of One Hundred (1897), from which 
sprang various other reform clubs. The Municipal Voters’ League 
investigated and published the record.s of candidates for the city 
council, and recommended their election or defeat. Moreover, a 
municipal museum was organized in 1905, mainly supported by 
private aid, but in part by the board of education, in order to 
collect and make educational use of materials illustrating munic¬ 
ipal administration and conditions, physical and social. 

The reform movement in its various phases came to its full 
tide under the administration of Carter H. Harrison, Jr., who was 
elected in his fifth term in 1911, thereby equalling his father’s 
record of elections to the highest office within the gift of the 
people of the city. In 1912 Di.strict Attorney Wayman closed the 
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city’s tolerated vice district, and it has never been allowed to 
oixTatc openly since. 

With the adoption of the prohibition amendment to the Federal 
Constitution in Jan. 1919, and the florkinff to the city of many 
adventurou.s characters attracted by the building boom and the 
])ro.sperity following the war. there was a growth of violent crime 
in Chicago. 'I’he huge prolit-s of the illicit liquor trade led to the 
organization of powerful criminal gangs to exploit the traffic, and 
coin{>etition between these organizations led to murder and ban- 
dilry, which attracted world-wide attention, 

Crowth of the gang systcun coincided with an era of spoils ]>oIi- 
tics under Mayor William Hale Thompson, Republican—1915- 
f9.’4 and 1927-19,5/. d'he reformist interlude of Mayor William E. 
Hever, Democrat, 192,5 -t() 27 did not abate growing disorders. In 
1951 Chicago returned to it.s normal Democratic moorings under 
Mayor Anton J. Cermak a machine politician hut a man of force¬ 
ful character who began a clean up of the city. He was shot by a 
criminal anarchist w-ho was attempting to kill Pre.sident-elect 
Franklin D. Roosevelt and hit Cermak by mistake at Miami, Fla. 

Cermak died March 6, 1955 but his organization remains firmly 
entrenched under Mayor Edward J. Kelly. Democrat. Rejieal of 
national prohibition in 19,53 follow-ed by vigorous police and court 
offensives have quelled the organized criminal elements. 

Crider the centralized regime introduced by Cermak, Chicago 
politics, long a (|uasi tribal and feudal sy.stcm under ward and dis- 
triit leaders, is developing along tlie line.s which Tammany long 
since laid down in New York—domination by a pov/erful organiza¬ 
tion which brooks no rebellion within it.s ranks. In this change 
('hicago witnesses the passing of the last of its frontier town 
characteristics, which iKTsisleii for ;i century. 

because of its central location. Chicago has been America’s 
nicKst famous convention city and the scene of much national 
political history. Liiuoln (i<H6o), Orant (1868.1, Carfield (i88o), 
Cleveland (1884 and 1892), Harrison (1888), Roosevelt (1904), 
Taft (luu.s), H.'irding (19:01 and F. 1 ) Roosevelt (1(1.52, 1940) 
w’cre all imminalcrl for presidi iu in Chicago in addition to a num¬ 
ber of un.stK ((‘s.sful candidates nominated in .stirring convention.s. 

biBi.iocRAPiiY.—Annual reports of city departmenl.s, school board, 
park commissioners, etc. Reports of the (mreiiu of the census. File's of 
the tdiuago press. Report ot the Committee on Co-ordination of Chi- 
i.i«o railway terminals, Fiigineers’ repc^rts on Chicago traction hitua- 
lion. Corporation sliitcmenfs of public, utility companit:s. Reports of 
the Chicago board of trade, Documt'iU.s in the Municiiial Refc'reme 
l ibrary of Chicago. A. T. Andreas, llisUtry of Chicaf^o (i88,j- 89 ) ; R. 

If lane hard, Discovery and Conquest of the North-icest with the His- ^ 
tory of Ckiiiiiio (i8(;8-iqo 3) ; J- Kirkland, Story of Chieano (1892) ; | 
i, .sues of the Ferf^us Historknl Serirs (1876, ff ) ; S. E. Sparling, 
Miinieipdl Ifistorv and Fresent (}r)'nnization of ihr City of Chicago 
tCniversitv ot Wii'Consin. doctoral dissc-rtation, Madison iScyS) ; T. /. 
Riley, ,1 Sluitv af the IHghtr Fife of Clticugo (Chicago univer.sity, doc¬ 
toral di' -ertation, n/ns). Periodical literature contains a vast amount 
of inlonnation on Chicago’s progress and conditions that is elsewhere 
unofctain.ible: evarl nderenc e^ m.ic- be obtained in Pooh-’s Index to 
Feriodiail Literature and Reader's Guide to Periodical Literature. 

(L. H. L.) 

CHICAGO, BURLINGTON AND QUINCY RAIL¬ 
ROAD COMPANY, popularly known as the “Burlington 
Rciutc, ' incorporated in Illinois I’cb. 12, 1849 a.s the Aurora 
Branch Railroad Company, and adopted its present name Feb. 
14, 1855. The railroad coniinenced operation in 1850 over izmi. 
of track between Aurora and West Chicago. Since then, by con¬ 
struction and by acquisition of other lines, it has grown to about 
ij.oooini., extending from Chicago and St. Louis to Minneapolis, 
Omaha, Kan.sas City. Denver and Billings, Mont. Over 97% of 
the capital slock of the Burlington is ow’tied in equal parts by the 
Northern Pac ific and Great Nortliern railways, with which it con¬ 
nects at St. Paul and Billings to form through routes to the Pa- 
cilic Northwest. The Burlington, in turn, controls the Colorado 
and Southern railway which provides a rail route from Wyoming 
to the Gulf of Mexico. The Burlington system, including the 
Colorado and Southern and subsidiaries, totals about ii.ooomi. in 
14 States. 

The present company, excluding its interest in subsidiary com¬ 
panies, has an investment in railway operating property of about 
$600,000,000 and has $231,000,000 of funded debt and $171,000,- 


000 par value capital stock outstanding. The railroad handles up¬ 
wards of 29,000,000 tons of commercial freight each year, of 
W'hich approximately 40% is mine products, 20% agricultural 
products, 5% livestock and animal products, 5% lumber and for¬ 
est products, and 30% manufactures and miscellaneous freight. 
It carried 3,215,113 passengers during 1939, besides a heavy com¬ 
mutation traffic in Chicago suburban territory. April g, 1934, the 
Burlington inaugurated America’s first diesel-powered streamline 
train, the "Zephyr,” and now operates a fleet of Zephyrs in high¬ 
speed passenger service. (R. Bu.) 

CHICAGO, MILWAUKEE, ST. PAUL AND PACIFIC 
RAILROAD COMPANY, successor (Jan. 14, 1928) through 
reorganization to Chicago, Milwaukee and St. Paul Railroad Com¬ 
pany (in receivership after March 18, 1925); owns one of the 
oldest and largest railroads north and west of Chicago, Illinois. 
I'he predecessor company was incorporated in 1863 as Milw'au- 
kee and St. Paul Railway Co.—"Chicago” being prefixed in 1874. 
'fhe oldest part of the present system is the first railroad built 
w'est from Milwaukee, Wis. (1851), then the Milwaukee and 
Mississippi railroad. The "Milwaukee” entered Chicago. Ill., over 
its own rails in 1873. It had reached, and was the first direcL 
railroad to, St. Paul and Minneapolis, Minn. (1867). Omaha, 
Neb., was reached in 1882 and Kansas City, Mo., in 1887 and by 
this latter date the north-we.st line had been extended to the Mi.s- 
souri river near Mobridge, South Dakota. Further extension 
westward was begun in 1906, and in 1909 the road w'as opened for 
operation to Seattle and Tacoma, Wash., on Puget Sound; bsGmi. 
of this extension across the mountains were sub.sequenlly electri¬ 
fied. In 1921 the Chicago, Terre Haute and Southeastern rail¬ 
way tapping the Southern Indiana coal fields was acquired under a 
999-year lease. In 1922 the stock of Chicago, Milwaukee and 
(jury railway was acquired and this road (82mi.) was separately 
o^)eraled until 1930, when its property was acquired by the 
"Milwaukee.” Gross revenue from all sources in 1939 was $106.- 
875,380. "Milwaukee” serves 12 States from Indiana to Wash¬ 
ington on the North Pacific coast with 10.890 roadway miles. In¬ 
vestment in railroad property and equipment as of Dec. 31, 1939, 
was $701,219,152. Its capital structure consists of $295,202,483 
of fixed interest bearing funded debt; $182,873,693 of contingent 
interest l.K‘aring debt (income bonds), $119,307,300 of preferred 
slock and 1,174,060 shares of no par common stock. On June 29, 
1935, (he company filed a petition in bankruptcy. Three trustees, 
appointed effective Jan. 1, 1936, were (1940) oiierating the prop¬ 
erty. Hearings were had before the Interstate Commerce Commis¬ 
sion in connection with these propo.sed plans and the Commission 
made an order dated Feb. 12, 1940, approving a plan of reorganiza¬ 
tion set forth in the order. (H. A. Sca.) 

CHICAGO, ROCK ISLAND AND PACIFIC RAIL¬ 
WAY, an American railroad extending from Chicago westward, 
north-westward and southward. It dales from a special Act of 
the Illinois State legislature, approved Feb. 27, 1847, and amend¬ 
ed Jan. 27, 1851. Construction began in Chicago ( 9 ct. i, 1851, 
and the first train ran from Chicago to Joliet, Ill., a distance of 
40ini., on Oct. 10, 1852. The road reached the Mississippi river 
on Feb. 22, 1854, and there was constructed the first bridge over 
(hat river between Rock Island, Ill. and Davenport, la., which 
was opened on Sept, i, 1854, Since that date the growth of the 
Rock Island has steadily progressed. At the close of 1938 it com¬ 
prised about S.ooomi. through 14 Middle W'estem States, travers¬ 
ing a greater number of commonwealths than any other railroad 
in the whole United States, and extending from (Chicago to Den¬ 
ver and Colorado Springs, Colorado, and Santa Rosa, New Mex¬ 
ico, and from St. Paul, Minnesota, to Fort Worth and Dallas, 
Texas, with lines into St. Louis, Memphis, Kansas City, Omaha. 
Des Moines. Oklahoma City, Topeka, Alexandria, Louisiana, and 
the principal Mississippi valley centres. The total capitalization 
of all the Rock Island lines as of Dec. 3;, 1939, was approxi¬ 
mately $517,257,494, including $129,426,689 of capital stock. The 
charter of the Rock Island and Pacific railway includes the Chi¬ 
cago Rock Island and Pacific and the Chicago Rock Island and 
Gulf railways. The railroad is noted for the large amount of agri- 
ultural and oil traffic it handles. (J. E. G.) 




CHICAGO, UNIVERSITY 

CHICAGO, UNIVERSITY OF, an American university, j 
m Chicago, opened in 1892, privately endowed, co-educational, 
non-sectarian, although about one-third of its jo trustees must be 
Baptists. Its presidents have been William Rainey Harper (Sept. 
16, 1890-Jan. 10, 1906), Harry Pratt Judson (Feb. 20, i907*Jan. 
9, 1923). Ernest DeWitt Burton (July 12, 1923-May 26, 1925'), 
Max Mason (Oct. i, 1925-resigned May 7, 1928), and Robert M. 
Hutchins (July i, 1929- ), 

The aims of the university have been research, advanced edu¬ 
cation and improvement of general education. These ideals were 
set up by its first president and expressed in its earliest organiza¬ 
tion. It has continuously had on its staff men eminent in American 
letters and science. On its first faculty were nine former presi¬ 
dents of other institutions of higher learning. About 10% of the 
degrees granted have been doctorates of philo-sophy. 

The university is composed of a College division, devoted to 
general education; four upper divisions in arts and sciences, 
namely the Physical Sciences, Biological Sciences, Social Sciences 
and Humanities; and a group of professional schools, including 
law, medicine, divinity, business, library science and social service 
administration. Nearly half of the members of the .student body 
hold the bachelor’s degree. The university maintains a branch in 
Chicago’s business district, and a home-study department, for the 
convenience of those who cannot enroll on the quadrangles. 

Guided in its early development by the genius of William 
Rainey Harper and supported by the generosity of John D 
Rockefeller, its founder, and the citizens of Chicago, the uni¬ 
versity has shown a remarkable growth and has continued through 
it.s history to expand and intensify its efforts. 

The list of donors of buildings and endowment includes a large 
group of the public-spirited citizens of Chicago. The grounds of 
the university include about i6oac., and the university holdings 
front on both sides of the Midway Plaisance (which joins Wash¬ 
ington and Jackson parks) for nearly three-quarters of a mile. 
(Jn these grounds stands the main part of the university, including 
some 80 structures. The buildings are of grey limestone, of Eng¬ 
lish Gothic style, and are grouped in quadrangles, Astronomical 
research is conducted at Yerkes Observatory, Williams Bay, 
Wis., and, with the University of Texas, at McDonald Observa¬ 
tory, Mt. Locke, Tex. Expedition headquarters for various of 
the Oriental Institute’s expeditions are maintained in the Near 
East. 

In the }’car ending in June 1939, the enrolment was above 
12,500. exclusive of home-study registration. This enrolment is 
distributed over the four quarters of the normal academic year, 
about 6,000 being in residence at the quadrangles at any one time 
and 2.000 at the downtown branch. The University of Chicago 
was the first American university to adopt the summer quarter as 
a regular part of the academic program, thu.s increasing opportuni¬ 
ties for teachers in other schools to do scholarly work in their 
summer vacations and increasing by onc-third the usefulness of 
the acailemic plant. 

The University of Chicago Press, the oldest university press in 
continuous publication in the United States, publishes the result.s 
of scholarly effort at this and other universitie.s. The press pub¬ 
lishes from 80 to 90 books annually, in addition to 16 journals, 
most of which arc edited at the university. These journals arc: 
Astrophysical Journal, Botanical Gazette, Journal of Buxiness, 
Classical Philology, Ethics, Journal of Geolof’y, University of Chi- 
cGfio Law Review, Library Quarterly, Jourttal of Modern History, 
Modem Philology, Physiological Zoology, Journal of Political 
Economy, Jourttal of Religion, American Journal of Semitic 
Languages and Literatures, Social Service Review, and American 
Journal of Sociology. 

A striking revision of the university’s organization, made in 
1931, has been one of the most significant developments of recent 
years. 

Supplanting the undergraduate college and the graduate schools, 
which had been organized chiefly according to some 40 depart¬ 
ments, there was established a College division, devoted to 
general education, and four upper divisions for advanced study 
and research in arts and sciences. Time and course-credit require* 
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ments, required class attendance and other forms of routine were 
largely abolished, and comprehensive examinations, which the stu¬ 
dent might take when he felt himself ready, were substituted for 
course-examinations. 

Completion of the College division examinations normally re¬ 
quires two years of preparation. The u\)\>er divisions, which grant 
all academic degrees, were organized partly for the purpose of 
fostering inter-departmental research. 

The period 1924-32 saw a remarkable exi)ansion of the physi¬ 
cal plant, which involved the expenditure of some $30,000,000 and 
trebled the available floor-space. 

Among new structures are those for physics ai\d mathematics, 
chemistry, botatiy. physiology, zoology. ]ihysiologic;il chemistry, 
modern languages, theology, oriental studies, educational research, 
and social science research; and the University Chaixd. student 
residence halls, gymnasia, service buildings and Ihe International 
House, a 500-room residiMice hall and clubhouse intended jiri- 
marily for use by foreign students of the Chicago region. 

Largest of the building projects has been the erection of the 
hospitals, clinics and laboratories of the South Side medical de¬ 
velopment. 

This enterprise envisages clo.ser co-operation Ix'twct'n clinical 
and basic sciences; medical students are trained in scientific; 
methods and medical teachers and investigators arc full-time 
members of the university staff. Much of the university’s clinical 
teaching, however, continues to be tarried on at Rush Medical 
College on the West Side. 

The financial history' of the universit>' is in large part that of 
the liberality of the founder. John D. Rockefeller. Hi.s j)ersonal 
contributions amounted to $35,000,000, and (he grants of the 
Rockefeller boards for capital purposes and the subvention of 
research totalled about $41,700,000 by Ai)riJ i. 1940, 

Total funds of the university on June 30, 1939. were $125,835,- 
441, of which $70,944,248 was endowment fund. Income for 
the fiscal year 1938-39 was $10,567,953. In that year the 
number of bound volumes in (he university library exceedtxl 
1,271.000 and the number of iieriodical and serial subscriptions 
exceeded 5,000, 

The faculty of 965 offers some 3.500 courses. By July i, 1939. 
the university had granted 45,137 academic and professional de* 
grecs, of which 4,059 were doctorates of philosophy. 

(J. K H.; X.) 

CHICAGO ACADEMY OF SCIENCES, THE, an in.sti. 
tution organized at Chicago, 111 ., on Jan. 13, 1857, "to promote 
and diffu.se scientific knowledge," and one of (he oldest .scholarly 
bodies existing in Illinois. The collections of the academy, con¬ 
sidered at the time among the most valuable in America, were in 
the Chicago fire of 1871. 

With the erection of the new building in Lincoln park in 
1893 by Mathew Laflin, a new impetus was given to the estab- 
li.shmcnt of a fine scientific museum. Exhibits featuring the wild 
life, flora and physical characteristics of the Chicago region arc 
open daily to the public. The academy possesses the Atwood 
Celestial Sphere, a unique apparatus for demonstrating elementary 
principles of astronomy. 'File academy also main(ain.s a public 
reading room, conducts researches and i.s.sucs publications on the 
natural history of the Chicago region, and publishes The Chicago 
Naturalist, a non-tcchnical periodical devoted to natural history. 

Free public lectures arc givcm weekly throughout the fall and 
winter months, and the academy serves as a meeting place for 
various Chicago societies intere.sled in .science and conserv'ation. 

The academy is financed through memberships and endowment 
funds, plus a regular contribution from the Chicago Park District. 

(H. K. G.) 

CHICAGO AND NORTH WESTERN RAILWAY 
COMPANY, comprising 8.327mi, operated as of Dec. 31, i939> 
in Illinois, Iowa, Nebraska, Wyoming, Wisconsin, Michigan, Min¬ 
nesota, South and North Dakota. It owned (1939) (,453 locomo¬ 
tives, 1,394 pas.senger cars, and 49,846 freight train cars. The bal¬ 
ance sheet, as of Dec. 31, 1939, showed fixed property of $555-' 
317,398; investments of $78,753,984. and total a.ssets of $687,853,- 
847. Capital stock consisted of $158,440,300 common and $22,- 
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395,000 preferred. 

Its funded debt held by the public was $332,881,700. The In¬ 
terstate Commerce Commission’s Bureau of Valuation re[)orted, 
as of Dec. 31, 1935, that tost of rei)roduction less depreciation, 
value of lands and rights, working capital and material and sup¬ 
plies aggregated $590,514,094. 

It is one of the leading railroads serving the agricultural terri¬ 
tory west and northwest of Chicago, as well as large manufactur¬ 
ing district.s and markets. Gross operating revenue for 1939 was 
$87,250,460 and net railway operating income was $5,722,260. It 
was tile first railroad to operate into the city of Chicago, com¬ 
mencing in Oct. 1848, and expanding from that date to its present 
j>ro[)ortions. fB. Co.) 

CHICAGO HEIGHTS, a city of Cook county, Illinois, 
I'.S.A., on Federal highway 30, 28mi. S. of Chicago. It is served 
by the Chicago and Eastern Illinois, the Chicago, Milwaukee and 
St. Faul, the Elgin, Joliet and Eastern, the Michigan ('entral, the 
Baltimore and Ohio Chicago Terminal, and the Chicago Heights 
Terminal Transfer railways. In 1900 the population was 5,100; 
in i9::o, 19,653 (3i\3% foreign-born white); and in 1940 it was 
22,461 by lh(' federal census. Chicago Heights is an important 
industrial centre, manufacturing chemicals, alloy and steel prod¬ 
ucts, glass .s[)ecialti(“.s, roofing, textiles, school supplies, fertilizers, 
paints and v'arious other commodities. The city was incorporated 
in 1901. 

CHICAGO SANITARY AND SHIP CANAL, in the 

United States, i.s an engineering development of special importance 
to tlie city of Chiciigo and surrounding districts. It was first 
opened in 1900 and the cost of construction with improvements 
has been about $70,000,000. Before the construction of the canal 
C’hicago discharged sewerage into Lake Michigan, which was also 
the source of the water-supply. Such serious contamination re¬ 
sulted that ultimately the extension of water intake pipes for a 
distance of 4mi. out into Lake Michigan failed to avoid dangerous 
pollution. 

A few miles west of the city, a low’ limestone ridge marks the 
division of the watersheds leading to the Des IMaines and Chicago 
rivi.Ts. The l.)(?s Plaines, to the west of the ridge, flows south- 
w’est to the Illinois river and thence to the Mississippi river. The 
('hicago river, to the east of the ridge, normally drains into Lake 
Michigan. A canal channel was dug through the ridge by which 
the Chicago was connected with the Des I’laines river and at the 
same time the flow in the Chicago river was reversed from east 
to west. The sewage of the city is collected in great central 
city mains, passed through sewage treatment plants and the puri¬ 
fied effluent turned info the canal and carried down to the Gulf 
of Mexico. The canal is 34mi. long. lOoft. wide and 24ft. in 
depth. In 1939 an Jivcrage of 1,500 cu.ft. per second was being 
drawn from Lake Michigan to carry away the drain.ige of Chi¬ 
cago Another phase of the i)rojecl, comjdeted in 1933. was the 
cn-alion of an all-water route with a minimum de{)th of 9ft. be¬ 
tween the Great Lakes and the Gulf of Mexico. 

CHICANE, the pettifogging subterfuge and delay of sharp 
law-practitioners, also any attenijit to gain unfair advantage by 
petty tricks. A more common Engli.sh form of the word i.s “chi¬ 
canery.” Chicane was al.so used until recent years as a term in 
the game of bridge for the |)oints a player might score if his hand 
contained no trum[is. Chicane is no longer scored, but the term 
is still used. The word is French, derived cither from c/zuMgaw, 
Persian for the stick used in the game of polo, still plax’^ed on 
foot and called chicanr in Languedoc (cf. the military use of 
chicufur, to take advantage of slight variations in ground), or 
from chic, meaning little or petty, from the Spanish chico. small. 

CHICHELEY, HENRY (1364-1443), English archbishop. 
fournhT of All Souls college, Oxford, was born, the son of a yeo¬ 
man, at Higham Ferrers, Northamptonshire. He seems to have 
passed from VVinche.ster college to New college. Oxford, where he 
took his B .‘\. in 1392. He was then ordained sub-deacon, but he 
already held the living of Llanvarchcll, in the diocese of St. Asaph. 
About 1394 he went uj) to London to practise as an advocate in 
the principal ecclesiastical court, the court of arches, and from that 
time an extraordinary number of posts fell to him. In 1396 he 


was presented to the rectory of St. Stephen’s, Walbrook, and, being 
ordained deacon and priest later on in the year, he was made arch¬ 
deacon of Dorset in 1397, and in 1399, canon of the collegiate 
church of Abcrgwili, North Wales. In Feb. 1402, he was allowed to 
use a bull of the pope “providing” him to the chancellorship of 
Salisbury cathedral and canonries in the nuns’ churches of Shaftes¬ 
bury and Wilton, and in Jan. 1402-3 he became archdeacon of 
Salisbury. In May 1404, Boniface IX. provided him to a prebend 
at Lincoln, notwithstanding that he already held prebends at Salis¬ 
bury, Lichfield, St. Martin’s-le-Grand and Abergwili, and the living 
of Brington. 

In July 1405, Chichclcy began his diplomatic career by a mission 
to the new Roman p)ope, Innocent VII., who was p)rofessing his 
desire to end the papal schism by resignation, if his French riv’al 
at Avignon would do likewi.se. In 1406 he was appointed to treat 
for jjcace with the French king, and in the following year he was 
sent to the new pope, Gregory XIL, to end the schism. The pope 
provided him to the bishopric of St. David’s and gave him a bull 
granting him the right to hold all his benefices with the bishojiric. 

In Jan. 1409, Chicheley was chosen by the convocation of 
Canterbury to attend the Council of Pisa, which withdrew obedi¬ 
ence from both existing popes and in June elected a new pojje. 
(.'hicheley now became the subject of a leading case, the court of 
king’s bench deciding, after three successive terms, that he could 
not hold his previous benefices w'ith the bishojiric, and that a piapal 
bull could not supersede the law of the land (Year-book ii. H. 
•V. 37, 59, 79). Accordingly he had to resign livings and canon¬ 
ries whok‘sale (April 28, 1410), and was enthroned at St.. David's 
in May, 1411. He was with the English force under the earl of 
.Arundel which accompanied the duke of Burgundy to Paris in Oct. 
1411, and there defeated the Amiagnacs; and in July T413 was 
.sent by Henry V., with the carl of Warwick, to France to conclude 
peace. On the death of Archl)i.shoi> Arundel he was nominated to 
the archbishopric. 

These dates are imi)orlant as they save Chicheley from the 
charge, versified by Shakespeare (Henry V. art i. sc. 2 ) from Hall’s 
Chronicle, oi having templed Henry V. into the conquest of France 
for the sake of diverting parliament from the disendowment. of 
the Church. As a matter of fact, the parliament at Leicester, in 
which the .speeches were supposed to have been made, began on 
April 30, 1414 before Chicheley was archbishop, and the rolls of 
parliament show' that he was not present in parliament. Moreover, 
parliament was so far from pressing discndowmi'nt that on the 
petition of the (Commons it pas.'^cd a savage act against the heresies 
“commonly called Lollardry” which “aimed at the destruction of 
the king and all temporal estates,” making Lollards felons and 
ordering every justice of the peace to hunt them down. 

Chichclcy was present at the siege of Rouen, and the king com¬ 
mitted to him the ru'gotiations for the surremder of the city in 
Jan. 1419 and for the marriage of Katherine. He crowned Kath¬ 
erine at Westminster (Feb. 20, 1421), and in Dec. baptized her 
child. Henry \T. 

Chicheley is renowned chiefly for his educational founda¬ 
tions. He endowed a chest or loan fund for poor scholars at New 
college, and another for the university at large. He founded at 
least three colleges, one at Higham Ferrers and two at Oxford. 
The licence for the first was given by Henry V. in May 1422. It 
was closely modelled on Winchester college, and to it was attached 
an almshouse for 12 poor men. His first Oxford college, St. 
Bernard’s, was founded under licence in mortmain in 1437 for 
Cistercians. It was suppressed with the (Cistercian abbeys in 1539 
and granted in 1546 to Christ Church, Oxford, who sold it to Sir 
Thomas Pope in 1553 for the pre.sent St. John’s college. The 
patent for All Souls college, dated May 20, 1438. is for a warden 
and 20 scholars, to be called “the Warden and College of the souls 
of all the faithful depjarted,” to study and pray for the souls of 
Henry V. and Henry VI. and all Englishmen who had died in the 
wars with France. A papal bull for the college was obtained on 
June 21, 1439; and further patents for endowments from May ii, 
1441, to Jan. 28, T443, w'hen a general confirmation charter was 
obtained, for which ii.ooo (£30,000 at least of our money) was 
paid. Only about a quarter of the whole endowment was derived 
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from alien priories bought by Chicheley from the crown. The rest, 
particularly the manor of Edgware, w'hich made the fortune of 
the college, was bought from private owners. Early in 1443 the 
college was opened by Chicheley with four bishops in state. The 
statutes, not drawn up until April 2, 1443, raised the number of the 
college to 40, 16 of whom were to be “jurists” and 24 students of 
arts and philosophy or thcolog>'. 

Chicheley died on April 12, 1443, and was buried in Canterbury 
cathedral. 

chichen-itzA or CHICHEN, the ruins of an ancient 

Mayan city of that name, in the south-central part of the Slate 
of Yucatan, Mexico, near the boundary of Quintana Roo, about 
20'’ 30' N. lat. and 88° 30' W. longitude. The dry, waterless region 
round about Chichcn-Itza is of limestone formation, with only an 
underground water supply, available in but a few places called 
cenotrs by the Mayans, where the limestone cap has fallen into 
the caves through which the water flows. Two large enwtes de¬ 
termined the location of the city and gave it its di.stinctivc name, 
Chi, which in Mayan means mouths, chen, wells, and Jtzd the 
name of the particular Mayan tribe or group which first settled 
there, the whole meaning the “Mouths of the Wells of the Itza.” 

Founded not later than a.d. 530, the settlement for about the 
first century constituted but a frontier post of a Mayan civilization, 
“The Old Empire,” which at that time was flourishing in the much 
greater centres to the southward—Copan, Tikal, Quiriqua, Palen- 
(lue and a dozen other e(]ually important cities. VV’hen about a 
century later these great flourishing southern cities were finally 
abandoned, Chichcn-Itza was also temporarily abandoned, a.d. 668, 
and the Itza trekked westward across Yucatan to a new capital, 
Chakanputun, south of the modern Campeche. Chakanputun was 
burned in a.d. 944 and the “Holy Men of the Itza” led their people 
back to (he “Mouths of the Wells of the Itza” where, in a.d. 964 
they re-established their lares and peiiatcs and rebuilt their .shrines 
and altars. 

It was the period of the founding of “The New Empire” with 
I'xmal, M,iyapan, and a group of .satellite cities, sharing W'ith 
Chichen-Itza a superb renaissance of Mayan culture and power. 
In a.d. 1004 the three greater cities formed an alliance, the League 
of Mayapan, and the calm and order and prosperity that followed 
gave rise to a golden age of Mayan religion, science and art, with 
majestic temples and .superb sculptures scattered about the land. 
At Chichen most of the middle section of the city lying south and 
west of the Thousand Columns, was built at this time, graced by 
the Ak.ab'tzib (House of the Dark Writing), the Chichanchol) 
(Red House), the Hou.se of the Deer, and parts of the Monjas 
(Monastery). 

In 1201 the League of Mayai)an was disrupted by an attack of 
the Mayapan people upon the Chichen-Itza because of con.spiracies 
against the League by Chac Xib Chac (The Very Red Mani, the 
Itzan ruler. With the aid of Toltcc and Aztec allies from Central 
Mexico the Mayapan people conquered the Itzans. Henceforth 
the city was held in thrall by the Toltec-Aztec allies of the M.aya- 
pan group. These Toltec-Aztec conquerors brought with them the 
worship of the fair, golden-haired god, Quetzalcoatl, the “Feath¬ 
ered Serpent,” who became “Kukulcan,” the Itzan equiva¬ 
lent. During this period Chichen-Itza rose to heights of pros¬ 
perity, prominence and architectural development surpassing 
anytWg in its earlier history, and highly adorned temples, sanc¬ 
tuaries and shrines rose as if by magic; the principal temple, the 
so-called Castillo, covering an acre of ground and rising loo ft. 
above the plain; the Thousand Columns enclosing a central plaza 
of more than 5 ac. with pyramid temples, colonnaded halls, sunken 
courts, terraces and theatres; the Tlachtli-ground or Ball Court; 
the Temple of the Jaguars; the Temple of the Tables; the Astro¬ 
nomical Observatory; the High Priest’s grave; and a host of 
others. 

The two cenotes, or wells, upon which the city depended for its 
very life, constituted the religious, as well as the economic, centre 
of the city and its culture. Young Itzan maidens were sacrificed 
to the gods of the wells, as were all kinds of valuables, in grue¬ 
some spectacles that drew thousands to share in the ceremonies 
and the rites, and gave to the city its “holy” character. The 


natural setting of the wells, the grandeur of the temples built 
beside them, the austerity and dignity of the rites, all contributed 
to the lure, and made Chichen-Itza the Mecca of the Mayan world 
for almost two and onc-hnlf centurie.'> until about the middle of 
the 15th century when it wa.s rather .•suddenly and finally aban¬ 
doned. only a few .stragglers making their' homes there and 
doing homage to the old gods. 

See S. G. Morlcy, “Chichon-ltz;i, An Ancient Ametic.m Mecr.i,” Nall. 
Geog. Mag.f vol. xlvii., No. i, pp. 63-95 (Jan. 1925). (W. E. E.) 

CHICHERIN, GEORGHY VASILIEVICH (tS;.- 

1936), Ru.ssian statesman, the son of an otfuial in the ministry 
for foreign affairs, was born in Karaul. pro\iiue of Tambov. 
He was educated at a Russian Higher school, and at St. Peters¬ 
burg (Leningrad) university, and entered the diiflomatic service 
in the archives department of the foreign office. From 1897 on- 
W'ard he was gradually drawn into the revolutionary movement, 
He resigned from the diplomatic service in 1904, renouncing his 
estates, and went to Berlin, where he followed closely the Ger¬ 
man Social-Democratic movement. He was at first attached to 
the Ru.ssian socialist-revolutionary party, but later joined the 
social-democratic party. He was prevented by illness from tak¬ 
ing part in the revolution in 1905. He sy)ent t 2 years in revolu¬ 
tionary activities in London, Paris and Berlin, being elected sec¬ 
retary of the foreign central bureau of the Russian Social-Demo¬ 
cratic party in 1907. In the same year he was arrested in Berlin 
for the possession of a false passport, and banished from Prussia. 
During the World War he assisted the anti-war Labour elements 
in Great Britain, and organized the relief of Russian political 
refugees, a philanthro[)ic work which harl a revolutionary aspect 
in maintaining contact with Russian revolutionaries. .After the 
Bolshevik revolution in November, wh('n Russia was no longer 
considered an ally, but an enemy. Chicherin was imprisoned in 
Brixton gaol on the ground of “enemy associations.” On Jan. 3, 
T91S he was exchanged for Sir George Buchanan by the Soviet 
Government, and banished from England. He returned to Rus¬ 
sia. and was appointed People’s Commissary for foreign affairs 
in March 1918. In 1922 he headed the Soviet delegation to the 
conference at Genoa (April lO-May 19) iq.v.), of which the 
unexpected result was a separate treaty belw(‘en Soviet Russia 
and Germany. Chicherin conducted Russian policy continuously, 
from 1918 to 1930, having a longer tenure of oflice than any 
contemporary European foreign nunister. (For the jiolicy for 
which he was responsible during this period, .07’ Ru.ssia, ) 

CHICHESTER, a city and municipal borough in the Chidi 
ester parliamentary division of Sussex, England, 69 mi. S.W. of 
London by the Southern railway. Pop. (est. 1938) 16,460. Area, 
4.48 sq.mi. It lies in the coastal plain at the foot of a spur 
of the South Downs, a mile from the head of Chichester harbour, 
an inlet of the English channel. The Romano-British town on thi.s’ 
site was perhaps Regnum or Regni. Situated on one Roman road 
in direct connection with London and another leading from east to 
west, Chichester (Cesseceastre, Cicestre) remained of consider¬ 
able importance under the South Saxon kings and it h,ad a mint in 
928. Domesday book sf)eaks of 97^ haws, or building plots, in 
Chichester and a charter of Henry I mentions the borough, but 
the earliest extant charter is that of Stephen, about 1135 , grant¬ 
ing the burgesses the rights of a borough and gild merchant, as 
they held them in the time of William I. This grant shows the 
Chichester gild merchant to be possibly the oldest in the country. 
This was confirmed by Henry II c. 1155 . By a charter of Edward 
II, the customs of wool, hides and skins were reserved to the 
king. Edward III directed that the Su.ssex county court should 
be held at Chichester. Confirmations of the previous charters 
were granted by many later sovereigns. James II in 1685 granted 
the charter now in force. Chichester returned two members to 
parliament from 1295 to 1867, and one member from then until 
188 $. Throughout the middle ages Chichester was a place of 
great commercial importance, Eclward III establishing a wool 
staple there in 1348. Chichester had five fairs in 1889; all but 
Sloe fair (c. 1107-08) were abolished. Fuller mentions the 
Wednesday market as being famous for com, while Camden speaks 
of that on Saturday as the greatest for fish in the county. 
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The cathedral church of the Holy Trinity was founded towards 
the close of the iith century, after the see had been removed 
to Chichester from Selsey in 1075. If consecrated in 1108; 
Ilisljop Ralph Luffa ( iooi-ii2,u was the fir^t great builder, fol¬ 
lowed by Seffrid II (1180-12041, but disastrous tires led to fur- 
ih'-r building ihroiigliout the I3lh century. Norman work ap{)ears 
in the nave (arcade and triforium), choir (arcade) and elsewhere; 
but there i.s much very beautiful Early English work, as in the 
choir above the arcade. The nave is remarkable in having double 
aisles on each side, the outer pair being of the 13th century. The 
church is also unique among English cathedrals for its detached 
campanile, a joaa.ssive and beautiful rerpendicular structure with 
the top .story octagonal. Modern restorations, which include the 
fine central tower and .spire (originally 14th century), the Deco¬ 
rated Lady Chape) and the Perpendicular cloisters, have been 
effected with great care. The library is a fine late Norman vaulted 
room; and the bishop’s palace retains an Early English chaix‘ 1 . 
The cathedral i.s 30,5 ft. long within. 131 ft. acros.s the transepts, 
ami qo ft. across (he nave with its double aisles. The height of the 
sfiire is 277 feet, At (he jundion of the four main streets of the 
town, wiiich preserves its Roman plan, stands an octagonal mar¬ 
ket (TCiSS, in ornate Perpendicular style, built by Bi.shop Slc)ry, 
c. 1 soo, perhaps the hnest of its kind in the United Kingdom, The 
hospital of St. Mary was founded in the 12th century, but the 
existing buildings are transitional from l^arly English to Decorat¬ 
ed. Il.H use a.s an almshouse* i.s maintained. Other ancient buildings 
an; St. Ulave’,s church, in the (obstruction of which Roman mate¬ 
rials were used; the Cuildhall, formerly a Grey Eriar.s’ chapel, of 
the pph century; the Canon gate leading into the cathedral clcise; 
and the Vicars college. The city retains a great part of its ancient 
walls, which ha\'e a circuit of about a mile and a half, and at 
least in part, follow' the line of Roman fortifications. There is a 
theological college, a women teachers’ training college and a 
blue coat school. A new county office building was Ofiened in 
ic; 38. The town has a large cattle market and a considerable 
agricultural trade, but no outstanding industry. A canal connects 
with Chichester harbour. The diocese includes the whole county 
of .Sussex except a few pari.she.s, with very small portions of 
Kent and Surrey, 

See Victoria County History, '‘Su.ssex"; Alexander Hay, History of 
Chichestrr ((.'Jiichosler, J804). 

CHICHESTER OF BELFAST, ARTHUR CHICH¬ 
ESTER, Bakon ( 1 5()3-i()25), lord-deputy of Ireland, sec¬ 
ond .son of Sir John Chichester of Raleigh, Devonshire, was edu¬ 
cated at Exeter college, Oxford. He commanded a ship again.st the 
Spani.sh Armada in 15.SH, and is said to have .served under Drake 
in his expedition of 1505. Having seen further service abroad, he 
was sent to Ireland at the end of 1508 and was ajipointed by the 
earl of Essex to the governorship of Cnrrickfergus. When Es.sex 
returned to England C'hichester served under Mount joy in the war 
against the rebellious earl of Tyrone, and in 1601 Mount joy rec¬ 
ommended him to Cecil as the fittest person to be entrusted with 
the government of IMster. On Oct. 15, 1604, Chichester was ap¬ 
pointed lord-deputy of Ireland. He announced his policy in a 
prea Inmation wherein he uholLshed (he .semi-feudal rights of the 
native Irish chieftains, substituting for them fixed due.s, while their 
tenants were to become dependent “wholly and immediately upon 
his majesty.” Tyrone and other Irish rlun chieftains resented this 
summary intc'rference with (heir ancient social organization, and 
their re.sistancc was strengthened by the ill-advised measures 
again.st the Roman Catholics which Chichester was compelled 
to take by the orders of the Eaiglish ministers. He himself was 
modc'rate and enlightened in his views on this matter, and it was 
through his iiitiuence that the harshness of the anti-Catholic policy 
was relaxed in i(>07. Meantime his difficulties wdth the Irish 
tribal leaders remained unsolved. But in 1607, by “the flight of 
the Earls," he was relieved of the presence of the two formidable 
Ulster vhieftains, the' earls of Tyrone and Tyrconnell. ChichesteCs 
policy for dealing with the situation thus created was to divide 
the lands of the fugitive earls among Irishmen of standing and 
character; but the plantation of Ulster as actually carried out was 
much less favourable and just to the native population than the 


lord-deputy desired. In 1613 Chichester was raised to the peerage 
as Baron Chichester of Belfast, and in the following year he went 
to England to give an account of the state of Ireland. On his re¬ 
turn to Ireland he again attempted to moderate the persecuting 
policy against the Irish Catholics which he w’as instructed to en¬ 
force; and although he was to some extent successful, it was prob¬ 
ably owing to his opposition to this policy that he was recalled in 
Nov. 1614. The king, however, told him, “You may rest a.ssurcd 
that you do leave that place with our very good grace and accepta¬ 
tion of your service.s”; and he was given the post of lord-treas¬ 
urer of Ireland. After living in retirement for some years, 
Chichester was employed abroad in 1622; in the following year he 
became a member of the Privy Council. He died on Eeb. 19, 
1625, and was buried at Carrickfergus. 

CHICHIBU, PRINCE: .mr Yoshihito. 

CHICKADEE, common American name (derived from the 
call-note) for the black-throated, black-capped titmouse {Pants 
atricapillus), of the northern states and (Tanada. The brown- 
capped chickadee {P. hitdsonicus) is resident in Canada and north¬ 
ern New England. The smaller Carolina chickadee (P. carolmen- 
sis) breeds in the southeastern states. The mountain chickadee (P. 
Cambcli) is resident in the Rocky Mountains and we.stward, and 
has a white stripe over the eye. The Alaska chickadee (P. ductus 
alasernsis) is al.so found in eastern Siberia. The chestnut-backed 
chickadee (P. rufescens) lives on mountains from Alaska to Mon¬ 
tana and California. Others are found in Mexico. All arc closely 
allied with (he old world titmice, but have no crest. (See Tit¬ 
mouse.) (G. F. Ss.) 

CHICKAMAUGA. The battle of Chickamauga wa.s fought 
(Sept. 19-20, 1863) in northern Georgia between the Federal 
army of the (Cumberland under Rosccrans and Bra^^’s Confeder¬ 
ate army. It was the one great Confederate victory in the? West, 
rendered indecisive by subsequent events. Brag^, afraid of being 
surrounded in Chattanooga, evacuated the (own, which Ro.secran.s 
occupied (Sept. 9), and withdrew to Lafayette, where he awaited 
reinforcements from Virginia under Longstreet before lighting a 
pitched battle. Rosecrans, when Bragg was found nut to be rev 
treating on Rome, hastily concentrated his three corps (Sept. 17), 
his left (Crittenden) on West Chickamauga creek at Lee and 
Gordon’s mills, 12 m. S. of Chattanooga, and his right (McCrook) 
at .Stevens’ gap in Lookout mountain. Hood w'ith three brigades 
joined Bragg (Sept. 18), who that day had begun (0 move down 
the east bank of the creek to outflank Crittenden at the mills. His 
right column crossed 4 m. below, and the movement was to be 
taken up by the other columns in succession from right to left. 
Bragg e.xpected to envelop Crittenden and drive Rosecrans back 
upon Lookout mountain, cutting him off from Chattanooga. Only 
two Confederate columns crossed that day; three more divisions 
followed early next morning. But during the night Rosecrans, who 
had been shifting his army all day to the left, moved Thomas’s 
corps from the centre to the extreme left, to secure his line of 
retreat to Chattanooga. Thomas’s night march defeated Bragg’s 
plan. He was now forced to deliver battle north of the mills, to 
prevent his own right from being turned. Thick woods concealed 
the movements of both armies, and the fighting consisted of a 
series of independent engagements, in which each side alternately 
outflanked and was outflanked by the other. The battle began 
(Sept. 19) with Thomas sending a division on a reconnaissance 
towards the creek. It encountered dismounted cavalry. Both 
sides hurried up reinforcements and the tighting spread south¬ 
ward, until the whole of Rosecrans’ and the greater part of 
Bragg’s forces had been drawn in. The general result w’as favour¬ 
able to Rosecriuis. He had strengthened his hold on the roads in 
his rear, but he had put in all his forces, except three brigades 
of Granger’s reserve corps, which were holding Rossville gap, 
whereas Bragg had still three divisions in hand and during the 
night was joined by three fresh brigades. 

For the morrow’s battle Bragg reorganized his army in two 
wings, the right under Polk, the left under Longstrect, who arrived 
it n P.M., and decided to persevere with his progressive order of 
attack. Polk was ordered to advance at sunrise (Sept. 20), but 
the battle only began some hours later. Thomas had strengthened 
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his line during the night with breastworks. Polk's right overlapped 
Thomas’s left, and two brigades worked round the breastworks 
into his rear, but were driven out by his reserves. Polk's frontal 
attacks were repulsed, but Thomas urgently called for reinforce¬ 
ments to secure his left, Rosecrans, believing that Bra^g was 
massing all his troops against Thomas, ordered the best part of 
three divisions to the left. The withdrawal of a fourth (Wood’s), 
due to a misunderstanding, opened a gap in the Federal line, 
into which Longstreet stepped. He had organized a heavy column 
of attack with eight brigades in three lines and another division 
forming a flankguard on his left. The Federal right w’ing. now' 
numbering less than 7,000 men, was swept off the field, but not 
being pursued, rallied in McFarland’s gap. Rosecrans, McCook 
and Crittenden were all caught in the rout and went to Chat¬ 
tanooga. The break in the Federal line occurred about noon. 
Thomas was left with five divisions (including one from each of 
the other two corps) and two or three brigades to withstand 
Bragg’s whole army. Lo7igstreety swinging to the right, endeav¬ 
oured to reach Thomas's rear. Four of Thomas’s division.s con¬ 
tinued to hold the breastwork.s in Polk’s front, but Brannan’s 
division and part of Wood’s formed a fresh line nearly at right 
angles with Thomas’s main position along Horseshoe ridge, a spur 
projecting from Missionary ridge. Longstreet had almost en¬ 
veloped Brannan’s right, when two of Granger’s brigades under 
Stcedman came to the rescue, and after a desperate struggle dis¬ 
lodged the attacking force, and the Federals held the ridge against 
renewed assaults, until Longstreet, having vainly called for rein¬ 
forcements from Polk’s wing, put in his reserve division. The Fcd- 
crals were then driven back from the ridge, with the loss of 
three regiments captured, to the Snodgrass liill, an elevation 50 ft. 
lowt;r and over zoo yd. to the rear. Thomas, on receiving an order 
about 4.30 p.M., had already ordered his left wing to withdraw. 
Polk, who had remained inactive since his repulse in the morning, 
about 4 P.M. had recommenced his attacks, but the four Federal 
divisions succeeded in extricating themselves. The right, on Snod¬ 
grass hill, W'as then withdrawn, before Longstreet could renew 
the attack. The Confederate pursuit w'as halted at 6 p.m., at 
w'hich hour the whole field w'as in their jicssession. Thomas took 
up a position for the night covering Rossvillc, and Bragg’s army 
being too exhausted to attack next day, after dark (Sept, zi) the 
Federals withdrew unmolested to Chattanooga. The two armies 
were probably of about equal strength, from 60,000 to 65,000 
each. The percentage of losses was heavier than in any other 
battle of the Civil War, the casualties on either side exceeding 
16,000. 

See Gracic, Truth about Chickamauga (1911); Geer, Campaigns of 
the Civil War (1926). For a very different version, claiming a Federal 
victorv, see Massachusetts Military Historical Society, vol, vii. 

(W. B. Wo.) 

CHICKASAW, an American Indian people of Muskogi stock 
for long resident in northern Mississippi, and later forming one 
of the “five civilized tribes” of Oklahoma. They were foes of 
the French, friends of the British, and fierce fighters. They never 
numbered more than about 5,000, w-hich is also their present 
population, although this comprises many individuals of mixed 
blood. (See MrsKficiAN Indians.) 

See Adair, History of the American Indians (1775). 
CHICKASHA^ a city of Oklahoma, U.S.A., on the Washita 
river, 45 mi. 3 S.'w. of Oklahoma City; the county .seat of Grady 
county. It is on federal highways 81 and 277, and is .serv'ed by 
the Rock Island, the Frisco and the Santa Fe railways. In 1930 
the population was 14,099. By the federal census of 1940 it 
was 14,111. Chicka.sha is the trade centre of a diversified farm¬ 
ing, livestock and dairy region. The city has cotton gins, com¬ 
presses, flour and oil mills. The Chickasha natural gas field i.s 
one of the largest in the world. The Oklahoma College for 
Women, one of the highest ranking colleges of its kind, is located 
there. Chickasha was founded in 1892. In Indian language 
Chickasha means rebel. 

CHICKEN-POX or varicella, a specific contagious disease 
characterized by an eruption of vesicles in the skin. The disease 
usually occurs in epidemics, and the patients are generally be¬ 
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tween two and six years old. The incubation period is from len 
to 15 days; there are practically no prodromal symptoms, though 
slight fever for some 24 hours may precede the eruption. A 
number of raised red papules apjx'ar on the back or chest; in 
from 12 to 24 hours these develop into tense vesicles filled with 
a clear fluid, which in another 36 hours or so becomes opalescent. 
During the fourth day these vesicles shrivel up, and the scabs fall 
off, leaving as a rule no scar. Fresh spots appear during the first 
three days, so that at the end of that time they can be seen in all 
stages of grow'th and decay. The eruption is most marked on the 
chest, but it also occurs oil the face and limbs, aiul on the 
mucous membrane of the mouth and palate. The teniperulure 
begins to fall after the appearance of the rash, but may some¬ 
times persist slightly after the disappearance of all symp¬ 
toms. It rarely rises above 102'^ I'. The disease runs a very 
favourable course in most cases, and after-cflects are rare. One 
attack does not give immunity. The diet should be light, and the pa¬ 
tient should be prevented from scratching the spots, which would 
lead to ulceration and scarring. After the first few days there 
is no nece.ssity to confine the patient to bed. In the large ma¬ 
jority of cases, it is easy to distinguish the disease from small¬ 
pox, but sometimes it is very diOicult. The chief jxiints in 
the differential diagnosis are as follows; (1) In chickenpox the 
ra.sh is chiefly on the trunk, and less on the limbs and face; 
(2) some of the v'esiclcs arc oval, whereas in smaI!|.M»x they 
are always hemispherical. They have not at tlie outset tin- 
hard shofty feeling of the more virulent disease; (3) the vesicles 
attain their full growth within 12 to 24 hours; (4) the rash 
appears “in crops”; (5) there is no prodromal period. No doubt 
the disease is caused by a micro-organism, but so far this has not 
been determined with certainty. The tendency is (o ascribe it 
to a filter-passing virus {(/.v.). 

CHICKWEED (Sicllaria media or Alsine media), an annual 
herb of the pink family (Caryophyllaceaej, called also satin- 
flower, U)ngue-grass and winter weed. It is native to Europe and 
Asia and widely naturalized 
throughout North America and 
other regions. The plant has 
weak, reclining, much-branched 
stems, ov'al or ovate lenve.s about 
2 in. long and small white flow¬ 
ers. In mild climates it is found 
blooming throughout the year; in 
colder region.s, as in the north¬ 
eastern U..S.. it withstands severe 
frosts and may be discovered 
blossoming under light snow in 
midwinter, V’arious other siM*rie.s 
of St ell aria and also of Arenarin 
are known as chitkweeds. Close- 
]>' allied are the mouse-ear chick- 
weeds (Cerastium sj).), various 
six'cics of which are found in 
Great Britain, North America 
and other temjx’rate regions 
Most plants called chickweed. 
though abundant as words, are readily eradicated by cultivation, 
Perennial species are .sometimes persistent in lawns. 

CHICLi^A DE LA FRONTERA, a town of southern 
Spain, in Cadiz province, 12 mi. S.E. of Cddiz. Pop. (1940) 14,- 
337 (mun., 17,047), Owing to its position in the fertile valley of 
the Irio, facing the Gulf of Cadiz, 3 mi. W., Chiclana is the 
centre of a great fruit and vine growing district, and is the fa¬ 
vourite summer residence of wealthy Cadiz merchants. Its hot 
mineral springs also attract many visitors. About 5 mi. S. is Bar- 
rosa, where the Briti.sh under Sir Thomas Graham (Lord Lyne- 
doch) defeated the French under Marshal ’Victor, March 5, 1811. 

CHICLE or CHICLE-GUM, the coagulated milky juice 
(latex) of the sapodilla or naseberry (Sapota achras), a tropical 
American tree of the family Sapotaceae, the fruit of which is 
widely used in all tropical regions. The latex was first taken to 
the United States as a substitute for rubl^er or balata. but Iv- 
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RinninK about 1890 was imported in increaNinK quantities, bcinp: 
the basic ini?redient of modern commercial diewinK Kum. The latex 
is collected by tapidni,' the trunk after the manner followed for 
>^.ilherini< balata and c'ufta ])nr( ha (<jqv.) \ deep ruts aie 

made to a heitrhf, of 30 ft. or more up (lie trunk. The very viscous 
“milk” oozes out and rum .sl(>v\ly down to a receptacle placed 
at the base of the tree, the How lasting for hours and amount- 
ini(at times to many (|uarts. The chUrUro collec ts the chicle from 
his "walk ’ of trees om e a clay, p'atherini^ about a ton per season 
from 200 to 300 or more trees, which are rested from four tc; 
seven years betw'ecm ta])pinp's, aliout i beitif; lost by this 
treatment. I'ractically all the pum comes from Yucatan and ad¬ 
jacent El I'elen in (luaternala from \\ilcl trees, hut attempts to 
if in plantaticms have been started in Uritish Honduras, The 
coaKuhited raw ^um is boiled in larp'e kctllc-s until a water content 
of aliout 33';; is alt .lined; the sernisulicl mass is then poured 
into wood forms and moulded into murqwta^ or blocks of about 
23 lb.' weitrht. wliich are pac ked for transportation in bales of 
four blocks eai h. For manufacture into (hewing pum the ^rac’ish- 
brown blocks are re-mellcal, foreipm mattcT is removed, suitar and 
flavouring substances are acldc'cl, and the finished product inouhled 
ami wrappc’cl in p.u ka^a-s. After ic).;’4, the scarcity of c hic le 
resulted in the* imfiorl,ilion intc) the U.S. of jeliifonjj from the 
Fast Indies, a uum derived from Dvcni (ostuhita (family Ajiocy- 
n.'iceae), often called wild rubber. It is mixed with chicle to make 
chewirif? imm. 

CHICO, the lart,'e.sl city of Ihilte county, Calif., U.S.A., 
96 mi. N. of Sacramento on the Southern Pacific railway. The 
poiiulation in ic;3o was 7,9(11 ; in 19.40. O.-'Hy. Almonds, prunes 
and other fruits, alfalfa, rice and ot lier grains are iiroclurc-cl in the* 
region. I'lie cit\' has a match fa(lory, flour and rice mills, fruit 
jiacking houses, c rismicTies; and manufai tur<*s electrical railroad 
cars, packing c.ases, millvvork, concrete pipe, beet sugar, matches, 
brooms, soap .ami sheet metal work. A state collc-ge and a federal 
plant infroclm (ion station are situated there. In llichvell park 
(2,400 :ic.) is the Hooker o.ik which h.as a cli.amefc'r c)f c; ft. and a 
sprettd of 130 ft Lassen peak ( io,.4()5 ft,), the only active vol¬ 
cano in the l'.S,,\., which had 220 eruptions betweet) May 1914 
and Jan. 1916 is 65 mi. X.F , in a national park of 125 sq.mi. 
('•old and silver are mined in the county. ('spc'cially around Oro- 
villc?. the county .seat. 

CHICOPEE, a city of Ilamiiden county, Mass., U.S.A., just 
north of Springltc'ld, on (he* east bank of the Connecticut river at 
the* mouth of the ('hiioixe, and served In' the Uoston and Maine 
railroad. It has an arc'a of 22.9 sci.nii.. and inclucJes five villages; 
('hicojK-e Ceiitc'r, Chicopee halls, W’illimansett, h'airview and 
Alclenville. 'I'lie {copiilalion in 1920 was 3(^2i4, of wdiom 12.1H2 
were foreign-born while (q.libc) from Pcd.ind;; in ic)4o ffedc*ral 
census) 41,(1(14. The Chicopee* falls 70 ft. there in Ic'.ss than 3 mi., 
furnishing power for numerous faitoric*s. Among the other lead¬ 
ing manufactures are tireanns, swords, automoliiles and tires, agri¬ 
cultural implemc’ni.s, gvmn.isiurn apjiaratus and lodge regalia. The 
asses.sed valuation of property in 1940 was $41,000,000, 

ChicoiH'C was settled about 163H, was .set off from Siiringfield 
as an independent town in 184,8; and was chartered as a city in 
iScjo. The name is an Indian word meaning ‘‘ec'dar tree” or 
‘birchbark jilace.” (diicoiice I'alLs was the home' of Falw*arcl 
Bellamy. The bronze-ca.sling industP,* (not now carried on) was 
founded there by Nathan Peabody Ames (1803-47). a sw'ord- 
maker, who in 1S36 began the manufacture of cannon balls and 
church hells. .Some* of the finest bronze work in the country has 
been done ht're iruhiding the doors of the national capitol. 

CHICORY, ( irhorium intyhus (family Cornpositac),'in its 1 
wild state is a native of Croat Britain, oecurring most frequently 
in dry chalky soils and by roadsides. If h.is a long fleshy tap¬ 
root, a rigid branching hairv* stem rising to a height of 3 to 5 ft., 
the leaves around the ba>e being lobed and tootlu'd, not unlike 
(hose of the dandelion. The flower heads are of a bright blue 
colour, few in numln^r, and measure nearly an inch and a half 
across. Common chicory is cultivated extensively on the conti¬ 
nent of Euroix’—the Netherlands, Belgium. France. Germany. 
Its roots rousted and ground are used as a substitute for, adulter¬ 


ant of, or addition to coffee; both roots and leaves are employed 
as salads; and the plant is grown as a fodder or herbage crop for 
cattle. In Great Britain it is chiefly in connection with coffee that 
chicory is employed. A large proportion of the chicory root u.sed 
for this purpose is obtained from neighbouring continental coun- 
trie.s; but a coasiderable quantity is cultivated in England, chiefly 
in Yorkshire. It gives (he coffee additional colour, bitterness and 
body. 

The blanched leaves arc much esteemed by the French as a 
winter salad, Barbe dr. capucin. In Belgium a variety of chicorv* 
tailed Witloef (or witloof) is preferred. There, also, the fresh 
roots are boiled and eaten w'ith butter, and throughout the conti¬ 
nent the roots of witloof are stored for use as salads during winter. 

In North America chicory is an introduced weed which has 
become widely distributed. It is abundant in pastures and along 
roadsides in the eastern United States and Canada, and is usually 
considered a pest. As a cultivated crop common chicory is grown 
to some c.xtent for its root. Witloof chicory (French endive) is 
grown to some extent as a forcing crop. The roots are grown in 
the open during the summer and are taken up in the fall to bt* 
forced during the winter. If the seed is sown early in the spring 
in (emiK-rate regions having a growing season of five and one-half 
to six months, the jilanls may go to seed instead of forming large 
storage roots suitable for forcing. In .suth regions seed should he 
sown in June. The roots may be forced under greenhouse benches, 
in cellars or out of doors. {See also Endive.) 

CHICOUTIMI, industrial town and capital of Chicoutimi 
county, (Quebec, Canada, on the Saguenay river (q.v.), 227 mi. 
N. by E. from Quebec, on the Catuidian National, and Roberval 
and Saguenay railways; it is also connected with Quebec by reg¬ 
ular steamship lines. Pop. (1941) 16.040. It is the centre for one 
of the greatest hydro developments on the North American con¬ 
tinent. The di.strict also has pulp and jiaper developments. 

CHIDAMBARAM, a tow’n of British India, in the South 
Arcot district of Madra.s, 7 mi. from the coast and 151 nii. S. of 
Madras by rail. Pop. (1941) 26,212. The fine pagodas at Chidam¬ 
baram are the olde.st in the south of India. Here is supposed to 
have been the northern frontier of the ancient Chola kingdom. 
The principal temple is sacred to Siva, and is visited by huge 
numbers of pilgrims. 

CHIEF, the head or upiHT jiart of anylhittg, and so, in her¬ 
aldry. the upiXT part of the escutcheon, occupying one-third of 
(he whole (IT. chef, head, Lat. caput). The {ihrasc “in chief” 
(M(*d. Lat. in enpite) is used in feudal law' of the tenant who holds 
his fief direct from the lord paramount (.vrc Feudalism). 

CHIEF JUSTICE. In the various states of the United States 
there is uniformly .some constitutional provision for a court of 
last resort, but the organization of that court varies materially. 
In the older states, notably those in existence at the time of the 
adoption of the federal constitution, the provisions of the consti¬ 
tution are very' sjiarse in detail, though ample in scope, leaving 
all elaboration and the establishment of inferior courts to legis¬ 
lative action. In the newer states, the constitutions frequently 
outline the judicial system at some length from the highest to the 
lowi'st court, leaving little to statutory enactment. 

The highest court in any state is almost universally presided 
over by a chief justice, vested W’ith authority over the ordering of 
the business of the court. His selection may follow one of several 
modes;—(i) In stales where judges are appointed, as in Massa¬ 
chusetts, the chief justice is himself chosen by the appointing 
authority, usually the governor, who acts sometimes with the 
cemsent of the governor’s council and sometimes w*ith the 
advice and consent of the upper house of the legislature, as in 
(he case of the Maryland court of appeals. (2) In a large number 
of states (he judges are elected by the people for terms varying 
from 6 to 12 years, and there are regular elections of new judges 
at intervals short^T than the term of office, usually every two 
years. The chief justice in such instances is the judge whose 
term is most nearly at an end, providing he has not been specialh- 
appointed or elected to fill a vacanc'y. Thus the judge who has 
lieen longest on the court is its leader. This principle, applied 
sometimes in slightly different ways, is followed, for example, in 
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Arizona, Colorado, Idaho, Iowa, Nevada, Missouri, Pennsylvania 
and other Slates. (3) In Illinois the Supreme Court judges, after 
election, select one of their own number as chief justice. (4) 
In Florida the chief justice is selected by lot from the judges 
elected to the highest court. 

The chief justice in the highest State courts is not .only the 
presiding judge when the court is sitting in banc. He likewise has 
charge of the distribution of the work of the court among its 
several judges. In some States, such as California, where the 
Slate is divided into departments and the work of the judges of 
the court of last resort consists both in hearing cases in the various 
juflicial departments and also in hearing cases appealed to the 
court sitting as a whole, the chief justice frequently has authority 
to ai)portion business among the dcpiartments, may order any 
cause to be heard and decided by the court in banc, and may 
convene the full court at any time. 

In Delaware a somewhat specialized system is in operation. 
There a chancellor, chief justice and four associate judges are 
appointed by the governor with the consent of a majority of the 
senate. The chancellor, as the name implies, exercises a final 
authority over equity matters in all equity cases except those 
which are appealed to tlie court of last resort. In that event the 
chief justice sits with a.ssociate judges to hear the appeal, the 
chancellor always being absent. Where, however, law, as opposed 
to equity matters come before the final court, the chief justice 
yields his jilace to the chancellor, who in turn sits wdlh the as.so- 
ciate judges as the court of la.st resort. A .somewhat similar dif¬ 
ferentiation between law and equity exists in New' Jersey. 

Through the promulgation of rules the courts of last resort in 
the various States frequently exercise an important regulatory 
power ov'cr the inferior courts, in that way marking the course of 
procedure in the handling of judicial business. Hut this regulation 
is normally only of the more general type and the inferior courts 
themselves, being more intimately acquainted with their own 
problems, are usually given considerable freedom in the ordering 
of their affairs through the establishment of their own rules. 

(R. P. B.) 

CHIEF RENT, the annual rent paid by the freeholders of 
an English manor to its lord. It is a payment which clears the 
freeholder from all obligations and dues to the lord of the manor. 
(See Q)uit Rent.) 

CHIEFS. Chieftainship occurs among many but not all 
primitive peoples at all levels of culture. Its essential feature is 
the fact that there is always some individual }>erson who is re¬ 
garded as the official head of the community, and who acts as its 
leader, ruler and representative. Almost everywhere he bears 
some distinctive title; and by virtue of his otlice he frequently 
enjoys special rights and privileges, and is held in a high degree 
of honour and api)rcciation by the other members of the com¬ 
munity. 

Forms of Chieftainship. —The institution varies according 
to the size and structure of the community. Among the lower 
hunting peoples, where the jwlitical unit is a small local group, 
there is generally only a single chief; and this is also the case 
even among such relatively advanced peoples as the Bantu tribes 
of South Africa. Elsewhere there may be found a dual chieftain¬ 
ship, as, e.g., under the dual organization (q.v.), where each 
moiety often has a chief of its own. Or, as among many North 
American and Melanesian tribes, there may be a division of func¬ 
tions resulting in the occurrence of two chiefs, one of whom is 
generally associated with the economic and religious side of 
tribal life, while the other is associated with the military and pro¬ 
fane aspects. Thus, among the Mekeo peoples of New Guinea, 
each clan possesses two chiefs, the high chief and the war chief, 
while among the neighbouring Roro peoples, the high chief is 
associated with another, whose business it is to see that the 
orders of the high chief are carried out. In both cases the func¬ 
tions of the high chief arc mainly of a sacred kind. Again, as in 
Polynesia and parts of Africa, where the community is divided , 
into a number of distinct social classes, there may be several 
chiefs or grades of chiefs. In general, with the advance in politi¬ 
cal organization, political powers and functions are multiplied 


and diversified, and this increasing complexity of duties and func¬ 
tions requires the existence of different grades of officers. Thus, 
the highly organized Iroquois and Creek of North America have 
civil chiefs and sub-chicf.s, chosen for {x'rsonal merit, and ix;r- 
manent and temporary war chiefs. These several grades of chiefs 
bear distinctive titles, indicative of their diverse jurisdiction. 

In most communities the office of chief is hereditary w-ithin a 
certain family or group of families, so that only members of this 
family or group of families can become chiefs. Where inherit¬ 
ance is thus recognized it is almost alway.s reckoned in the male 
line. The chieftainship goes only e.xceptionally to a woman, and 
then usually only in default of a suitable male successor. I'emale 
chiefs occur sporadically, especially in ])arts of Africa, but there 
is hardly a single ivople among whom the chiefs are regularly 
women. The rule of descent generally follows that of the com¬ 
munity. Where it is patrilineal, the chief is usually succeedeil by 
one of his sons, most frequently the eldest, but primogeniture is 
by no means universal. In matrilineal societies, the successor is 
normally a brother of the chief, or one of his sister’s sons. Even 
where the office is thus inherited, however, the succession is often 
depiendent upon the fulfilment of certain conditions. If the 
rightful heir is regarded as incompetent, or is physically unsound, 
or suffers from some other disability, he may be i)assed over. 
Sometimes he is required to pass through certain tests before he 
is allowed to take up office. 

In other communities the chief is elected. Where this is the 
case, the choice is often determined by per.sonal qualities or 
attributes, such as bravery in war, skill in hunting, fishing or some 
other occupation, ability in council or debate, knowledge of tribal 
lore and tradition, wealth, generosity, character and so on. Some¬ 
times the chief is elected for a certain yieriod only, as among 
certain North American tribes, where special war chiefs are 
cho.sen to hold office only as long as the war lasts. 

Powers and Functions. —These vary considerably; in many 
parLs of the world the office is unaccompanied by the exerci.se 
of authority or ixditical functions; at any rate, as far as the 
administration of justice is concerned. This is the case c.s- 
pecially in Oceania and America; in Africa, on the other hand, 
the chief is often not only the chief judge of his people, but also 
the law-giver. But his other activities extend over a very wide 
range. He is often a prominent figure in the economic, life of 
the tribe, and directs hunting, fi.shing, planting, harvesting, pas¬ 
toral migrations and trading, according to the mode of life of the 
people. In many tribes he is regarded as the owner of the tribal 
land, and regulates its distribution and tenure. He is generally 
the wealthiest man in the tribe, and often has a very definite 
function as a sort of tribal banker, providing his people with 
feasts and, if need be, with the necessities of life, in return for 
the tribute which they pay him. In war, he is often the actual 
leader, fighting at the head of the tribe, and where he is too old 
or too sacred to do that, he plans campaigns and creates morale 
by incantations and medicines. In a number of cases he assigns 
wives, manages marriages, confirms inheritances, and otherwise 
makes his influence felt at many junctures of family life. 

The chief plays an extremely important part in the religious life 
of the community. He acts as priest in public rites, jirayers and 
sacrifices; he is frequently the chief magician of his people, and 
is often held responsible for the weather and the crops, for the 
health of his subjects and the fertility of their herds. So that, 
e.spccially among the more highly organized peoples, he is often 
regarded as sacred or even divine, both during his lifetime and 
after his death. There are almost always Sfx*cial prohibitions and 
obligations regulating the relations between him and his subjects, 
and some form of etiquette and ceremonial to be observed in 
approaching him. His own health and soundness are in some 
cases of vital importance to the community. For their sake he 
must observe many irksome rules of conduct and diet, neglect 
of which is regarded as harmful not only to himself but also to 
his people; and bodily weakness may render him liable to deposi¬ 
tion and even death. 

Origin. —Of the various theories put forward to explain the 
existence of chiefs, one of the most famous is that in which Sir 
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James Frazer arj<ue» that the chief developed out of the medicine 
man, and was primarily a magician, his juridical and other func¬ 
tions iHjing a subsequent development. By Davy’s theory the 
chieftainship arose through the conrenlration of wealth in the 
hands of one man, whose superior economic position gave him 
authority over the rest. Rivers, again, stresses the fact that chiefs 
usually have customs p^^culiar to themselves, frequently with a 
similarity between the functions of chiefs in different societies 
widely separated; and he therefore thinks that the strong basis 
of “group sentiment” in the government of early societies changes 
to that of individual authority by the advent of a race of rulers, 
“enterprising strangers,” imposing their ideas upon a community, 
and becoming chief.s. 

There i.s something to be said for each of the.se theories, but 
while each of them lays stress upon a factor of great importance, 
none of them is exclusive. There i.s no single factor which can be 
regarded as having produced chieftainship, which is probably the 
resultant of a whole serie.s of different factors acting in different 
combinations in different parts of the world. Tbe es.sential fact 
about chieftainship, wherever it occurs, is that it serves as a 
means of concentrating the activitie.s of the community under the 
direction of one [person. The chief is not merely the representative 
and leader of the community; he is also frequently the symbol of 
its corporate unity. 

Srf J. (i. Friuer, “The Magic Art and the Evolution of the King- 
sliip” {7'hr (inltirn Boui:.h, vol». i and ii, icqi); R. H. Lowie, Primi¬ 
tive Society (kjjo) ; Ci. Itavy, La Foi Jurde (lyaa) ; W. H. R. Rivers, 
So( ial Or^itniiiUion (iyi4), (I.S.) 

CHIEMSEE) also called Bayrischrs Meet, the largest lake in 
Bavaria, lies 1,600 ft. above the .sea, between the rivers Inn (to 
which it drains through the AIz) and Sulzach. With a length of 
6 and a breadth of q mi., it has an area of about 3.^ sq.mi., and 
emit a ins three islands, Herrenwbrth, Frauenwbrth and Krautin.sel. 
The first i.s beautifully wooded; it was the .scat of a bishop from 
1:15 to 1805, until iHo,^ it contained a Benedictine monaster)', 
and today it is remarkable for its castle. The shores of the lake 
are flat on the north and south sides, but its other banks are 
flanked by undulating hills. The waters are clear and well stocked 
with trout and carii; but the fishing is strictly preserved, and 
steamers ply on the lake. 

CHIENGMAI, chief city of northern Thailand (Siam) and 
terminus of the 467-mi. railway from Bangkok. Pop, (cst. 1937) 
60.000. Tlie massive but decaying walls of the old city enclose 
an area of about .4 .sq.mi. on the bank of a tributary of the 
Menam Chao Phya river. The rather fertile valley is 20 mi. wide 
hy 80 mi. long, and is surrounded by high, wooded mountains, 
inhabited by tribesmen, chiefly Karens. The city has outgrown 
the walls, and the businc.ss district is outside the walled area 
The last chao, or hereditary chief, died in 1030, His son received 
a ivnsion hut did not .succeed him. The population consists of 
Laos (closely related to the Thai), Thai, Chinese and Shans. The 
American Presbyterian mission commenced work in 1867, its 
chief local institutions having been Prince Royal college, Mc- 
Comiick ho.spital, Dara academy and the Chiengmai Leix;r asy¬ 
lum. Leprosy abounds there, and the a.sylum had 1,200 out¬ 
patients. The Roman Catholic mi.ssion had two schools. 

From the 13th century until its absorption in the 18th century, 
the Lao or northern Thai kingdom of Chiengmai fought chronic 
wars with its ambitious southern Thai neighbour. Twice it was 
conquered and ruled by Burma, but regained its independence 
when Burmese rule subsided. The distinction between the Lao of 
Thailand and the TTiai has been almost obliterated. Chiengmai 
was broken up into a number of tribal states, each w'ith a heredi¬ 
tary chief, co-operating with Thai officials. The small surrounding 
states of Nan. Pr^. Lampun, Lampang and Tern also had hered- 
itar>' chiefs, but only Lampun has a sur\'iving ruler of the old 
tyjw. Chiengmai was a prov'incial or circle headquarters for 
northwestern lliailand until about 193?, when the circles were 
abolished. 

Roads and trails radiate in several directions and CTiicngmai 
has long been the trading centre of this area—meeting place of 
Chinese, Burmese, Shan and Thai merchants. The hills are rich 
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in teak, and two large British companies extracted large quantities 
of this valuable wood. Rice is the chief crop, minor crops being 
legumes, tobacco and cotton. 

CH’IEN LUNG or K’lEN LUNG (1711-1799). Chinese 

emperor, the fourth of the Ch’ing dynasty, was bom Sept. 25, 
1711. He succeeded his father, Yung Ch’cng, as emperor in 1736. 
At that time he drop^jed the name Hung-li, which he had previ¬ 
ously borne, and was thereafter known as Ch’ien Lung. When he 
first came to the throne, Ch’ien Lung was much influenced by his 
ministers but by 1750 he was in almost complete personal control 
of the imperial power. About this time he began a succession of 
wars and campaigns which had substantially increased the terri¬ 
tory under Chinese domination by the time of his retirement. 
Rebellions were put down in several parts of the empire during 
his reign; the territories of Hi, Turkistan, Kulclja and Kash- 
garia were conquered; and Tibet, Burma, Nepal and Annam were 
scenes of .successful military ventures, some of these territories 
paying tribute to China for many years afterward. Ch'icn Lung is 
perhaps best known as a patron of the arts. He himself was a 
poet, the author of some thousands of verses, but he encouraged 
not only writers but painters, pottery makers, musicians and 
scholars. In 1772 he authorized the collection of all important 
writings extant in the kingdom This collection he ordered housed 
and catalogued in the Imperial library, together with a history 
and criticism of each work. During Ch’ien Lung's reign attempts 
were made by the British to increa.se trade with China. A mission 
for thi.s purpose, sent in 1793 under the leadership of Lord George 
Macartney, came to nought, however, and trade with a number 
of countries continued, as before, exclusively at the port of Can¬ 
ton. In 1796, having reigned 60 years, Ch'ien Lung voluntarily 
abdicated, not wishing to rule a greater length of time than his 
illustrious grandfather, K’ang Hsi. It is probable, however, that 
he continued to have much influence over his son and successor. 
Chia Ch’ing, until his death on Feb. 7, 1799. 

CHIERI, a town and episcopal see of J’iedmont, Italy, prov¬ 
ince of Turin, 13 mi. S.E. by rail and 8 mi. by road from the 
town of Turin. Pop. (1936) 9,601 (town); 13.736 (commune). 
Its Gothic cathedral (1037, rebuilt 1405), is the largest in Pied¬ 
mont, and has a 13th-century octagonal baptistery. Subject to the 
bishop of Turin in the 9th and 10th centuries, it became inde¬ 
pendent in the nth century. In 1347 it submitted voluntarily to 
Count Amedeus VI of Savoy and finally came under Savoy in 
the i6th century. In 1785 it was made into a principality of the 
duke of Aosta. It was an early centre of trade and manufacture; 
and in the middle of the 15th century produced about 100,000 
pieces of cotton goods per annum. 

CHIETI, a city of the Abruzzi, Italy, the capital of the prov¬ 
ince of Chicti, and the seat of an archbishop, 140 mi. E.N.E. of 
Rome by rail, and 9 mi. W. of Ca.stellammare Adriatico. Pop. 
(1936) 17.575 (town), 30.266 (commune). It is situated at a 
height of 1,083 ft- above sea level, 3 mi. from the railway station, 
from which it is reached by an electric railway. It commands a 
splendid view of the Apennines on every side except the east, 
where the Adriatic is seen. It is an active modern town, upon 
the site of the ancient Teate Marrucinorum, the chief town of the 
Marrucini Some scanty remains of the theatre, of a temple (?) 
and some large reservoirs exist. The Gothic campanile of the 
cathedral is fine. Close by is the town hall, which contains a 
small picture gallery. The de Laurentiis family possesses a private 
collection of some importance. To the north of Chieti is the oc¬ 
tagonal church of S. Maria del Tricaglio, erected in 1317. The 
order of the Theatines, founded in 1524, takes its name from the 
city. Under the Lombards Chieti formed part of the duchy of 
Benevento; it ^vas destroyed by Pippin in 8ot, but was soon 
rebuilt and became the seat of a count. The Normans made it 
the capital of the Abruzzi. 

CHIFFON. In dress fabrics, one of the most delicate, gauze¬ 
like and transparent of all silk tissues. Chiffon consists of a 
plain woven texture produced from very fine and hard-twisted 
warp and weft of corresponding denier (counts), with a corre¬ 
sponding number of warp threads and picks per inch, and a soft 
dull finish. So very delicate and flimsy is the chiffon texture, that 
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it Is easily distorted and pulled out of shape. 

The term chiffon has different meanings in different countries. 
Thus, in France, it signifies a rag; in Rumania, a bleached cotton 
shirting; in Germany it means a stout, fine, plain woven linen 
fabric with a smooth finish, and used for shirtings and other gar¬ 
ments for underwear; in England, chiffon net (also nun’s veiling) 
signifies a very fine and delicate quality of silk net used as lace 
and for veils. Chiffon twist signifies a hard-twisted silk thread 
spun with about 50 or more twists per inch, and used in the pro¬ 
duction of chiffon tissues. 

CHIFFONIER, a piece of furniture differentiated from the 
sideboard by its smaller size and by the enclosure of the whole 
of the front by doors. Its name (which comes from the French for 
a rag-gatherer) suggests that it was originally intended as a recep¬ 
tacle for odds and ends which had no place elsewhere, but it now 
usually serves the purpose of a sideboard. It is a remote and 
illegitimate descendant of the cabinet; it has rarely been elegant 
and never beautiful. It was one of the many curious developments 
of the mixed taste, at once cumbrous and bizarre, which prevailed 
in furniture during the Empire period in England. The earliest 
chiffoniers date from that time; they are usually of rosewood; 
their “furniture” (the technical name for knobs, handles and 
escutcheons) was most commonly of brass, and there w'as very 
often a raised shelf with a pierced brass gallery at the back. The 
doors were well panelled and often edged with brass-beading, while 
the feet were yiads or claws, or sphinxes in gilded bronze. 

CHIGGER. A name used ft)r a mite (ice Harvest-Bug) and 
for a flea {see Jigger, Chigger or Chigoe). 

CHIGI-ALBANI, a Roman princely family of Sienese ex¬ 
traction descended from the counts of Ardenghesca. The earliest 
authentic mention of them is in the 13th century, and they first 
became famous in the person of Agostino Chigi (d. 1520), a 
banker who built the palace and gardens afterwards known as the 
Farnesina, decorated by Raphael. Pope Julius II made him prac¬ 
tically his finance minister. Fabio Chigi, on being made pope 
(Alexander VH) in 1655, conferred the Roman patriciate on 
his family, and created his nephew Agostino prince of Farnese 
and duke of Ariccia, and the emperor Leopold I created the 
latter Rcichsjurst (prince of the Holy Roman empire) in 1659. 
In 1712 the family received the dignity of hereditary marshals of 
the Church and guardians of I he conclaves, which gave them a 
very great importance on the death of every pope. 

See A. von Reumont, Geschichte der Stadt Rom, vol. Hi. (1868); 
Almanack de Gotha; V. Frittelli, Albcro genealogia della nobUc jamiglia 
Chigi (1922). 

CHIGWELL, an urban district of Essex, England, with sta¬ 
tions (Chigwell Lane and Chigwell) on the L.N.E.R., 13 mi. N.E. 
of London. Pop. (1938) 23,750. Area 14 sq.mi. The village, 
which is mentioned in Domesclay, lies in a branch of the Roding 
valley, fragments of Ilainault forest lying to the south and east. 
l)ordering the village of Chigwell Row. The scenery of the neigh¬ 
bourhood is described in Dickens’s Barnaby Rudge, and the 
King’s Head inn, Dickens’s “Maypiole,” still stands. The old 
grammar school was founded by Samuel Harsnett, archbishop of 
York (d. 1631), whose fine memorial brass is in St. Mary’s 
church, a Perpendicular structure with a Norman south door. 

CHIHLI: see Hopei, 

CHIHUAHUA, a northern frontier state of Mexico, bounded 
N, and N.E. by the United States (New' Mexico and Texas), E. 
by Coahuila, S. by Durango, and W. by Sinaloa and Sonora. 
The population in 1940 was 623,944, and the area, 94,806 sq.mi. 
The surface of the state is in great part an elevated plain, sloping 
gently toward the Rio Grande. The western side, however, is 
much broken by the Sierra Madre and its spurs, which form ele¬ 
vated valleys of great fertility. An arid sandy plain extending 
from the Rio Grande inland for 300 to 350 mi. is quite destitute 
of vegetation where irrigation is not used. Tlie more elevated 
plateaus and valleys have the heavier rainfall, but over most of 
the state it is less than 20 in.; an impermeable clay substratum 
prevents its absorption by the soil, and the bare surface carries 
it off in torrents. The great 6ols6n de Mapimi, an enclosed de¬ 
pression, in the southeastern part of the state, was once con¬ 


sidered to be an unreclaimable desert, but experiments with 
irrigation have shown its soil to lie highly fertile. The only river 
of consequence is the Conchos, which flows north and northeast 
into the Rio Grande across the whole length of the state. In the 
north there are several small streams tlowing northw'ard into lakes. 
Agriculture has made little progress in Chihuahua, and the scarcity 
of water has been a serious obstacle to its development outside 
the districts where irrigation is practicable. Stock-raising is an 
important industry in the mountainous districts of the we.st, 
where there is excellent pasturage for the greater part of the 
year. The principal industry of the state, however, is mining—its 
mineral resources including gold, silver, copper, mercury, lead, 
zinc and coal. 

The silver mines of Chihuahua are among the richest in Mex¬ 
ico and include the famous mining districts of Hatopilas, Chihua- 
huilla, Cosihuiriachic, Jesus Maria, I’arral and Santa Eulalia or 
Chihuahua el Viejo. There are more than loo of these mines. 
The state is well served by trunk-line railways and by several 
short branches to the mining districts. 

Chihuahua originally formed part of the province of Nueva 
Viscaya, with Durango as the cajiital. In 1777 the northern prov¬ 
inces, known as the Provincins Internas, were separated from the 
viccroyalty, and in 1786 the provinces were reorgmn'zed as inten- 
dencias, but Chihuahua was not separated from Durango until 
1823. 

An effort was made to overthrow Spanish authority in t8io, 
but its leader Hidalgo and two of his lieutenants were captured 
and executed, after which the province remained pas.sive until 
(he end of the struggle. 

The people of the state have been active partizans in most of 
the revolutionary outbreaks in Mexico, and in the war of 1862-66 
Chihuahua w'as loyal to Juarez. Tlio principal (owns are the 
capital Chihuahua, poj). (1940) 56,805; Parral, 120 mi, S.S.E. of 
the .slate capital, in a rich mining district, with a population 
(1940) of 24,231; Ciudad Juarez across the Rio Grande from El 
Paso, pop. (1940) 48,881; Camargo, poj). (1940) 7,705; Santa 
Barbara (1940) 13,902; and Jimenez, 120 mi. S.E. of Chihuahua, 
pop. (1940) 5,175. 

CHIHUAHUA, a city of Mexico, capital of Chihuahua .slate, 
about 1,000 mi. N.W, of Mexico City and 225 mi. S. by E. of El 
Paso. Pop. (1930) 59.607; (1940) 56,805. The city stands in 
a beautiful valley o{>ening northward and hemmed in on all other 
sides by spurs of the Sierra Madre. It is 4,635 ft. above sea level, 
and its climate is mild and healthful. The city is laid out regu¬ 
larly, with broad streets, and a handsome plaza with a monument 
to Hidalgo and his companions of the revolution of 1810, who 
w'ere executed there. The most noteworthy of its [niblic buildings 
is the fine old parish church of San Francisco, begun in 1717 and 
completed in 1789, one of the best specimens of i8th-cen(ury 
architecture in Mexico. It was built, it is said, with the proceeds 
of a small tax on the output of the Santa Eulalia mine. Other 
prominent buildings are the Government palace, the Porfirio Diaz 
hf»spital, the old Jesuit college (now occupied by a modern insti¬ 
tution of the same character), the mint, and an ariueduct built in 
the 18th century. Chihuahua is serv'cd by the Mexican National, 
the Kansas City, Mexico and Orient (Santa Fe) and the Mexico 
North-Wc.stern railways. Mining is the principal occupation of 
the surrounding district, the famous Santa Eulalia or Chihuahua 
el Viejo mines being about 12 mi. from the city. Manufacturing 
is making good progress, especially the weaving of cotton fab¬ 
rics by modern methods. The manufacture of gunpowder for min¬ 
ing operations is another old industry. 

Chihuahua was founded between 1703 and 1705 as a mining 
town, and was made a villa in 1715 with the title San Felipe el 
Real de Chihuahua. Because of the rich mines in its vicinity it 
soon became one of the most pro.sperous town.s in northern Mex¬ 
ico, although the state was con.stantly raided by hostile Indian.s. 
In 1763 it had a population of nearly 5,000. The war of independ¬ 
ence was followed by a period of decline, owing to political 
disorder and revolution, which lasted until the presidency of 
Gen. Porfirio Diaz. In the war between Mexico and the United 
States, Chihuahua was captured on March i, 1847, by Col. A. W. 
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Doniphan, and apain on March 7, by Gen. Price. In 1864 Presi¬ 
dent Judrez made the city his provisional capital for a short time. 

CHILACHAP or Tjilatiaf, a port in Java, Netherland 
Indies, on the S. coast, in the residency ol Ilanjumas, we.st of 
Schildpadden hay. Its harbour, the mc»st favoured by nature in 
the whole of Java, is formed by the island of Nusa Rambangan, 
which is long and narrow, and lies close to the shore opposite 
C'hikuhap, beyond which it projects for a considerable distance 
and thus protects it from the heavy monsoon seas and .swell of 
the Indian ocean. With the exception of .Segoro Wedi bay, Chila- 
chaj) is the only htirbour on the south coast of Java which affords 
protection during the south-east monsoon, and it is the most 
important. 'Die town of Chiiachap, whii h has a population of 
including 070 Europeans and Eurasians, and 1,62b foreign 
Asiatics, stands on a tongue of land tlankeil on the east by Schild¬ 
padden bay. and on the west by the estuary of the river Donan. 
The entrarne to the harbour is betw'een a projecting headland 
of Nusa Kanibangan and .South IViint, on the longue of land op¬ 
posite, and is one and a half miles wide, but owing to a sand¬ 
bank, the navigable channel, which varies in depth from 2i) ft. to 
48 ft., is narrow. 'Fhe |>ort has two concrete wharves. i..^50 ft. 
and 400 ft. in hmgth, respectively, affording mooring-places for 
ves.sels drawing u|) to 30 ft. of water at low tide. 

Chiiachap is connectcal by rail with lialavia. Surabaya, Sura¬ 
karta and Samarang by a junction with the main Hatavia-Sura- 
haya line at Maos. In iQ.tQ, 1,229,000 cu.m, net of shifiiiing 
(•learerl the jKirt. Imports and exports, re.spec tively, were, for 
Chiiachap in 10,Vh 1.179.000 and 8,345,000 guilders. Japanese! 
troops occupied (,'hilachap shortly after their invasion of Java 
in World War II. 

CHILAS, a hill village far uji the Indus gorges in the North- 
West I'ronlier Province of India. It is dominated by a fort on 
the left bank of the Indus, about 50 m. below Bunji. 4.100 ft. 
above sea-level. It was occufiied by a British force early in 18(93, 
and was the scene of sharji fighting with local tribe.s. Its im¬ 
portance lies in its position with reference to the Ka.shmir-Gilgit 
route via A.stor. It is now connected with Bunji by a metalled 
road. Chilas is also important from its position on a shorter 
route to Ciilgit from the Punjab frontier than that of Kashmir 
and the Burzil pass. By the Kashmir route Gilgit is 400 m. from 
the rail-head at Rawalpindi. The Kagan route via Chilas would 
bring it too m. nearer, but the unsettled condition of the country 
through which the road jiasses has been a bar to its general use. 

CHILBLAINS (or Kmr.; Erythema pernio ), a mild form of 
frostbite, affecting the fingers or toes and other parts, and causing 
a painful inllammatory swelling, with redness and itching of the 
affected part. The chief points in its aetiology are (1) the lesions 
occur in the extremities of the circulation, and (2) they are 
usually started by rapid changes from heat to cold or vice versa. 
'I'he treatment is both general and local. In the general treat¬ 
ment, if a history of blanching lingers (fingers or hands going 
“dead") can be obtained, the chilblains may be regarded as mild 
ca.ses of Raynaud's disease, and these improve markedly under 
a course of nitrites. Cardiac tonics are often helpful. Most 
cases improve under treatment with calcium lactate or chloride, 
15 grains three times a day. Locally, ichthyol and formalin arc 
of great value in the early congestive stage. Ichthyol, 10 to 20% 
in lanoline spread on litien and worn at night, often dispels an 
attack at the beginning. Jktrmalin is equally efficacious, but 
requires more skill in its use. It can be u.sed as an ointment, 
10 to 50%, weaker for delicate skins, stronger for coarser skins. 

It .should be replaced occasionally by lanoline. For broken 
chilblains a paste made from the following prescription, spread 
thickly on linen and frequently changed, soon cures;—^Hydrarg. 
ammoniat. gr. v,, ichthyol Mx. pulveris zinci oxidi 3 iv. va.scline 3ss. 
Recently re|x'aleci very small doses of ultra-violet radiation have 
been given locally with benefuial results, but great care must be 
taken as the affected part reacts ver>’ readily to the rays. 

CHILD, SIR FRANCIS (1642-1713'), English banker, was 
a Wiltshire man who t>ecame a London goldsmith in 1664. In 
1671 he married Elizabeth Wheeler and with his wife’s step¬ 
father, Robert Blanchard (d. i68i), took over about the same 


time the business of goldsmiths hitherto carried on by the 
Wheelers. This was the beginning of Child's Bank. Child soon 
gave up the business of a goldsmith and confined himself to that 
of a banker. He was jeweller to the king, and lent considerable 
sums of money to the Government. He served as sheriff of Lon¬ 
don in 1691 and as lord mayor in 1699. In 1698 he was elected 
M.P. for Devizes and in 1702 for the City of London, and was 
again returned for Devizes in 1705 and 1710. He died on Oct. 4, 
1713, and was buried in Fulham churchyard. Child had twelve 
sons. One, Sir Robert, an alderman, died in 1721. Another, Sir 
Francis (c. 1684-1740), was lord mayor of London in 1732, and 
a director of the East India Company. He wa.s elected M.P. for 
the City of London in 1722, and was member for Middlesex from 
1727 until his death. After the death of the younger Sir Francis 
at F’ulham on Ajiril 20, 1740, the banking business passed to 
his brother Samuel, and the bank passed to his descendants, re¬ 
taining its identity until May 1924, when it was absorbed by 
Glyn Mills and Co. 

CHILD, FRANCIS JAMES (1825-1896), American 
scholar and educator, was born in Boston (Mass.), Feb. i, 1825. 
He graduated at Harvard in 1846, taking the highest rank in his 
da.ss; was a tutor in various subjects, and after two years of 
study in Europe succeeded Edward T. Channing in 1851 as Boyl- 
ston professor of rhetoric, oratory and elocution, and in 1876 
became profc.ssor of English. Child studied the English drama 
and Germanic philology, the latter at Berlin and Gottingen during 
a leave of absenc e, 1840-53; and he took general editorial super¬ 
vision of a large collection of the British poets. He edited 
SiK'nHT (5 vols., 1855), ^iinl published an important treatise in 
the Memoirs of the American Academy of Arts and Sciences for 
1803, entitled “Ob.servations on the Language of Chaucer's Can¬ 
terbury Talcs.” His largest undertaking, however, grew out of 
an original collection of English and Scottish Ballads (8 vols., 
1857-58). He accumulated, in the university library, one of the 
largest folk-lore collections in existence, studied manuscript rather 
than printed .sources, and carried his investigations into the 
ballads of all other tongues, meanwhile giv'ing a sedulous but 
conservative hearing to popular versions still surviving. His 
final collection was published as 7 'he English and Scottish Pop¬ 
ular Ballads, first in ten parts (18S2-98), and then in five quarto 
volumes, which remain the authoritative treasury of their subject. 
Profes.sor Child worked—and overworked—to the last, dying in 
Boston Sejit. 11, 1806, having completed his task save for a 
general introduction and bibliography. A sympathetic biograph¬ 
ical sketch was prefixed to the work by his pupil and successor 
George L. Kittrcdge. (See also F. P. Stearns, Cambridge Sketches, 
1905.) 

CHILD, SIR JOHN (d. 1690), governor of Bombay, and in 
fact if not in name the first governor-general of the British settle¬ 
ments in India, was born in London. He was sent as a little boy 
to his uncle, the chief of the factory at Rajapur, and in 1682 
was appointed chief of the East India Company's affairs at Surat 
and Bombay, while at the same time his brother, Sir Josiah Child, 
was governor of the conijiany at home. The two brothers showed 
themselves strong men and guided the affairs of the company 
through the period of struggle between the Moguls and Mahrat- 
tas. They have been credited by history with the change from 
unarmed to armed trade on the part of the company, but as a 
matter of fact both of them were loth to quarrel with the Mogul. 
War broke out with Aurangzcb in 16S9, but in the following year 
Child had to sue for peace, one of the conditions being that he 
should be expelled from India. He escaped this expulsion by his 
death in 1690. 

CHILD, SIR JOSIAH (1630-1699), English merchant, 
economist and governor of the East India Company, was born in 
London in 1630, the second son of Richard Child, a London mer¬ 
chant of old family. After serving his apprenticeship in the busi¬ 
ness to which he succeeded, he started on his own account at 
Portsmouth, as victualler to the navy under the Commonwealth, 
when about 25. He amassed a comfortable fortune and became 
a considerable stockholder in the East India Company, his inter¬ 
est in India being accentuated by the fact that his brother John 
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(q.v.) was making his career there. He was returned to parlia¬ 
ment in 1659 for Petersfield; and in later years sat for Dartmouth 
(1673-78) and for Ludlow (1685-87). He was made a baronet in 
1678. His advocacy, both by speech and by pen, under the pseu¬ 
donym of Philopatris, of the East India Company’s claims to polit¬ 
ical power, as well as to the right of restricting competition with 
its trade, brought him to the notice of the shareholders, and he 
became a director in 1677, and, subsequently, deputy-governor 
and governor. He was for a considerable time virtually the sole 
ruler of the company, and directed its policy as if it were his own 
private business. He and his brother have been credited with the 
change from unarmed to armed traffic; but the actual renuncia¬ 
tion of the Roe doctrine of unarmed traffic by the company was 
resolved upon in Jan. 1686, under Gov. Sir Jo.seph Ash, when 
Child was temporarily out of office. He died on June 22, 1699. 
Child made several important contributions to the literature of 
economics; csp)ecially J 3 rief Observations concerning Tnule. and 
the Interest of Money (1668), and A New Discourse of Trade 
(1668 and 1690). He made various proposals for improving Brit¬ 
ish trade by following Dutch example, and advocated a low rate 
of interest as the '‘causa causans of all the other causes of the 
riches of the Dutch peojile.” This low ratt? of intere.st he thought 
should be created and maintained by public authority. Child, 
whilst adhering to the doctrine of (he balance of trade, observed 
that a people cannot always sell to foreigners without ever buy¬ 
ing from them, and denied that the export of the precious metals 
was necessarily detrimental. He had the mercantilist partiality 
lor a numerous population, and propioundcd a new schn’me for 
the relief and employment of the poor; he advocated the reserva¬ 
tion by the mother country of the sole right of trade wilh her 
colonies. 

Srr Macaulay, History of England, vol. iv.; D. Maepherson, Annals 
of Commerce (1805) ; R. Grant, Sketch of the History of the East 
India Company (1813) ; B, Willson, Ledger and Sword (1903). 

CHILD, LYDIA MARIA (1803-1880), American author 
and reformer, was bom at Medford, Ma.ss., Feb. ti, 1803, and 
died at Wayland, Mass., Oct. 30, 1880. One of the most promi¬ 
nent women of her day, Mrs. Child’s present claims to remem¬ 
brance are the contemporaneous poimlarity of her stories Hobo- 
niok (1824), The Rebels (1825) and Philothea (1836); her edi¬ 
torship of the Juvenile Miscellany, the first children’s monthly 
periodical in the United States; and her efforts in behalf of the 
slaves, freedmen and Indians, including her stirring Appeal for 
That Class of Americans Called Africans (1833) and her editing 
of the Anti-Slavery Standard (1840-44) in association with her 
husband. In spite of the 35 editions of her Frugal Housewife 
(1829) and the German, the eight American and the 12 English 
editions of her Mother's Book (1831), these and her many other 
stories and books on feminism, religion, biography and history 
have been superseded by later works. 

Ribliograpuy: See the Letters of Lydia Maria Child (1882), with a 
biocraphical introduction by J. G. Whittier; appendix by Wendell 
Phillips; also, a chapter in T. W. Higginson’s Contemporaries (1899). 

CHILDEBERT, the name of three Frankish kings. 

Childebert I. (d. 558) was one of the four sons of Clovis. 
In the partition of his father’s realm in 511 he received as his 
share the town of Paris, and the country to the north as far as 
the river Somme, and to the west as far as the English channel, 
with the Armorican peninsula. In 524, after the murder of Chlo- 
domer’s children, Childebert annexed the cities of Chartres and 
Orleans. He took part in the various expeditions against the king¬ 
dom of Burgundy, and in 534 received as his share of the spoils 
of that kingdom the towns of Macon, Geneva and Lyons. When 
Vitiges, the king of the Ostrogoths, ceded Provence to the Franks 

535 . the possession of Arles and Marseilles was guaranteed to 
Childebert by his brothers. Childebert also made a series of expe¬ 
ditions against the Visigoths of Spain. In 542 he took possession 
of Pampeluna with the help of his brother Clotaire I., and be¬ 
sieged Saragossa, but was forced to retreat. From this expedition 
he brought back to Paris a precious relic, the tunic of St. Vincent, 
in honour of which he built at the gates of Paris the famous 
monastery of St. Vincent, known later as St. Germain-dcs-Pr^s. 


He died without issue in 558, and was buried in the abbey he 
had founded, where his tomb has been discovered. 

See “Nouveau.x documents sur Ic tomboau de Childebert a Saint- 
Germain-dc-Pres,” in the Bulletin de la SociHI dcs Anti(juaires (1887). 

Childebert II. (570-595), king of Austrasia, wa.s a son of 
Sigebert. When his father was assassinated in 575, Childebert 
was taken from Paris by Gundobald, one of his faithful leudes, 
to Metz, where he was recognized as sovereign. He was then only 
live years old, and during his long minority the power was dis¬ 
puted between his mother Brunhilda and the nobles. Chiffieric. 
king at Paris, and King Gonlran of Burgundy, sought alliance 
with Childebert, who wms adopted by both in turn. But after 
the assassination of Chilperic in 584, and the dangers occasioned 
(0 the Frankish monarchy by the expedition of Gundobald in 
585, Childebert threw himself unreservedly into the arms of 
Gontran. By the pact of Andelol in 587 Childebert was recog¬ 
nized as Contrail’s heir, and with his uncle’s help he quelled the 
revolts of the nobles and succeeded in seizing the castle of 
WoewTe. Many attempts were made on his life by Freclegond, 
who was anxious to secure Gontran’s inheritance for her son 
Clotaire II. On the death of Gontran in 592, Childeliert annexed 
the kingdom of Burgundy, and even contemplated seizing Clo- 
taire’s estates and becoming sole king of the I'ranks He died, 
however, in 595. Childebert II. had had relations with the Byzan¬ 
tine empire, and fought in 585 in the nvimc of the emperor 
Maurice against the Lombards in Italy. 

Childebert Ill. was one of the last and feeblest of the 
Merovingians. A son of King Theuderich III., he succeeded his 
brother Clovis HI. in 695, and reigned until 711. 

See H. Krusch, “Zur Chronologie der merowingi^ichen Kbnige,” 
in Eors( Itungen zur deutschen Geschkhte, xxii. 451-490. (C. Pe.) 

CHILDERIC, the name of three Frankish kings. 

CiiiLDERir 1. {c. 437-481), king of the Salian Franks, suc¬ 
ceeded his father Merwich (Merovcch) as king about 457. With 
his tribe he was e.stablished around the town of Tournai, on lands 
which he had received as a foederaius of the Romans, and for 
.some time he kept the jieace with his allies. About 463, in con¬ 
junction with the Roman general Egidius, he fought against the 
Visigoths, who hoped to extend their dominion to the banks of 
the Loire; after the death of Egidius he assisted Count Paul in 
attem()ting to check an invasion of the Saxons. Paul having 
perished in the struggle, Childeric defended Angers against the 
Saxons, recovered from them the islands they had seized at the 
mouth of the Loire, and destroyed their forces. 7 'hc Saxon chief, 
Odoaccr, now agreed to serve the Romans and the two chieftains, 
now reconciled, intercepted a band of the Alamanni. These are 
all the facts known about him. The stories of his early life by 
the Franks, of his stay of eight years in Thuringia with King 
Basin and his wife (or sister) Basine, of his return when a faith¬ 
ful servant advised him that he could safely do so by sending to 
him half of a piece of gold which he had broken with him. and of 
the arrival at Tournai of Queen Basine, whom he married, ari* 
preserved by Gregory of Tours, and have found a place in French 
epic poetry. After the fall of the Western empire in 476 there is 
no doubt that Childeric regarded himself as freed from his en¬ 
gagements towards Rome. He died in 481 and was buried at 
Tournai, leaving a son Clovis (q.v.), afterwards king of the 
Franks. His tomb was discovered in 1653, when numerous pre¬ 
cious objects, arms, jewels, coins and a ring with his name and 
the image of a long-haired warrior, were found. 

Childeric II. (c. 653-675), king of Austrasia, was a son of the 
Frankish king Clovis II., and in 660, although a child, was pro¬ 
claimed king of Austrasia, while his brother, Clotaire III., ruled 
over the rest of the dominions of Clovis. After the death of 
Clotaire in 670 he became ruler of the three Frankish kingdoms, 
Austrasia, Ncustria and Burgundy. He was murdered in 675 
whilst hunting. He was buried at St. Germain near Paris. 

Childeric III. (d.c. 751), king of the Franks, was thti last of 
the fainiant Merovingian kings. The throne had been vacant for 
seven ye^irs when the mayors of the palace. Carloman and Pippin 
the Short, decided in 743 to recognize Childeric as king. We can¬ 
not say whose son he was, or what bonds bound him to the Mere- 
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vingian family. He took no part in public busine»j, which wa$ 
dirtclrd, as before, by the mayors of the palace. When in 747 
Carloman retired into a monastery, Pippin resolved to take the 
royal crown for himself. Childeric was dethroned in 751 and 
placed in the monastery of St. Omer, (C. Pf.) 

.SVf J. J. Chiilft, Anaata^h ChiUirric I. Francorum rtgis (1655) ; W. 
Junj^lians Kriliuhe Untvr'iUfhun^rn zur Ge,u hi< htr der jrdnkischrn 
Kanivj’ Childrrifh und Clodovrch (1857); J. R. IJ. Cochet, Ar Tom- 
hrtju dr Ch'ddrrir. /., rni df% Franrs (18150): G. Kurth, Histoire 
poetiquc des Mrrovinf’ienx (180O ; and Iv Lavisw*, Histoire de France, 
6. (Paris, jyoj) and authorities quoted under Gkegohy of Tours. 

CHILDERMAS; see Iknocents’ Day. 

CHILDERS, HUGH CULLING EARDLEY (1827- 
1896), British state.sman, wa.s born on June 25, 1827. On leaving 
Cambridge he went out to Australia in 1850. In 1852 he wa.s 
a[)i)oinled auditor-general in Melbourne, and in 1853 collector of 
the ( u.stoms; he tarried through a bill for the establishment of the 
University of Melbourne, and wa.s its first vice-chancellor. In 1856 
he repre.senled Portland in the new parliament of Victoria, and was 
iommi.s.siorier of trades and cu.sloms in its first cabinet. In 1837 
Childers returned to England as agent-general of the colony, and 
in i860 entered parliament as liberal member for Pontefract. In 
i86i; he became hnantial secretary to the Treasury. He occupied 
various [)ost.s in the Gladstone ministries. A.s secretary for war 
from 1880 to 1882 he was responsible for the administration of 
the Transvaal War in 1881 and the Egyptian VV'ar in 1882. Dur¬ 
ing his term of otlice the territorial .system was introduced, with 
other administrative reforms of the army. From 1882 to 1885 he 
wa,s chancellor of the E.xchequer, and the beer and spirit duty in his 
budget of 1885 w.'is the occasion of the Government’s fall. In i 836 
he wa.s returned as a Home Ruler (one of the few liberals who 
adopted this fiolicy before Gladstone’.s conversion) for South 
Palinburgh, and was homo secretary in Glad.stone’s ministry of 
1S86. The withdrawal of the financial clauses of the first Home 
Rule bill was largely due to his threat of resignation. He retired 
from parliament iti 1892, and died on Jan. 29, 1896. 

5r(? the Life of Childen, by his son (1901). 

CHILDERS, ROBERT CAESAR (1838-1876), English 
oriental scholar, son of the Rev. Charles Childers, English chap¬ 
lain at Nice, studied Pali during his residence (1860-64) as a 
civil servant in Ceylon. In 1869 he published the first Pali text 
ever printed in Engltind, and began to prejiuro a Pali dictionary 
(2 vols., 1872-75), which was awarded the Volney prize by the 
licstitute of France. In the Journal of the Royal Asiatic Society 
he [luhlished the Maluhparitiibhdna Suita, the I’lili (e.xt giving the 
account of the last days of Buddha’s life. In 1872 he was ap¬ 
pointed sub-librarian at the India Office, and in 1873 first pro¬ 
fessor of Piili and Buddhist literature at University college, Lon¬ 
don. He died in London on July 25, 1876. 

CHILDERS, ROBERT ERSKINE (1870-1922). Irish 
politician, the son of Prof. Robert C. Childers of London, was 
educati'd at Haileybury and Trinity college, Cambridge. From 
1895 to igio he was a clerk in the Briti.sh Hou.se of Commons. 
He served as a trooper in the South African War in 1900 and 
from 1910 to 1914 wa.s engaged in political work and writing for 
Irish Home Rule. During the World War he scrvx'd in the Royal 
Naval Air .Service and in the Royal Air Force, in which he attained 
the rank of major and won the D.S.C. From 1917 to 1918 he 
served on the secretariat of the Irish Convention. On his de¬ 
mobilization he returned to Ireland and was elected to Dail Eircann 
as deputy for Wicklow in May 1921. He was principal secretary 
to the Irish delegation of plenipotentiaries to Westminster, Oct.- 
Dee. 1921. He afterwards opposed the Anglo-Irish Treaty of 1922, 
supfMirfcd De Valera in the Dail and joined the Republicans when 
they again took up arms. He was captured in Wicklow Nov. 10, 
1922, and tried by military court martial on Nov. 17, on the tech¬ 
nical charge of having possession of an automatic pistol without 
projier authority. He was found guilty of treason, and executed 
on N6v. 24. 1922. 

.\monp his jniblirations are; vol. v, of The Times History of the 
South African War, dealing with the guerilla campaigns; a brilliant 
Rtory, The Riddle of the Sands (1903); The Framework of Home 
Rule (1911) ; Military Rule in Ireland (1920). 


CHILD PSYCHOLOGY. General psychol^y is concerned 
chiefly with the mental life of human beings. Child psychology 
considers the complicated course of mental development which 
precedes maturity, and embraces newborn infancy as well as 
childhood and youth. Adolescence, the complex |)eriod of transi¬ 
tion which begins with puberty in the early teens and extends into 
the middle twenties, presents important psychological problems 
relating to the attainment of maturity, but the term, child psychol¬ 
ogy, is ordinarily restricted largely to the pre-adolescent ixiriod. 

The Problems of Child Psychology. —The central scientific 
problem of child pisychology is the delineation and interpretation 
of the growth of the mind, or, in other words, of the ontogenesis 
of human behaviour. It is impossible to describe the child mind 
as though it were a fixed entity, for the gamut of growth is too 
wide. From the mewling infant to the whining schoolboy, “with 
satchel and shining morning face,” the mental life of the child is 
changing constantly. Psychologically, it is necessary to reckon 
even with the behaviour differences between the four-months and 
the six-months old infant. Function in relation to age, the nature 
of individual differences in children of precisely the same age, the 
relations between age and maturity, are basic problems in a sy.s- 
tcmatic psychology of child development. 

Methods of Investigation. —The growth of the mind can be 
traced only by obscrv'ation of the child's characteristic behaviour. 
There is no possibility of ob.sorving his consciousness in any im¬ 
mediate way, and there is meagre possibility of enlisting the child’s 
introspection. It remains, therefore, to note scientifically the 
growth of behaviour itself by any or all of the following methods: 
(a) Naturalistic observation takes account of the child as he is in 
his ordinary surroundings. It reports episodes and phases of his 
life; or it records in a biographical manner, as in Shinn’s classical 
notes, (b) Experimental observation limits and controls its data 
by devices and instrumental technique, (c) Psycho-metric and 
normative studies aim to define behaviour in quantitative and 
orientational terms so that children of varying ages, capacities 
and conditions may be compared through starulardized tests and 
stati.sticalJy derived norms, (dj Clinical investigation combines 
two or more of the above methods, and focuses intensively on 
selected individuals, correlating data from a variety of angles. 
Psycho-analysis is a sjiccial type of clinical method, which serves 
in some instances (0 reveal the psycho-genetic importance of in¬ 
fantile behaviour events in determining deviation.s in adult con¬ 
duct. (e) Co-o{K'rative child research, in recent year.s, has de- 
velo{>cd so extensively as to deserve special mention, It is 
exemplified in university research centres like those at Iowa, Chi¬ 
cago, Minnesota, California, Yale, Berlin, Vienna and Geneva, 
where investigations in genetic psychology, biometrics, anthropo¬ 
metry and pediatrics, as well as clinical, educational and child guid¬ 
ance activities, are co-ordinated. There is an increasing tendency to 
widen the scope of child psychology so as to include all the phases 
of child development, and to incorpioratc the outlook of the medi¬ 
cal and biological sciences, including biochemistry, developmental 
physiology and animal psychology. In this sense the study of child 
development becomes a subdivision of the science of psycho¬ 
biology. 

The Beginnings of Child Behaviour. —From the standpoint 
of developmental psychology, the whole life cycle is a continuum, 
and the growth of the mind begins with the growth of individual 
behaviour. Minkowski, and others, have found evidences of such 
behaviour throughout most of the prenatal period. Two months 
after conception, rudimentary body reflexes appear; the elements 
of the spinal reflex arc are already found in the foetus of that 
age. In the third month, mouth movements are evident. In the 
fourth, fifth and sixth months, deep cervical reflexes and labyrinth 
reflexes, involving head, arms and legs occur. By the seventh 
month most of the vital reflexes necessary for extra-uterine exist¬ 
ence are well advanced, so that the prematurely born child has a 
chance of survival. There is good reason to believe that the infant 
of six to nine months, whether within or without the womb, is 
already a habit-forming creature, able to learn through processes 
of conditioning. Prematurity of birth does not, however, hasten 
the general course of the infant’s behaviour growth. 
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Sensorl-motor Development. —Sensitivity to light, sound, 
pressure and temperature, to change of position and internal bodily 
conditions is present to some degree before birth. The earliest 
sensory responses are on a spinal and sub-cortical level, whereas 
well-defined sense-perceptions, with appreciation of form, space 
and localization, deptmd upon the maturation of the whole sensory 
apparatus, particularly the cortex, and upon the organization of 
habits of response through conditioning. Hearing undergoes rapid 
organization in the first two months, but the acquisition of visual 
and oculo-motor control is a long process in which horizontally 
moving objects are followed before vertically moving objects. 
There is selective regard for the human face by the fourth week. 
A small quarter-inch i:>ellet is regarded as early as 20 to 24 weeks. 
The early sensory life of the child is probably not a “big blooming, 
buzzing confusion”; but the stimuli are more or less distinctly 
sensed as ari.sing out of a neutral or contrasting background 
(Gestalt). 

Although there are individual variations, sensori-motor develop¬ 
ment tends to follow orderly sequences suggested by the approxi¬ 
mate dates which are assigned to the following items; Closing in 
with two hands upon a dangling object (18 weeks); picking up an 
object on contact (20 weeks); reaching for object on sight (24 
weeks); plucking pellet with pincer prehension (40 weeks); right 
or left handedness partially established (40 weeks); sitting alone 
(9 months); walking alone (15 months); running (2 years); 
scribbling imitatively (i year); scribbling spontaneously (li 
years); copying a circle (3 years), a square (5 years), a diamond 
(7 years). The rate of tapping (with a stylus or pencil) steadily 
rises from about 100 per minute at 4 years to about 250 at 12 
years. 

Language.->-Languagc constitutes jxjrhaps the most compli¬ 
cated of all the mental achievements of childhood. The infant 
begins his post-natal career with a cry, which in the first few 
weeks becomes differentiated for hunger, cold, discomfort. At three 
months, pleasure is vocalized. At four months, laughter occurs. 
At five months eagerness is voiced; sound play, at first solitary, 
later imitative and socialized, becomes increasingly channelized. 
Interjections and syllables like “dada” and “mama” become well 
defined at nine months. Heedful responsiveness to words, and 
adjustment to simple verbal commands or signals, follow soon 
after. At one year the child may have a vocabulary of three 
words; at two years it is nearer 300; at .six years it is nearly 3,000; 
at twelve years it may be reckoned (Stanford-binct scale) at over 
14,000. There are large individual differences which become enor¬ 
mous when retarded and precocious children are compared. About 
()0% of two-year old children use sentences from two to eight 
words in length. Verbs are relatively much more frequent in the 
young child than the adult. Conjunctions show a slow and steady 
increase from two to eight years, and subordinate clauses appear 
before the fourth year. Piaget has shown that during the first 
seven years the child’s speech is highly ego-centric, even his con¬ 
versation having a monologue asfx;ct. At about eight years true 
communication of thought becomes more characteristic and in¬ 
fantile notions of causality give way to more conceptual types of 
judgment and reasoning. Childi.sh lying due to immaturity of the 
language function also tends to disapi;)ear. 

Intelligence.—In a psycho-genetic sense the growth of intel¬ 
ligence begins early. Even the new-born child is a habit-forming 
creature. Conjointly through experience and maturation of his 
abilities, he “learns” to adapt himself to his surroundings. He 
learns to act to cues, sights, sounds, and to relations between 
things. This adaptability is the essence of that which is later called 
intelligence. Even before his first birthday he shows insight and 
can use a string as a tool to pull an attached object toward him; 
at two years he distinguishes between in and under; at three years 
he builds from a model a bridge of three blocks; at five years he 
defines words in terms of use; at seven years he makes a verbal 
distinction between a stone and an egg; and at twelve years he 
can define abstract words such as envy and pity. His memory span, 
as measured by the number of digits he can recall, increases 
steadily during these years. He gradually acquires notions of 
Bimilarity, analogy, truth, error, causation, but his intellectual 


interests arc rooted in the concrete rather than the abstract. Much 
of his concealed thinking is more nniVc and primitive than we 
suspect. 

While the doctrine of psychological recapitulation in iin extreme 
form is to be discredited, it has some ai)plical)ility to the child’s 
intellectual development. The child tends to follow primitive 
modes of thought in the early stages of his logic, and does not 
think merely like an undeveloped adult. Jaensch and others have 
demonstrated that many Children have the gift of eidetic imagery, 
which is a capacity to reproduce vividly an object once .seen and 
not as a transient pallid image. This natural and valuable child¬ 
like mental trait is in danger of disappearing under the influence 
of rationalistic culture. 

Personality.—Mental growth results in a steady intensification 
of individuality. The new-born infant seems relatively inchoate, 
vegetative and unorganized; but the process of integration begins 
promptly and issues in a changing complex of attitudes, predis¬ 
positions and habits, which constitutes his personality. The struc¬ 
ture of this personality is the result of both intrinsic and e.xtrinsic 
factors, the intrinsic ones being the organic cravings and proi)en.si- 
tics such as hunger, thirst, fear, rage and aggre.ssion, affection, imi¬ 
tative activity, playful, exploitive and experimental activity Out 
of such general tendencies arise all sorts of emotional or instinc¬ 
tive seeking and avoiding re.sponses, such as curiosity, mwlesty, 
self-display, jealousy, emulation and co-operation. Temperamental 
qualities, constitutional tyv^c, and endocrine characteristics, must 
be counted among the intrinsic factors. The actual patterns of 
behaviour, however, are decisively shaped by extrinsic condition¬ 
ing factors through socfel impress, and by the action of the con¬ 
ditioned reflex. Psycho-analysis places strcs.s on nutritional, sexual 
and prescxual factors as moulding both the con.scious and uncon¬ 
scious trends of conduct. 

From the standpoint of jxirsonality, the development of the 
child's mind consists in the progressive attainment of emotional 
indei)endence, or morale. This i.s a process of increasing detach¬ 
ment from the parental care upon which the infant is .so completely 
dependent; hence the parent-child relationship is a key to the 
progress of the psychological maturity of the child. The child’s 
mind is not a faded replica of the adult mind, but has unique 
characteri.stics which are inadequately understood. Schiller com¬ 
bined truth and imagination when he remarked that the adult 
would be a genius if he but lived up to the promise of childhood. 
Sincerity, directness, originality, naive freedom from inhibition, 
vitality and happine.ss are characteristic of childhood at its best, 
and the mental health of the race deix;nds upon an increasing pro¬ 
jection of these qualities into maturity. 

liiMLioGRAeiiv.—A. Binct, The Development of IntelUge.ncr (Paris, 
TO05) ; K. Buehlcr, Die geistifie linlivickdung drs Kindes (5th cd., 
Jena, 1929) ; A (Resell, The Mental Growth of the Pre-School Child 
(192.5). and Infancy and Hitman Growth (1928); G. S. Hall, 
Adolescence (190.4); L. W. Stern, Psychology of Parly Childhood 
(1924); L. Tcrman, The Measurement of IntelUgenre (1916); Ed/rwr 
James Sw’ift, The Psychology of Childhood (1930). (A. Gks.) 

CHILDREN, CARE OF: see Infancy. 

CHILDREN, DISEASES OF. The study of this subject, 
known also as Pediatrics, is comparatively modern. There was no 
recognition of the need for special instruction in it a.s jiarl of the 
curriculum at the medical schools, until, in 1800, King’s College 
Hospital (London) appointed a physician to treat children only 
and to teach the students this subject. Gradually the recognition 
of this need has spread to other medical schools, or been forced 
upon them by examining bodies. 

Methods of Feeding. —Infant feeding has passed through 
various phases. In the 17th century, when the mother was unable 
to suckle, wet nursing was the recognized alternative. In the 18th 
century hand-feeding began to replace suckling and brought with 
it the ills of faulty feeding; in the latter half of the 19th centu^ 
the importance of infant feeding as one of the largest factors in 
infant mortality and diseases began to be recognized. 

An attempt to replace tbe haphazard methods of the time was 
made by the introduction of percentage feeding in America. This 
necessitated an exact knowledge of the percentage composition of 
milk, cream, etc. Directions for feeding were given as a prcscrip- 
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lion ordering the percentage of protcid, fat, and sugar, and labora¬ 
tories were established in which such foods could be prepared. 
This method involved fallacies of theory and practice, but it en¬ 
couraged more accurate and intelligent understanding of infant 
feeding. 

A new departure is the so-called calorie feeding. The energy- 
producing value of a food, calculated in units of heat which the 
food would produce on combu.stion (i calorie-- heat reejuired to 
heat 1 kilo of water 1^' Cj, determines its atlequacy for the in¬ 
fant. At certain ages a certain number of calories per lb. weight 
is tound to be requisite, so that food reejuirt-ments can be de¬ 
termined by mathematical calculations. The fallacies of this 
method are considerable, but it is occasionally useful. 

Whilst the physicians and laboratory- workers were investigat¬ 
ing the subject from the scientific standpoint, a great step forward 
was made by the establishment of ('onsuUations de Nourrissons 
(180.’) in rrance, and a little later of Infant ('onsultation Centres 
or Infant W'elfare Centres (iqo6) in Great Britain and in other 
parts of the world. Mothers take their healthy infants to these 
and are instructed as to their feeding and care. 

Biochemical research has shown that, besides the gross chemi¬ 
cal composition of foods, there are subtler constituents, viz., 
“accessory factors” or “vitamins,” which are essential to health, 
and, indeed, to lift.'. (.See BiocirnMisTKY. 1 Related to lack of 
these vitamins are two diseases, infantile scurvy and rickets, the 
lormer definitely due to lack of vitamin C, the latter to deficiency 
ot some anti-rachitic factor of which little is known. 

In connec tion with the latter, the value of ultra-violet rays has 
recently been recognized; whether fruttf sunlight, arc lamp, or 
mere ury vapour lamp, these rays improve the gciu-ral health and 
vigour and are benetuial in certain diseases, particularly rickets, 
in which they effect a rapid cure of the bone affection. To a less 
degree they are useful in some forms of tuberculosis. Amongst 
(liseasers affecting nutrition in infancy, congenital hyjiertrophy of 
the pylorus was lorrnerly one of the most fatal; but now has been 
so Mucessfully treated by surgery that the majority recover. 

'I’lie ri.se of bacIc-riolugy has revolcilionizcHl our views of many 
diseases of children, but some still await fuller knowledge. Infan¬ 
tile paralysis is one of these. Mexner and his co-workers in New 
York, by a series of experiments on monkeys, have shown that, 
as had already been su.speclecl, this disease which wreiks the lives 
of so many children is due to some infection, and they have in¬ 
vestigated the conditions and ways in which it can be communi¬ 
cated (icc- SriNAL ). The e.\act nature of the virus 

is iiiuertain, but experiments have shown that infection may enter 
by the naso-pharynx and may probably be spread by carriers 
J.Nolalcd ca.ses occur every summer and occasionally epidemics, as 
in 1‘aiglancl in ic)i 1 and in America in i()io. 

'I'he specilK fevers to which childri'n arc* most liable, siarlet 
fever, measles, chicken-pox and munqis ((/(/ ) are still a mystery 

as to their exciting cause. VNdiooping cough ((/ v.), however, has 
been traced to a specilic bacillus and a vaccine of this organi.sni 
has been used e.vtensively, but with doubtful benefit. The dis¬ 
covery of an antitoxin for diphtheria in iSc;,^ led to a large reduc¬ 
tion in the mortality from that disease: the deaths from laryngeal 
diphtheria fell within two years from 6**^, to j 8G', and a few 
years later to 11 7G';. 

Tests for Diphtheria. —Various efforts have been made to 
immunize children against measles by serological methods and 
successes in this connection have been reported. I'he most notable 
advance touching specific fevers has been the Schick test for 
diphtheria (k)!^). Susceptibility to this disease can be detected 
by intracutaneous injection of n minute clo.se of the toxin of diph¬ 
theria; a .slight redness or swrlling at the site of infection within 
24-48 hours indicates (hat the person show'ing it is susceptible. 
Such a means of distinguishing between children liable to infec¬ 
tion and those who are not liable is clearly of great value when 
diphilu'ria occurs in a school or institution. As a sequel to this 
a new method has been introduced of conferring immunity by 
subcutaneous injections of a toxin-antitoxin. In this way a child 
found by the Schick test to be susceptible can be immunized for 
several months, whereas an ordinary antitoxin protects only for 


a few weeks. A similar test, the Dick test, has been used to detect 
susceptibility to scarlet fever by the intracutaneous injection of 
j a very dilute toxin prepared from streptococci. 

I There has been a striking decrease in the mortality of the 
specific fevers of childhood during recent years. The annual 
mortality in h^ngland and Wales per million persons living was in 
1883: scarlet fever 1,270, measles 962, whooping cough 1,086; in 
1923, scarlet fever 83, measles 508, whooping cough 399. 

The effects of congenital .syphilis (srr Ve.vereal Diseases), 
first studied in detail by Diday of Lyons in 1854, have been more 
fully realized .since the introduction of the Wassermann lest 
(1906 ), in which the examination of the blood indicates the pres¬ 
ence or absence of this disease. It may be present when no char¬ 
acteristic symptoms occur, indeed without symptoms of any sort. 

Applied indiscriminately to children attending hospitals, this 
test has shown a positive result in proportions varying from 
0-59G.' in London to 10 4% in Glasgow, but for the general child 
population these figures are probably too high. Syphilis causes a 
large waste of potential lives by miscarriages and still-births, of 
W'hich there w-ere 40% in a series of 187 pregnancies in syphilitic 
families, whilst of 112 live-born children in these families 33't, 
died in infancy or early childhood. Nor does this represent the 
full extent of its mischief, for mental dciiciency, various forms 
of paralysis, impaired .sight, deafness, and various deformities in 
the child are in some instances direct or indirect results of 
syphilitic parentage. Of late, a wider knowledge of the effects of 
syphilis and its prevention and treatment in adults has reduced 
the frequency and severity of the inherited disease in children. 
The latest treatment is by subcutaneous or intravenous injections 
of arsenical or bismuth preparations. 

Tuberculosis. —Amongst the di.seases which not only account 
for a considerable mortality in childhood, but also add to the 
number of the unfit when the child grows uj). are tuberculosis and 
rheumatism ( sa : Tuberculosis ). Of children dying in hospitals 
about one-third have tubercle, although in some of these it is 
not (he cause of death. Tuberculous disease of bones or joints in 
children is responsible for much lifelong crippling, and tubercu¬ 
losis of the lungs or other organs often means at a later age years 
of delicacy and unfitness for the battle of life. Tuberculosis lakes 
its heaviest toll during the first live years of life, e.specialiy in 
the second year, to which belong 26% of the deaths from tuber¬ 
culosis in children under 12 years of age. The danger of tubercu¬ 
lous cow’s milk has become recognized. In 1Q13 q of samples 
of London milk showed tubercle bacilli. The education of the 
public to the danger of unboiled milk is tending to safeguard 
children from this infection. 

Rheumatism. —Rheumatism, unlike tubcrculo.sis, hardly ever 
occurs under three years of age. It affects chielly children from 5 
to 12 years of age of the hospital class, and perhajis rnon* amongst 
the {loorer middle class than amongst (he very poor. Gf children 
from 6 to 12 years old admitted to the medical wards of a hos¬ 
pital, nearly 25% were suffering from some rheumatic affection 
and in an out-patient department of children 5 to 12 years old 
13% were attending for rheumatic troubles. Rheumati.sm in 
children affects the joints much less than in adults. Often, 
especially in girls, it,takes the form of chorea; often the only 
indication is vague pain mistaken for growing pains, or perhaps 
a stiff neck, but however slight such manifestations the rheuma¬ 
tism which they indicate is spiecially liable in children to attack 
the heart. Heart disease in childhood is mostly rheumatic; some¬ 
times it is rapidly fatal, more often after some years of invalid 
existence the heart gradually fails and the child dies. The dura¬ 
tion of life in these children W’ith rheumatic heart disease depends 
chiefly on the possibility of prolonged rest and careful restriction 
of exertion, perhaps for tw'o or three years. Complete recovery 
is not impossible in some cases, and in others life may be pro¬ 
longed many years in uscfulne.ss and comfort. 

Bibliography. — L. Emmett Holt. Diseases of Infancy and Child¬ 
hood (3rd cd., 1018) and The Care and Feeding of Children (3rd ed., 
iOi8); Hcnr>' Ashby and G. Wright, The Diseases of Children (1022) ; 
Hugh T. Ashby, Infant Mortality (1Q22) ; J. H. Hess, Premature and 
Congenitally Diseased Infants (1Q23) ; G. F. Still, Common Disorders 
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CHILDREN—PROTECTIVE LAWS. English law has 
always in theory given to children the same remedies as to adults 
for ill-usage, whether by their parents or by others, and has never 
recognized the patria potestas of earlier Roman law. The only 
points in which infancy created a defect in civil status W'ere that 
infants were subject to the restraints on complete freedom of 
action involved in their being in the legal custody of the father, 
and that it was and is lawful for parents, guardians, employers 
and teachers to inflict corporal punishment proportional in amount 
and severity to the nature of the fault committed and to the 
age and mental capacity of the child punished. But the court of 
chancery, in delegated exercise of the authority of the sovereign 
as parens patriae, always asserted the right to take from parents, 
and if necessary itself to assume the wardship of children w’herc 
parental rights were abused or serious cruelty was inflicted, the 
power being vested in the High Court of Justice. Abuse of the 
power of correction was regarded as giving a cause of action or 
jirosecution for assault; and if attended by fatal results rendered 
the parent liable to indictment for murder or manslaughter. 

The conception of what constitutes cruelty to children un¬ 
doubtedly changed considerably w'ith the relaxation of the ac¬ 
cepted standard of severity in domestic or scholastic discipline and 
with the growth of new ideas as to the duties of parents to 
children. 

Starting from the earlier conception, which limited ill-treatment 
legally punishable to actual threats or blows, the common law 
came to recognize criminal liability in cases where iKTsons, bound 
under duty or contract to supply necessaries to a child, unable 
by reason of its tender years to provide for itself, wilfully neg¬ 
lected to supply them, and thereby caused the death of the child 
or injury to its health, although no actual a.ssault had been com- 
tnilted. Questions have from time to time ari.sen as to what could 
be regarded as necessary within this rule; and quite apart from 
legislation, popular opinion has influenced courts of justice in re¬ 
quiring more from parents and employers than used to be re¬ 
quired. But parliament has also intervened to punish abandon¬ 
ment or exposure of infants of under two years, whereby their 
lives are endangered, or their health has been or is likely to be 
permanently injured (Offences against the Person Act. 1861, 
sec. 27), and the neglect or ill-treatment of apprentices or ser¬ 
vants (same act, sec. 26, and Conspiracy and Protection of 
Property Act* 1875. sec. 6). By the Poor Law Amendment Act, 
1868, parents were rendered summarily punishable who wilfully 
neglected to provide adequate food, clothing, medical aid or lodg¬ 
ing for their children under 14 years of age in their custody. 

The Acts of 1889 , etc. —The chief progress in the direction of 
adequate protection for children prior to 1889 lay less in positive 
legal enactment on the subject than in the institution of an effec¬ 
tive method of discovering and repressing cruelty punishable 
under the ordinary law. In the absence of any pro|xm system of 
public prosecution, it is undeniable that numberless cases of 
neglect and ill-treatment went unpuni.shcd. The foundation of the 
National Society for the Prevention of Cruelty to Children by 
the late Benjamin Waugh met this need, and through its efforts a 
statute w'as passed in 1889 with the special object of preventing 
cruelty to children. This act was superseded in 1894 by a more 
stringent act, which was repealed by the Prevention of Cruelty 
to Children Act. 1904, in its turn superseded for the most part by 
the Children Act, 1908, which introduced many new provisions 
in the law relating to children and specifically dealt with the 
offence of “cruelty” to them. This offence can only be committed 
by a person over 16 in respect of a child under 16 of whom he 
has “custody,” “charge” or “care.” The act presumes that a child 
is in the custody of its parents, step-jxirents, or a person cohab¬ 
iting with its parent, or of its guardians or persons liable by law 
to maintain it; that it is in the charge of a person to whom the 
parent has committed such charge (e.g., schoolmaster), and that 
it is in the care of a person who has actual possession or control 


of it. Cruelty is defined as consisting in assault, ill-treatment, 
neglect, abandonment or cx^wsurc of the child in a manner likely 
to cause unnecessary suffering or injury to health, including in¬ 
jury to or loss of sight, hearing or limb, or any organ of the body, 
or any mental derangement; and the act or omi.s.sion must be 
wilful, i.e\, deliberate and intentional, and not merely accidental 
or inadvertent. The offence may be punished either summarily 
or on indictment, and the offender may be sent to fx-nal servitude 
if it is shown that he was directly or indirectly interested in any 
sum of money paj'able on the death of the child, e g., by having 
taken out a policy permitted under the Friendly Societies Acts. 
A parent or other person legally liable to maintain a child or 
young person will be deemed to have “neglected" him by failure 
to provide adequate food, clothing, medical aid or lotlging, or if 
in the event of inability to provide such food, etc., by failure to 
t.ike steps to procure the same under acts relating to the relief 
of the poor. 

These statutes overlap the common law and the statutes al¬ 
ready mentioned. J’art of their efficacy lies in the {)rovisions 
which facilitate the taking of evidence of young children, in per¬ 
mitting poor law authorities to prosecute at the cxjxmse of the 
rates, and in permitting a constal)lc on arresting the offender to 
take the child aw.iy from the accused, and the court of trial on 
conviction to transfer the cu.stody of the child from the offender 
to some fit and willing {)ers()n, including any society or body 
corporate established for the reception of poor children or for 
the prevention of cruelty to children. The provisions of the acts 
as to procedure and custody extend not only to the offence of 
cruelty but also to all offences involving bodily injury (0 a child 
under 16, such as abandonment, as.sault, kidna[)ping and illegally 
engaging a child in a dangerous public performance. 

Baby-farming—The act of 1908 enacted more stringent pro¬ 
visions against baby-farming (g.v.). The Infant Life Protection 
Act of 1897 did not apply where only one child was taken, but 
now by the Act of 1908, where a person undertakes for reward 
the nursing and maintenance of one or more infants under the 
age of seven years apart from their parents or having no parents, 
he must give notice in writing to the local authority within 48 
hours from the reception of the child. If an infant is already in 
the care of a person without reward and he undertakes to continue 
the nursing for reward, such undertaking is a rccef)tion of the 
child. The notice to the local authority must state, the name, sex, 
date and place of birth of the infant, the name and address of the 
person receiving the infant and of the person from whom the 
infant was received. Notice must also be given of any change of 
address of the j)erson having the care of the infant, or of the death 
of the infant, or of its removal to the care of some other [x'rson, 
whose n.'ime and address must also be given. It is the cluty of 
local authorities to provide for the carrying out in their districts 
of that portion of the act which refers to nursing and maintenance 
of infants, to appoint infants’ protection visitors, to fix the num¬ 
ber of infants which any person may retain for nursing, to remove 
infants improperly kept, etc. Relatives or legal guardians of an 
infant who undertake its nursing and maintenance, hospitals, 
convalescent homes or institutions, establi.shed for the protection 
and care of infants, and conducted in good faith for religious and 
charitable purposes, as well as boarding schools at which efficient 
elementary education is given, are exempt from the provisions of 
the act. 

The Acts of 1904 and 1908 deal with many other offences in 
relation to children and young persons. The Act of 1904 intro¬ 
duced restrictions on the employment of children which lie on 
the border land between cruelty and the regulation of child labour. 
It prohibits custodians of children from taking them, or letting 
them be, in the street or in public-houses to sing, play, perform 
or sell between 9 p.m. and 6 a.m. These provisions apply to boys 
under 14 and girls under 16. There are further prohibitions (i) 
on allowing children under 11 to sing, play, perform or be ex¬ 
hibited for profit, or offer anything for sale in public-houses or 
places of public amusement at any hour without a licence from a 
justice, which is granted only as to children over ten and under 
stringent conditions; (2) on allowing children under 16 to be 
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trained as acrobats, contortionists or circus performers, or for 
any dangerous j)crformance; and the Children’s Dangerous Per¬ 
formances Act, 1879, as amended in 1897, makes it an offence to 
employ a male young person under 16 and a female under 18 in a 
dangerous public performance. 

The Act of 190H renders liable to a fine not exceeding £25, or 
alternatively, or in addition thereto, imprisonment with or without 
hard labour for any term not exceeding three months, any custo¬ 
dian, etc., of any child or young person who allows him to be in any 
street, premises or place for the puqxise of begging or receiving 
alms, or of inducing the giving of alms, whether or not there is 
a pretence of singing, playing, performing or offering anything 
for .sale. An important departure in the Act of 190H was the 
attfm[)t to prevent the expo-sure of children to the risk of burn¬ 
ing. Any custodian, etc., of a child under seven who allows that 
child to be in a room containing an ojK-n grate not sufficiently 
protected to guard against the risk of burning or scalding is liable 
on summary conviction to a fine not exceeding £10. Provision is 
made against allowing children between the ages of four and i6 
to be in brothels; it is also made a misdemeanour if any cus¬ 
todian, etc., of a girl under 16 causes or encourages her seduction 
or prostitution, and any person having the custody of a young girl 
may he bound over to exercise proper care if it is shown to the 
satisfaction of a court of summary jurisdiction, on the complaint 
of any jeerson, that she is exposed to such risk. 

Tobacco and Intoxicants.^—The Act of 1908, following in 
(his ixirlicular legislation in many parts of the United States and 
in some of the Urilish colonies, places a penalty on selling tobacco 
to any jicrson ai:>parcntly under the age of 16, whether for his own 
use or not. It empowers constables and park keepers to seize 
tobacco in the possession of any ficrson apparently under 16 
found smoking in any street or public place, as well as to search 
them; it also empowers a court of summary jurisdiction to pre¬ 
vent automatic machines for the sale of tobacco being used by 
young perscens. The act also contains useful provisions empower¬ 
ing the clearing of a court whilst a child or young person is giving 
evidence* in certain cases (e.g., of decency or morality), and the 
forbidding children (other than infants in arms) being present in 
court during the trial of other persons; it places a penalty on 
pawnbrokers taking an article in pawn from children under 14; 
and on vagrants for preventing children above the age of five 
receiving ediK.ation. It puts u penalty on giving intoxicating 
licjuor to any child under the age of five, except upon the orders 
of a duly (jualified medical practitioner, or in case of sickness, or 
other urgent cause; also upon any holder of the licence of any 
licensed jiremises who allows a child to be at any time in the bar 
of the licensed premises, or upon any person who causes or at- 
ternpt.s to (ause a child to be in the bar of licensed premises other 
than railway refreshment rooms or premises used for any purpose 
to which the holding of a licence is merely auxiliary, or where the 
child is there simply for the purpose of passing through to some 
other part of the ])rcmises. It makes provision for the safety of 
children at entertainments, and consolidates the law relating to 
reformatory and industrial schools, and to juvenile offenders. 
(.SVc Juvenile Offenders.) 

Very important provisions for the protection of children are 
contained in sec. 58 of the Act of 1908. This section provides that 
(iwy person may bring before a juvenile court any child under 14 
years of age who is found to he (a) begging in the street; (b) 
wandering and having no proper guardian; (c) destitute with 
parents, or surviving yiarent, in prison; (d) in the care of drunken 
or criminal ;)arcnts; (c) the daughter of a father convicted of 
the carnal knowledge of any daughter under 16; (/) frequenting 
the company of a reported thief or prostitute; (g) living in a 
house frequented by prostitutes or living in circumstances likely 
to lead to the seduction or prostitution of the child. The duty is 
laid upon the police to bring such children before the court in all 
cases where it is in the interests of the child, unless the matter is 
in the hands of the education authority, or proceedings are being 
taken by some other person. It will be noted that the right of 
^*any person” to invoke the aid of the juvenile court on behalf of 
such children is carefully preserved, but for some reason tiib 


right is, in practice, rarely, if ever, exercised. The court before 
which such a child is brought may commit him either (1) to an 
industrial school, or (2) to the care of a relative or other fit 
person. 

The juvenile offenders committee appointed by the home secre¬ 
tary has now reported (1927, p. 128) with regard to this section 
that the age should be raised to 17 years, that the services of 
probation officers should be made available and that the two 
following sub-sections should be added: (i.) Children and young 
persons under 17 who have no parents or guardians, or parents or 
guardians who are unfit to take care of them, or who do not exer¬ 
cise proper guardianship, where the court is satisfic'd that the 
children or young ijersons are falling into bad associations, or are 
exposed to moral danger or are beyond control; (ii.) children or 
young persons under 17 in respiect of whom specified offences 
(such as cruelty or sexual offences) have been committed, or 
who are living in homes where such offences have been committed 
in respect of other children or young persons, and the court is 
satisfied that they require special protection. If this recommen¬ 
dation becomes law, as is probable, the two new sub-sections will 
practically cover all the cases set out in the existing sub-sections. 

In the Act of 1908 “child” is defined as a person under the age 
of 14 years, and “young person” as a person who is 14 years and 
upwards and under the age of 16 years. The act applies to Scot¬ 
land and Ireland. Legislation much on the lines of the Ads of 
1889-1908 has been passed in nearly all the British dominions. 

See also articles Children's Courts, Education and Labour 
Law. (W. F. C. ; T. A. I.; W. C. Ha.) 

UNITED STATES 

The tendency of American law has been to enlarge the rights 
of the child and the measure of protection afforded to him against 
ill-usage, c.xploitation and conditions affecting his health, morals 
and general well-being. While the laws of the various States and 
the judicial decisions interpreting them differ in details, certain 
general principles arc now quite widely accepted. 

The first duty of the parents of children is to provide them with 
support. This obligation rests principally upon the father but 
the mother is rcijuired to do so upon the death of the father. In 
recognition of the difficulty in which a widow finds herself in caring 
for her children and at the same time working to provide support, 
39 States have passed so-called mothers’ ficnsion laws. Under these 
laws the mother, upon a projier .showing of her own ggod character 
and the suitability of her home, may receive regular grants of 
money from public authority. She is thus enabled to remain in the 
home and care for her family. The father of step-cTiildren is not 
obligated to provide for them unless he voluntarily undertakes to 
do so. In the case of an illegitimate child, the mother is liable 
for its support, and she usually does not have the benefit of 
mothers’ pensions. The father may be required to provide sup¬ 
port if his paternity has been legally adjudged or if he voluntarily 
acknowledges it and assumes the duty of support. The precise 
extent of the duty of support is determined by the law of the 
particular jurisdirtion. Generally it includes food, shelter, cloth¬ 
ing, medical care and education. Compulsory education laws 
require the attendance of children at school and impose a penalty 
upon the parents for non-compliance. At the same time, child 
labour laws prohibit the employment of the child during the time 
when he is required to be in school or in dangerous occupations. 

Generally spc'aking, the father has the control and custody of 
the child and he may determine where it shall live although the 
modern tendency is to recognise a larger right in the mother as 
to these matters. Either or both parents may be deprived of 
custody by conduct harmful to the child. In case of the father’s 
death, the mother assumes full custody and contrpl. An illegiti¬ 
mate child becomes legitimate upon the subsequent marriage of 
its parents. In a few States, legitimation can be effected through 
a judicial proceeding instituted for the purpose or through the 
process of legal adoption. A legitimated child assumes the same 
relation to the parent or parents as if bom in lawful wedlock. 
Where a child becomes an orphan or where his parents prove to 
be wholly unfit to care for him properly, he may be conunitted in 
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a legal proceeding, usually through the juvenile court, to the 
guardianship of a suitable person, a public agency or a private 
philanthropic society. Guardians may be appointed either to con¬ 
serve the property of the child or to provide care and maintenance, 
or both. 

A guardian does not assume the full status of a parent. This 
relationship is established only through the process of legal adop¬ 
tion by which the child becomes the lawful child of his adoptive 
parents. The tendency of modern legislation is to safeguard 
adoption proceedings by requiring that the child shall remain in 
the prospective foster home for a trial period, usually six months, 
before the proceeding is completed. Georgia, Minnesota, New 
York, New Mexico, North Dakota, Ohio and Virginia have such 
laws. In addition, Minnesota, North Dakota, Oregon and Vir¬ 
ginia require that some investigation of the foster home must be 
made by public authority and reports presented to the court 
having jurisdiction of the proceeding as to whether the foster 
parents arc propier persons to adopt the child and their home a 
suitable one for the purpose. 

Because of the abuses arising out of the casual transfer of chil¬ 
dren from parents to irresponsible people, several States have 
passed laws prohibiting any transfer of parental control except 
upon a court order; i.e., through guardianship or adoption pro¬ 
ceedings or upon order of a juvenile court. This is the law in 
Minnesota. North Dakota, Michigan, Alabama, Indiana, Nebra.ska 
and New Jersey. The law in many juri.sdictions prohibits the 
bringing of children into one Stale from another for purposes of 
permanent care until after investigation and approval by the 
authorities of the State to which the child is brought. 

In addition to the duty of support the parent must shield the 
child from evil surroundings and may not impose injury or cruelty 
upon him. The parent may u.se physical force to protect the child 
from danger and, under proper circumstances, to impose reasonable 
parental correction. The conduct of any adult which tends to 
deprave the morals of a child or endanger his health or well¬ 
being is punishable as a criminal offence. 

The White House Conference on the Care of Dependent Chil¬ 
dren called by I’rcsident Roosevelt in igog incorporated among its 
conclusions the following: “To engage in the work of caring for 
needy children is to assume a most serious responsibility, and 
should, thcrefoce, be permitted only to those who arc definitely 
organized for the purpose, who are of suitable character, and who 
po.s.ses.s, or have reasonable assurance of .securing, the funds needed 
for their support. The only practicable way of .securing this end 
is to require approval, by a State board of charities, or other 
body exercising similar powers, of the incorixiration of all child 
caring agencies . . .; and by forbidding other than duly incorpo¬ 
rated agencies to engage in the care of needy children.” 

Ten years later the International Conference of Child Welfare 
Experts called by the Federal Children’s Bureau declared in favour 
of regular inspection and licensing by public authority of pri¬ 
vately organized and supported child caring agencies. 

These pronouncements arc in recognition of the duty resting 
upon the State to provide proper care for dependent children or to 
insure that only adequately equipix-cl private organizations under¬ 
take the responsibility. Moreover, it is now clear that mere ap¬ 
proval by the State of articles of incorporation is not sufficient. 
There must be regular and continuous public supervision of the 
work of these societies in the light of changing standards and con¬ 
ditions. Generally speaking, recent legislation has provided for 
the annual licensing and regular inspection of three types of or¬ 
ganizations—those placing children to board or for permanent 
care in foster homes; institutions for dependent children, and 
maternity hospitals, particularly those caring for the mothers of 
children born out of wedlock. It is the latter type of hospital 
which has frequently carried on a traffic in illegitimate babies 
often referred to as baby farming, by which is meant the disposal 
of such babies to any person willing to take them and to pay the 
amount asked. Alabama, California, Minnesota, Missouri, North 
Carolina, North Dakota and Virginia have comprehensive legis¬ 
lation on this subject. Connecticut, Georgia, Kansas, Nebraska, 
New York, Ohio, South Carolina, Utah and Wisconsin deal with 


the question in a variety of ways. 

Child Welfare Bureaus. —The .State is the ultimate guardian 
of all children who need what they cannot provide for themselves 
and what natural or legal guardians arc not providing for them. 
To assist in the proper discharge of this obligation, laws have 
been enacted in se\’ernl States providing for the establishment of 
State child welfare bureaus. The work of these bureaus varies 
widely and is not subject to ready classification. One of the pri¬ 
mary objectives is to centralize and co-ordinate the child welfare 
work carried on by public authority. Among other activities the 
following are typical: securing enforcement of laws for the pro¬ 
tection of children, child placing, special care for the feeble¬ 
minded and for children born out of wedlock, supervision of pri¬ 
vate institutions and child caring institutions, co-ojK'ralion with 
juvenile courts and probation departments, assistance to local 
authorities in the administration of mothers’ pensions and. finally, 
the promotion of good standards of child care by all organizations 
doing that work. Among some of the States having child welfare 
bureaus or departments are Alabama, California, Connecticut, 
Georgia, Illinois, Massachusetts, Minnesota. Missouri, New Jersey, 
New York, New Mexico, North Carolina. North Dakota, Oregon, 
Pennsylvania, Virginia, W’est Virginia, Wisconsin and others. 

The growth of legislation for State departments has been i)aral- 
leled by the creation of local county units of child welfare admin¬ 
istration. The.se county boards of public or child welfare deal 
<lirectly with the delinquent, dependent or neglected child in the 
city and surrounding rural country and usually work in close 
harmony with the State office. California, Minnesota, North Caro¬ 
lina, New Jersey and New York are the leading States which have 
developed this type of local organization. 

Since igir protective legislation for children has been mark¬ 
edly accelerated by the work of State commis.sions for the study 
and revision of child welfare law'.s. This movement was no doubt 
stimulated in part by the British Children Act of igoS, sometimes 
referred to as the “Children’s Magna Charta.” While this Act 
was mainly a codification of existing law on the .subject, in the 
process of compilation and revision distinct advance in protective 
measures was made. The While House Conference on the Care of 
Dependent Children recommended periodic review and revi.sion of 
child welfare legi.slation. In igii the fir.st Stale commission was 
appointed for this purpose. By Dec. igz,?, 29 States and the 
District of Columbia had followed the precedent set by Ohio. In 
(he meantime, the conferences on child welfare called by the U.S. 
Children’.s Bureau in igig again endorsed the principle of careful 
reconsideration of child welfare legislation at reasonalilc intervals 
to secure the proficr co-ordination of existing law and new pro¬ 
visions where experience proved them to be necessary. In 1913 
New Hampshire and Oregon appointed commissions; Missouri 
in 1915; Minnesota in 1916; Michigan and Montana in 1917; 
Delaware, Kansas and Wisconsin in 1918; Connecticut, Indiana, 
Nebraska, Oklahoma, South Dakota, South Carolina and Texas 
in 1919. In 1920 New York, Kentucky, Tennessee and the District 
of Columbia made similar provision; North Dakota, Utah and 
Virginia in 1921; Georgia and Maryland in 1922. In 1923 new 
lommissions were created in Florida, Iowa and Pennsylvania. 
These commissions were created by legislative act or appointed by 
governors without specific legal authority. In all cases the gov¬ 
ernors named the members, except where cx-officio membership 
was specially provided for. The recommendations of the various 
commissions have been fairly widely adopted in several States. 
This is notably true in the Stale of Minnesota. Iowa, North Da¬ 
kota and Pennsylvania may also be mentioned a.s among the States 
making progress in this field. 

Bibliography.— L. A. Atherley Jones and H. H. L. Ballot, Law 
of Children and Young Persons (1909); Minnesota Child Welfare 
Commission, Report (1917); “Laws Relating to Mothers' Pensions 
in the United States, Canada, Denmark and Now Zealand," U.S. Dept. 
Labor, Children’s Bur., bull. 63 (1919) ; E, Freund, “Illegitimacy 
Laws of the United Slates and Certain Foreign Countries," U.S. Dept. 
Labor, Children’s Bur., bull. 42 (1919); “Minimum Standards for 
Child Welfare," U.S. Dept. Labor, Children’s Bur., bull. 62 (1920) ; 
“Child Welfare," Annals of the Amc. Academy of Political and Social 
Science (Philadelphia, 1921); “County Organization for Child Care 
and Protection,” U.S. Dept. Labor, Children’s Bur., bull. 107 (193a); 
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‘ I’uhlic Welfare in the United States,” Annul:* of Ame. Academy of 
Political and So< ial Science, vol. cv. f Philadelphia, 1923); “Recent 
Prcj^rcss in Child Welfare Legislation,” pafMTs read at a conference 
held in Wa.diini^ton, D.C., May 1^23 (Russcdl Sane Foundation); 
F (). Lundher^j, “State Commissions for the Study and Revision 
ol Child-Welfare Laws,” U S. Dept. Labor, Children’.s Bur., bull. 131 
(1024) ; H. H. Hart, Child Welfare in the District of Columbia (1924) ; 
K. F. Peck, “Adoption Laws in the United States,” U.S. Dept. Labor, 
Children’s Bur., bull. 148 (1025). Russell Sane Foundation, Law and 
Public Welfare in the District of Columbia (1925). (W. Ho.) 

CHILDRENITE, a rare mineral species; a hydrous basic alu- 
mitiiurn iron phosj)hale, orthorhombic in cry.stallizalion, found as 
.small brilliant crystals of a yellowish-brown colour during the cut¬ 
ting of a canal near Tavistock in Uevon.shire in 1S23. 

CHILDREN’S AID SOCIETY, THE, an American chari 
table org.'inizalion in New York city, was the first Children’s 
Aid Society in America, and was founded in 1853 by Charles Lor- 
ing Brace, “to improve the condition of jjoor and destitute chil¬ 
dren in the City of New York and in the State of New York,” 
Mr. Brace’s unique contribution to social work w.is his belief that 
the best iilace for a homeless child was in a private family home 
where he could grow' up loved and jirotectc-d iik(‘ other children. 
Out of this philoso|)hy has grown foster h(;me ttetivity. 

In 1853 tile placement of homeless children in private family 
homes in the country was begun by the society, and the provision 
of free noon lunches for fioor schoc)! children was started. The 
.same year the* society established the first Boys’ Cluli—the Brace 
Memcjrial Newsboys’ House In i86<j it opened the first school 
for Nc-gro children in New V'ork; in 1873 the .society opened the 
first Children’s Health Home—a forerunner of summer camps 
and convalescent homes. The year iScjS saw another pioneer ven¬ 
ture- by the society—a day school with bus transportation for 
crippled children. 

In the society inaugurated the first of six Children’s Cen¬ 
tre's for the development of neighbourhood health and the wise 
use of leisure lime; in 1933 it c'stablishecl Housekeeper Service 
for families where mothers are ill. 

In 1CJ37 a De[)arlment of Personal Relationshijis was organizc'd 
to aid juvenile adjustment. 

In ic; 38 plans were c'ftected for a three-year demonstration of 
practicality of boarding dependent Negro children in carefully 
selec ted foster homes 

CHILDREN’S BOOKS. Children’s “books” in Europe, 
like other books, were in use before the invention of printing. 
Such works as Crsta Romanorum, the riddles and scholastic exer- 
ci.ses of Aelfric and Alcuin, versions of Aesop’s Fables, etc., w’ere 
all used by elder children. They are, however, a yiece of social 
histor>’ ralhc-r than of speciali/.c'd literature. The early jirinted 
(and ms.) “books of courtesy”—meant to make a boy either a 
“litel clergeon, seven year of age,” or a sc|uire “curteys, lowly, and 
servisable”—are .also social documents, and may be .set apart with 
abc'cedaria, horn-books, battledores and pure school-books. Thc-y 
lived a changed life- later in works like I’rancis Osborne’s Advice to 
a Son ( ibst)), Halifax “the Trimmer’s” Lady's Gift (1688), and 
above all in Chesterfield’s Letters, to which the Blue-stockings 
provided many antidotes. The later Puritans wrote fierce moral 
text-books for children as children, not as nascent knights, or 
monks, or men of fashion. But the greatest of all Puritans was 
one of the first to see that something less stark was needed. John 
Bunyan’s Book for Boys ami Girls; or. Country Rfihnes for 
Children (1686; later renamed Divine Emblems), popular for 
more than a century, contained rough but kindly “natural history’’ 
ver.ses and vigorous “morals.” 

The Fairy Tale. —Meanwhile, oral tradition was preserving 
vernacular folk-lore, destined to be the bed-rock of children’s 
h’teraturi\ The lore of “rewards and fairies,” in the phrase of 
Bishop Richard Corbet (15S2-1635), is plain in Chaucer and 
Shakespeare, as also in the interminable mediaeval romances 
like Guv of Wanmek. There was no printed version, however, 
before*the vilely-printed chapbooks which syiread over England 
in the late 17th and early 18th centuries—the library of Steele’s 
little godson (Taller, No. 95). But the fairy-tale inv^aded Eng¬ 
land from Court—^Louis XIV.’s—^when Pcrrault’s Histoires ou 
Contes du Temps Passt^ (i6c)6 in French, prcibably r729 in Eng¬ 


lish; better known as Mother Goose's Fairy Tales), and the 
Comtesse D’Aulnoy’s tales (1707) were translated. 

But this w-as not enough to make a literature. Other develop¬ 
ments were needed. Isaac Watts created one with his moral but 
technically excellent verses. But the real beginning lay in four, 
volumes and in the personality of one man. A few’ well-known 
rhymes had appeared incongruously in severer treatises; but 
the nursery-rhyme was first thoroughly collected in Tommy 
Thumb's Pretty Song Book (1744), 7 'hc Top Book of All, Mother 
Goose's Melody, and Gammer Gurton's Garland (all ascribed to 
1760). 

The man was John Newbery, who in 1744 published his first 
children’s bcjok, The Little Pretty Pocket Book. Before his death 
in 1767, this friend of Goldsmith had built up a business which 
itself lasted into the 20th century, and had founded a new branch 
of the book trade. There is no space here to enumerate even the 
chief of his “pretty gilt toys for girls and boys” (so called from 
their gay Dutch-pape^r bindings). In form (strongly bound, not 
ill-printed, before long quite tolerably illustrated) as well as in 
substance, they decided the nature of children’s books for three 
or four generations, even though fashion in exi)ression changed. 

The Moral Tale.—Their contents were soon influenced by 
wider i.ssues than the kindly bookseller proliably foresaw. Philoso¬ 
phy and even politics intervened. Maria Edgeworth (1767-1849), 
the best of all story-tellers (as such) for children, and her friend, 
Thomas Day (Sandford and Merton, 1783-89) deliberately put 
into nursery tales the doctrines of Rousseau. Arnaud Herquin 
(“I’ami des enfans”) translated Day into French, and was him¬ 
self translated copiously, with other French writers. The active 
Quakers (like Priscilla Wakefield) wrote many moral tales, Mrs. 
Trimmer, whose Robins (1786; originally called Fabulous His¬ 
tories) remains in print on its merits as a really good story, at 
once combated Jacobinism, on behalf of the Church, and desired 
fairy-tales to be suppressed as immoral. Mrs. Sherwood, tit one 
period almost Calvinistic in her faith in damnation, also wished 
to depose Titania; but her Fairchild Family (181S, etc.) survives 
—a remarkable piece of English. Ann and Jane Taylor (1804, 
etc.) of a notable Nonconformist family, put the “cautionary 
talc” into nimble verses, of which “Twinkle, tw’inkle, little star” 
will never die; with them should be associated Elizabeth Turner 
(1807, etc.). The Lambs, despite the glamour of their name to¬ 
day, were, in a sense, of the same school, and did not, if one is 
honest, do much better. Blake is splendidly apart from all 
tendencies. 

The Return of Fantasy.—Fantasy returned in 1806, when 
40,000 copies of Roscoe’s Butterfly's Ball and Mrs. Dorset's Pea¬ 
cock at Home were sold. The tide of reaction against “amusement 
with instruction” came to a head in 1824. when the German Popu¬ 
lar Stories of the brothers Grimm began to appear in Engli.sh, with 
Cruikshank’s illustrations. Hans Andersen was translated in 1841, 
levity (ev'en naughtiness) condoned by Catherine Sinclair in 
Holiday House (1839), and absurdity made sublime by Edward 
Lear’s Book of Nonsense (1840). 

This new freedom infected even the infant South Kensington, 
and “Felix Summerly” (Sir Henry Cole, an adviser of the Prince 
Consort) was fain to introduce the Seven Champions and other 
fabulous monsters into his chaste and well-produced Home Treas¬ 
ury; an irony similar to that which had made Mary Howitt (with 
her industrious brother, an able purveyor of matter-of-fact) the 
translator of Andersen. There followed what may be called the 
Parley eiwch, in which a number of Peter Parleys—the chief an 
American, S. G. Goodrich—vded in amassing instruction in easy¬ 
going form. Their output, at its best, w’as common-sense rea¬ 
sonably expressed; at its worst, the merest unctuous Gradgrindery. 

Facts are known to be stubborn, and they persist for girls and 
boys to-day in many admirable works of popular science, often 
tinged by humanity, as in nature study and tales of discovery 
and invention. But as the substance of true children’s books they 
were killed for ever by the two Alice volumes (1865 or 1866, 
and 1872) of Lewis Carroll (C. L. Dodgson), with whom is for 
ever indissolubly associated John Tenniel. Those inspired tales 
passed at once not only into the affections of the whole English- 
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speaking world, but also into its arsenal of quotations. They made 
possible the success of the good modern fairy-tale (the poor one 
is a perpetual trap for inexperienced writers), like those of Kings¬ 
ley, George Macdonald and Mrs. Molesworth; of such books as 
Mrs. Ewing’s Lob-lie-by-the-Fire; of the better grotesques, like 
the Golliwof’ books of Miss Upton; even of the magical Peter Pan, 
and of such delicate modern art as A. A. Milne’s and Kenneth 
Grahame’s. 

Nothing can be said here of the illustrators, so numerous and 
gifted, from Bewick onwards. Nor can methods of book pro¬ 
duction be treated here, beyond the bare mention of the movable 
heads in books of 1810 or so, of “cut-out” (odd-shaped) books, 
panoramas, “rag” books, and so on; few of them are really novel 
to-day. Neither has it been possible to pursue into detail a most 
important point—the sub-division of young readers into boys, 
girls {i.e., adolescents, each for 40 years past provided with 
specialist writers like Henty and Charlotte Yonge), and “children” 
(which includes “babies”). Lastly, the nursery has “annexed” 
scores of grown-up books, from 77 /e Pilgrim's Progress onwards. 

Bibliography.— The Cambridfu^r History of English Literature, vol. 
xi., bibl.; C. Welsh, A Bookseller of the Last Century (1H85), a life of 
John Newbery and history of his firm; L. F. (Mrs. E. M.) Field, The 
Child and his Book (i8gi); A. W. Tuer, History of the Horn-Book 
(1896), Pages and Pictures from Forgotten Children's Books (1898), 
Stories from Old Fashioned Children's Books (1899); E. Godfrey, 
English Children in the Olden Time (1907) ; F. V. Barry. A Century of 
Children's Books (1925). (F. J. H. D.) 

UNITED STATES 

The development of children's books in the United States fol¬ 
lows two distinct trends;— 

(1) In colonial tinn^s, England supplied her American Colonies 
not only with her current books for children, but with the religious, 
ethical and didactic ideas that entered into the first juvenile books 
printed in her Colonies. Since that period, the leading English 
books for children have continued to form the nucleus of chil¬ 
dren's libraries in the United States. Changes in Briti.sh literary 
taste have influenced the production of the best American 
“juveniles.” The preceding English section of this article covers 
this ground for the United States as well. 

(2) American life and environment, the influx of foreigners 
from all lands, the spread of the democratic idea, the emphasis on 
things material and active, are developing a composite indigenous 
literature for American children, modified by Anglo-Saxon stand¬ 
ards of life, language and liberty. This admixture is still in the 
crucible, but its component parts may easily be .separated. It is 
chiefly this evolving “American spirit” that is discussed here. 

Colonial Period to 1800. —The Puritan conception of sin and 
preparedness for death found expression in John Cotton’s Spiritual 
Milk Dratvn out of the Breasts of Both Testaments, chiefly for the 
Spiritual Nourishment of Boston Babes in either Englattd (1646). 
This little catechism is thought to have been the first book for 
children printed in British colonial America. The famous New 
England Primer, “The Little Bible of New England” (r. 1690). 
combining lay instruction with religion, was issued in many edi¬ 
tions. From time to time it changed its text, softening its re¬ 
ligious teachings and, in revolutionary days, expressing patriotic 
sentiments purely American. Here we have the beginnings of the 
American spirit in children’s books. A glance backward, before 
the close of the i8th century, shows us an output of small story 
books grim and sombre in their Puritan emphasis. About the 
middle of the century, Newbery’s gilt toy books (see The Fairy 
Tale) were imported, and even pirated, by American book¬ 
sellers, lending a lighter touch to the reading of American children. 
Little chap-boofks, probably versions of Cinderella, Tom Thumb, 
and other fairy tales, gave delight. In 1751, Mrs. Benjamin 
Franklin was ordering from London for Sally Franklin, “One 
good Quarto Bibel,” “2 Doz. Select Tales and Fables” and other 
books. In 1741, little George Washington was revelling in a 
“pretty picture book.” In 1759, Washington was ordering from 
his London agent, for his step-children, “6 Ijttle books for children 
beginning to read and a fashionable dressed baby to cost 10 
shillings,” and, later, two small Bibles bound in turkey and two 
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small prayer books. .At the close of the i8th century there was a 
drawing away from the dismal narrative towards the tale with a 
stately moderated spirit of child happiness. But the new century 
was to bring oddly assorted groupings of American books for chil¬ 
dren, embodying changes in the American spirit. 

180 (I“ 1900 .—This was the American children’s century. The 
Puritan argument that a child is a small-sized adult more prone 
to sin, possibly, than his parents, and that his mind should be 
.stuffed W'ith facts and his imagination suppressed, gradually lost 
its hold on education in the United Slates. With the Ix'ginning of 
the 19th century, the kindergarten movement and the inqxMus 
given child study rediscovered (he play life of little children and 
the unfolding of their faculties, thus affecting the w-riting of 
children’s books. The changes, however, were progressive The 
19th century was marked by three distinct attitudes toward child 
life—the religious, the didactic and the .sympathetic. 

The moral and religious tale of England (see The Moral Tale) 
crossing the Atlantic, developed into a class of pious books inter- 
l>reting American religious experiences. These books became an 
aid in the wide-spread Sunday school movement, having their out¬ 
let through the Sunilay school library. Again American children 
were i^ubjected to the religious controversies of their elders, and 
fed on a diet of reading more or less emotional and stern. A 
legion of inferior Sunday school books were written by authors 
now forgotten. There were, however, high lights in this intro¬ 
spective gloom. Two leading writers of the Suntiay school library 
|K*riod were Catharine Maria Sedgwick (1789-1867) and Susan 
Warner (1819-1885), author of The Wide, Wide World (1850). 
Mrs. S. J. Hale (1790-1879) is remembered for her popular 
American nursery rhyme, “Mary had a little lamb.” Towards the 
end of the century, the U.S. public libraries began to organize 
children’s departments for (he free distribution of juvenile books. 
The Sunday school libraries, unable to comixte with these, died 
out. The advent of (he children’s free libraries, sufiported like 
the public schools by taxation, created a demand for books with¬ 
out religious teachings, books that met the changing requirements 
of democratic life in the United States. 

At the beginning of the 19th century the instructional book was 
in full force, but C. C. Moore’s jolly Christmas ballad, “A Visit 
from St. Nicholas” (1823), was followed by many happy-hearted 
tales. Toward (he close of the century an important influence was 
the kindergarten movement for “children’s rights,” with stress on 
ethical instruction. Leading kindergarten writers of story-books 
for children were A. E. Poulsson (/n the Child’s World, 1893), 
Elizabeth Harrison (In Storyland, 1899) and K. D. Wiggin (Birds’ 
Christmas Carol, 1888). Mrs. Wiggin’s Polly Oliver’s Problem 
(1893) had a remarkable effect. It suggested the .starting of 
library story hours at the Carnegie library of Pittsburgh (1899). 
a movement which has since.spread over the United States, and 
which has resulted in the publication of many collections of 
stories appropriate for telling. 

This whole period produced a group of American authors whose 
works stand side by side with the best F^nglish books for children. 
In the field of verse were Alice Cary (1820-71), Phoebe Cary 
(1824-71), Lucy Larcom (1826-93), Eugene P’ield (1850-95), 
Celia Thaxter (1836-94), John B. Tabb (1845-1909) and J. W. 
Riley (1849-1916). In the field of narrative among the leaders 
were Nathaniel Hawthorne. Grandfather’s Chair (1841 and 1842), 
The Wonder Book (1852), Tanglewood Tales (1853); Mary 
Majxjs Dodge, Hans Brinkcr; or. The Silver Skates (1865); T. B. 
Aldrich, Story of a Bad Boy (1870); Howard Pyle, Story of Jack 
Ballister’s Fortunes (1895); Brandcr Matthews, Tom Patdding 
(1892); F. C. Baylor, Juan and Juanita (1897); John Bennett, 
Master Skylark (1897). There were besides such favourite names 
as Frank R. Stockton (1834-1902), J. T. Trowbridge (1827- 
1916) and, of course, Charles Edward Carryl, who modelled his 
Davy and the Goblfn (1884) after Alice’s Adventures in Wonder¬ 
land, and Joel Chandler Harris (1848-1908), who collected the 
Uncle Remus tales of the American negro. Little Women (1868; 
second part, 1869) by Louisa M. Alcott (1832-88) is animated by 
a high type of the American spirit. Miss Alcott, in her numerous 
volumes, added a refreshing note of human nature to children’s 
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books. She has had many imitators. Boys’ books by W. T. Adams 
(known as Oliver Optic, 1822-97), Horatio Alger (1832-99) and 
Edward S. Ellis (1840-1916), have passed under the ban of 
juvenile book critics, in some cases rightly, in others questionably. 

Children’s magazines of the iQlh century stimulated the writers 
of American juvenile fiction. The Juvenile Miscellany founded 
by Lydia Maria Child (1826) and The Youth’s Companion (1827) 
were followed by Our Youn^ Folks (c. 1865), Wide Awake 
(1875), Harper’s Young People (1879), which later became 
Harper’s Round Table (1895) and St. Nicholas, founded in 1873 
by Mary Mapes Dodge. 

Brain and Brawn.—Before quitting the 19th century, one 
must take info account the .sturdiest of American books. Their 
themes were drawn from pioneer and frontier days, struggles for 
liberty. Indian and border warfare, adventures of scouts, trappers, 
whalers and explorers of the vast reaches of North America. The 
best of these tales arc rough-hewn, honest, courageous, patriotic 
and often reverent. James Fenimorc Coo|)er’B The Spy (1821) 
and hi.s “Leatherstocking Series,” as well as Richard Henry Dana’s 
Two Years Hejore the M(Lst (1840) have been appropriated by 
youth. Green Mountain Hoys by D. P. Thompson (1840) is the 
“classic of Vermont.” (L C. Coffin’s My Days and Nights on the 
Hattlefie.ld (1864), is a fine sample of numerous Civil War narra- 
livc.s. Among the titles reminiscent of covered wagons and other 
dramatic American experiences are: T. M. Reid, The Scalp 
Hunters (1851); C. C. (,'offin. Hoys of ’y6 (1879); Noah Brooks, 
Hoy Emigrants (iSyO) and Hoy Settlers (1891); E. Eggleston, 
The Hoosier School-Hoy (1883): H. H. Jackson, Nelly’s Silver 
Mine (187S). The rqth century books of brain and brawn have 
many followers in the 20th, some forceful and accurate, others 
false and sensational. The dime and nickel novels of the iqth cen¬ 
tury have passed out of the market, largely because of high cost of 
book production. 

Their succe.ssors are equally “yellow” but more costly. 

Didactic.—It is a far cry from The New England Primer {c. 
1690) with its instruction for Protestant young America, to the 
modern American school reader which must satisfy Jew and 
gentile, Roman Catholic and Protestant, and also atheist, and 
which must offend no nationality that has contributed citizens to 
the United btates. These arc the demands of the modern Ameri¬ 
can school book; in it the name of God is rarely mentioned, and 
the name of Jesu.s Chri.st is usually .suppressed. The current 
school renders arc ethically and pedagogically planned to reach 
the mind.s of mixed racial groups of children attending the public 
schools. The children’s plca.sure as well as material profit is 
considered in selecting the reading matter. The trend is away 
from the literary, like (he literary “Eclectic Scries” of readers 
of W. H. McGuffey (1800-73). A va.st number of in¬ 
structional books are is.sucd yearly, more pedagogically correct 
than their predecessors, the horn-books (see The Return of 
Fanta.sy), Noah Webster’s Spelling Book (1783), the informa¬ 
tional books of S. G. Goodrich, known as the original Peter Parley 
(i793-t86o), the Lucy, Kollo, Jonas and Franconia stories of 
Jacob Abbott (1803-79) and the biographies written by hi: 
brother John Abbott (1805-77). The 20th century instructional 
books for boy.s and girls cover every known subject of intere.st 
to modem youth. Some of them present their .subjects as projects 
for the young folk to work out; many of them have 0 sugar 
coating of fiction; hut they steadily increase in clearness, attrac¬ 
tiveness and informative value, 

1900 and the International Mind.—The first decades of 
1900 in the United Slates may well be called the “Reign of 
Youth.” At the opening of the century, educators recognized the 
child as an individual with rights, and leaned towards the substitu¬ 
tion of moral suasion and ethical instruction for discipline. These 
impulses are entering more and more into modem educational 
systems which encourage hoys and girls to elect their own studies 
and to work out their problems in the school laboratories. The 
reaction on American story books for youth is e\idcnt. The an¬ 
nual output is increased. The themes of stories stress personal 
liberty, independent action, self-support, the benefits of education, 
clean athletics and outdoor life, equal rights for boys and girls; 


also competition under leadership, the individual counting in the 
success of the group. The outstanding books of this class are well 
written, brisk and full of action. Some of them are noble-minded; 
others reflect the weaknesses of their authors. Most of them ig¬ 
nore things of the spirit. On the whole they are hearty and pa¬ 
triotic, although materialistic, and represent the best in American 
school life. They are offset by long series of books for ^oth boys 
and girls, trashy, stereotyped or .sensational, and under the ban of 
educators. 

The American spirit is taking a vital turn, modifying juvenile 
fiction. Upon our cherished Anglo-Saxon foundations is being 
reared a literary edifice composed of universal racial ideas. The 
public school and public library arc active factors in welding the 
whole. This creates an international sympathy that welcomes 
translations of the best world books for children. Some have 
depth, reverence, and domestic sctting.s—wholesome ingredients. 
Excellent examples are Hans Aanrud’s Lisbeth Longfrock (Nor¬ 
wegian); Laura Fitinghoff’s Children of the Moor (Swedish); 
Eugenie F'oa’s (pen-name of Eugenie Rebecca Rodrigucs-Gradis) 
Little Robinson Crusoe, of Paris, and Mystery of Castle PierrefUte 
(French); Hector Malot’s Nobody’s Boy (Sans Famillc) French; 
Josephine Siebe’s Hay Village Children (Thuringia, German); 
Johanna Spyri’s CornelH, Heidi, Vinzi, and many stories of child- 
life (Swiss); Zacharias Topelius’s Canute Whistlewiuks (Swcdi.sh- 
Finnish); Ninke van Hichtum's (pen-name of S. Troelstra- 
Bokma de Boer) Afke’s Ten (Dutch); Dikken Zwilgmcyer’s 
Johnny Blossom, and What Happened to Ingcr Johanne (Nor- 
w'egian). 

As said before, the American spirit in children’s books is ele¬ 
mental and is still in the crucible. It.s elements, rich and active, 
have been assembled from the best in the world. They promise 
astonishing results when once fused into a whole to produce a 
20th century American juvenile literature of living worth. 

BrnLiooRAPiiY. — Ste Prof. Algernon Tassin’s chapter on “Books for 
Children,” in Cambridge History of American Literature, vol. ii., 
(iqi8), which is brief and comprehensive and characterize.s many 
American authors for children. See also A. M. Earle, Child Life in 
Colonial Days (1899); W. T. Field, Guide to Literature for Children 
(1928), with bibliographies of Engli.sh and American children’s books; 
P. L. Ford, The New England Primer . . . with Many Facsimiles 
and Reproductions, and an Historical Introduction (1899); R. V. 
Halsev, Forgotten Books of the American Nursery, a History of the 
Devefopments of the American Story-Book (1911); C. F. Heartman, 
7 'lte New England Primer Printed in America Prior to (1915), 
a bibliographical check list embellished with cul.s; Edna Johnson 
and C. E. Scott, Anthology of Children’s Literature (19,^5), sample 
contributions, foreign and American, to American children’s reading, 
bibliographies; S. J. Kunitz and Howard Haycraft, Junior Book of 
Authors (1934), short biographies with portraits of more than 230 
foreign and American writers for children; A. S. VV. Rosenbach, Early 
American Children’s Books (193,^), with historical introduction and 
annotated bibliographies; Elva S. Smith, History of Children’s Litera¬ 
ture (i9.t7), syllabus including bibliographies covering foreign and 
American; M. J. Moses, Children’s Books and Reading (1907), a 
history of the development of children’s literature in England and 
America accompanied bv bibliographies. The N. Y. Public Library has 
a fine collection of early American “juveniles.” (F. J. O.) 

CHILDREN’S COURTS or JUVENILE COURTS, a 

spt‘cial system of tribunals for dealing with juvenile offenders, 
which has found its widest development in the United States. The 
earliest trace of such institutions is however contained in a Swi.ss 
ordinance of the year 1862. In 1869 Massachusetts adopted the 
same principle when a plan was introduced of hearing charge.*; 
against children separately and apart from the ordinary business of 
the lesser tribunals. The system of “probation,” by which children 
were handed over to the kindly care and guardianship of an 
appointed officer and thus escaped legal repression, was created 
about the same time in Boston-(Mass.) and prcxluced excellent 
results. The probation officer is present at the judge’s side when 
he decides a case, and is given charge of the offender, whom he 
takes by the hand either at his parent’s residence or at school, and 
continually supervises, ha\ing power if necessary to bring him 
again before the judge. The example of Massiichusetts in due 
course influenced other countries, and especially the British colony 
of South Australia, where a State children's department was cre¬ 
ated at Adelaide Jn iBgs, and three years later a juvenile court 
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was opened there for the trial of persons under i8 and was con¬ 
ducted with great success, though the system of probation officers 
was not introduced. 

The movement when once fully appreciated went ahead very 
rapidly and most civilized countries throughout the world have 
now adopted it. France, Germany, Spain, Holland, Belgium. Aus¬ 
tria, Hungary, Sweden and Switzerland have all established these 
courts. In Paris the splendid work of M. Henri Rollet secured 
the foundation of such a court in 1912, while the Berlin children’s 
court, established in 1923, is a particularly well worked and effi¬ 
cient one. Italy, Czechoslovakia, Yugoslavia, Poland, Bulgaria and 
Esthonia are making arrangements not yet completed. Norway, 
Denmark and Finland deal with children’s cases under a special 
code, while the Soviet Government of Russia entrusts the whole 
matter to the education authorities. In India, Madras secured 
a Children Act under which the powers conferred were to be exer- 
ci.scd ‘‘only by a juvenile court.” Bengal followed in 1922, and 
the Indian Government are now striving zealously to establish the 
principle throughout India. Australia, Canada, South Africa and 
New Zealand all have children's courts in good working order, 
and in Melbourne, Sydney, Cape Town and Johannesburg they 
are particularly flourishing. Japan introduced a very interesting 
system for dealing with offenders under the age of 18 in juvenile 
courts in the year 1922, Brazil in 1923 and the Argentine in 1924. 
Amsterdam has tried the new experiment of instituting a police 
.service e.spccially for children, many of its members being women. 
The republic of Colombia in.sists that all juvenile offenders shall 
be examined by a medical man who is present in court as an 
as.sessor. 

In England (he Home Office recommended London police mag¬ 
istrates to keep children's cases separate from those of adults; 
the .same practice or something analogous obtained in many county 
boroughs, such as Bath, Birmingham, Bristol, Bolton, Bradford, 
Hull, Manchester, Walsall, Halifax and others, and the Children 
Act, 1908, definitely established children’s courts. This act enacted 
that courts of summary jurisdiction when hearing charges, etc., 
against children or young persons should, unless the child or 
young person is charged jointly with an adult, sit in a different 
building or room from that in which the ordinary sittings of the 
court are held, or on different days or at different times. Further¬ 
more, provision must be made for preventing persons apparently 
under the age of 16 years whilst being conveyed to or from court, 
or whilst wailing before or after their attendance in court, from as¬ 
sociating with adults, unless such adults are charged jointly with 
them. The act prohibits any persons other than members and 
officers of the court, the parties to the case, their solicitors, 
coun-sel and other persons directly concerned in the case, from 
btang present in a juvenile court, except by leave of the court. 
Bona-fide press representatives are also excepted. The main 
object of the whole system is to keep the child, the embryonic 
offender who has probably erred from ignorance or the pressure 
of circumstances or misfortune, altogether free from the taint 
or contagion that attaches to criminal proceedings. The moral 
atmo.sphere of a legal tribunal is injurious to the youthful mind, 
and children who appear before a bench, whether as accused or 
as witness, gain a contemptuous familiarity with legal processes. 

The most beneficial action of the children’s court comes from 
its association with the system of personal guardianship and close 
supervision exercised by the probation officers, official and volun¬ 
tary. Where the intervention of the newly constituted tribunal 
can not only save the child from evil association when first 
arrested, but can rescue him without condemnation and com¬ 
mittal to prison, its functions may be relied upon to diminish 
crime by cutting it off at the source. Much depends u{)on the 
quality and temperament of the presiding authority. Where a 
judge with special aptitude can be appointed, firm, sympathetic, 
tactful and able to gain the confidence of those brought before 
him, he may do great good by dealing with each individual and 
not merely with hie offence, realizing that the court does not 
exist to condemn but to strengthen and give a fresh chance. 
Where the children’s court is only a branch of the existing juris¬ 
diction worked by the regular magistrate or judge fulfilling bis 
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ordinary functions and not specially chosen, the beneficial results 
are not so noticeable. The Juvenile Courts (Metropolis) Act, 
1920, has given legislative authority to this principle by enacting 
that the home secretary in .selecting a.s presidents of such courts 
certain metropolitan magistrates “shall have regard to their pre¬ 
vious experience and their special qualifications for dealing with 
cases of juvenile offenders.” 

In view of the fact that about 50% of regular criminals begin 
a life of crime when under 21 years of age. the importance of the 
juvenile courts can hardly be exaggerated. Rightly, sympatheti¬ 
cally and firmly dealt with whilst still young, the vast majority 
of these potential criminals would become good citizens of the 
State. Bad surroundings, evil companions, undesirable parents, 
mental and physical deficiencies and various psychological causes 
are responsible for most juvenile delinquency. The responsibility 
for discovering, removing or eliminating these causes rests with 
the children’s courts, and too much care, time and effort cannot 
be expended in the carrying out of this work. The younger the 
offender, the greater is the need for efficient diagnosis of the under¬ 
lying causes of his wrongdoing. That the Home Office is fully 
alive to this necessity is shown by the very careful report of the 
juvenile offenders committee published in 1927. Valuable as pro¬ 
bation has proved itself to be in the adult courts, it is of even 
greater value in the children’s courts. The legislature, recogniz¬ 
ing this importance in all^courts, has greatly strengthened the 
system by the pa,ssing of the Criminal Justice Act, 1925, the first 
ten sections of which deal exclusively with the question of pro¬ 
bation. It enacts that “one or more probation officers shall l>c 
appointed for every probation area,” but in country districts 
combined areas may be created. The secretary of Stale is em¬ 
powered to make rules (which have now been promulgated and 
are in force) governing the appointment, qualifications and sal¬ 
aries of probation officers and the constitution, procedure, powers 
and duties of the probation committees. Scr. also Cini-DRr,N— 
Protective Laws; Infant; Juvenile Offenders. 

(VV. C. Ha.) 

UNITED STATES 

Legal and Historical Background. —The juvenile court as 
a distinct organization originated in America but takes its root in 
legal and philosophical assumptions current in the 19th century. 
Its immediate aim was to preserve children from the abuses of 
criminal procedure. Its principles involve a revolutionary change 
of attitude. The 17th and i8th centuries record great severities. 
A child of ten who confessed to killing his bed-fellow was pun¬ 
ished with the death penally, because “sjmring of thi.s boy simply 
on account of his tender years might be of dangerous consequences 
to the public by propagating a notion that children might commit 
such atrocious crimes with impunity.” “In 1828 in New Jersey, a 
boy of 13 was hanged for murder committed when he was 12. A 
surv^ey in Illinois revealed that in 1898 575 children between 10 
and 16, were confined in the Chicago jail, and 1.983 boys were 
committed to city prison.” Similar conditions existed in every 
part of the United States. 

At first there was no thought of modifying court procedure, The 
idea was stressed that after conviction the cqnfinement should be 
apart from adult criminals. Rise of children’s reformatories made 
iWs possible in New York (1825), Penn.sylvania (1828), and 
Massachusetts (1847). There was also some provision for separate 
hearings for children, and for probation in Massachusetts lietween 
1870 and 1880, and in New York in 1892. In 1899 the first juvenile 
court was organized (Cook county, Chicago, 111 .). It brought un¬ 
der one jurisdiction children who violated laws and dependent 
children, provided identical procedure for both, established pro¬ 
bation, decreed that adjudication be deemed not a conviction of 
crime, but the placing of the child in the relation of ward to the 
State. The care for the delinquent child was to “approximate as 
nearly as may be that which should have been given by the par¬ 
ents.” Instead of warrant of arrest, examination by a police judge, 
bail, indictment, jury trial and sentence, there was substituted 
complaint, investigation by probation officer, petition, informal 
hearing and commitment. Fines, imprisonment and penal treat¬ 
ment were abolished. The movement spread with rapidity. By 
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1904 ten Slates had juvenile courts; after the first ten years, 20 
States and the Disiricf of Columbia; by 1914, 30 States,' and in 
192,8 only two Stales (Wyoming and Maine; were without juvenile 
courts. 

'I'his rapid expansion, without trained personnel, led to a period 
of critical inquiry. The State supreme courts, however, have up¬ 
held the constitutionality of the original statutes. Juvenile court 
ideals have not been applied throughout the rural districts and 
small towns. In 191H the Children’s bureau, Washington, D.C., 
estimated that of 175,000 cases of children in the U S. courts, 
approximately only 50,000 went before courts adapted to handle 
them. 

'I'lie juvenile lanirt prim iph- is, first, that the child is not an 
ungrown adult, but a distinct being, physically, mentally, emo- 
lionally and socially; the child's re,spouse to life is different; .sec¬ 
ondly, that the State should not proceed against the child as prose¬ 
cutor, t)U( exercise the chancery [xiwer of parens patriae to 
protect the child. 

Age-limits. —'I'he legal meaning of the term “child” is defimxl 
by statute, which limits the age of criminal re.sponsibilify. Under 
the Knglish tornmon law, no ihild under seven was held respons¬ 
ible for ( rime, llelgium in re<enf years has raised this to 16, the 
ix-riod sans (iiscernment. In the United States the tendemy is to 
increase it to iH and even 2t (exiepting offences punishable by 
death or life-imprisonment). In appr/)ximately one-third of the 
Sttiles jurisdiction of th(' juvenile (ourt extends to children under 
If), in one-third to children under 17, and in the remaining third 
to (hildren under iH and al»ove. 

It is argued that the older child is entitled to trial by jury, and 
will not be injured by penal treatment. There is however .scientifu 
evideni'C that the diild is not capable of complete integration, or 
maturation, until 21 or lieyond, a belief crystallized in the practice 
of civilized countries to keep him undi'r legal disabilities as regards 
(ontract, voting and marriage until age of majority is reached. In 
the opinion of many experts it is only a cjuestion of lime until 
the juvenile court age-limit will be the same as (he recognized age 
of majority. 

Treatment. —The psychological importance of the first offence 
cannot be overstated. Police methods of apprehension and in¬ 
vestigation should he eliminated. The child’s court hearing in the 
better sort of American courts is informal. A well trained juve¬ 
nile court judge does not proceed to dispo.sal unaided. He seeks 
the wisdom of the dinic and the social worker. If the child has 
construi live [lossibilities he may safely be placed on jirobation. 

hOster homes are used in some parts of America for the place¬ 
ment of delirifjuent children from unfit homes. Maintenance is 
sup[ilie(l by public or priv.ite agencies. Uorrectional institutions 
are used for (ases wliere an extended periotl of training i.s indi- 
cal)‘(l, or where the child i.s under physical or mental handicaps. 
.Some i orrectional institutions have supplied individual education, 
notably for girls, in Sauk (.’enter, Minn , Sleighton Farms, Penn.. 
Samarcand, N (Uiiiisville, Texas, and for boys, in New Jersey, 
('alifornia and el.sevvhi're. In tht'se training schools self-govern¬ 
ment and expert -sdentihe guidance have met with success. Other 
social resources are dubs for boys and girls in industry, habit 
clinics, child guidance clinics, religious agencies, Big Brothers or 
Big Sisters, and Juvenile Protective agencies. These work most 
effectively under a co-ordinated philosophy of child care. To 
achieve this a confertmee is often held for social diagnosis. 

'Phus the old sentiments of revenge and deterrence give way to 
a concerted effort to understand, and to remove underlying 
causes., In this way sponsors of children’s courts have become 
leaders in the scientific and humanitarian movement to prevent 
ddintjuency and to increa.se human happiness. 

Him loc.RArtiv — U.S. Children’s Bureau publications, especially Juve- 
ttilr Court Standarih: Jane Acldams, Spirit of Youth and thr 
Cifv Streets ; J. W. Mack, The Juvenile Court (iQoq); W. 

Henlv. The Individual Delinquent (1017); Judpe Baker Foundation, 
(’a.)c Studies (Ho.ston, iq 32 - 3 ,D; the Commonwealth Fund Program, 
Pamphlets (t93^-3.1“3s) ; B. B. Lindsey, Tsventy-five Yean of the 
Juvenile and Family Court of Denver (1935); C. Burt, The F<ni«g 
Delinquent (1925) ; E J. Cooley. Probation and Delinquency (1927) ; 
H. H. Lou, Juvenile Courts in the ITS. <1937); H. C. Parsons, Report 


of Mass. State Probation Commission; Report of the Departmental 
CommitU'c on the Treatment of Young Offenders, 1927; T. W. 
Trough!, Probation in Europe, 1927. (M. "V’. W.) 

CHILDREN’S DIET. At the end of the first year the in¬ 
fant has passed from an entirely, or almost entirely, liquid diet to 
one which includes solid food, and yet not to the same degree 
nor of the same sort as is given to older children. During the 
.sec(jnd year, and often during part of the third year, an impor¬ 
tant factor in determining diet is the progress of dentition; foods 
which r(‘(juirc thorough ma.stication arc clearly unsuitable before 
the molars are present. (Jn the other hand, it is good that the 
child should he trained to masticate as early as possible, so that 
even before the molars are iiresont, solids which crumble easily, 
r.g., rusks, biscuits and stale bread are good. At the end of the 
first year the child should have reached a regime of three meals 
daily, with a drink of milk in the middle of the morning. 

Up to the age of three years milk continues to be the most 
important item in the diet; 1pints, exclusive of puddings, should 
be taken daily. Eggs are al.so of great value, but must be intro¬ 
duced cautiously into the menu, as some children show an icHo- 
syncracy to eggs, which produce in them various untoward symp¬ 
toms. Milk and eggs arc rich in the bone-forming lime salts; they 
are also rich in the growth-promoting and antirachitic vitamins. 
.Another food which is of irnporlancc and is, fortunately, a favour¬ 
ite with most (hildren, is potato, which, cooked though it is, 
su{)plie.s very richly the antiscorbutic vitamin; potatoes should be 
baked in their skins and given thoroughly mashed. 

Bread.—At a year old, bread may also form part of the diet, 
whether as milksop, or bread with butter. For chihlren from 
one to thrive years of age it is belter to use white bread; older 
children may have brown occa.'^ionally; the amount of indigestible 
rc.siduc from brown bread acts as an intestinal irritant, and 
young children are .epeci,!!!)’ susceptible to the irritation of un- 
(ligc.sled material in the bowel, very easily contracting therefrom 
a mild miuous catarrh of the bowel, which interferes with absorp¬ 
tion. Children arc almost always fond of biscuits, and these 
supply carbohydrate (starch and sugar) in a very easily assimi¬ 
lable form, especially if the biscuit is of a variety which crumbles 
easily and finely under pressure. Hard biscuits have been recom¬ 
mended as encouraging mastication; the finely crumbling biscuits 
have been thought harmful, as they cling about the teeth; a 
luoth-hrush, however, can remove this objection. 

Sugar.—Sugar is needed by children. The starch w’hich is 
taken in bread, potatoes, and many other foods has to be converted 
into sugar in the body, and sugar, given as such, is a rc;idy source 
of energy; childhood, with its ceaseless activity, needs a large 
supply of energy. On the other hand, excess of sugar results in 
unhealthy fermentative processes. Nature has included sugar in 
milk, .so that very little should be added to foods made wdth 
milk. There i.s also natural sugar in ripe fruits, but cooked fruit, 
which is usually not fully ripe, should have sugar addi'd to it. 
'I'herc is no objection to the addition of a little sugar to bread- 
and-milk, or to porridge, or sprinkled on bread-and-butter. Treacle 
also, and jam or honey arc \aluable. The eating of .sweets be¬ 
tween meals is bad: it tends to destroy the appetite for meals. The 
best time to giv'c them, if at all, is just after a meal, and those 
made with plain sugar are less upsetting to the digestion than 
chocolate. 

Fruit.—The juice of raw fruit is a pleasant addition to the 
diet, and is necessary if the child is not having potato; but for 
any child who is having an ordinary allowance of potato daily, 
fruit juice is unnecessary so far as vitamins are concerned. Fruit 
has, however, other values, in its fruit-sugar and salts, and. more¬ 
over, is sometimes useful for its laxative effect. The solid part 
of raw fruit is not suitable until the child begins to masticate 
w'dl; fruit such as an apple requires very thorough mastication. 
Bananas arc often given to children at 18 months, or even earlier, 
but even mashed they are not easy of digestion. Most children 
are fond of them, anci if the digestion wall stand it, a mashed ba¬ 
nana may be allowed occasionally at 18 months. The real value 
of apples and pears and many other fruits lies in the mineral 
sails which are combined with citric, tartaric and matic acids and, 
being converted into alkaline salts in the body, furnish alkali to 
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the blood. Grapes arc often given in the second year. They supply 
sugar and mineral salts and, like oranges, provide antiscorbutic 
vitamin. The skin and pips should be removed; even the sub¬ 
stance of the gra|)e itself sometimes causes trouble and can be 
seen almost unaltered in the stool. 

Meat.—The age when meat may lie given depends largely 
upon the stage reached in dentition; finely minced meat is often 
given to children at 15 months, but the finest mincing is not a 
substitute for chewing, and it is wiser to wait until all the teeth 
are prc.sent. Red gravy from lightly cooked meat, especially 
beef, will sujiply all that the child needs from the meat, and two 
or three tablespoonfuls of red gravy with potato will make a 
suitable first course for dinner. Steamed fish, such as sole or 
plaice, which breaks up into shreds with slight pressure, or chicken 
pounded into a cream, or brains mashed, may be given when the 
child has at least 12 teeth. 

Soups or broths are often given in the second year as part of 
the midday meal. For occasional use this is not objectionable, 
but the nutritive value of any soup or beef-tea is extremely small; 
if potatoes, peas or barley are included, the value of the broth is 
chiefly the value of these. Some have advised that in the prepa¬ 
ration of broths, broken up bones should be added, perhaps with 
a small amount of vinegar to help in dis.solving out the lime- 
salts. These salts, however, arc much better supplied in milk and 
eggs, and in general, broths or soups give very little nutrition in 
proportion to their bulk, which distends the stomach and often 
prevents the taking of more valuable food. 

Vegetables. —Green vegetables are valuable chiefly as supply¬ 
ing mineral salts, especially of potash; they also tend to prevent 
constipation. Much of their value is lost by the ordinary method 
of boiling; steaming is preferable, as less of the salts are lost 
thereby. Spinach has the further value that it contains some 
iron, which may be of use in blood-making. Carrot is highly in¬ 
digestible, and has no .special virtue apart from being rich in 
sugar, and is best avoided. Turnips are much less indigestible if 
well mashed, but of very little nutritiv'c value. Watercress and 
raw lettuce have very small value as food, and as purveyors of 
vitamin they are superfluous in any ordinary diet. 

All the farinaceous milk puddings, junket and custard, arc 
valuable at any age from a year onwards. For children of two 
years and more, light suet or bread-and-butter puddings arc 
excellent. 

From Three to Five Years. —Much of what has been already 
said applies equally to children of three to five years. From the 
completion of dentition to the age of five, the dietary may in¬ 
clude, in addition, bacon—fried or cold boiled—bread fried in 
bacon fat, any fish excejit salmon and mackerel. 

For breakfast, dry cereal preparations, already cooked, are now 
much in use; they require an amount of mastication which few 
children will give, and should not be allowed to replace the 
much more valuable egg, bacon or fi.sh; porridge or bread-and- 
milk arc much better than thc.se dried cereals. Meat and chicken 
can be'given without mincing or pounding: indeed, the child 
should learn to masticate them. There is no objection to cakes, 
if not too rich—sultanas arc better than currants, and a plahi 
macleira or a ginger cake is best. Milk is the best drink, and the 
total amount daily should be i-i^ pints, exclusive of any used in 
making puddings, etc. At dinner, water should be given, and the 
child should be allowed water between meals. Cocoa, ovaltine, 
or very weak China tea may also be allowed. 

The diet of a child should be as varied as possible, and this 
for two reasons: First, that a proper balance of the essential con¬ 
stituents of food may be maintained, and secondly, to prevent 
monotony, which is bad both for appetite and digestion. A diet 
well-balanced in the proportions of the various constituents is 
essential to good health. (G. F. S.) 

Bibliography. —United States Children’s Bureau, “Nutrition work 
for pre-school children,” Bureau Publication No. j^ 8 . (1924) ; L. E. 
Hogan, How to Feed Children (iith ed., 1926) ; L. E. Holt, Carr and 
Feeding of Children (8th ed., 1916), and Food, Health and Growth 
(1922); United States Department of Agriculture, “Food for Young 
Children,” Farmers' Bulletin No. 7x7 (1920) ; L. H. Peters, Diet for 
Children (1024); E. Pritchard, The Physiological Feeding of Infants 
(1919); F. H. Maccarthy, The Healthy ChUd from Two to Seven 


(1922) ; D. N. Paton, Poverty, Nutriiioti and Growth: studies of child 
life in cities and rural districts of Scotland (1920) ; L. H. GiUctt, Adapt¬ 
ing Nutrition Work to a Community (1924), "Diet for the School 
Child,” Iowa Cniversity Extension Bulletin No. 57 (igiy). and "A sur¬ 
vey of evidence regarding food allowances for healthy children.” New 
York Assoc, for Improving the Condition 0/ the Poor, Pub. No. iiy 
(1917) ; H. R. Baldwin. Nutrition and Health (1924) ; B. W. Bourjady, 
The Mothers Cook Book (1926) ; T. Clark. Indices of Nutrition 
(1923), a reprint from the U S. Public Health Service Reports, Vul. 38, 
No. 23; K. McHale, Comparative Psychol(>gy and Hygiene of the 
overweight Child (Teachers College, C'olumbia University. Contribu¬ 
tions to Education. No. 221, 192b) ; L. J. Roberts, Nutrition W’orfc 
with Children (1927). 

CHILDREN’S GAMES. The study of traditional games has 
in recent years become an important branch of folklore research, 
and has contributed not a little towards elucidating many unre¬ 
corded facts in early history. These games may be broadly divided 
into two kinds—dramatic games, and games of skill and chance. 
The.se differ materially in their object. Games of skill and chance 
are played for the purpose of winning property from a less for¬ 
tunate player. The dramatic games consist of non-singing and 
singing games; they are divided between boys’ games and girls’ 
games. Boys’ games are mostly of a contest character, girls’ of a 
more domestic type. The boys’ dramatic games have preserved 
.some interesting beliefs and customs, but the tendency in lhe.se 
games, such as ‘‘prisoner’s base,” has been to drop the w'ords and 
tune and to preserve only that part (action) which tends best for 
exercise and use in school playgrounds. The girls’ singing-games 
have not developed on these lines, and have therefore not lost so 
much of their early characteristics. The singing games consist of 
words, tune and action. The words, in verse, express ideas con¬ 
tained in customs not now in vogue, and they may be traced back 
to events taking place between men and women and between 
people of different villages. The tunes are sinqile, and the. same 
tunc is frcijuently used for different games. The actions are illus¬ 
trative of the ideas to be expressed. The players represent various 
objects—animals, villages and people. The singing game is there¬ 
fore not a game in the usual sense of the word. There is no ele¬ 
ment of “gambling” or pla\ing “to win" in it—no one is richer or 
poorer for it; it also requires a number of children to play to¬ 
gether. It is really a “play,” and has survived because it has 
handed down some instances of custom and belief which were 
deeply rooted and which made a strong appeal to the imagination 
of our ancestors. The .singing games rejiresent in dramatic form 
the survival of those ceremonial dances common to people in 
early stages of development. These dances celebrated events 
which .served to bind the peojilc together and to give thi ni a com¬ 
mon interest in matters affecting their welfare. They were dra¬ 
matic in character, singing, dancing and action forming a part of 
(hem, and (heir performers were connected by ties of place or 
kindred. They arc probably survivals of w'hat we might call folk 
drama. In those times it was held im]HTativc to perform religious 
ceremonies periodically; at sowing and harve.sting to ensure good 
crops; in the care of cattle and on occa.sions of marriage, birth and 
death. These were matters affecting the welfare of the whole 
community. Events were celebrated with dance, song and feast¬ 
ing, and no event was too trivial to be unconnected with some 
belief which rendered ceremony necessary. 

At first these ceremonial danre.s had deep religious feeling for 
their basis, but in process of time they became purely secular and 
were performed at certain seasons only, becau.se it was the custom 
to do so. They then became recognized as beautiful or pleasing 
things in the life of the people, and so continued, altering some¬ 
what in ideas but retaining their old dramatic forms. They were 
danedd by old and young at festivals and holidays, these being 
held about the same time of year as that at which the previous 
religious ceremonies had been held. 

Singing games are danced principally in one of two methods, 
“line” and “circle.” These represent two of the early forms of 
dramatic action. The “line” form (two lines of players .standing 
opposite each other ha\nng a .space of ground between them, ad¬ 
vancing and retiring in turn) represents two different and opposing 
parties engaged in a struggle or contest. This method is used in 
all cases where contest is involved. The “circle” form, on the 
other band, where all players join hands, represents those occa- 
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sions when all the people of one place were engaged in celebrating 
cvenl.H in which all were interested. Thus games celebrating sow¬ 
ing and harvest, and those associated with love and marriage, are 
played in thi.s form. Both these methods allow of development. 
The circle varie.s from examples where all perform the same 
actions and say the .same words to that where two or more players 
have principal parts, the others only singing or acting in dumb 
show, to examples where the singing has disappeared. The form 
or rnethcKl of play and the acticjns constitute the oldest remaining 
parts of the game (the words being .subject to alterations and 
loss through ignorance of their meaning), and it is to this form 
or method, the actions and the accompaniment of song and 
(lance, that they owe their survival, appealing as they do to the 
strong dramatic instinct of children and of uncultured folk. 

It will be convenient to give a few instances of the best-known 
singing games. In “line” form, a fighting game is “VVe arc the 
Rovers.” The words tell u.s of two opposing parties fighting for 
their land; both side.s alternately dc'ride one another and cmd by 
fighting until one side i.s victorious. Two other “line” games, 
“Nuts in May” and “Here come three dukes a-riding,” are also 
games of contest, but not for territory. The.sc show an early 
custom of obtaining wives. They refiresenl marriage by capture, 
and are played in “line ” form becau.se of the element of contest 
contained in the custom. Another form, the “arch,” is also used 
to indicate conte.st. 

('ircle games, on the contrary, show such customs as harvest 
and marriage, with love and courting, and a c(‘rcmony and sanc¬ 
tion by assembled friends. “Oats and beans and barley” and 
“Sally Water” are typical of this form. The large majority of 
circle games deal with love or marriage and domestic life. The. 
customs surviving in these games deal with tribal life and take us 
back to “foundation sacrifice,” “well worship,” “sacredness of 
fire,” besides marriage and funeral customs. 

Bibt MCRAiMiY.- W. W. Ncwc'll, Catnrf^ and .Venge of American 
Children (1.SR4); A. B. Goniinr. Childrrn'x Sini;’in!i Camrx (1804T 
Trnditivnal (lames of Great Britain, 2 vol. (1894-98), and Old 
KngUsh S/ni'jHf; (lames (moo); I‘. B. Green, History of Nursery 
Rhymes (iS9(|); R. C. Maclagcn, The Games and Diversions of 
Arftyllshirr, folklore Soc. PnhI. (190O: L. Erkenstein, Comparative 
Studies in Nursery Rhymes (1906, :ncl ed.. 1911); Emmett Dunn 
AngeM, /Hay—A Book of Games (1910) and Real Games for Real 
Kids (loJ;?). See ii\so C. J. Sharp, A Book of British Song for Home 
and School (190.’), B.nglish Folk Songs (1921), and English Folk- 
rnroli (iijii); C. J, Sharji and C. L. Marson, Folk Songs from 
Somerset (loo.i-io), and fuihlic at ions of the English Folk Dance 
Society. See. further Foi k Sonc;. (A. B. Go.) 

AMERICAN GAMES 

Games played by American children fall into two classes, the 
formal and the informal game. The formal game is given to the 
children “ready-made,” and they play it as someone else has 
planned it with certain definite form, rules, regulations or words 
and music. The traditional games discussed above fall into the 
class of formal games and are used to some extent in American 
schools and playgrounds, or wherever large groups of children are 
playing games under direction. The United States is cosmopolitan 
and (he traditional game.s played arc therefore not from any one 
country Educators and physical training directors have selected 
the best of these games and we find in use games from England 
such as “London Bridge” as well as games from many other 
countries. These games, however, have lost their traditional sig¬ 
nificance and (he American children play them merely for pleas¬ 
ure in the activity. While there are some formal games such as 
baseball which are typically American there arc no traditional 
games wliich rellect the customs and history of the country as do 
the games of England, France and Germany. 

'I'his does not mean that the play life of American children is 
limited or that there is no play which reflects the national spirit. 
A study of the spontaneous play of American children has shown 
that in their unsupervised filay they show less interest in formal, 
traditional gMines than they do in their own informally organized 
games. An informally organized game is one in which the organ¬ 
ization is developed by the players themselves as the need for it 
arises. The rules are made by the children and changed to hi the 


situation. An illustration of a game of this type may clarify this 
definition: Several children are playing with a ball, throwing it 
to each other, running after it, bouncing it. A low wall near by 
suggests a game. One child says, “Now all stand on the wall and 
ril throw the ball to you.” As the game progresses the organiza¬ 
tion grows. One child suggests bouncing the ball, which they do 
for a time, but it does not seem to work. So they return to the 
original plan of throwing it. A child happens to miss the ball 
and there must be a decision as to what is to be done in this 
.situation. The children decide that anyone who misses the ball 
must get off the wall. 

There are endless possibilities in a game of this kind and the 
children will add to it and vary it according to their age, in¬ 
terests, experience and organizing ability. In this way they learn 
to direct themselves and others, to keep self-made rules and to 
meet and think through situations as they arise. Educators and 
(hose who have made a study of children’s games realize that this 
development of a game is more valuable than always following 
the directions and organization of an adult or being bound by 
rules and regulations made by someone else in another situation. 
7 'he games children play in America are being influenced by the 
careful studies that hav’c been made of unsupervised play, and 
more and more in schools and playgrounds children arc being 
given opportunity to {day their own informal game.s. 

Games, whether formal or informal, grow out of certviin definite 
intcTcsts and may he classified accorclingly;— 

Games of Physical Activity.—An interest in games involv¬ 
ing phy.sical activity pcr.sisLs through life and there is a different 
form of game for each stage of development. Very little children 
make a game of climbing uj) steps and down again, jumping from 
a wall, running from one tree to another and so forth. Interest 
in this simple form of activity persists until the age of five or six 
years. A little later on this activity may be organized into a 
simple game of tag, or a race game with definite rules. As the 
children grow older and develop more skill the element of com¬ 
petition enters in, and with older children most of the games of 
physical activity involve competition and have quite a high de¬ 
gree of organization. They tend to use the more formal games that 
have been worked out by adults or other groups of children. Wc 
find them playing “prisoner's base,” football, basketball and base¬ 
ball. The older children, however, still show great ingenuity in 
making their own games and adai)tations of games. 

Some of the most {wpular of the traditional singing games arc 
“Ring-around-a-rosy,” “Looby Loo,” “London Bridge,” “Oats, 
Peas, Beans and BarU^y Grow,” ‘‘Farmer in the Dell” and “Drop 
the Handkerchief.” 

Hiding and Finding Games.—Interest in this type of game 
also persists through life with a different form for each stage of 
development from the “peek-a-boo” interest of the baby to the 
adult interest in cross-word puzzles (an intellectual form of hiding 
and finding). The hiding and finding game of the very young 
child is purely a guessing game, “Which hand is it in?” “But¬ 
ton, button who has the button?” Later children begin to use 
their senses to help in the finding and we have games in which a 
child uses his eyes or ears to help him find a hidden object or 
child. There are many ways of working out this kind of game. 
“Hide the Thimble,” “I Spy” and “Hide and Seek” are typical 
forms. Here again we find that while older children tend to use 
an establi.shcd form they make their own adaptations. For exam¬ 
ple, the signals in the game “Run Sheep Run” {Games for the 
Playground, Home, School and Gymnasium, by J. H. Bancroft) 
varied according to locality and were determined by the environ¬ 
ment and exiiericncc of the children. In a Minnesota town the 
signals were colours, in the city environment of New York the 
signals had become pickles, tomatoes and other articles strongly 
suggestive of a delicatessen store. 

Tljere is another way in which this hiding and finding interest 
manifests itself. This is in the playing of a more intellectual type 
of game such as “I am thinking of something red,” “I am think¬ 
ing of something that grows on a farm” and so forth- The chil¬ 
dren show great ingenuity in developing these games and in 
making them more and more difficult. Finally we find them evolv* 
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ing games which require a knowledge of history, as guessing a 
historical character by the initials of the character’s name; or a 
knowledge of science, geography and other studies. 

Dramatic Games.*— Here again the interest persists through 
life. It begins when the little child play.s he is a train or a bear, 
and later becomes an interest in charades or amateur theatricals. 
The varied American life particularly lends itself to reflection in 
dramatic play and in this play are mirrored all the country's local 
interests, customs, institutions and industries. Tliis type of play 
is even portrayed in American literature. Louisa Alcott has re¬ 
corded much typical dramatic play in her stories and other de¬ 
scriptions are found in books by Mary Wells, Eliza Orne White 
and others. 

Bini.ioCR.^PHY. —J. H. Bancroft, Games for the Playground, Home, 
School and Gymnasium (ujog) ; C. Sics, Spontaneous and Super¬ 
vised Play in Childhood (19^2); M. Hofer, Children’s Singing Games 
(1Q14). Bur.; X.) 

CHILDRESS, a city in the “panhandle” of Texas, U.S.A.. near 
the Red river and the Oklahoma border; the county scat of 
Childress county. It is on federal highways 287 and 83; is served 
by the Fort Worth and Denver Cit}’, the Fort Worth and Denver 
Northern, the Fort Worth and Denver Southern Plains railways; 
and has an airport 2-0 mi. S.E. Pop. (1940) 6,464. Cattle, hogs, 
wheat, cotton and grain sorghum are raised in the vicinity. 
Natural gas, gypsum and gypsites are found. The city has cotton 
compresses, gins, cotton-seed oil mill, railway repair shops, and a 
packing plant. Settled 1888, it was incoq.)orated in 1892. 

CHILDS, GEORGE WILLIAM (1820-1894). American 
publisher, was born in Baltimore, Md., on May 12, 1829. In 
1847 he established a book-shop in Philadelphia, and two years 
later organized the publishing house of Childs and Peterson. In 
1864. with Anthony J. Drexcl, he purchased the Public. Ledger. 
He died at Philadelphia, Feb. 3, 1894. Childs was known for his 
public spirit and philanthropy. He erected memorial windows 
to William Cowper and George Herbert in Westminster Abbey 
(1877), and to Milton in St. Margaret's, Westminster (1888), a 
monument to Leigh Hunt at Kcnsal Green, to Shakespeare a 
memorial fountain at Stratford-on-Avon (1887) and monuments 
to Edgar Allan Poe and to Richard A. Proctor. He gave Wood¬ 
land Cemetery to the Ttpographical Society of Philadelphia for 
a printers’ burial-ground, and w’ith Anthony J. Drexcl founded 
in 1892 a home for union printers at Colorado Springs, Colorado. 

His Recollections were published in Philadelphia in 1890. 
CHILD STUDY ASSOCIATIONS arc of two types, 
those whose programs are devoted to child study in general 
and those who have incorporated in their programs a department 
of special work. In the United States the associations cither 
organize or encourage the organization of study -groups, and 
undertake research, lectures, conferences, con.sultation service, 
training of leaders for study groups, service to schools and col¬ 
leges and the publication of books and pamphlets. 

In England, the British Child Study As.sociation (founded 
1894), the Childhood Society and the Parents’ National Educa¬ 
tional Union are the most outstanding associations. In the United 
States, The Child Study Association, National Congress of Par¬ 
ents and Teachers, American Association of University Women, 
American Home Economics Association, Progressive Education 
Association and the Parents’ Publishing Association which pub¬ 
lishes Children, the Magazine for Parents, are all doing .significant 
work. The New Education Fe]low.ship in several countries in 
Europe has a program similar to that of the Progressive Educa¬ 
tion Association. 

CHILD WELFARE AND CHILD L^OUR. Syste¬ 
matic child welfare work, the object of which is to promote the 
mental, moral and physical w'ell-being of children, is a compara¬ 
tively modern development and it received little official recognition 
in any country before the middle of the igth century. At first, 
the work was developed on local national lines. Later, under 
progressive influences, the work became of common interest to 
different countries and a subject of mutual co-operation. Finally, 
child welfare has l)een definitely accepted as a subject of inter¬ 
national concern and intdrest. 


INTERNATIONAL CHILD WELFARE 

The interest in child W'clfare that exists in all countries has 
found international expression in international child welfare con¬ 
ferences, in the organization of international child welfare asso¬ 
ciations under private auspices, and in international child welfare 
organizations supported by governments. 

International Child Welfare Congresses. —The first inter¬ 
national child welfare congress held in Paris in 18S3 was attended 
by Government delegates and private individuals from .several 
countries of Europe and America, including the United Slates. 
The agenda included maternity homes, aid to children in their 
parents’ homes, foster-home care, institutions. sclux)l attendance, 
and care of wayward and delinquent children. A second congress 
was held in Bordeaux in 1S95, a third in London in 1902; other 
congresses in We.stern Europe followed in Brussels in 1913 and 
1921; V’ienna and Budapest in 1924; Geneva in i()25; and Paris 
in 1928, 1931 and 1933. Two congresses, limited to the B.nlkan 
countries, were held in 1936 and 193S respectively. 

These congresses, with their exchange of information and of 
ideas and resulting inspiration, have been credited with stimu¬ 
lating the development of child welfare. It is considered not 
merely accidental that such innovations as milk stations and 
health centres for children, prohibition of employment of 
women for specified periods before and after childbirth, and 
other reforms followed in various countries soon after the first 
two congresses. 

In tile countries of the Pan American Union, the problems pe¬ 
culiar to that part of the world have led to the holding of separate 
congresses. .So far the following seven congresse.s have been held: 
Buenos Aires, Argentina. 1916; Montevideo, Uruguay. 1919; Rio de 
Janeiro. Brazil, 1922; Santiago, Chile, 1924; Havana, t uba, 1927: 
lama, Peru, 1930; and Me.xico City, 1935. The eighth congress planned 
for Costu Rica for (Jcl. 1939 was indefinitely postponed because of the 
international situation. 

Like the European child welfare congresses, the Pan American 
congresses are al.so believed to have produced concrete results in the 
child welfare field. For example, the establishment of a juvenile court 
in Buenos Aires in 1919 has been considered among the results of 
the First Pan American Child Congress held in that city in 1916. The 
American International Institute for the Protection of Childhood in 
Montevideo W’as organized after resolutions asking for such an agency 
had been passed at three congresses. The progre.ss in other branches 
of child welfare in the Americas has also been attrihutcci to the 
stimulation of these congresses. 

International Child Welfare Associations. - With the grad¬ 
ual development of child welfare W'ork international diild welfare 
associations, usually consisting of official and private organizations 
and individuals from several countries, have come to he considered 
as important instruments of international action. A decision to form 
such an association was made at the International Congress for the 
Protection of Childhood in Brussels in 1913. Because of the war of 
1914-18 action was not taken until 1921, when the International As¬ 
sociation for the Protection of Childhood was founded in Brussels. 
The purpose of the a.ssodation was to serve as an international link 
between individuals and organizations interested in child welfare, to 
facilitate the study of child welfare, to promote legislation, and to 
collect and publish laws, regulations, and other documents on child 
welfare. In the beginning 10 Governments and a number of private 
societies joined the association. Several Governments soon projioscd 
transfer of the governmental activities of the association to the 
League of Nations. This was done after prolonfted diplomatic discus¬ 
sion, and the association was reorganized as a strictly private organiza¬ 
tion retaining only private societies and individuals a.s members. In 
1940 the association was governed by an international committee and 
was supported by its members' fees. It prepared reports on child 
welfare in various countries, to be presented at its annual meetings. 

The distress among children in Europe after the World War 
(1914-18) presented a problem which was considered too large for 
the efforts of the individual countries. International co-ov^rative 
action was considered imperative. To facilitate such co-oi>cration the 
Save the Children International Union was founded in Geneva in 
1920. The Union, which is a federation of private welfare societies 
in many countries, began with relief work but its activities were 
gradually expanded to include the promotion of general child welfare. 
The Union adopted in 1923 a declaration of the child's rights known 
as the Declaration of Geneva. In Sept. 1924 the Fifth Assembly of 
the League of Nations approved the declaration and asked the member 
States of the League to apply its principles to the protection of 
childhood. 

The Union has made a number of .studies of the effects of the 
World War on children; and it publishes a bimonthly bulletin on 
the work of its affiliates in the various countries. 
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Pan American Organizations Concerned With Child 
Welfare. 7 Iic IntcTnational American Institute for the Protection 
of Childhood, (H-tahlished in Montevideo in 1927 with headquarters 
in M<mtevideo, L'rujs'uay. .serves as a centre of study, information and 
af)vi(< (in all matters pcrtaininK to the welfare of children in Ameri¬ 
can countries. Memhership is open to any country of the Pan Ameri¬ 
can Union 'Ihc In.stitute i.s K'overned by an international council 
connislinK in Oct. I'rPt of 15 representatives of ii countries, in- 
dudtnj' the I'nited States. The income of the In.stitute is derived 
mainly fretm the dues of the member countries. A quarterly bulletin 
is publi.shed. The Pan American llnion, WashinKton, DC., was 
organized in iHfyo by the (iovernments of the United States and the 
JO countries ot Latin America, by which it is maintained, for the 
jrurposes (jf promoting pe.ice, (ommerce and friendship amonn lhe.se 
Kiuntries. In its monthls bulletin, issued in the English, Spanish and 
Portuguese lan^uayes, the Union publishes nuterial, among other 
subjects, on child weitare in American countries. 

'Mie Pan American Sanitary Hureau, Washington. D.C., organized 
in I'yOj by the First Pan American Sanitary ^inference, is interested 
in preventing the international spread of communicable diseases and 
in imirroving the health of the peojile of the 21 American rejrublics. 
It s( rves as a (enlre of information on public health in the United 
States and the 20 (ountries of Latin America; it arranges international 
(onfereines on public health, including child health, and publishes a 
monthly bulletin in Spanish which contains information on child 
health anci weitare in the United .States and Latin America. 

Child Welfare Under the League of Nations. The Treaty 
of Versailles (loi'l) pointed out the frerils invoK'ed in .social “injustice, 
hardship, anci iirivation to large numhers of people.” In recognition 
of these clangers as they relate to adults and children, article 2,1 ot 
tlie Cuvtnanf ol the League re«.|uesf.s the member States of the League 
to endeavour to secure and maintain fair and humane conditions of 
labour for adult and (hild workers, to take measures for the pre¬ 
vention and control of clisi'ase, and to entrust the League with general 
.supervision over (he csvecution of agreements on (he traffic in women 
and (hildrc'n. 

'I'he rc'sponsihility for providing these .services i.s vested in (1) the 
International Laliour Organization, (2) tlie Health Organization, and 
( 0 the Advisors' Comniiltee on Social Questions and the Social Ques¬ 
tions Section of the League Secrc'tariat. 

'I'he international L.ibour Organization consists of repre.sentatives 
of the rnetnlier States oi the Lc’ague of Nations and certain others 
including the United States. It endeavours to promote fair and 
humane conditions ol labour for men, womcm anci children both in 
the memhei countries and in countries with which they have com¬ 
mercial relations (See International Child Lahour helow'.) 

The Heallli Organization includes an advisory council, a health 
lominittc-e, and the Health Section of the League Secretariat. “The 
purpose of tlie Organization i.s to promote the protectiem of public 
health !)>• international co-operation." Its w'ork has included cam¬ 
paigns for the reduction of comnuinieahle and other dise;i.ses, studies 
of rural hygiene, .sanitation and housing, and measures for the 
adoption of international standards for certain vitamins and medica¬ 
ments. 

The study of nutrition as basic to welfare, est»ecially to child 
welfare, has been the concern of the Health Organization and the 
Mixed (’oiniTiittc'c* for the Study of Problems of Nutrition appointed 
by the Council ot the League 'Flii-s committee published a comtire- 
hensive report in ic),i7 ’ National inquiries into the state of nutrition 
have lieen organized in diffc*rent parts of the world; the formation 
of national nutrition committees has been stimulated, international 
meetings on nutrition have been arranged; and an ever-growing in- 
teiest in milnlion h.is been awakened.- 

The Advisory Uommitlee on 'I raffic in Women and ('hildren .ap- 
pointcal in ic;2i was entrusted “with the general supervision of the 
exerulion of agreements with regard to traftic in women and chil¬ 
dren." 'Fliis trafl'u had been the subject cd con\'enfion.s adopted by 
intvrnational conferences in u)04 and icjio. 

In the League called a conference on traffic in waimen and 

children. Thirty four countries were reprc>sented and an international 
convention for the suppression of traffic in women and children was 
adopted and submitted to the countries for ratification. This con¬ 
vention. which hinds the signatory countries to work more effectively 
than heretofore for the protection of women and children against this 
traffic, was in effect in ic) i<)' in countries and many colonies, pro¬ 
tectorates and mandalefl territories. The .■^dvi,s()ry Committee on 
'I raffu in Women and Children was replaced in igzs by the Advisory 
Commi.ssion for the Welfare of ('hildren and Young Persoas, which 
was divided into two committees: the Committee on 'I'raffic in Women 

' SutrilioH -‘Tiiiiil Rf|x>rt of the Mixe<t Committer of the T-raifue of Nations on the 
Relation of Nutrition to Ifpiilth, .AiitriculUirc and economic Poltcy," t.eaRuc of Nations 
Ptiblicftiion No n 1017 II A Onrva 

•"Ttie lirvclopmrnt of International Coo{wration in Economic and .Social .Aflain ’’ 
Report ot the Siiedal r.ommiltee tanpoinlerl in nj.tg at the suK«estion of the .Secretary- 
(tcnetaliil tlie ixapie by Stanley M Hr«ce of .\ustra1ia for the purjwae of considering 
metluKb ol expandliiK the League a social .ind economie artivitirsl Special Supplement 
to the .S'umifwrv of Ihf Leagmr of \atiom, Aug ijp to. P i* 

•Article j j u', ('0%'enant of the League of Nations See p iSS, Eurntial Fads About 
Ih* Laague of Xatums, published by the Infunnation Section of the League of Nations 
Sec.relariat, (feneva, 19^5 

* I.««gue of Nations (7 Q S 44, Advisory Committee on Social Questions, third session, 
June 10, »o,co, Progresa Ke(>ort of the Director of the Social Questions Section, p. 4 


j and Children and the Child W'elfare Committee. In 1936 these com¬ 
mittees were combined to form the Advisory Committee on Social 
Questions of the Le.aguc of Natioas. As now coastituted, its memher¬ 
ship is limited to the representatives of the Governments of 25 States 
although the services of private organizations and individuals are 
used on special occasions and for special tasks. The Health Organiza¬ 
tion and the International Labour Office each has a liaison officer 
who serves as a member of the committee. The committee meets 
annually in Geneva. 

Among the subjects studied by the Child Welfare Committee be¬ 
tween its appointment in 1925 and its reorganization in 1936 were: 
the age of marriage and consent; legal status of illegitimate children; 
juvenile courts and their related services; motion pictures and child 
W'elfare; and measures taken in various countries for the protection 
of children and young persons from the consequences of economic 
depression. The purpose of these studies was to improve the con¬ 
ditions of child life. The information was obtained mostly through 
correspondence with the Governments. 

The Committee on Social Questions has enlarged its scope to include 
certain other problems relating to family life and the technical aspects 
of child welfare. The committee, through the staff of the Social Ques¬ 
tions Section of the League Secretariat, collects and publishes informa¬ 
tion on legislation and practical work in different countries, answers 
requests for information, and conducts international and national 
inquiries on social questions. It also is responsible for promoting 
co-operation between Governments and proposing international con¬ 
ventions and agreements. With the co-operation of (Government repre¬ 
sentatives. the Social (,)ueslions Section of the Lt'ague Secretariat pub¬ 
lished in 19.^8 a two-volume study of the practices and procedures re¬ 
lating to the placement of children in foster families in 26 countries.'’ 
Final reports of .studies of the rehabilitation of adult prostitutes and 
measures to prevent prostitution, especially with regard to minors, 
and of the legal and social aspect of illegitimacy are in preparation 
(1940). 'Ehc training of persons engaged in social work, principles 
adopted in the administration and organization of welfare work for 
children and problem.s involved in family desertion, are suhjcct.s of 
studies recently undertaken. Traffic in women and children and the 
suppression of oh.scene publications are among the continuing concerns 
of the committee. 

HiULiockAiMiv.--(.’ongr^.c International de la Protection dr I’Knjnnce 
(i8R,D ; Compte Rendu des Travaux, Public* au nom de la (Commission 
Internationale Permanonle par M. Maurice Honjean (Paris, 1.884-86) ; 
C'owgrtx International de la Protection de I’Pnfance (3 vols.), (Paris, 
1928); Deuxieme Conures International dr la Protertinu de I'Enfance 
(3 vols.), (lirussebs, 1921); Bulletin International de la Protection 
de I’Enfance. (Brussels, 1921 to date) ; Union Internationale de Sccours 
aux Enfants, Geneva, regular bulletin and other publications; Boletin 
del Institute Internacional Americano de Protercidn a la Infancia, 
published quarterly at Montevideo, Uruguay; League of Nations: 
Publications by the Advi.sory (Committee on Social (Questions and by 
other committees. 

Child Welfare in the United States.— The child welfare 
movement in the United States began with concern for homeless chil¬ 
dren and children neglected, abused or exploited, and gradually 
broadened to include concern over such problems as the loss of infant 
life, the inadequacy of educational opportunity, and the early employ¬ 
ment of children to the detriment of their health anci education. 
ITivatc effort in behalf of such children led to public action in the 
form of institutions anti services for the care of children and laws 
pre.scribing various types of protection for them. Since the beginning 
of the 20th century activities in behalf of children have been developed 
rapidly, especially in the promotion of maternal and child health, in 
the provi.sion of various types of community service needed for chil¬ 
dren handicapped physically, mentally or socially, in the equalization 
of educational opportunity, and in the regulation of child labour 
and the elimination of early employment. Increasingly State and 
local governments have assumed definite responsibilit.\- for .safeguard¬ 
ing child life. 

In 1912 the Federal Government by Act of Congress created the 
Children’s Bureau (transferred to the newly created United States 
Department of Labor in 1913) and directeci it to “investigate and 
report . . . upon all matters pert.aining to the welfare of children 
and child life among all cla.sscs of our people.” Through its investi¬ 
gations in the fields of maternal and child health, of child dependency, 
neglect and delinquency, and of child labour and employment, the 
hureau makes available facts for the guidance of professional groups 
and administrativ'e agencies in developing programs for the benefit 
of children. On the basis of thc.se facts the Children’s Bureau co¬ 
operates with other agencies in formulating standards for various 
phases of child care and in obtaining widespread understanding and 
acceptance of such standards. The bureau publishes technical reports, 
pamphlets for parents on child care and training, material in chart 
and exhibit form, and a monthly new'^s bulletin. The Child. 

From time to time the Children’s Bureau has been given adminis¬ 
trative responsibility, including the administration of the first Federal 
child-labour law in 1917-18 and of the act providing Federal aid for 
the promotion of maternal and infant hygiene, 1921-29. "rhe Social 

*T*e Flaring ol CkUdrem in Families. League of Nations Advisory Committee on 
Soda) (Questions. Publication No, C.J60.M.IS5.1038.IV. 
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Security Act in 1935 Rave to the Children’s Bureau responsibility for 
administration of grants to the States for the following purposes; 
$3,800,000 annually for maternal and child-health services—increased 
to $5,820,000 in 1939; $2,850,000 annually for services for crippled 
children—increased to $3,870,000 in 1939; and $1,500,000 annually 
for child-welfare services, increased to $1,510,000 in 1939. Grants for 
these purposes are made to the 48 States, the District of Columbia. 
Alaska, Hawaii, and Puerto Rico which became eligible for such grants 
beginning Jan. 1, 1940. The Fair Labor Standards Act of 19.^8 made 
the Children’s Bureau responsible for the administration of the child- 
labour provisions of the Act. which regulate the employment of 
minors in establishments producing goods for shipment in interstate 
commerce. 

Other Federal agencies responsible for programs directly benefiting 
children and youth include the following; the Office of Education of 
the Federal Security Agency conducts a research program in the field 
of education and administers Federal aid to the State.s for vocational 
education and vocational rehabilitation; the Department of justice 
administers the act regarding juvenile offenders against Federal laws; 
the Social Security Board in the Federal Security Agency administers 
under the Social Security Act grants to the States for aid to needy 
dependent children, and benefits for children under the old age and '| 
survivors’ insurance program. Two programs for youth have arisen 
as a part of the unemployment relief program, namely the Civilian 
Conservation Corps, w'hich employs youths from 18 to 24 inclusive 
in conservation work on public lands, and the National Youth Ad¬ 
ministration, which conducts student-aid and work-projects programs 
for unemployed youth. The IJ.S. Department of Agriculture, as a 
part of its extension service for agricultural and home economics 
education, conducts a club program for the benefit of rural boys and 
girls. 

National conferences have been held under presidential auspices 
as follows; 1909 Conference on the Care of Dependent Children; 
1919 Conference on Child Welfare Standards; 1930 White House Con¬ 
ference on Child Health and Protection. On April 26. i9.t9. the first 
se.ssion of a W’hite House Conference on Children in a Democracy 
was held and the final session held Jan. 18-20, 1940. These con¬ 
ferences have pointed out types of care and protection needed for 
children in the United States and have led to public and private 
action for the benefit of children. 

See also articles on special phases of child welfare. 

BiDLior.RAPnv. —Publications of the Children’s Bureau, U.S. Depart¬ 
ment of Labor, 1913 to date; Grace Abbott, The Child and the State, 
vol. i; Apprenticeship and Child Labor, vol. II; The Dependent and 
Delinquent Child; The Child of Unmarried Parents (1938); Social 
Yearbook, published biennially (latest edition 1939) ; Publica¬ 
tions of the White House Conference on Child Health and Protection, 
ty.^o (1931-36) ; Publications of the White House Conference on Chil¬ 
dren in a Democracy (1940- ). (K. F'. L.) 

Child Development in the U. S. —Within recent years great 
interest in the scientific study of children has arisen in the llnited 
Stales. A number of institutes which co-operate with and co-ordinate 
the work of various departments such as anatomy, pediatrics, psy¬ 
chology, home cc<jnomics, education, sociology, etc., have been estab¬ 
lished in universities. In some, similar work is carried forward by a 
co-ordinating committee. 

The work in child development covers three main purposes; funda¬ 
mental and practical research on the development of the child, train¬ 
ing future workers, and the conduct of programs for educating 
parents in child care and training. 

The leading institutes arc: the Iowa child welfare research .station 
at Iowa City, la., founded in 1917; the Institute of child welfare 
research at Teachers college, Columbia University, New York city, 
founded in 1924; the Institute of child welfare at the University of 
Minnesota, Minneapolis, Minn,, founded in 1925, and the In.stitute 
of child welfare at the University of California, Berkeley, Calif., 
founded in 1927. Organizations doing .similar work are; the Yale 
Psycho-Clinic, the Mcrrill-Palmer school of home-making at Detroit, 
Mich., the St. George’s school lor child study at the University of 
Toronto, and the Committee on Child Development at the University 
of Chicago. (X.) 

INTERNATIONAL CHILD LABOUR 

The movement for the legal regulation of child labour began at 
the close of the i8th century when, with the rapid development of 
large-scale manufacturing in Great Britain, the exploitation of very 
young children in industrial work attracted public notice. 

The first child-labour law, adopted in England in 1802, was an 
attempt to control the evils incident to apprenticing pauper children 
to cotton-mill owners. This law was largely futile because of lack 
of administrative machinery; moreover, the equally bad conditions 
of employment of the increasing number of free children (not ap¬ 
prenticed as paupers) aroused agitation for further factory legislation. 
A law enacted in 1819 applied to all child employees in cotton mills 
and prescribed a minimum age of nine years, but it still failed to 
provide machinery for enforcement. The Factory Act of 1833, which 
raised these child-labour standards somewhat, was the first law 
instituting even a rudimentary system of factory inspection. Gradually 
these standards were raised and administrative machinery was de¬ 


veloped in England, and other industrial countries began to restrict 
child labour along .similar lines. 

The importance of international action in this field was early 
realized, and the proposals for such action were made in the first 
International Labour Conference, which convened in Berlin in 1890 
at the invitation of the German Government. Fourteen governments 
were officially represented at this conference, but no agreement as to 


and publication.s, as to the need for international lalxnir legislation, 
including child-labour legislation. At the end of the war of 1914-1S 
this association joined other organizations in urging that formal pro¬ 
vision be made in the treaty of peace for international safeguarding 
of labour and, as a result, the Treaty of V'ersailles of 1919 directeci 
the .signatory powers to establish a permanent agency for improving 
the condition of workers, including children and \oung persons. Such 
an agency, the International Labour Organization, was founded several 
months later, affiliated with the League of Nations. 

The Organization consisted of three parts: The International Labour 
Conference, w'hich met annually in Geneva for the discussion of 
labour problems and to which each member country sent representa- 


studied lal)Our laws and other labour problems inroughout the world, 
collected information, published reports and other material on labour, 
and drafted in preliminary form conventions and recommendations for 
submission to the Conference. 

After a preliminary draft of a convention was made, based upon 
.studies and conferences, it was submitted to the annual international 
labour conference of the Organization. If approved, the convention 
was sent to each member country and the government of each country 
submitted the convention to the national legislative body, which 
might either ratify it or reject it. Ratification involved an obligation 
to enact a law for carrying out the provision.s of the convention. 
This phase of the work of the International Labour Organization 
w'as much hindered by the w'ar of 19,19 

Among the many conventions submitted to member countries by 
the International l.abour Organization a number have been con¬ 
cerned with children and young persons. A convention approved in 
1919 called for a minimum age'of 14 years for employment in in- 
du'^trial occupations, except in Japan, where the age limit called for 
was 12 years for children with an elementary-school certificate and 
in India, where the convention provided that children under 12 
could not be employed in a number of specified industrie.s. In 1937 
this convention was revised, and the minimum age was raised to 15 
years, except in Japan (14 years) and India (13 years for specified 
kinds of w'ork). For nonindustrial occupations, exclusive of agri¬ 
culture, a convention of 1932 prescribed a minimum age of 14 years 
for full-time employment, which was raised in 1937 to 15 years, with 
specified exceptions. 

The minimum age for work at .sea was fixed at 14 years by a con¬ 
vention of 1920, but was raised to 15 years in 1936, w'ith specified 
exemptions. There arc also conventions prohibiting or regulating the 
employment of children and young persons at night or in dangerou.s 
or unhcalthful work, as w'cll as conventions and recommendations on 
various other phases of child-labour legislation. 

By the end of 1939 the following convention.s on minimum age had 
been ratified; 14-year minimum age for industrial employment, 29 
countries; 15-year minimum age for indu.strial employment, i coun¬ 
try; 14-year minimum age for nonindustrial employment, 7 countries; 
14-ycar minimum age for work at sea. 32 countries; and 15-ycar 
minimum age for work at sea. 5 countries. No country has ratified 
the convention raising the minimum age for employment in non¬ 
industrial occupations to fifteen. 

The significant progress which followed the establishment of the 
International Labour Organization is manifest not only in the large 
number of ratifications but also in the rapid succession of new laws, 
or amendments of existing laws, for the purpose of giving effect to 
the ratifications. However, not all advances in legislative protection 
can be attributed to these international conventions. By the end of 
1939, a minimum age of 14 years for employment in industrial occu¬ 
pations was required by law in at least 15 countries in Europe; 
Belgium, Denmark. Estonia. Finland, F'rance, Germany, Great Britain, 
Greece, the Irish Free State, Italy, Latvia, the Nothcrland.s, Rumania, 
Sweden and Yugoslavia. In Switzerland and Norway the minimum 
age was 15 years, in the Soviet Union it was j 6 years. In Great 
Britain two education acts pas.sed in 1936, one for England and 
Wales and the other for Scotland, provided for raising the school- 
leaving age from 14 to 15 years, effective Sept, i, 1939, which would 
have brought about a corresponding increase in the minimum age for 
employment. However, becau.se of war conditions the effective date 
of these acts was postponed. In Latin America, where labour legis¬ 
lation has beer* of more recent growth than in European countries, 
great progre.s.s has been made. At the end of 1939 the minimum age 
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for admission to industrial employment was 15 years in two of the 
20 countries, 14 years, with exemptions, in ten countries, and la years 
in at least three Countries. In Canada, Australia, New Zealand and 
South Africa the minimum age In general Is 14 years. In India the 
minimum age was raised from 0 to 12 years in 1022. Child-labour 
laws al.so have been adopted in many colonies, protectorates and man¬ 
dated territories; the minimum ages vary from 10 to 12 years ac¬ 
cording to local conditioas of industrial development, climate and 
other t ircumstanres. 

The minimum ages in most of the laws apply to selected industries, 
which usually include lactorifs, workshops, mines, quarries, construc¬ 
tion anrl tran.sfM)rtation. In some countries the .same limits arc laid 
down for work in trade, in commerce, on vcs.scl.s and in other kinds 
ot employment. 

Exemt)tion.s are permitted by many laws, Workshops in which only 
membds of the same family are emfiloved arc usually outside the 
Hcoi»e of this legislation. In France, for instance, where, according to 
the Labour C'ode, the minimum age ls 14 years, children under 14 
wh(j have rujt yet lompletcd the required school course may be cm- 
ploveri tor dclinite periods of time in farm work and maritime fishing; 
in Italy, where the minimum age is also 14 years, children under 12 
can work under specitied conditions in the making of motion pictures; 
in the Scjviet Union, where the minimum age is j 6 years, children 14 
years of age may be admitted to industrial work in “exceptional 
cases;’’ in Sw'it/erland, where the minimum age is 15 years, younger 
childr«-n mav be employed under specified conditions. In Latin Ameri¬ 
can laws p(»verty is often given as a cause for exemption, and a child 
below' the minimum age is allowed by some of the laws to go to work 
if lie lias tinislied the prescribed school course. 

It i.s generally lecognized that higher ages of admission should 
be set for employment in occupations w'hich are dangerous to the 
life, health, or murals of the employed per.son.s. The convention of 
iyj7 providing for raising from 14 to 15 years the minimum age of 
adrnis.siun of ciiildren to industrial employment also requireil the 
ratifying countries to enact laws prescribing “a higher age or ages 
than 15 years lor the admis.sion of adol(!srents to dangerous occupa¬ 
tions.” This followed the practice of many countries which have 
prohibited or regulated the employment of young person.^ in dangerous 
or harmful occupation*. 

I'rcjhibition ol night work of young jiersons under 18 employed in 
inclustrv was tlie sulijecl ol a convention approved in This 

prohibition, however, dc;)e8 not apply to boys over ib employed in 
specitied continuous industries. By the end of icj.^c) this convention 
hacl been talifted by ,ci countries, and legislation, in some cases 
enacted belore the? ratifying of the convention, was in effect in at 
leu.st count ries, 

The laws regulating employment of children are enforced by fac¬ 
tory inspec tors who rc.'jiort to thc! national det>artments of labour. In 
order to facilitate? inspection it is often provided that every employer 
shall keep a register of all yining fKTsons under 16 or under 18 years 
of age, showing their dates of birth. 

There has been a tendency toward more effective .safeguarding of 
agricultijial child workers than ha.s been the case in the pa.st. A draft 
convention of tlie International Labour Organization adopted in iqji 
jirohibits the emiiloyrnent of children under 14 in agriculture except 
lor work outside ot school hours that does not interfere with school 
atlcmdsincBy the end of iq.v) this convention had been ratified in 
JO countries and laws tor its application w'erc in existence in at least 
ij countries: Bt?lgium, Bulgarin, Chile, the Dominican Republic. 
Estonia, Hungary, the Irish Free State, Italy, Lu.xembourg, Rumania, 
Sweden and Uruguay. 

An iiuteasing tendency is developing internationally not only to 
protect children from harmiul employment hut al.so to prepare them 
lor their introduction to industrial life. It is being more and more 
clearly reali/c'd that it is not enough merely to prohibit the employ¬ 
ment of children, It Ls necessary also to prepare the child conslruc- 
livclv for the employment which he eventually will enter. Thus in- 
crea.sing attention i.s being devoted in many countries to vocational 
education, technical training, and vocational guidance, with a view 
to eejuipping the child a.s completely as possible for his future work. 

Experience has indicated that shortage of labour due to the military 
service of large numbers of men may create a demand for young 
workers. In the war of 1914-1S many of the child-protective laws 
in the warring countries of Europe were suspended with the resulting 
amploymcnt of children below' the minimum age and under conditions 
prohibited by law. On Sept. 1, tq.P}, the day of the outbreak of the 
war between England, France ancl Poland on one side and Germany 
on the other, the National Defence Council of Germany ksued an 
order permitting the suspension by the Minister of Labour of all 
labour laws, including child-labour law's relating to minimum age, 
hours of work and night work. In France a decree of Sept, i, 1939, 
permitted the employment of children for 10 hours a day or 60 hours 
a week, instead of 40 hours; these hours may be lengthened upon 
authoriyntion from a labour inspector, and they may h« lowered for 
special localities or spieclal ocoujuitions or categories of workers by 
order of the Minister of Labour. In Belgium the suspension of speci¬ 
fied provLsions of the child-labour law was permitted by decree of 
Aug. 26. 1939. In ol reinforcement or mobilization of the army. 
In Great Britain, as has l>een noted, the effective date of the law 


rabing the school-leaving age from 14 to 15, which would have come 
into operation Sept, i, 1939, was postponed. In addition, a relaxation 
of labour laws was permitted, and, upon application to the factory 
inspectors, employers were allowed to employ children i nder 16 for 
48 hours a week instead of 44, as pre.scribed by law. Early, however, 
in the war of 1939. public authorities in England, France and Ger¬ 
many began to call attention to the evil effects of such relaxation on 
health and efficiency and to the need for restricting exemptions. 

Health and safety measures, sodal insurance, shorter hours, higher 
wages and other measures tending to improve the situation of the 
adult worker also promote the children’s well-being and a better 
family life. 

BiBMfKjRAPiiY.—Clara D. Rackham, Factory Law (London, 1938); 
boutelle E. Lowe, The International Protection of Labour (New York, 
19,35) I Bulletin des Inlernationalen Arbeitsamtes (Basle, 1902-19); 
Treaty of Peace between the Allied and Associated Powers and Ger¬ 
many, published by His Majesty’s Stationery Office, London (1919) ; 
various publications issued by the International Labour Office. 

Texts of child-labour laws arc in the Bulletin of the International 
Labour Office (Basle, 1906-19). and in the Legislative Series from 
1919 to date (International Labour Office, Geneva). Information on 
the application of legislation is contained in the Factory Inspector’s 
Reports and in official reports Issued by government departments in 
the various countries. (B. Me.) 

Child Labour in the U. S. —The U. S. Census of 1930 reported 
667,118 children 10 to 13 years of age, incliisivi', etlg.'iged in gain¬ 
ful occupations in the United States. This number was approxi¬ 
mately onc-twentieth of the total number (14,300,576) of children 
of those ages in the entire country. The; number of child workers 
10 to 13 years of age, inclusive, was 235,328. It is generally recog¬ 
nized, however, that for a numlier of reasons these censu.s figures 
understate the extent of child labour even in 1930, when the in¬ 
dustrial depression had reduced employment opportunities for all 
workers. Many of those 10 to 15 years of age, inclusive, employed 
in agriculture were not included because of the month (April) in 
W'hich the census was taken, and there is reason to believe that many 
more children of llu*se ages were employed in .street traders and in 
industrial home work than were reported by the ccn.sus enumerators. 

Of the child workers 10 to 15 years of age. inclusive, in 1930 
469.497, or 7 o9c. were reported to be engaged in agricultural pursuit.s. 
There were 68,266 children, or io-2%, employee] in manufacturing 
and mechanical industries. More than 16.000 children were engaged 
in some type of clerical occupation; about 50.000 cvcrc in trades; 
46,145, the majority of them girls, were working at occupations clas- 
sifiecl as “domestic and per.sonal service”; and 1,184 were employed in 
the extraction of minerals. 

During and since the World War of 1914-18, the number of work¬ 
ing children fluctuated greatly. By the latter part of 1915 the effect 
of foreign orders for war goods was beginning to make it.self felt, 
and a rise in the number of children employed in manufacturing and 
other Industries followed. 

Available statistics show that the peak in the cmplovmcnt of chil¬ 
dren for the W'ar years was reached in 1918. The shutting-clown of 
war industries and the return of soldiers resulted in a temporary de¬ 
cline in 1919, and the census of 1920 showed a considerable decrease 
in the number of children reported at work a.s compared with uyio. 
Although the total child population 10 to 15 years of age. inclusive, 
increased 15-5%, the number of working children reported decreased 
almo.st half (46.7%). Between 1920 and 1930, when the child popu¬ 
lation 10 to 15 years of age increased 14-4%, the census showed a 
dccrea.se of 37 -i 9 <> ih fht' number of working children. In 1910, 
1847^ of all the children of these ages were employed in gainful 
occupations; in 1920, 8 5% and 1930, 4-7%. Between 1920 and 1030 
the decline was most striking in extraction of minerals (83.5'}w); 
and least in domestic and personal service (14.6%). 

Since 1930, the figures available indicate a continuing decrease in 
the general employment of children, in spite of a rise in the child 
population, due in part to unemployment conditions and in part to 
restrictive legislation and an increa.sing tendency to Icmgthen the period 
of schooling for children. It Ls significant, however, that in spite of 
this net decrease, such employment, unless restricted by State or 
Federal prohibitive legislation, has a tendency to fluctuate with the 
fluctuations in business conditions. Al.so, there is a change in the 
types of work in which children under 16 years of age are employed 
from the manufacturing indu.stries to the mercantile and service 
industries, which arc less adequately regulated by law, in general, 
than factory work. 

During the 19th century, State legislation alone was depended upon 
for the control of child labour. A realization of the need for a na¬ 
tional minimum standard, below which no State might fall, became 
articulate in the beginning of the 20th century. Proposals in Con¬ 
gress for such legislation were first made in 1006 but they did not 
result in IcgLslation until the first Federal child labour law, based on 
the power of Congress over interstate commerce, was enacted in 1916, 
to go into effect a year later. This law was declared unconstitu¬ 
tional in 1918 by the Supreme Court of the United States as be¬ 
yond the power of Congress. After a second Federal child labour 
law, based on the taxing power of Congress, was declared uncon¬ 
stitutional on the same ground in 1922, a constitutional amendment 
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empowering Congress to enact child labour legislation was proposed. 
ThLs amendment had in 1^40 been ratified by 28 States. Ratificatiom 
by 8 more States are needed to make it part of the Federal Consti¬ 
tution. 

Two Federal laws applicable to general labour conditions have 
also had a decisive influence on child labour. The first was the Na¬ 
tional Industrial Recovery Act enacted in igji, under which a 16-y^r 
minimum-age .standard was included in more than 500 codes for in¬ 
dustries and trades, i.e., agreement.s as to labour standards effective 
without regard to State lines. Prohibitions agaimst the employment 
of minors under 18 years of age in hazardous occupations were in¬ 
cluded in a large number of these codes. This type of regulation 
went out of existence under the decision of the Supreme Court in the 
Schechter case in 1Q35, but in 1038 the enactment of the Fair Labor 
Standards Act by Congress, which rcgulatc.s wages and hours in Intcr- 
.state industric.s, again brought about a Federal standard for child 
labour. The act, which w'ent into operation on Oct. 24, 1938 applies 
a basic i6-ycar minimum age for employment to industries producing 
goods for interstate commerce, and makes provision for the prohibi¬ 
tion by determination and order of employment of minors under i8 
years of age in occupations found to be especially hazardous or 
detrimental to their health or w’ell-bcing. The minimum-wage and 
maximum-hours provisions of this Federal law apply to all workers 
regardless of age or sex. The law sets a basic work-week of 40 hours 
and a minimum hourly rate of 40 cents to be reached by gradual 
.steps within a 7-year period. 

In the child-labour legislation enacted by the various States there 
are many differences. Such laws usually require: 

(1) That a child must reach a .specified age and meet an educational 
and phy.sical standard before he can be employed; 

(2) That an official work permit,be issued certifying that the child 
has reached the age legal for employment in which he is to engage 
and has satisfied any other requirements of the statute; 

(3) That the age at which children may be employed in hazardous 
or unhcalthful occupations must be higher than the age at which they 
may enter general employment; 

(4) That hours of labour be restricted and employment at night 
prohibited. 

Of these standards the minimum age was the first to be generally 
adopted. FA'cry Slate cxcej)! one has prohibited the employment in 
industry of children under 14 years of age. A significant tendency^ 
is toward the establishment of a i6-yoar minimum age. Thirteen States 
(Connecticut, Massachu.sells, Montana, New Jersey, New York, Ohio, 
North Carolina, Tcnnsylvania, Rhode Island, South Carolina, Utah, 
West Virginia and Wisconsin) had in 1940 a basic i6-ycar minimum, 
whereas in 1930 only two States had c.stablished this ba.sic minimum 
age. Four States (Michigan, Maine, California and Texas) have a 
basic 15-year minimum age. 

The usual standard for hours of work for young persons is a 
maximum 8-hour day and 48-hour week, but a, few State.s have ad¬ 
vanced to a 40-hour week for workers under i6 or under 18 years 
of age. One State (Wiscon.sin) has established a 24-hour week for 
children under 16. In 1940. 46 State child-labour kiws prohibited the 
employment at night of children at least up to 16 years of age in 
.■iipecified occupations or in all gainful employment. The hours varied; 
for example, New York prohibited the employment of children unrkr 
16 years after 5 p.m. or before 8 a.m., while the prohibited hours 
in (California were between 10 p.m. and 6 a.m. In 44 States, includ¬ 
ing those of most importance indu.strially, the employment in certain 
unhcalthful or hazardous processes was prohibited for children under 
i6 years, and sometimes under 18 years of age. (G. An.; B. Me.) 

CHILE (possibly from the Quichua Tchili, snow) is a South 
American, west coast republic, occupying the limited western 
slopes of the continent south of Peru. It is a narrow ribbon-like 
country, varying from 46 to 250 mi. wide, with a meridional length 
of 2,661 mi., and extending approximately between 17® 25' S. and 
55 ° 59' S. It thus has a greater inhabited latitudinal range than 
any other country in the world. No thorough survey of the entire 
country has ever been made, but the area is estimated officially 
at 741,767 Km^ (286,396 sq.mi.). The country is bounded on the 
north by Peru, on the east by Bolivia and Argentina, and on the 
south and west by the Pacific ocean. Topographically the country 
is divided into three fairly distinct belts: the Andean on the east, 
the coast range on the west, and the central or longitudinal valley 
in the middle. Climatically it is also divided into three zones: 
the desert region, north of about 30®, where rain rarely falls; the 
southern rainy belt, south of about 40®, with a precipitation of 
100 in. or more, and in places more than twice that amount; and 
the central zone, between the two in latitude and with a much 
more favourable rainfall. The country may also be divided geo¬ 
graphically into three divisions, roughly corresponding to the 
chmatic zones: the northern mineralized region with its life 
centred about mining; the central, made up of the justly famed 


Vale of Chile, the agricultural centre w'ith its allied industries; 
and the southern forested part, sparsely populated, with most 
of the land given over to the Indian. 

Physical Features.—The northern coast of Chile conveys the 
impression of a great land barrier, with a remarkably even sky¬ 
line, that rises almost vertically out of the sea to a height of 600 
to 1,500 feet and rarely up to 6.000 feet, lliere is no true coastal 
plain and only at the more sheltered places or where a stream 
cuts through to the ocean is there sufficient level land for town 
sites. This coastal bluff materially lengthens the routes into the 
interior and thus seriously handicaps movement. South of Val¬ 
paraiso the coastal escarpment is more broken ;md the elevations 
assume the characteristics of a mountain chain. From Chiloe south 
the region subsides leaving only the higher parts of the coastal 
range above the water as islands. The coast range therefore is not 
continuous but is an elevated plateau area, presenting a steep 
escarpment toward the west and gradual slopes to the eastward. 

The great barrier ranges of the Andes, which make up fully a 
third of the country, may lx; divided roughly into two groups at 
about 30® south. The southern forms a rather narrow complex 
chain composed of two parallel ranges of fairly equal altitude and 
so close together as to ix;rrait little development of intermediate 
valleys and plateaus. In general the chain increases in width 
toward the north until it reaches a maximum of 100 mi. or more. 
It also increases in height from an altitude of C,ooo to 7,000 ft. 
at the southern end, until it culminates at about 3:" 30' S. in 
Aconcagua, which is over 23,000 ft. above sea level. This section 
of the Ancles is a less serious barrier than others because the 
mountain belt is relatively narrow and the i)asses comitaratively 
low. The highest part of the tunnel on the trans-continental 
railway from Valparaiso to Buenos Aires is 10,469 ft., and of the 
nearby Uspallata pa.ss, 12,795 feet. Southwarej occur stil! lower 
passes until at about 40® 30' S. the Nahuel Huapi is only 4,920 
feet. From this point onward the passes are low enough to pc;rmit 
trade to alternate between Chilean and Argentine centres. This 
entire southern section offers little to man and consequently is 
very sparsely settled. The lack of water in the north makes the 
working of mines difficult, while the cold and excessive precipita¬ 
tion of the south, coupled with the general ruggedness of the 
section, renders much of the south unfavourable even to grazing. 
Vet from Aconcagua to the strait snow domes and glaciers give 
unexcelled dignity and beauty to the range. 

North of .30® the Andes are divided into several chains of which 
the western forms the major eastern boundary of northern Chile. 
No important stream cuts this western range, which is higher 
than the others and has higher passes. Two railways cross it, the 
one from Arica at 13,956 ft. and the one from Antofagasta at 
12,972 feet. The former utilizes 22 mi. of cog-rails in its entire 
length of 281 mi. The extreme ruggedness, the aridity, and the 
cold of this section limit crop raising and grazing, but it is highly 
mineralized, although handicapped by the lack of water. 

Between the coast range and the Andes lies the so-called longi¬ 
tudinal valley. This is not a true valley but an irregular depre.s- 
sion, in places 25 to 50 mi. wide and at times reaching an altitude 
of 3,000 to 4,000 feet. In some sections it is broken by isolated 
groups of mountains or by spurs from the main range, which divide 
the portion above 30® S. into a series of basins, locally known as 
pampas. The most northern of these is the Tamarugal extending 
north from the river Loa. This differs from the others in that 
the ground water in places lies within four or five feet of the 
surface. Although on the whole this pampa is very barren of 
vegetation there are remnants of what once must have been ex¬ 
tensive thomwood areas. The desert of Tarapaca lies in the 
western part of the Tamarugal pampa and furnishes nearly half of 
Chile's nitrate. Practically all the rest of the nitrate is produced 
in the neighbouring province of Antofaga.sta although a very small 
amount comes from Atacama still farther south. In this province 
the desert pampas end with an irregular mass of low mountains 
which occupy the whole belt between the ranges, until approxi¬ 
mately the latitude of Valparaiso. Here begins the Vale of Chile^ 
one of the finest agricultural valleys in the world, which is con¬ 
tinued south until approximately 40®. The longitudinal valley 
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then f<ives away to a series of lakes, and then to a complex series 
of beautiful islands sparsely inhabited by Indians. fW. H. Hs.) 

Geology.™Along the coast of Chile lies a belt of rocks formed 
mainly of old grarufe and schi.st and overlying Cretaceous and 
Tertiary deposits; farther inland is the Western Cordillera of the 
Andes, which is composed chielly of intrusive masses, volcanic 
rocks anrl folded Mesozoic beds. The deposit in the great longi¬ 
tudinal valley of Chile, which lies between these two zones, is 
formed of debris that is in plates more than 300 ft thick. In 
northern Chile the roiks of the coastal zone, which disapi)ear 
northward beneath (he I’adtic, consist mainly of isr>lafed masses 
(hat stand close to the shore or that project into the sea. South 
of Antofagasta these old roiks, which there begin to rise to higher 
levels, form a nearly continuous belt along the coast, extending 
southwsard to Cape Horn and o( copying the greater part of the 
islands of .southern Chile, 'Phey are greatly folded and are doubt¬ 
less Talaeozoii. In northern Chile the Cret.aceous and Tertiary beds 
of the coastal zone are of small extent, but in southern Chile the 
Mesozoic befls, which are at least in part Cretaceous, form a rather 
wide band The Tertiary coastal beds include both marine and 
terrestrial (lej)osils, and most of them appear to be of Miocene 
or Pliocene age. The whole of the northern part of Tierra del 
I'uego (onsisls of plateaus formed of horizontal Tertiary beds. 
The nortluTii part of the ('hilean Andes, which is the Western 
('ordillera of Bolivia, consists almost entirely of Jurassic and 
Cr(“laieous sediments and Tertiary eruptive roiks. The Mesozoic 
beiis are thrown into a series of parallel folds, w'hich run in the 
direction of the mountain chain. Into the.se folded beds arc 
intruded granitic, atid other igneous rocks of Tertiary' age, and 
upon this foundation rise the cones of Tertiary and later vol¬ 
canoes. 'I'riassic rocks are found only at La Ternana, near Copiapo, 
where coal seams containing upper Triussic (Rhaetic) plants havi* 
been found, but the entire Mesozoic series apjXMr to be repre- 
.sented at different places. J'ho Mesozoic rocks arc chiefly marine 
sandstone and limestone, but they include also tuff and con¬ 
glomerate of ])orphyry and jwrphyritc. The.se porphyritic rocks, 
which form a characteristic element of the Southern Andes, are 
volcanic, and as they contain marine fossils they must have been 
laid down beneath the sea. They are not confined to any one 
geologic horizon but occur at different levels in the Jurassic beds 
and at some places in the (’retaceous. Here and there they may be 
traced laterally into the more normal marine depo.sits of the .same 
age. A large part of the Andes is covered by the products of the 
great volcanoes that still form the highest summits. The volcanic 
rocks are liparite, dacite, hornblende andesite and pyroxene 
andesite. The recent lavas of the volcanoes in southern Chile are 
olivine-bearing hvpersthene andesite and basalt, 

(G. MrL, Wo.) 

Ports.—As outlets lor her products C'hile is unusually rich in 
ports, but singularly unfortunate in harbours. Nearly all of these 
are mere open roadsteads, reciuiring the transfer of goods by 
lighters. Moreover the hea\y swells along the major part of the 
coast frequently cause the transfer of goods to be abandoned 
temporarily for hours, or even days. Of the 57 ports listed rela¬ 
tively few’ are very imtiortant in international trade, and due to 
the abrupt sIojh' of the ocean bottom artificial protection is both 
costly and difficult. Many breakwaters have been constructed of 
recent years, however, particularly at Antofagasta and V’alparai.so. 
l)Ut without securing thoroughly safe anchorage at those ports. 
Valparaiso, with its modern wharves and other harbour facilities, 
also illustrates the case of an older port which is favoured by 
the Government in its tight for continued supremacy. In colonial 
times it was .selected as the outlet for central Chile becau.se the 
tratFic of that clay could pass from the capital to the coast with¬ 
out encountering any considerable ford. Better natural harbours 
arc to be found in the vicinity, both to the north and south of it 
and Valparaiso today is meeting serious competition from San 
Antonio, 50 m. below, wliich ships the large copper output from 
the Rancagua district and is gaining in general commerce, Val- 
parai.so is also handicappc;d by the unwise selection of the route 
for the railroad leading to the interior. Antofagasta, which of 
late has surpassed Iquiquc as the chief port for the shipment of j 


■ nitrates, now finds itself contending with Tocopilla to retain the 
i exports and imports passing through it to and from the copper 
j centre at Chuquicamata. Arica, the northernmost port, gains its 
I economic importance as an outlet of the Bolivian plateau but 
formerly played a more conspicuous part as a diplomatic pawn. 
This port and its fellows in the north, like Valparaiso, are ham¬ 
pered by railway conditions. Talcahuano in the south is the chief 
naval station of the country as well as the commercial outlet of 
an extensive section. Near by, Coronel is one of the three ports 
serving the coal producing district as Cruz Grande, north of 
Valparaiso w'ith its direct docking facilities, serves the iron mines 
of Tofo. V^aldivia, through its port. Corral, and Constitucion are 
able to make some commercial use of the rivers on which they are 
located I’hnta Arenas on (he Strait of Magellan gives Chile the 
distinction of having the most southerly port in the w'orld. 

(VV. H. Hs.; I. J. C.) 

Rivers.—Due to the general outline and topography of the 
country, the rivers are short and unimportant except for the 
life giving waters they may bring, and have little or no significance 
in directing the .settlement or trade of the country. In the north 
they are few, and for a distance of ap})roximately 600 m., the 
w'aters of only one, the Loa, reach the sea throughout the year. 
'Lhis stream, the longest in Chile (440 km.), has made possible 
certain settlements. The Copiapo, 300 km. long, marking approx¬ 
imately the southern limit of the northern desert, once discharged 
its waters into the sea, but rarely does so now', as the needs for 
irrigation are greater than the supply. The rivers to the south are 
bi’tter fed at their heads and flow' through much less arid regions. 
Some of them become raging torrents at certain times of the year; 
a few have recently been harnessed for the production of elec¬ 
tricity. The electrification of the road in the Chilean section 
of the Trans-Continental has already been completed together 
with the main line to the capital and other minor developments. 
With the increased demand for electric current has come also the 
storage of waters for irrigation. 

Lakes.—The lakes of Chile have little significance in the 
life of the people. In the north occur occasional salt playas, w'hich 
are dry the greater part of the year. In central Chile, south of 
the Biobio river, there is a series of very picturesijue lakes in 
the provinces of Cautin and Llanquihue. The largest of these 
lakes are Ranco and Llanquihue, the former with an estimated 
area of 200 sq.m., the latter 300 square miles. Due to its natural 
beauty, the lake region has become the resort place for Chileans 
during the dry season and it also attracts a large tourist trade. 

Climate.—Not many countries have the climatic extremes 
of Chile. The north is an absolute desert, but there is a gradual 
inrn'ase in precipitation through central Chile until it reaches a 
r.iinfall in south Chile not surpassed by any extra-tropical region. 
The strong permanent high pressure area formed over the Pacific 
at about 30" dominates the climatic conditions of northern Chile, 
accounting for its northward flow'ing winds and consequently for 
the great aridity of the region. South of this high pressure area 
are the prevailing westerlies or belter, northwesterlies, which cor- 
re.spond to the southwesterlies of the northern hcmi.sphcre, but 
are much stronger. In this belt are the terrific w'inds that sweep the 
mountain passes between Chile and Argentina. This belt, migrat¬ 
ing with the seasons, may occasionally make its influence felt as 
far north as the region of Coquimbo, where it produces winter 
rains. At Santiago, this migration is shown in a winter rainfall 
(3-4 in. in July, o in. in January, annual 14-4 in.). In certain 
years or scries of years this migration docs not take place or goes 
on beyond the normal and the result is either great droughts or 
heax'y rains. South of the southern tip of Chile is a belt made up 
of numerous low' pressure areas, with unusually high barometric 
gradients, which produce very strong winds averaging over 30 m. 
per hour, and reaching velocities three or even four times as high. 
These niON-ing low pressure areas give a constant succession of 
storms for which the passage around the Horn has been renowned 
ever since its discovery, and farther northward give the lower 
part of Chile its westerly winds and immense rainfall. 

North Chile is quite the driest region of which there is any 
record. During a 21-year period Iquique had an average rainfall 
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of 1-5 mm. (0-6 inches) and Arica for a 19-year period had less 
than one-half as much. These averages do not repre.sent normal 
conditions but show that North Chile is not entirely rainless. On 
the Andean slopes of this region, periodic summer rains fall as low 
as 8,000 ft. with occasional heavy snows. These may produce 
stream floods, which spread mud and gravel over the valley and 
give rise to temporary salt lakes. Needless to say such rains are 
calamitous; nitrates are destroyed, the work of the salitcras 
paralyzed, and the homes of the people, because of the poor mud 
roofs, practically ruined. This absolute desert condition does not 
change until in the latitude (27°) of Caldera or Copiapo, where 
a mean rainfall of about 15 mm. prevails. The rainfall increases 
rapidly to the south, being 141 mm. (5-6 inches) at La Serena 
(30°); 500 mm. at Valparaiso (33°). The increase southward is 
still fairly regular reaching 2,707 mm. (107 inches) at Valdivia 
(39'^ 50";. From here south, the rainfall is more or less uniform 
except for local modifications with the striking maximum of 5,379 
mm. (216 inches) for south Chile at lialua Felix (53“). 

The Chilean rains definitely come from the west. The western 
Andean slopes are wetter than the valley areas in all latitudes, and 
this is very noticeable even on the Andean slope of the northern 
desert region, where a rainfall map, however, shows all of Chile 
north of 31'^ with less than 10 inches. This dry area thrusts 
a finger down the central valley nearly as far south as Santiago. 
The to to 20 in. rainfall area, whose southern coastal limit is 
at Valparaiso, sends a strong arm down the valley nearly as far 
as (.'oncepcion, with a rain belt on either side of 20--40 in. and 
with a belt along the western slope of the Andes, overlooking 
the beautiful agricultural valley, of 40 to So inches. This belled 
arrangement is still more marked in the southern rainy section. 
The various islands and embayments show a rainfall of 80-200 in., 
the mountainous area directly to the east has a precipitation of 
over 200 in., while over in Argentina the rainfall gradually de¬ 
creases again to less than 20 inches. 

Irrigation is needed throughout the central valley, not only 
berau.se of the low rainfall but more especially becau.se the greater 
part occurs in the winter. This discrepancy becomes less marked 
from north to south. At La Serena over 98*;^, of the rain comes 
in the six winter months and 82% in the three colder months. 
The percentages at Santiago for the same periods are rcsi^ectively 
90 and 73; for Concepcion 83 and 6r. Even at Magallanes 61% 
of the precipitation is during the six winter months. This sea¬ 
sonal distribution has given Chile an irrigated agriculture with 
an inten.sive rather than win extensive use of the land and with 
the climatic life of the Mediterranean. 

In general, for its latitude, the temperature is low. The cold 
Humboldt Current, which strikes Chile at about 40” S., sends a 
branch northward along the entire coast, and keeps the tempera¬ 
tures down and very uniform. The average summer temperature, 
even at Arica, does not rise above 75° F. Similarly the mean at 
Iquique is only 66° F, and at Antofagasta 65° F, although 
southward the temi.)crature is somewhat lower as at Valparaiso, 
where it is only 58° F. At the latter place, the mean monthly 
temperature varies from 63-5° F in summer to 52° F in winter, 
and.the thermometer seldom rises to 85° or falls below 38°. 
Santiago at an altitude of 1,740 feet has recorded extremes of 
96° F and 25° F, and on rare occasions snow falls in the city. 
At Valdivia in the southern end of the central valley, January 
is the warmest month with 61-5° F and July the coldest with 45° F. 
Due to the winter rainfall and the attendant cloudiness, the 
sensible winter temperature is much lower than the records 
indicate; and the general consensus of opinion is that, in spite of 
its excessive humidity, the climate of the inhabited parts of the 
country is conducive to health. 

Veifetation.— Chile’s isolation by desert and high mountain 
ranges has given it a number of distinct species of plants not 
found elsewhere. The indigenous flora of Chile, however, docs 
not show the great variety that the wide range in latitude would 
seem to indicate. Although a goodly part of the country may be 
classified as lying well within the tropics, yet becau.se of the arid 
wastes in the north, no part of the Chilean vegetation is to be 
considered tropical. The north is absolutely barren along the 


coast from the extreme north to the region of the Loa, but in the 
oases and along the siream courses there thrives the Algarroba 
tree {^Prosopis) with its tiny yellow flowers in the spring and its 
nutritious seedpods later, also the Chanar (^CiourUea) one of the 
leguminaceae. One of the more .striking is the Tamarugos 
(Prosopis tatnitruf:o) which gives its name to that stretch of 
desert. The western slopes of the northern Andes produce certain 
nutritious grasses besides the tola brush and ichu grass. Farther 
south the Cacti become common. In Coquimbo, from the sea to 
the Andes, the quiscalcs form an effective covering but in addition 
a variety of vegetable forms thrive and afford some pa.sturage. 
In this section also are to be found large numbers of bulbous 
plants with their showy colourful blooms. 

To some degree Central Chile presents a transitional flora 
between the north and the south, but it also has a number of dis¬ 
tinct species of its own. Among the most familiar of these are 
the Espino (Acncia) with its twisted limbs especially prized for 
the excellent charcoal made from its wood; the Colihuai [Colli- 
t^uaya) with its milky sap; and the thorny Trevu [Trrvoa) one of 
the rhamnaceac. Mixed clumps of these give a safe asylum from 
grazing livestock to a host of lender flowering plants. The ever¬ 
green largely i)redominates here, and the dense dark foliage of the 
Peumo (Cryptocarya) is commonly conspicuous together with the 
{)uillai iQuillaja) another characteristic evergreen. 'I'he Coquito 
palm [JIthaca) w’as once very abundant but has been almost com¬ 
pletely destroyed by collectors of its sweetened sap. One of the 
most striking trees is the Pinou, Chilean pine (Araucaria arau- 
cana), which often grows to a height of too ft., and is highly 
prized by (he natives for its nuts, w'hich are small l)ul ha\'e a very 
attractive flavour. 

When (he Si)aniards firs( visi(ed Chile, (he southern forests 
extended northward to the region of Santiago; from here on north 
was (he semi-arid bush land. The good lands now have l)een 
cleared. The true forests of Chile may be said to be south of the 
Hio-Hio; rough estimates of the timbered areas vary from 40,- 
000.000 to 50,000,000 acres. South of Valdivia is a vast forested 
region of which little information is available. Among the domi¬ 
nant types of commercial woods are (he various species of conifers 
(Podocarpus, Araucaria, Fitzroya, Libocedrus); the laurels 
(Billota, Cryptocarpa, Pvrsca) ; the magnolias (Drimys) ; and the 
beech-like group (iVot/iofanus) of many local kinds and names. 
Trees become smaller and more stunted to the .south, until at the 
Straits of Magellan only shrub.s prevail and the altitude of the 
tree line is below 2,000 feet. 

Fauna.—The atiimal life of Chile is limited to relatively few 
forms. Both the north arid region and the south humid region 
are unfavourable to the development of many species or numbers. 
The largest of the mammals, the panf^i or puma (Fells concolor), 
extends its range down to the Straits of Magellan. Of the three 
species of wildcats the guhm and the colo are the most common; 
of the fo.xes, the chilla (C. azcrac) is small and considered stupid, 
the culpco (C. tnagellanicus) is much the larger o( the two; and 
of the other smaller forms the coy pit, or nutria, sometimes called 
the South American beaver, and the chinchilla {Chinchilla 
naniger) are the most important because of'their excellent furs. 
The last named with its much prized skins is fast disappearing. Of 
the ruminants, the Guanaco, one of the camels closely related to 
the llama, although a plains animal, is now found only in the moun¬ 
tainous areas. The deer are small and nearly extinct. The huemul 
(C. chilensis), appears on the Chilean escutcheon, and the pudu, 
a small animal with branching horns is found only in the south, 
e.specially on the island of Chiloe. The birtl life is much more 
abundant. The hawks and owls .seem especially numerous. Un¬ 
usually rich is the southern part of the country in wading and 
swimming birds, e 5 i)ccially geese, ducks, swan.s, cormorants, 
ibises, bitterns, rails, red-beaks, curlew, snipe, plover and moor¬ 
hens. The .smaller singing birds are found also in great numbers, 

(W. H. Hs.) 

Population. —Quite commonly Chile is spoken of a.s a “white 
man’s country.” This is true when compared with the plateau 
countries to the north, but the qualification is more a matter of 
class than of blood. There was abundant opportunity for mis- 
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cegenation during the colonial period as the fierce Araucanian 
remained unconquered for three centuries and the conflict with 
him called for an endless succession of Spanish soldiers, who in 
turn left in their wake a large numfjer of half breed children, 
h'rorn such unions came the foundation of the Chilean race. The 
mixture occurred so long ago that its results are now expressed 
in racial unity and common characteristics and are quite un¬ 
noticed in the country itself. 

The Chilean population is definitely divided into two classes, 
those who do, and those who do 
not iHis.sess material and cultural 
wealth. To some degree the dis¬ 
tinction i.s the result of racial 
admixture but more definitely it 
aris<‘.s from differem es in inherit¬ 
ance, in opportunity and in out¬ 
look. Nominally indei>t;ndent and 
working for wages the rolo, or 
agricultural labourer, lacks vision 
or initiative. The patrdn, or land¬ 
lord, who profits fr(»m his labours 
may, as landed proprietor, l)e a 
gentleman of culture, and of .suf¬ 
ficient wealth (o supply hi.s own 
requirement.s and to educate his 
children abroad. He rarely sitenis 
to care how wretched his in- 
quilinos (tenants) may ])e, al- The huaso (Cowboyi. a fai 
though nearly always ready to figure in the agricultural 
help in times of .special adversity, pwovinces of central chile 

In the south are the Araucanian Indians who proved such 
valiant and uncomiuerahle f<u*.s during both the Inca and Spanish 
regimes. Their definite overthrow as an independent people came 
only ill 1H.S2 w'hen .seasoned troops from the battle fields of the 
north pushed through the front era and put an end to their re¬ 
sistance. The Arauuinian strain in C'hilean blood is considerable 
although not so noticeable as the blood of other tribes for it has 
not resulted in deterioration. Pride in the Araucanian heritage is 
reflected even in the national anthem. About 80% of the Indians 
(9.8,70,3 in 19.30) live in the provinces of Malleco and Cautin. 
Heyoncl lies Valdivia and Llaiujuihuc. It is in this region that 
(Verman colonists of the mid-century encountered extraordinary 
hardships. Hut they introduced much-needed handicrafts, iron 
and wood working, t.inning, shoe making and the like, and soon 
drew large numbers of Chileans to their settlements. The Gcr- 
manization of south Chile has not been a matter of sheer numbers, 
but is due to a far reaching cultural influence that if more wide¬ 
spread might prove a great blessing. In the extreme south one 
still encounters some remnants of the Fuegians, an indigenous 
people of extremely low culture. 

In other parts of the country a plentiful sprinkling of English, 
Irish, and Scotch names denotes an infusion of northern European 
blood that is still going on. Recently arrived Spaniards, Italians, 
and Sl.'ivs bespeak a continued connection with southern Europe. 
Chile has never attracted a large immigration. Only 2,851 
naturalization papers were granted from 1890 to 1926. Of those 
then nationalized, the Germans were first with 722, the Spaniards 
second w’iih 382, and the Peruvians third with 365. The annual 
gain in immigration from 1921 to 1928 was slightly under i per 
cent. The number of foreign born reported in the 1930 census 
was 105.463 of whom 23,439 Spaniards, 

In the north the “(ilhangos” may represent survivors of an 
earlier native stock. The nitrate plants h.ave attracted some immi¬ 
grants from Bolivia, who are not regarded, however, as particu¬ 
larly welcome or efficient labourers. Chile has been making an 
effort to bring back to its soil those exj^atriated citizens, esti¬ 
mated. but probably inaccur.ately, to number 120.000, who arc 
largely' located in southern Argentina, They are offered free lands 
and other inducements to settle on the Chilean side of the Andes. 
The annual birth rate is slightly under 40 per 1,000. The death 
rate for the decade 1920-30 was 276 per 1,000 with a slight 
increase in mortality since 1930 due to less favourable living con¬ 




ditions. 

The surplus of births over deaths in 1921 was 23,598; for 1925, 
47,438; for 1937, 43,736. For 1925 the illegitimate births were 
reported as 360 out of 1,000 born. The slow increase in popula¬ 
tion is a cau.se for concern to the authoritie.s. 

Government.—Technically Chile is a unitary republic with 
responsibility centred in the president, who is elected for six 
yeans and cannot succeed himself. After experimenting for more 
than 30 years with a p.seudo-parliamentary government, Chile 
in 1925 reverted to the “presidential” type. The constitution 
adopted in that year provides for direct elections, for .suffrage and 
citizenship without class distinction, for the separation of Church 
and State, and for an indepentient president. 

The validity of a president's election is finally determined by a 
special tribunal made up of former presiding officers of the senate 
and chamber of deputies and members of the supreme and appel¬ 
late courts. 

The president selects the members of the supreme court from 
a list of five proposed by the court itself, designates members of 
the courts of appeals, of which there are eight, from lists sub¬ 
mitted by the supreme court, and appoints judges of first instance 
from lists submitted by the court of appeals in the jurisdiction 
concerned. He cannot remove judges but he is empowered to 
transfer them, when necessary, within the jurisdictions to which 
they belong. Judges are removable by a two-thirds vote of the 
supreme court. 

The president names the intendentes of the provinces, the gov¬ 
ernors of departments, and alcaldes in municipalities or communes 
of more than 10.000 inhabitants. He also has the power to remove 
these officials and indirectly controls their subordinates. 'Hie 
constitution pro^^ides for provincial elective assemblies, hut so 
far no measures have been taken to carry out this provision or 
to give greater pmwer in local affairs to the intendentes and gov¬ 
ernors. The taxpayers are empowered to name communal com¬ 
mittees (juntas de vecinos), non-political in character, who advise 
in local administrative and economic matters. Since 1935, women 
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and foreigners residing for 5 years in the country may vote in 
municipal elections. 

Congress consists of a senate and chamber of deputies. The 
former is composed of 45 members, five from each of the nine 
groups of provinces into which the republic is divided. Each 
senator holds office for eight years, and half the seats are renew¬ 
able at the end of four years. The chamber of deimlies numbers 
132 members, one for each 30,000 inhabitants or major fraction. 
Electors are registered citizens over 21 years who are able to read 
and write. The ordinary session of congress lasts from May 21 to 
Sept. 18. It passes on the budget but the president may increase 
or decrease items within the limits therein prescribed, but congress 
may by a two-thirds vote pass a bill over his veto. Members of 
the cabinet arc ineligible for scats in congress, but may speak 
in its sessions. They are subject to impeachment by congress and 
to removal from office for cause. 

Credit and Finance.—Up to 1880 Chile maintained a modest, 
commendable financial record. For the next forty years more than 
half of its relatively large expenditures were derived from the 
export tax on nitrate and the recent decrease of income from 
that source has been little short of disastrous. Moreover, for 
several decades the Government was confronted with the problem 
of stabilizing its currency. The disturbances of 1924 and 1925 
made further delay impossible. Acting upon advice of the Kcm- 
mercr commission (ice below. History) the Government adopted 
legislation which established the paper peso at a gold valuation of 
6r/. (in i)lace of the fanciful i8rf.). established a Banco Central 
de Chile with the exclusive right to issue paper money and with 
the power to regulate general credit, and placed the general bank¬ 
ing interests under the supervision of a Superintendent and central 
commission. This central bank received from the Government the 
convi'rsion fund of 409 million pesos that it had been accumulat¬ 
ing for 30 yt'urs and with the aid of this sum establi.shed its own 
credit, replaced a large portion of the outworn paper money, and 
met the difficulties cau.sed by the business and political slump of 
1926. The bank follows the f'ederal Reserve system of the 
United States and in its first few' years of o|H^ration reduced by 
a third the discount rate for banks and for the public. Through 
its service as fiscal agent and public clearing house it kept fluctua¬ 
tions in exchange within a narrow^ range and showed a substantial 
profit. 

The Government badly needed to better its own fiscal affairs. 
At the end of 1926 it faced a prospective deficit of 161,500,000 
pesos. By cutting salaries and pensions, and reorganizing the sys¬ 
tem of internal revenues, in which extensive defalcations were 
discovered, and of the customs; by rigorously applying the tax 
law.s and adhering to a fixed budget, the situation was greatly 
improved and with some recovery in general business and a for¬ 
eign loan, the year 1927 ended w'ith a slight balance. The income 
for 1928 was estimated at 959,119,617 pesos. With this improved 
record the government of General Ibanez was able to make ex¬ 
tensive loans abroad to be devoted to railroads and highways, 
port and irrigation projects, water supply for cities, and for 
public buildings. In addition, it authorized a farm loan fund and 
an institution of industrial credit, A revised income tax promised 
to take from the nitrate industry a part of its tax burden. Chile 
did not at first feel the effects of the world depres.sion. By 1931. 
however, the Government was forced to take note of the loss in 
revenues, principally those derived from foreign loans and trade. 
Temporary credits through the Central Bank for a time enabled 
it to carry on, but in July General Ibanez had to yield to financial 
and political pressure and resign. His immediate successors, 
Montero and t)avila, likewise failed to withstand the financial 
storm. The deficit at the accession of Alessandri, late in 1932. 
was 189,000,000 pe.sos. By that time the necessary curtailing of 
imports and the encouragement to domestic production had 
made the country more nearly self-sufficing. Under Gu.stavo Ros.s, 
as minister of the treasury, the new administration was able to 
balance the budget and to propose a plan for meeting in small 
measure the service on the foreign debt. This plan, though not 
acceptable to creditors in the United States, France, and Belgium, 
has been accepted in Great Britain and has resulted in a reduction 


of 311,000,000 pesos on the foreign debt. Since 1936 the budget 
has been balanced each year with a slight surjilus. The estimate 
for 1939 of 1,667,000,000 pesos was .slightly more than the reve¬ 
nues and expenditures of 1938. The public debt, Dec. 31. 1937, 
stood at 5.319,949.000 gold pesos. Public revLiuii's increased each 
year since 1935. but not in keeping with e.xpeiuiiiures, e.st>ecially 
tho.se for national defence, The treasury-general in the Ministry 
of Finance now controls all receipts and expenditures throughout 
the country. A new officer, the controller general, audits all ac¬ 
counts. A new department of the mini.slry maintains clo.se rela¬ 
tions with the producers of nitrate and with mining. This is in 
keeping with the new policy to encourage business b> tariffs, by 
shifting the burden of taxation and by undertaking public works. 

Education.—The present system received its initial impulse 
about the middle of the last century. To the efforts inaugurated 
by the notable publicists of that ju-riod were ailded the laws of 
1879 and 1889. Thi.s combined legislation reiiresented a com¬ 
mendable program for the better clas.ses and ilu' cities. Within re¬ 
cent years, however, there has develoijed an insistent demand for 
the education of the unlettered countr>' pojmlation and ftir im¬ 
provements in the existing system, especially in the direction of 
practical training. The State has accomplished something in the 
matter of technical and commercial training and during recent 
years the Catholic University at Santiago and the laical Univer¬ 
sity of Concepcion have substantially broadened highi-r in.struc- 
tion. Since 1920 the demands for reform have occasionally ex- 
pres.sed themselve.s in extended student strikes, which likewise re¬ 
flected the prevailing unrest. In rc.sponse to this agitation, which 
was supported by a few substantial leaders and by an increasing 
number of educators w'ho had been trained abroad, a commission 
was appointed in 1925 to draft a comprehensive program. This 
plan, somewhat simplified in the ministry, was i.ssued by decree in 
May. 1927. It aimed to decentralize the administration of pri- 
mar>' schools by placing more responsibility on the provinces, to 
separate the administration of secondary schools from that of the 
university, and to give the latter more freedom. 

In 1920, out of a total population of 3,753,799, 50 3% were re¬ 
ported as able to read. This may lie u lilKual estimate, )>ut it is 
about four times larger than in 1854. The total number of edu¬ 
cational establishments in 1931 wa.s 4.301 of which 3,227 were 
public and 717 private secondary schools. The total matricula¬ 
tion was 617,146, yet some 200.000 children of school age (seven 
to 16) were still without schools. At the same time there were 
200 secondary schools of which 119 were private, and 135 voca¬ 
tional schools, mostly technical and commercial. At the top of 
the system was the University of Chile, virtually autonomous un¬ 
der its own budget, the Catholic university of Santiago, the Uni¬ 
versity of Concepcion, and the Santa Maria Technical institute, 
privately endowed, which had just opened its doors. 

By 1937 the number of private and public primary schools had 
increased to 4,663 with a reported enrolment of 587,108 pupils. 
Some 12,000 primary teachers represented the training of ten nor¬ 
mal schools with 770 teachers and 1,597 pupils. Tlie enrolment in 
secondary schools wa.s 44,199 pupils and 3,600 teachers; in 
twenty-four commercial schools 3,054 pupils;' and in 153 special 
schools 31,655 pupils. The University of ('hile reported 5,86a 
students of whom 503 were foreign, and the Catholic university 
941 students. Educational budget for 1940, 266.301.000 ix*sos. 

Under the law of 1927, rcspionsibility for the educational sys¬ 
tem was to be divided between the Mini.ster of Education and a 
special Superintendent of Education. The latter po.st, however, 
was soon abolished, and according to the law of Nov. 22, 1929, 
the Minister of Education controls the entire system. He is a.s- 
sisted by (1) one sub-secretary, (2) a director-general of pri¬ 
mary instruction, (3) a director-general of secondary instruction, 
(4) a director-general of commercial instruction, (5) a director- 
general of libraries and museum.s. One notes in the system as a 
whole the great disparity in numbers between those enrolled in 
the first year of primary instruction (47-3 per 100) and those 
in the sixth year (2 per lOo). Rural schools as a rule offer 
only three or four years of the usual six year primary course. 
In 1931 only about 30% of the secondary school population was 
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<-nrolU*d in irg private srhrmls, while 81 public secondary schools 
enrolled more than twice that number, A few women attend the 
Catholic university, while in the other two universities the number 
of men is about double that of the women The law courses in 
all three atfrad the larttesf. number of students. The university 
professors freriuently supplement their incomes by giving instruc¬ 
tion in secondary and techniial schools. In 1931, illiteracy in 
the country at large had rle( rtsised to 25 2 per cent. Marked in¬ 
creases in all grades of iiistru( tion, public and private, charac- 
ierizv the past few years, f'xcept in nf)rmal and .sf)ecial schools. 
The magnifuently er|uipped Instituto Santa Maria of Val¬ 
paraiso, a private collegr- of engin<-ering, made pos.siblc by a legacy 
from the late l'ederi(o S.anla Maria, was a hopeful sign of 
awak(*ned interest in Chil<‘’s educational needs; so also the na¬ 
tional library with 450,000 volumes, which reported a commend¬ 
able list of general activities, in addition to the collections main- 
tai/ied for (onsulfafiom V'aIf)araiso and Ccjncepcidn also maintain 
small |)ublic libraries. The capital supports three museums and 
the other two cilic'S one* each 'I'he C/uh dr Senorns of Santiago 
stimulates a hcsalthy activity among women of the upper class. 
There were reported in 19,57, periodicals of various types, of 
which 84 were of daily issue' Aineing these- were an encouraging 
number devote-cl tee professional and scientihe intere.sts and to 
.social and labemr propaganda. 

Social ConditionH.—Labenir organizations before the- 20th 
century wc-re of the fee-ne-fie iary type. 'I’he pioru-er was the Tyjio- 
graphieal Unieeti organized in 1.S55 and unions of this type, rep-, 
resenting c e)mme-rcial and bank emplo>’e*es, numbered 340 in 1900; 
in 1(^25, boo with e^o.ooo membe-rs. After 1900. the workmen 
be-gan togreeup thernse-Ke-s more cle-tinitely for defence and in Kjot) 
eirganize'd the “L.ibour I'ede-ration of ('hile’’ with [irovincial, de-- 
partmental and fe-deral councils, which teeeek definite part in strikes 
in the coal region and in the nitrate- fields. Its ])rogram em¬ 
braced mutual aid, propaganda against alcohol and in behalf of 
educiition and an c-ight hour law, for arbitration of dispute.s, and 
for amicable- relations with the- public authoritie-s. At its annual 
meeting in 1917 rneasure-s were- taken to include in its me-mber- 
shij) all classes of labourers without distinction of sex. The l-'ed- 
eration in rc;ic) aelofite-d a program that wa.s frankly C'ommunist. 
In II).’t it adhi-ri-d to the- Third Inte-rnalional and reorganized on 
the- b:isis of six industrial counc ils (foods, manufactures, transpeir- 
tation, cemstruction, jiublic service, mines). Much of its program 
was embodied in the- social legislation of 11)24-26 'The I.W.W. 
(Industrial Workers of the Weirld. t/ v.} became especially strong 
arne)ng peirt labourers. Among othe-r represe-nlative organizations 
of the- [leriod were the- various unions of trainmen, a federation 
of jirinte-rs, and a C'atholic Te-de-ralion of Labourers The-.se or- 
ganizatie)ns are- usually dubbed “ve-lleiw” by their more radical 
fellows, because of a tendency to co-operate with the- (lovernment, 
vehile thewe- that simply e-m[>ha.size bene-ficiary measures are 
dubbed ‘’white.” Since ic)20 all types e)f the-se unions have 
abatulone-d the jeolicv of abstention from politics. In 1926 the 
anti-capitalist groups formed the I'nion Stnial Rcpubitcatia dc los 
Asalanados dr Chilr (U.S.R.A Ch.) with the purymse to w-ork for 
the -‘‘spiritual, social, political, and economic emancipation” of 
the employed class and for the organization of “a new* .society, 
ba.sed on justice*. co-o]M*ration. and solidarity.” This organization 
displayed increasing activity in political affairs until curbed by 
measures of (.General Ibanez. 

I'p to 1924 employees were i)rotected by general principles of 
law under the Code of 1857 and the commercial Code of 1867. 
Occasionally some org.inization was given definite juridical .status. 
The I W.W lost this through re.sort to violence. About 1922 the 
Radical Party, representing the middle clas.ses, began to favour 
legislation to legalize relations between capital and labour. The 
result was the law of Sept. 8, 1924, which created a series of gen¬ 
eral union.s on a syndicalist ba.se—the Union dr Emplcados de 
Chile (U E.Ch ). The ('onfcdcracibn Nacional de Trabajadores dc 
Chile, with its headejuarters in Santiago, is (he leading conserva¬ 
tive organization of labourers today, with the Confederacibn 
CJeneral de Trabajo rei>resenting the s>'ndicalists. 

This followed the tendency toward collective action shown dur¬ 


ing the preceding 15 years in the capital and the chief industrial 
centres. Its social tendencies appear in the formation of a Credit 
Bank, of a Cooperative Association, and of a Mutual Building 
Association. Its program, since elaborated, is that labourers 
.should work for their own emanciiiation, which means a living 
wage, an eight hour day, equal pay for men and women, and the 
nationalization of industry. 

The primary and .secondary teachers each have their separate 
professional organizations, and the former has occasionally shown 
a tendency to ally itself w'ith elements opposed to the existing 
regime. The members of the medical jirofession, the engineers, 
and the architects have societies that occasionally assume a syn¬ 
dicalist attitude, although the Medical Society of Chile is strictly 
scientific and professional in its attitude. In 1921 the employers 
formed the Asociacion del Trabajo de Chile, for which they im- 
mediatfly obtained government recognition. Their object is to 
co-ordinate and give .solidarity to all measures “in quc.stions which 
relate to labour or affect the natural evolution of industry, agri¬ 
culture, and commerce.” Both individuals and corporations may 
belong to this as.sociation. 

Since 1900 there has been a growing interest in the labouring 
classes. A few leaders have directed their efforts to amelioration 
rather than prevention of .specific evils, as is .shown in “League 
against Alcoholism” and various agencies to care for destitute 
children. Of similar character were government measures against 
disease—measures which though largely unobserved date back 
to 1892. In 1906 the Government passed a law for working class 
housing, which marks the first intervention by the Government in 
a strictly social question, Later laws in favour of rest on Sunday 
(i()07), the creation of the Office of Labour Statistics (1907), of 
laws for National Savings Banks (ic)i2,), for the care of aban¬ 
doned infants (1912), for the regulation of conditions of labour 
including the labour of women and children, and providing for 
insurance against accidents (1912-16). on the railroads and in the 
nitrate establishments, and the law for obligatcuy primary educa¬ 
tion (ic)20». and for a fiscal pawnshop and for regulating mari¬ 
time and other tasks, all point in the same direction. Tht-se cul¬ 
minated in the Decree Law of Sept, 8, 1924 which initiated a 
veritable era of social legislation. This regulated labour contracts, 
the- day's work, .salaries, hygienic conditions, condff ions for women 
and children, .security, arbitration, syndical organization, and 
methods of co-operation. A s^x-cial ministry took over the ad¬ 
ministration of this code and with the supplemental legislation 
finally codified in the law' of May 28, IQ31, it became one of the 
imj>ortant cabinet posts. Much of this legislation has provoked 
bili(-r criticism, as Ix-ing ill-advis(‘d and not adapted to those for 
whom it was intended nor to prevailing conditions in business. 

Conditions during the attempted .socialistic regime of 1932 led 
to a great increase in the number of industrial and profe.ssional 
unions. The total number reported for the country in 1932 was 
170 industrial unions with an average membership of 174, and 263 
jirofessional unions with an average membership of 102. This rep¬ 
resents a doubling in numbers during this one year. The success 
of the Popular Front represents a determination to secure con¬ 
tinuous work at a living wage for Chile’s labouring population. 

The Government also undertook an extensive program for 
sanitary betterment. The inroads of alcoholi.sm, of tuberculosis, 
and of venereal diseases; the extremely high death rate among 
infants, the lack of and poor quality of water supply and of sewer¬ 
age .systems gave Chile a death rate of about 40 per 1,000 that 
was hardly surpassed anywhere. Dr. J. D. Long of the United 
States Health Service in 1925 revised and put in force a .sanitary 
code that within three years put Chile far ahead of its neigh¬ 
bours. Among conspicuous features of his campaign w’as a wide¬ 
spread attempt to stamp out the pest of flies, to prevent commer¬ 
cialized prostitution, and to purify the water supply of the larger 
cities and give them better markets, a supply of pure milk, and 
improved drainage. With the assistance of a group of local help¬ 
ers much was done to improve conditions, despite the ever present 
financial shortage. This betterment has shown itself in a n- 
duced death rate for the decade 1920-30 of 27-6 per i.ooo, and 
in a marked appreciation of the dangers that menace the coun- 
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tr>' through inadequate sanitation. Since the year 1930 the 
State has assumed greater responsibility for charitable work as 
well as public health and sanitation but with due regard to the 
needs of various sections of the country. As in the case of labour 
legislation, however, much of this legislation has proved too ad¬ 
vanced for the people. 

Mining. —In few countries are the activities of the people so 
restricted to certain regions as in Chile. Of these divisions none 
has its characteristics more sharply defined than the northern 
desert area with its unusual mineral riches, esi>ecially nitrates, 
which came into the possession of Chile as a result of the “War 
of the racific” (1879-83). 

The nitrate beds lie between 19° and 26° S. and are found 
on the upland or “pampa" lying behind the coastal range at 
altitudes varying from 4,000 to 9,000 ft., but practically all the 
oficitias or nitrate works are below 7.500 feet. The workable beds, 
with a concentration of from t: to 40*^^ sodium nitrate, are 
non-continuous and vary in thickness from about 8 in to 14 feet. 
The ordinary workings are by the open pit method and use only 
the richest caliche, or ore, so that unit areas produce variable 
amounts. 

Of caliche mined only 55 to 75% of the sodium nitrate is 
recovered. A new' method—the so-called “Guggenheim process”— 
produced a more complete recovery of nitrate, together w'ith a 
considerable reduction of costs. The latter is effected by mining 
both high and low- grade ores on a large scale and by reducing 
the product at a lower temperature. Running tests have shown a 
94% recovery in caliche of 10% grade. This gain in productivity, 
has been neutralized by the lessening market for the product. 

The origin of these immense deposits is more or less conjec¬ 
tural, The theories roughly fall into two groups, the organic and 
the inorganic. The origin through organic means are (i) from .sea 
weed. (2) from guano and ^3) from fixation of atmosj^heric 
nitrogen by bacteria. However, none of these theories is taken 
very seriously at the present lime. The inorganic origin has been 
attributed to (i) the electric fixation of atmospheric nitrogen, 
and (2) to the concentration of the nitrates coming directly from 
tuffs and lava Hows. The latter postulates, probably the more 
scientific, present fewer difficulties. Of this group, two theories 
stand out most prominently. The one (J. T. Singcwald, Jr., and 
H, L. Miller: “The Genesis of the Chilean Nitrate Deposits,” 
Ecou. Gcol., xii., 1917) “is that the nitrate deposits have resulted 
from the accumulation, by means of evaporation of the minute 
nitrate content of the underground waters of the region. In other 
w’ords, they represent a sort of efflorescence of soluble salts out of 
the ground water.” The other (VV^ L. Whitehead: “The Chilean 
Nitrate Deposits,” Econ. Gcal., ix., lO-’o) and later suggestion 
is that the source of the salts is from the Mesozoic rocks of the 
region which in extent correspond remarkably with the nitrate 
fields. Ammonium salts were probably sufficiently common in 
the volcanic rocks of the region to account for the present deposits. 
The process of reconcentration, through oxidation with alkaline 
earth, has been going on since early Pliocene time. Under desert 
conditions the salts derived from sources on steep slopes and hill¬ 
tops were carried down by dews, fogs, or infrequent rains to be 
deposited during evaporation in the gravels below'. Here in periods 
of high humidity, sodium nitrate, a deliquescent .substance, wms 
separated from the accompanying sodium chloride and sodium 
sulphate, to be precipitated during dry w’eather lower in the 
gravel. 

The importance of these deposits to Chile can be gauged with 
little certainty. It has been estimated that between 1880 and 1910 
Chile derived from the export tax on nitrate alone an average 
annual income of $10,000,000 gold and up to 1920 one of twice 
that amount. For many years this nitrate trade has constituted 
more than half the total value of her exports, and the tax thereon 
of $10.60 U.S, gold per ton collected by the Government has con¬ 
stituted not only the largest item of its revenue, but al.so for 
some years has exceeded all other revenues combined. The 
prosperity of the w'hole countrx' and the financial condition of the 
national treasury' were to a very large measure determined by the 
condition of the nitrate industry. The nitrate fields, which in 


ordinary times gave employment to over 40.000 workmen, offered 
one of the chief markets for Chilean produce. The effect of this 
easily acquired wealth, especially during the earlier years of 
the industry, is believed lyv many to have been actually harm¬ 
ful to Chile’s sound development. The tendency to use this money 
for other than wealth producing investments Itas hindered the 
development of agriculture. Both capital and labour have natur¬ 
ally sought the more remunerative rewards of the nitrate regions. 
Since the World War. however. Chilean producers have been ex¬ 
periencing the reaction from the boom days of that period aiul 
have encountered keen competition from the manufacturers of 
synthetic nitrates. Some .slight improvement in production after 
1922 was followed by another decline. Chile, which had jiroduced 
64(r of the world’s nitrogen requirements in 1910. mined only 
I 25(r in 1926. The attem),)! toreduce stocks on hand led to further 
unemployment and loss of revenue. In the midst of this crisis th<‘ 
Guggenheim interests, long connected with Chile’s copjier mining, 
announced a chcajier proce.ss for reducing nitrates, and with the 
co-operation of the Government, took over most of the existing 
plants on a preferred stock basis. Still unable to compete with 
synthetic nitrates, the Government and producers united in 1930 
to form Co.sach (Compariia dc Salitre de Chile). In this new 
combine the Government, endeavoring to meet external competi¬ 
tion, agreed to acce[>t an etjual share of j^rofits in lieu of the 
former export tax. But the new combination was unable to form 
a cartel with foreign synthetic producers, and this failure led to 
the overthrow of the Ibanez government and contributed to the 
downfall of Montero. Under Ales.sandri, Chile and synthetic i)ro- 
ducers in July 1934, formed a sales corjioration and entered into a 
w'orld cartel which permitted the country to market from 1,000,- 
000 to 1.250,000 tons i)er ye:ir—an increa.se of 20G,, In 1937-38 
the exportation, including surplus, rose to 1.544.000 tons. More 
than half of this went to the United States. The output of iodine, 
a by-product, W'as 832,290 kgs., Oo^r of the world's production. 

In addition to nitrate, Chile is also rich in low grade copper 
deposits. Some of the richer ores were worked by the Sjianiards 
as early as 1601 and by the Indians long before. In the latter 
half of the 19th century. Chile was a leading copper (cntre of 
the world, in 1876 producing 38'^V'i of the total siijiply. With the 
devclopiment of the copf)cr deposit.*; in the United Stales, Chilean 
production fell off to only 4'’/,. of the w’orld total in 1906 Its 
rise in more recent years has been rapid and in 11)39 held second 
rank w'ith abundant jiro.spects that it will retain or belter this 
position. About of Chilean copipjer is jiroduced by two large 
American (ompanics, opjerating at three centres; one in the 
north at Chuquicamata. another near Rancagua at El I'eniente. 
and the third at Polrerillos near Chanaral. The Chuquicamata is 
one of the large scale mining opicrations in the world, working a 
low two per cent grade ore at an expense of seven or eight cents 
j^er pound. The cop3j)er reserve, the largest know'n, is con.serva- 
tively estimated at 134 billion jwunds. The output in 1937 was 
403,196 tons, a record due to the existing race in armaments. Al¬ 
though Chile’s high grade iron re.servcs are estimated at over 
900.000,000 tons, firoduction of p^ig iron is almost nil due in 
large part to a lack of coking coal. Only one of the deposits, 
that at Cruz Grande, in the province of Coquimbo, is being ex¬ 
ploited and shipped to the United .States under the control of the 
Bethlehem Steel Corpioration. The mining and loading on steam¬ 
ers of this ore. on an unusually large scale, is considered a model 
of efficiency. The production in 1937 was 1,529.270 metric tons. 
Because of high grade and cheapness in its handling, thc.se ores 
enter into competition with the great deposits in the United 
States. 

The coals of Chile are noted for their quantity rather than 
their quality. They occur on the coast south of Oincepcidn and 
arc of Tertiary age. They vary considerably in quantity, improv¬ 
ing with depth. The piroduct has been described as second class 
steamer coal, on the average 25% inferior to the Welsh product. 
There are four principial coal fields in the vicinity of the Biobio. 
of w’hich the most impiortant. Coronel and Lota, are worked utuler 
the .sea by mean.s of inclined drifts (chijitmes) on the long wall 
system. In addition there is a small lignite depiosit neir Ma- 
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gallant-s mined only for local use. Four-fifths of all the coal mined the big development in Magallanes where more than one^half of 


i.s used by the State railways and production in recent years, 
averaging 1,786.844 metric ton.s, has l>een adversely affected by 
the increasing use of petroleum. 

Since ifjti the irureased purchasing power of gold has led to 
the reopenirig of former gold washings and the consecjuent les.sen- 
ing of unemjiloyrnent, Production in ig37 amounted (0 .^15.560 
ounces. At the .same time the country produced 1,786,00002. of 
silver, 

I'liere was al.so an a{)prcciablc yield of sulphur (25,000 tons), 
together with some borax, salt, and guano 

Agriculture—The agriculture of ('hile is confined almost 
wholly to the central valley. The available productive land is 
extremely limited. th(‘ amount devoted to cereals and other food 
crops beitig estimated at not more than four per cent of the total 
area of tlie country; orchards, vines, planted w-oodlands, grasses, 
and alfalfa dm erne) occupy a .somewhat smaller area; and the 
natural jiasturage occupie.s a smaller area still. This 10 or 12% 
of the area, tog(“th«‘r with the 20 to 22% in natural forests and 
woodland, mostly in southern Chile, make up the productive 
(and—about \ of the total area of the country. The leading crops 
with I heir avs-nige acreage for (he three years ending in 1037, 
were, wheal i ,(j()o,oooac.; barley ib.voooac.; oat.s 22g.oooac.: 
haricots 205,oooac.; maize iii.oooac; potatoes i24,oooac'.—a 
considerable increase over the acreage of the previous decade. 
In view of the great decrea.se in trade, this gain in acreage 
and production has materially helpe<l to m.ike the country self- 
supportiitg, Chile i.s the seventh country of the world in wine 
production with 36.415 vineyards reporting a product of q3,- 
t)jo,ooogal. and an export of 3,564,ooogal., chietly to Belgium 
and (iermany. 

The number of cattle reportc'd for 1958 was 2,634,40(1, still in- 
sufilcient to me«*t the demands of the population. For the year 
1*136, 5,74(1.06*1 sheep were K'ported from 33,056 ranches, largely 
in the south. 'I’he total number of draft animals was 621,452. 
Exports of wool, principally to Great Britain and Germany, were 
12,050 metric Ions. 

By far the major part of the crop land is made possible only 
by irrigation, whidi was practised in limited areas of northeni 
C'hile, even during jirchistoric times. The chief areas now under 
irrigation lie along the river terraces within the Cordillera, upon 
the [liedmont to the west, or within the central valley. The avail¬ 
able streams from the Loa to the Biobio are the chief .sources of 
water 

Some of tile irrigation projects are of long standing and on 
a large .siale, arid carry water in canals over 100 m., besides 
furni.shing extensivr electric power. Many of the undertakings are 
privately own<‘d. others belong to associations, and in recent years 
some very large jwojecls have been financed by the Government. 
The area .served by (he three largc.st canals aggregates 300.000 
acres. 

Although agriculture in the central valley lays the foundation 
for the social and political structure of the country and affords 
a large share of the prcxiucts for local consumption, it has little 
influence on trade balances. Socially the bulk of the |x*ople are 
4 )rgani 2 ei! around the large feudal estates and suffer little change 
in condition whether croiis are good or bad. The owner may be 
more or less aniuent from year to year, but this adds little to hi.s 
comforts or discomforts, and he always remains on the social 
and political register of the country. In the northern valleys 
maize i.s the chief food crop and besides there is 3 great variety 
of sub-tropical fruits. 7 'he best developed t>T:>e of feudal estate 
may include seme 250 at. of irrigated fields and 2,000 ac. or more 
of hiMside land, w-hich offers excellent range for live stock during 
the rainy season. These propriedades agncolas are mixed farms 
prcxJucing a large variety of grains and fruits, and alfalfa, some 
horses and a larger number of cattle and sheep, but never m.iny 
hog.s The growing of live stock on irrigated land, however, is not 
profitable. As a result Ghile has less than half the cattle of Cuba 
and must depend upon Argentina for jaart of its meat supply. This 
source, owing to recent tariff changes, is being still further re¬ 
stricted. The relatively large number of sheep is accounted for by 


the sheep of the country are found. The central valley, so similar 
to that of California, favours the growing of fruits, but lacks a 
good market. A number of attempts have been made to develop 
j one in the United States where recent shipments have met with 
reasonable success. 

The chief gain of the Chilean farmer has come from his vine¬ 
yards. The wine of the country is widely known throughout South 
America. 

The grape acreage ranks next to wheat and is larger than that 
devoted to any other cereal, or to beans, or alfalfa. Whether 
this i.s the cau.se or not, Chile is considered as more afflicted 
by alcoholism than any other South American country. 

Agriculture, like industry in general, has experienced its ups 
and dowms since 1929. The? year 1929 represented a high point in 
production; 1932 because of prevailing low prices, coupled with 
poor crops, the lowest point of recent decades. Since 1932 condi¬ 
tions have improved, and the country has moved toward self- 
sufficiency, although the Government maintains a close .supervision 
over the exportation of food crops. The local meat supply is 
inadequate. 

Although south Chile is the great forest section of the country, 
yet because of transportation problems relatively little of the 
output enters into its internal or external commerce. On the 
whole it has been found more economical to import limber 
products from the United States. Chilean forests w'cre once very 
much more extensive than now but have been destroyed as an 
incumbrance, even in late years. Of the forested area, estimated 
at about 35.000.000 ac., at least two-thirds of it must be dis¬ 
counted because of the character of the woods or the type of 
country in which it is found. Only the province of Cautin can lay 
cl.'iim to first class forests. 

Manufactiiring. —Like other South American countries, Chile 
has not yet reached the industrial stage, although the Government 
has done much to stimulate local activity. Most of the manu¬ 
facturing establishments .ire little more than work.shops, for in 
the 3.196 factorie.s listed in 1923, there were employed only 
82,118 people—an average of 25 or 26 each. Favoured by a wider 
use of electric power and the efforts of the Government to diver¬ 
sify production, there was a great increase in domestic manu¬ 
factures up to i(>30. The census of that X’ear reported 92,710 
proprietors of industrial establishments with 296,201 employees— 
one-fourth of the active population of the country. The period, 
however, was one of brief prosperity. World-wide depression and 
political disturbances at home brought the country by 1932 to a 
very low productive plane. The re-estabiishment of stable gov¬ 
ernment and the great reduction in foreign trade led to a new' 
boom in industry*. One notes, for instance, that in 1937 (here were 
145 textile factories with production valued at 389,498,463 gold 
|)esos. Similar increases were noted in footwear, pottery, cement, 
and paper. By far the most numerous group of factories and the 
one employing the greatest number of workmen was engaged in 
the preparation of foods. About one-third of these factorie.s, with 
nearly one-half the people employed, are in the province of Santi¬ 
ago. Great strides have been made in the preparation of leather 
and in the use of up-to-date machinery for the manufacture of 
shoes, so that Chile is largely supplied (1939) from the local 
output. The high tariffs of recent years have also done much to 
stimulate local production, especially of textiles. About 19% 
of the active population is engaged in manufacturing. 

Commerce. —^Although Chile ranks seventh in size among 
South American republics, it stands third in the value of its foreign 
commerce, being exceeded by Brazil and Argentina only. Its per 
capita trade, a^ut 100 ps., is equal to that of Argentina and 
double that of Brazil, although only one-tenth the total of the lat¬ 
ter. This is a striking result, for fully one-half of the population 
is made up of agricultural rotos, who are modest consumers. 

By 1850 England, France, and Germany had largely crowded 
Spain out of Chilean trade, and Valparaiso had become the leading 
port of the w'est coast. Lines of communication w'ere developed 
with California and Australia, and the trade of Chile became a 
vital factor in its development. Gradually copper and silver 
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became more important as exports. The nitrate deposits were 
opened up, but this trade was of slow growth until after the 
“War of the Pacific.” In 1880 nitrate accounted for 30% of the 
Chilean exports, and in five years this increased to 60%. From 
then on up to the World War, the exportation of nitrate grew 
rapidly and made Chile rich. The years just preceding the war 
were banner years, due largely to the cumulative effect of mount¬ 
ing revenues, to which seemingly there was to be no end. This 
naturally encouraged a lavish expenditure of money. 

The outbreak of the war and the blocking of the trade channels 
brought on a national crisis of unusual severity. Then as the war 
progressed unprecedented demands for nitrate and copper in the 
United States, together with the opening of the Panama canal 
(1914), brought to Chile a prosperity never before equalled. In 
three years the trade more than doubled and the export figure 
reached the high mark of $278,000,000. With the close of the 
war, the market collapsed and the exports fell to the pre-war 
figure. Then with the short post-war b(X)m the export trade 
reached the new height of $284,000,000 for 1920. But hard times 
followed, the country passed through one financial crisis after 
another, the Government changed hands, and as a result between 
J929 to 1932 foreign trade declined sharply to le.ss than one-sixth 
of its average for the preceding decade. With the re-establishment 
of a stable government, the country slowly recovered, until in 
1938 Chilean exports were three times as large as they had been 
six years before, while the imports had doubled in value. 

The situation with respect to minerals is unique. Although 
agricultural activities are vitally important to the bulk of the 
poi)ulation, the economic position of Chile in world markets 
depends upon its mineral resources, which account for the major 
part of its exports, and indirectly furnish the funds for most of the 
imports. The prosperity of the people, therefore, depends on an 
export trade, in which they take little part and over which they 
have little control. 

The fluctuations of copper, the second largest item of export, 
have relatively little influence on the general prosperity of the 
country, as that commodity pays a local impost rather than a 
direct export tax. Practically all the export of iron, about 1,000,- 
000 tons, comes from the Tofo mines, under the control of the 
Bethlehem-Chilc Iron Mines Company. With a commercial bal¬ 
ance in its favour since 1931 and an active and stable government, 
Chile has greatly increased its foreign trade. Nitrate and cop¬ 
per have the most prominent places among the exports; iron and 
steel manufactures, machinery, cotton fabrics, and petroleum 
among the imports. Even those countries that produce synthetic 
nitrates accept a quota of the Chilean product. Agricultural ex¬ 
ports and imports fluctuate with Government regulations, price 
levels, and transandine connections, although the general tendency 
is toward closer trade relations with its immediate neighbours. 
The restrictions on foreign exchange have shifted a portion of 
the trade from the United State.s and Great Britain to Germany, 
France, and Italy, where quota arrangements are possible. The 
merchant marine of the country seems neglected, but new treaties 
with Cuba and other Caribbean countries present hopeful pros¬ 
pects. The fluctuations in nitrate exports in the early ’30s ham¬ 
pered general trade, but this has been partly remedied by the 
formation of the Nitrate Sales Corporation. 

After various minerals, mutton and wool rank first as exports. 
Their combined value in the total trade is exceeded only by 
nitrate and copper. Fully four-fifths of the sheep output comes 
from the hinterland of Magallanes and hence figures slightly 
in the trade of Central Chile. Of the other exports, wheat and 
flour fluctuate greatly from year to year, but average about 4% 
of the total export. The margin above the home demand comes 
only with a crop that is above normal. In certain years there is 
a slight exportation of barley, oats, peas, lentils, fruits, nuts and 
the like. The analysis of the trade clearly shows that a nation 
depending on minerals for 90% of its exports is one whose pros¬ 
perity is not built on a firm foundation. 

The import trade is largely made up of manufactured goods 
and may be grouped into three dominant classes: (i) iron and 
steel products, about 30%; (2) textiles, 25%; and (3) a host of 
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miscellaneous products. In the import trade, nearly one-half 
(48% for 1922-24) of all products come from two countries, 
the United States and Great Britain, although recently Gcnnany 
has been gaining at the expense of both. A.s with almost all South 
American countries, there is little inteichang(‘ with neighlM)ur- 
ing countries. One of the strong features of tiie trade has been 
its regular balance in favour of Chile, but on the whole the out¬ 
look is not particularly alluring. The rtniedy seems to lie in 
the establishing of a new class of small farm holdings under the 
control of enlightened rotos. With such a change in social order, 
there may arise a new industrial and commercial Chile. 

Transport. —Railway construction started in the north under 
private auspices in 1850. The Government road from X'alparaiso 
to Santiago was first opened in iS()3 and thereafter gradually 
extended southward to I^erto Montt. Chile's narrow width called 
for a strategic longitudinal “system” and the barren character 
of the country to the northward seemed to place the burden of 
construction on the Government. In 1910 it definitely completed 
the building of a line in that direction and extended it from 
Arica to La Paz. In 1928, this road within Bolivia was turned 
over to that country. 

In spite of this activity, by which 61%, or 3,772 nr out of a 
total of 6,209, are State owned, the major portion of the northern 
railways are operated under private ownership or lease, and serve 
the mineral interests of that region. The Chilean railways are 
Government owned primarily for strategic reasons. 

Those roads that are under private control are on the whole 
efficiently administered. The State owned roads, which up to 1926 
uniformly showed a deficit and thereby contributed to the finan¬ 
cial crisis of that year, have been criticised for faulty location, 
poor equipment, and high operating costs. Political pressure will 
account for many of these defects, w'hich President Ibanez at¬ 
tempted to remedy by eliminating graft, favouritism and unneces¬ 
sary employees, by the construction of new railways, and the 
electrification of the main lines under a program which called for 
an annual cxfxtnditure of 183.000,000 pe.sos. Despite his efforts 
and tho.se of his successors, this program w-as only partially real¬ 
ized. The Transandine railway is a case in point. It was first 
adversely affected by a tariff on Argentine products and then was 
closed by a landslide in the winter of 1933. Freight traffic has 
been partially restored, but to become economically profitable, the 
road must Ixt taken over by the two countries under :i more 
favourable working agreement and must be electrified. In any 
case, it will be difficult to meet the competition of aeroplane 
passenger traffic. 

Little was done for highways before the law of 1920, which 
embodies some of the best foreign stipulations. In 1923, 21,959 m. 
of public road were reported, of which .some 3,030 m. were fit 
for automobiles. 

The Ibanez administration also undertook a wide program of 
road building. Between 1932-38 .some 1,900 miles of additional 
highway were constructed and 6,000 miles improved. The number 
of miles open to traffic in 1936 was 26,695. Chile is on the route 
of the Pan-American airways and has direct aeroplane connection 
wMth Europe. Coastwise connection with the .Strait of Magellan 
has been e.stablished with the construction of a canal througli the 
Peninsula of Ofqui and al.so by aeroplane. In 1937 the country 
reported nearly 38,035 motor vehicles of w'hich 12.000 were trucks 
and buses. The telegraph dates from 1851 and this enterprise, 
like the railroad and steamship service, owed its inception to Wil¬ 
liam Wheelwright. For some time the telegraph was united with 
the postal service, then administered separately for about 40 
years, and later amalgamated in 1920. It was disorganized dur¬ 
ing the revolt of i8gi and by the earthquakes of 1906 and since. 
In 1937, there were 283 telephone exchanges in the country with 
49,162 subscribers. Telegraph lines amounted to 15,687 km.s. 
There were nine wireless stations on the Chilean mainland and one 
on Juan Fernandez, and three large broadcasting stations. 

The sea constitutes Chile’s best highway. Much, therefore, has 
been done since 1910 in constructing docks, erecting break¬ 
waters, and in other ways making ports more serviceable, and in 
directing roads and railways thither. A new department of har- 
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hour works has In-en added to (lu* Naval Ministry. Subsidies have 
been [>rovidcd for national ve.s.sel.s using the Panama canal and 
the Strait of Magellan and other measures adopted to stimulate 
a eominer* lal marine. Shipping rejiorted for 1(^38 was go craft 
with a toniiage of 16,4:.’. In 1936, 369 vessels cleared at Chilean 
ports while the coastal shipping amounted to 1,702400 tons. 
The posfotTice.s in tg+h numbered 1,038, and handled 92,130,893 
piece.s of mail. 

Defence. —Comp\ilsory military service [)rcvails in Chile. 
Every alile-bodied man ov»“r 20 years of age is due to receive iH 
months’ tr.iitiiiig foKowing th<.* months of active .service they 
belong to the ttrst reserve for 12 years and to the second re¬ 
serve till the lompleljon of their 4^lh \-ear. The active army 
in ig+h. numbering 1,400 otfuers and ih.ooo men, was made uj) of 
three divisions of infantry of ten regiments each, and one of 
cavalry of si.x n-giments; three mountain infantry battalions, 
four batteries of fielrl artillery, three of heavy artillery, and 
three of mountain artillery; on<‘ engineering regiment and one 
l)allali(H> of railway troo[)s. The lirst-line reserve numbered 
about 225,000 men and the set ond-( lass reserve about 200,000 
The army h.is been tr.iined ami organized largely on the (ierman 
system 'I'he spirit of I Ik* vast m.ijority of the recruits facilitates 
the task of able officers Discipline is good, the uniforms 
neat, and weapons are of modern pattern tind well kept- The cav- 
alr\', in particular, is coiispicuou-^ for its first class condition. The 
iiifaiilry are armed witli ;i moditied Mauser rille, the cavalry with 
;i larbim* (of similar make) and lame, and the field artillery 
with Krujip guns. The air service, introduced in 1918 under Brit¬ 
ish mslrucliun, lonsisted in if)3S of three air group.s, one 
bombing grouf), two se.ajil.irie groujis. and a flying school ecjuipped 
with .?io plain’s, C’adel, artillcuy, cavalry, engineering, and in¬ 
fantry Schools are maintained by the State; in ic)24 a .school for 
non-i (immis.sioned ol'licers was formed. 

'The ('hilean .Navy took its rise in iSt; with (he cafiture of a 
Spanish frigate and brigantim* at anchor in Arica bay. This ini¬ 
tial suicess. (lu(‘ to a Scotchman, C'apttiin William McKay, was 
brilliantly continued during the four >'e.)rs ‘hat ’’I'lionias Cochrane 
served (Miile and cleared the west coast of Spanish ve.sscls. These 
ofieralions, loy.ally .su[)por(ed by the Supreme Director, Bernardo 
O'lliggins, ruadi’ posNible (he suciess of .San Marlin in Peru, and 
left a di'fmiie British impress ujion the navy of (diile. It was the 
“('oihrane” which wem the- iiac.il battle of Angamos in 1S79, 'I'he 
('hilean llec-t consisted (n)3')) of one battleship, (he “Almirante 
Lalorre,” .1 2S 000 (on c raft constructed in ic)i3,one coast defence 
-el, and one anui :‘d cruiser of 8,500 tons, the “O'Higgins.” 
and two protected ich of about 4,500 tons. In keeping 

with the world strife* for armaments, approjiriations were made in 
i(M7 fur two cruisers of 8.000 tons. In addition, the navy has 
S 1.1 rge destroyers and <) submarines together with (raining ves¬ 
sels and oil (ankcrs—all built in Ivngland. The pre.sent Gov¬ 
ernment, liowc\(*r, is inclined to welcome (he loan from the United 
States, for purpose of inter-American defence, of additional 
cruisers and destroyers of older models. The otTicers of the 
Chilean Na\’y m.iintain a more aristocratic tradition than tlic other 
lifatuhes cef service This led the major part of them under their 
leading officer, ('apt.iin. later President, Jorge Montt, to sup¬ 
port Congress in i8()i .against President Balrnaceda. In 1939 en¬ 
listed jiersonnel numbercal S.ooo. Between 1024 and 1932 the army 
and navy and the air forces each in turn directed or .supi>ortcd 
revolu(ionar>- mo\cinents, hut since that date the army has consis¬ 
tently adhered to (he conservative government, and in 1938 pre¬ 
vented the repucli.ation of (he recent president-elc*ct (I. J. C > 

HISTORY 

In (he 15th century the Peru\'ian Indians invaded (he country— 
even then known as Chile—and dominated it as far .south as the 
Kapel river (34 ’ 10' S ). Their control may have furthered the 
later conquest by the Sv'aniards. The latter made their first at¬ 
tempt to occupy the region under Diego dc Almagro, associate and 
subsec|uent rival of Pizarro. .Vfter Almagro’s death the conqueror 
of Peru granted Chile to his lav'ourite aide, Pedro de \’aldivia. 
'That invader founded Santiago (Peb. 12, 1541'). and after estab¬ 


lishing other fortified towns north and south of that centre and 
east of the Andes, lost his life in a general uprising of the Arau- 
canian Indians, under their celebrated togui, or war-chief, Cau- 
polican. The greater part of his settlements were destroyed, 
although La .Serena and Concepcion remained as the outposts of 
the future colony to the north and the south, while Cuyo held the 
same position cast of the Andes. 

The Colonial Period. —With this inauspicious beginning Chile 
entered upon its three centuries of colonial history. In such phases 
of its development as were affected by the administrative and 
commercial control of the homeland it differed in no wise from 
its neighbours. Its population took no part in political affairs, 
aside from membership in the town councils. It accefited ecclesi¬ 
astical control in its scant educational facilities as well as in 
spiritual matters. It endured all the vagaries of .Spain’s trade 
restrictions, varied by the piratical and contraband practices of its 
enemies. Chile differed from other Spanish colonies in that its 
remote position forced upon the [>eople a more thorough isolation, 
while continued conllicts with the Araucanians tended to harden 
the seltler.s, and the scarcity of precious metals turned them 
toward farming. 

By the end of the 17th century this population numliercd 100.- 
000. A century' later it approached a half million. This included 
300.000 mestizos (mixed bloods), half as many Criollos (“Cre¬ 
oles.” i.r., natives of European descent), some 20.000 Peniusu- 
lares (n*cenlly arrived Spaniards, among whom Bascjue immi¬ 
grants from northern Spain formed an energetic commercial ele¬ 
ment). and a smattering of negroes and recently emancipated 
Indians. This hardy population had progre.s.sed far towards racial 
unity but the mayoraz^os, a system of transmitting estates by 
entail, gave enhanced importance to a few leading families. The 
people, set down in the midst of resources that were barely 
touched, were stimulated to ac(i\'i(y b.v a bracing climate, but 
were jiitifully handica{>ped by ignorance, i.solation, and the lack 
of jiolitical experience. 

Independence and Self-government. —Nont? of the above 
conditions (hat hampert'd Chile in common with its fellow colonies 
provoked the movement for independence. Nor was tliis act clue 
to (he rise of (he Tnited States nor to the Ereiuh Rev'olution. 


If was (he intervention of Napo- — 
leon in Spain—an act that in 
i,So8threw'each part of the Span- 
i^h monarchy on its own re- 

sources—that led Chile to take Y 30 /y 

the first halting .stcf) toward .self- .Lt ill/ ,. ^7 

government. This occurred on ' Y ' 

Sept. 18. 1810. when an open 
cabildo or general town meeting 

in Santi-Hfio acc-plnd the resiK- wine 

nation of the president-governor 

and in his .stead elected a y/oi/a (board) of seven members. 

Tliis act divided the people (not including, of cour.se, the igno¬ 
rant masses) into two general groups. The first, which was com¬ 
posed exclusively of Creoles was headed by the cabildo, or town 
council of .Santiago The aiidicucia headed the second, w'hich 


largely represented peninsular interests. The former group wished 
to organize for local protection during the intervention and pos¬ 
sibly for more complete self-government thereafter. The penin- 
■sulars followed reluctantly, for they preferred to keep intact the 
existing SN stem which insured them special privileges. 

The creole leaders gained their immediate point—a recognized 
posiiion in the new junta, took measures for the defence of the 
province, opened its ports to general trade, abolished the aiidi- 
cHcia, when that Ixidy encouraged a reactionary uprising, and 
summoned a national congress. By this time Concepcion, under 
the leadership of Juan Martinez dc Rozas, broke away from the 
conserxative le*iders of the Santiago cabildo. This .split enabled an 
ambitious popular leader, Jose Miguel Carrera, to dissolve con¬ 
gress, some two months after it finally organized, banish Rozas, 
and assume dictatorial powers, but thi.s did not occur before 
congress had assumed administrative control of the colony, broken 
relations with Peru, abolished slavery, established a pre.ss, en- 
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counigcd education and sut»fies(ed further important step? towards 
self-government—all in the name of the captive king. Affairs 
in Chile now assumed the aspect of civil war between those of 
its i_)eople who favoured the former autocracy, as represented by 
the viceroy of Peru, and those who es[)ou.scd self-government 
under a more liberal monarchy. Owing to divisions among the 
autonomists, who called themselves partisans of Carrera or of 
Bernardo O'Higgins, who had superseded him, the royalists gained 
the upper hand at Rancagua, Oct. 7, 1H14. and brought to an end 
that first phase of the Chilean War for independence known as 
In patria vieja (the Old Country). 

Two tind a half >'ears of re[jression under the restored govern¬ 
ment effectually cured the Chilean people of further loyalty to 
Spain. During this period Jose de San Martin patiently gathered 
an army at Mendoza and led it early in 1817 across the Andes. 
With this force, in which 0 ‘Higgins commanded a contingent, 
he defeated the royalists at Chacabuio, on I'eb. ij. and made his 
associate supreme director of Chile. Their first task was to meet 
tlie inevitable counter attack under Osorio, the victor of 1814, 
who surprised and routed the patriot forces at ('ancha Rayada. 
But with a reorganized force San Marlin met and crushed the 
rovalists at Maijiu, April 5, 181S. This victory made good the 
declaration of independence which had been formally proclaimed 
on the first anniversary of Chacabuco. 

During the next 15 years (.'hile [lassed througli a period of 
f)olitical uncertainly (hat fortunately was less prolonged and less 
anarchic than her neighbours exfierienced, For five years O'Hig¬ 
gins maintained a fairly efficient personal rule, slightly modified 
by constitutional offerings of his own devising. After his abdica¬ 
tion in iSj 3 there followed a more unsteady dictatorship under 
Ramon Freire, which was modified in i8a6 by an ill advised 
attempt at federalism and two years later by the liberal but 
unworkable constitution of iS:S. During this period the Spaniards 
were finally expelled from C'hiloe and that island and the con¬ 
tiguous ;irea incorporated with the country. Aided by a naval 
contingent under Lord C'oehrane (earl of Dundonald) the Chileans 
united with other patriotic force.? in freeing Peru and thus assur¬ 
ing their own .security. Then followed recognition by Brazil, 
Mexico, the United States, and Great Britain. Through the last 
named country Chile was enabled to lloal its first external loan. 

In domestic affairs the country was less fortunate. A few social 
reforms, initiated by O’Higgins and Freire. did little to remove the 
discontent cngeiuiered by years of warfare, to counteract the hos¬ 
tility of the Church, or to straighten out financial tangles. Politics 



was almost wholly personal and merely serv'ed to reveal political 
incapacity. Matters reached a crisis in 1829 with the outbreak of 
civil strife between Freire, who seemed the only hope of liberal¬ 
ism, and Joaquin Prieto, a successful military chief whom the 
reactionaries accepted. The conflict was decided at Lircay, April 
17, 1830, with the utter defeat of the Liberal forces. 

This victory made Prieto president of Chile, but his chief min¬ 
ister, Diego Portales, became its controlling spirit. This conserva¬ 
tive leader, the Alexander Hamilton of Chile, aimed at something 
more substantial than mere military control. He wished to 
establish the credit of the country' and assure its orderly progress. 
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He proposed to continue in power those aristocratic elements that 
hadsoftened.therigours of colonial control and h.id kept the strug¬ 
gle for independence clear of unproductive radic.ilism. With the 
aid of the Pchiconrs (“Bigwigs"), he centred administration in 
a President of almost dictatorial luiwcr.''. wIiom- acts were subject 
to limited revision b\’ Congress. It was ibi-> combination of 
aristocratic sujHTvision with autocratic aiiministration (hat con- 
.stituted (he main feature of the Constitution of 1.833 

The Autocratic Republic (1831-61).—'I'he government 
under the new constitution soon faced a series of intrigues that 
in 1835 called I'ortales from retirement, and fotceil the re-tdection 
of Prieto. In furthering his effort.s to preserve the mnstiiution 
and to develop the resources of the country Port.iles now sys- 
(emized the revenues, reorganized the treasury and rehinded I lit' 
public debt. But the benet'ils of this jxflicy were measurably 
neutralized by his scvcrit\’. F'urther dissatisfaction was aroused 
by a conflict with the Peru-Bolivian confederation, in (he midst 
of which a regiment stationed near V’alparaiso revolted and seized 
and assassinated the dictatorial minister, June 6, 1S37. His 
death, regarded as a mitional calamity, served to lix his jiolicy 
upon the country more flrmh- than ever. The war that he h.id 
brought about ended with (he overthrow of the confederation at 
\’ungay (Jan. 20, 1830). This victory assured tin* predominance 
of Chile on the west coast and made its successful general, Manuel 
Bullies, the next president. 

The first half of Bulnes’s double term (1841-51) was an era 
of comiliation, of material progress, .and of cultural .awakening. 
The public debt was liquidated and the customs belttT regulated. 
Ste.imshi]) lines w-ere established, coal mines wen* opened, and 
the onipiil of copper and silver was greatly increased, ('olonies 
of Germans were located in the south .and in iS4f) the Strait of 
Magellan occupied. This last move jirovoked a series of boundary 
disputes with Argentina which were further complicated by simil.ir 
controversiias with Bolivia, Per contra Spain now recognized the 
independence of ('hile, and Peru settled the debt—;i legacy of 
the period of independence—that had helped provoke war between 
them. 

Intellectual expression kept ptice with material progress. 'I'he 
Xational Institute improved its course of instruction. In 1843 
the University of Cdiile opened its doors under the direition of 
Andres Bello, a naturalized \'enezuclan who later codified the civil 
law of Chile and attempted to nationalize its language. The 
.Argentine refugee. Domingo F'. Sarmiento, headed the first Normal 
School (1.S42) and for .several years served on the editorial stall 
of El Merrurio. Literary expression manifested itself especially 
in the pre.ss, where Jo.se Viclorino L.aslarria represented reviving 
liberalism, and Francisco Bilbao, more definitely the revolution¬ 
ary philosophy of 1848. Growing dem.inds for religious toleration 
led file Stale to legalize the marriage of dissenters and to exercise 
some control over clerical appointments. 

After two dec.ades of effectivt' rule the Con.servalive Parly 
found its supremacy threatened when in 1850 it brought Manuel 
Monti forward as the successor of Bulnes. But the administration 
ruthlessly suppre.ssed opiiosilion, which culininaled in an urisuc- 
asssful revolt, and ushered in the decennium ('1851-61) which 
clo.sed the “autocratic republic.” Montt was a fit executive for 
the period. A pedantic devotion to law and order motivated his 
policy but once assured of the.se essentials he devoted himself to 
develo[)ing his country’s resources. He introduced the telegraph, 
heg.an the construction of railways, started the hall of congre.ss 
and various public buildings, and encouraged the founding of 
savings banks, the Mortgage Loan Bank, and other financial insti¬ 
tutions. Agriculture was aided by the suppression of tithes and 
of the mayorazf’os, by the subdivision of rural properties, and by 
modifying the alcahalas. He jirovided for better primary instruc¬ 
tion. for more normal schools, and fer public libraries. The dis¬ 
covery of gold in California created for a few ye.ars a better 
market for Chilean flour, but later led to a disastrous financial 
reaction. 

Monti’s insistence upon the authority of the .State provoked a 
controversy over the appointmont of (he archbishop of .Santiago 
and split his party. In a quarrel over the budget the malcontents 
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were joined by a new party—the Radical—and the conibined 
opposition forced the f)rcsident to reconstruct his cabinet. This 
irtridcnf wa.s later interpreted as a .stej> toward fixinj; its re.sponsi- 
bility to Congress. When oj)posi!ion in 1851; InHame open revolt, 
Montt with the aid of hi.^ effu ient co-labourer, Antonio Varas. 
rigorously suj)pressed it. It. w.ts felt inadvisalde, however, to force 
the election of the latt«*r ;is his .successor. 

The Liberal Republic ( 1861 - 91 ).—Jo:ifjuin Perez was a 
cotnpromihe president. He began his administration in a s)>irit 
ol conciliation and supi)Orted by a fu.sion of Liberals and Con¬ 
servatives c.arried it on lor ten years without recourse to the 

extraordinary faculties,” which pre<ecling presidents occasionally 
iHed. I’he oppositi<;n inaint.lined by the ” Montt-Varistas” 
(Xationalist.s / and by the Radicals, mollirted by religious and 
civil (onces'.ions, finally secured a constitutional amendment 
again.st the re-election of the president. The Radicals also .spon¬ 
sored I loser rc.dalions with their west coast neighbours, when in 
iHOG Chile wa.s drawn into the \v,cr hc'tween J’eru and Spain, of 
whit!) the out.^landing event was the wanton bombardment of 
Valparaiso by the Spanish Heel. The growth in public revenues, 
which were doubling each decade, permitted this administration 
to complete the railway between Wdjjarai.so and the capital and 
to increase e.xpenditures for such public serv'ices as the police, 
the postolfue, and highways. A new’ commercial code went into 
effect in i.Sb; .ind two \'ears later wa.s held the first National 
Exposition of Agriculluri—both marks of a hc-althy expansion in 
jiroduclion. C'oloni/ation wa.s extended into the south at the 
exfieiise of the Araucanians. 

FedcTico Errazuiiz /afi.irtu fiS;!-;!)) ccmtinuc'd the record 
of Perez for ertii ient puhlic service. He pu.shed forward the con- 
struetion of railway's, improved the watc^r front at Valparaiso 
and finislu’d tlie edifices for congress, for the University, and for 
the Agricultural Exposition, At the .same time his colleague, 
Ilenjamin \’icuha Mackenna tr.i ns formed and beautified Santiago. 
'I'he opening of new .silver mines and the ex'iiloitation of guano 
de[iosits and of nitrate greatly stimulated business activity. But 
.still more signifuant ware’ (lu! politic,d ch.inges of the jicriod. 
Such issue.s as the .secularization of cemeteries, civil marriage, the 
sejcar.'ition of (.'luirch and State brought the Conservatives for¬ 
ward as champions of ecclesiastical privilege, with the Radicals, 
aided liy a press that w'as practic.ally free, as their chief oj)- 
poncnls. I'undamenlal ch.'lnge^ in the penal code and in the 
org.'inic Law of I'ribunals subjected clerics to civil procedure, 
restricted the “extraordinary faculties” of the president, and 
rendered tho.se holding judic ial appointments ineligible for other 
political olfucs Amendments to the constitution enlarged the 
powers of the chamber of dc*putie^, provided for the election of 
its members by cumulative voting, and made the ministry more 
thoroughly subject to congress. 

His successor. Anibal Pinto (187O-81) suspended specie pay¬ 
ments to meet the economic crisis caused by the exportation of 
gold and silver, and in iSSi finally .scuttled the long-standing 
dispute with Argentina over the Strait of Magellan The cjuarrel 
with Bolivia over the guano di'iiosils at Atacama proved insoluble. 
An attempt h.id been made in iSC)(> to settle it by dividing the 
revc-nues of the disputed territory The discovery of silver mines 
at Caracoles and of nitrate deposits near Antofagasta increased 
the tension and ultimately led to the W.ir of the Pacific. 

Hostilities beg.in in 1871) with the occupation of Antofagasta 
by Chilean troops. Bolivia immec]iafel\- declared war and appealed 
to Peru for aid under the terms of an alli.ince made in 1873 Chile 
rejected I\tu’.s offer of mediation and declared w'ar against both 
reiHililics, The first stages nf (he conllict were marked by naval 
engagi'inents at Icpiique and at Arigarnos, Oct 8. 1879. The latter 
victorx’ gave Chile comm.ind of (he sea. After brilliant campaigns 
the Chileans .sjH'edily occupied the province of Tarapaca and 
followed this with the capture of .Vrica. Here in Oct. 1S80. the 
contestants met in conference under (he auspices of the United 
Slates but failed to come to terms. Chile, determined to force 
a territorial indemnity, then transferred her arms to (he vicinity 
of Lima and in Jan. iHSi. after desjicr.ite fighting occupied the 
cit)'. Then followed two years of desultorx' guerrilla warfare, 


j after which the Peruvians brought together a government that in 
1883 accepted the Treaty of Ancon. Under this pact Peru uncon¬ 
ditionally ceded Tarapaca to Chile and gave that countr>^ control 
for ten years over Tacna and Arica. At the end of that period, 
according to the third article of the treaty, a plebiscite should 
determine whether the provinces were to continue under Chile or 
return to Peru, the country winning the plebiscite being then 
obligated to pay the other 10,000,000 pesos. In 1884 Chile and 
Bolivia agreed to a truce by which the latter yielded to Chile for 
an indefinite period the province of Antofagasta—its only outlet 
to the sea. 

In the midst of hostilities Domingo Santa Maria succeeded to 
the presidency. While bringing the war to a close he also .subdued 
(he Araucanian Indians. Thc.se successes in the north and .south 
increased the territory of the republic by a third. Within the 
five years of Santa Maria’s administration (1881-86) the jiublic 
revenues more than doubled and continued to increase. The 
government, therefore, w.is able to meet all existing obligations, 
to encourage immigration and aid agriculture and mining—in 
short, to do everything except redeem its jiaper money. The peso 
depreciated to about half its value; prices ro.se accordingly. Thus 
in a period of apparent n;ilional prosiicrity the mas.ses of the 
f)co[)le .suffered greatly. 

More significant than fiscal issues wa.s the election of an arch¬ 
bishop in Santiago—an act which revived the fervid discussion 
of “theological reforms.” The authorities secularized the ceme¬ 
teries and recognized civil marriage by law, but failed to firing 
about the .separation of Church and State. At the same time 
congress extended individual guarantees, assumed the i»o\ver to 
override the president’.s veto by a tw’o-thirds vote, curtailed the 
[lowers of local oflicials, and established manhood suffrage. Yet 
the [iresident, as before, intervened in the following election and 
despite jirolongcd ofiposilion, secured the choice' of his designated 
successor, Jose Manuel Bulmaceda (1886-91). 

The new' jiresident was a reformer who showed a tendency to 
use autocratic methods. Yet at the out.set he attempted to recon¬ 
cile his enemies and even [lermittcd them to name the archbisho[i. 
Substantial increases in the revenue, e.^'pecially from the export 
tax on nitrates, enabled him to initiate a \'erilable “dissipation of 
progress,” including comniend.iblc attention to educational af¬ 
fairs. The system of secondary and higher education had been 
revised under the law of 1870. Medical instruction was now im¬ 
proved and a pedagogical institute founded for the training of 
secondary teachers. In fiscal affairs a more just system of taxation 
was introduced, a tribunal of accounts created, and part of the 
public debt paid. But the Government made no attempt to aban¬ 
don the .system of [laiier money. It sujiplied the arm>' and nav\' 
with better ecjui[)menl and made efforts to encourage immigration. 

The.se improvements were accompanied by cornjilaints of waste¬ 
fulness and of unnecessary increases in the civil service. At this 
period also occurred extensive strikes among the labourers, due 
in part to the depreciation of the currency and to the introduc¬ 
tion of workmen from abroad. These conditions gave rise to a 
new [larty—the Democrats. The old parties were thoroughly dis¬ 
organized and at outs with the executive, despite hi.s conciliator}’ 
attitude. Cabinets were formed and dissolved mechanically. The 
president used his influence to elect new members to congress, 
only to have them join the op^iosilion. The real is.sue at stake was 
the election of i8gi, which Balmaceda, as usual, planned to domi¬ 
nate in favour of a friend. Congress attempted to checkmate the 
scheme by adjourning in 1S90, without voting supplies. Balma¬ 
ceda thereupon selected a grou[) of advisers headed by his fa¬ 
voured candidate and announced that he would collect taxes for 
1891 under the budget of the preceding year. This step was 
dearly illegal, but the president’s worst offence was his open chal¬ 
lenge to the aristocratic and clerical influences that had hitherto 
dominated the coun(r\’. 

His opponents, who comprised a majority of both houses of 
congress, did not hesitate to declare themselves in revolt. Led by 
(he vice presideni of the senate and the president of the chamber 
of deputies and supported by the navy under Capt. Jorge Montt, 
they fled northward and established themselves at Iquique. Utiliz- 
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ing the revenues of the nitrate fields, they recruited an army from 
the labourers and prepared to fight the dictatorial president. He 
in turn declared Montt and his levies traitors and raised a force 
of 40,000 men to combat them. He filled up Congress with his 
supporters and directed an election in June, when his friend 
Claudio Vicuna was chosen to succeed him. He aroused further 
vindictive feeling by the execution in August of several youths 
belonging to leading families of the country. 

Mcanvvfiile his enemies in the north sought to purchase a supply 
of arms in the United States. Their vessel, the ‘Ttala,*’ evaded 
the American authorities, but after reaching Chile was forced to 
return without landing its cargo. The revolutionists finally ob¬ 
tained arms from Europe with which they met and defeated the 
Balrnacedists at Concon and then utterly overwhelmed them at 
Idacilla. Their victory was largely due to the .scattering of the 
[iresident’s forces, to treachery in his ranks, and especially to the 
resentment inspired b>’ his recent arbitrary course. Balmaccda 
abdicated on the ev'ening of his defeat, took refuge in the Argen¬ 
tine legation and there, on the evening of Sept. 18. the last day 
of his administration, committed suicide. The contest had cost 
10,000 lives and had added materially to the public debt, but it 
:i|ipart‘ntly decided that Congress and not the president should 
control the country. 

The Democratic Republic ( 1891 - 1924 ).—The triumphant 
Congre.ssionalists sjH'cdily restored order and in November elected 
their leader. Admiral Jorge Montt as president. The new presi¬ 
dent proved a straight-forward, conciliatory official. He and his 
associates extended amnesty to the greater part of their oppo¬ 
nents-and assumed the debts contracted by both factions in the 
late contest. Then they proceed('d to consolidate the pretentious 
parliamentary regime for which they had contended. The Muni¬ 
cipal Law of i8(j 2 by which the victors hoped to provide more 
definitely for local participation in affairs and to forestall further 
executive interference in elections, was accompanied by a new law 
of parliamentary incompatibility, which prevented any one draw¬ 
ing a salary from the State from holding a legislative office and 
definitely shifted the control of elections from the executive to 
Congress. Political camfiaigns were henceforth carried on by 
party groups, .seven or more in number, whose leaders resided in 
the capital and directed the activities of their repre.sentatives in 
each of the communes into which the country was divided. 

These par(>' groups now became mere personal followings, 
which could determine action only through precarious combina¬ 
tions. In presidemtial elections, however, the |)arties generally 
formed themselves into two general groujxs—the Alliance and the 
Coalition—of which the former embraced the more liberal ele¬ 
ments. Vet there was nothing fixed in the.se combinations. In 
iHgb the Coalition carried the election of Federico Errazuriz, .son 
of the former president, bj' a very narrow majority; in 1901 the 
vote went the other way in favour of German Riesco and swung 
back again five years later. 

At this election in 1906 certain groups that were disgusted with 
sterile political combinations united to form a "National Union.” 
They proposed to bring about "administrative regeneration" in 
the government and fittingly chose as their candidate, Pedro 
Montt, son of the man whose earlier administration still suggested 
law and stability. Although Montt had been defeated in 1901 the 
"National Union" now put him into office by an overwhelming 
majority. But the new executive was unable to bring about the 
redemption of the currency and only after the greatest efforts was 
he authorized to start construction on the Longitudinal railway. 
On the completion of the Transandine railway in 1910 President 
Montt, accompanied by a brilliant entourage, journeyed to Buenos 
Aires, W'here the presidents of Argentina and Chile celebrated to¬ 
gether the common struggle for independence. In the midst of 
preparations for the return celebration in Santiago, the president 
fell ill and in August died w’hile on his w'ay to Europe. Montt’s 
successor also died in September, and Emiliano Figueroa, head of 
the cabinet, presided over the centennial festivities, and directed 
the election for president, which took place a few days later. 
After a prolonged contest within their party the Liberals placed 
in nomination Ramon Barros Luco, a veteran publicist, whom 
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the Conserv’atives accepted and who was elected without opposi¬ 
tion; but this result did not insure administrative stability nor 
repress the growing influence of money. Cabinet changes occurred 
as frequently as before. Bribery, despite severe laws against it, 
replaced executive intervention as the controlling factor in all 
elections, and made procedure therein a matter of purchase and 
of fraud. 

In respect to international affairs the quarter century that fol¬ 
lowed the Civil War pre.sents a more flattering record. The resent¬ 
ment aroused against the United State.s over the "Itata Affair" led 
to the still more irritating ‘‘Baltimore incident." which was finally 
settled by Chiles offer of compensation, The .Alsop claim, grow¬ 
ing out of the war with Bolivia, was finally arbitrated in 1911 by 
King George V. With the turn of the century there was a re¬ 
currence of border quarrels with Argentina, in (wo regions—the 
Puna de Atacama in the north and the Patagonian area in the 
south. The former was settled in 1899 by arbitnilion of the 
American minister in Buenos Aires, but without appeasing popular 
agitation ill cither country. In May, 1902, the two countru's signed 
treaties which provided for the arbitration of clisjnites lietwTcn 
them, for naval ec|uality during five years and for limitation of 
armaments. The last two points made this treaty a pioneer More¬ 
over each country was to remain neutral with respect to affairs 
ujion the other’s coast. Some months later the British king, who 
had been a.sked to arbitrate the dispute in Patagonia, announced 
his award, which proved to be a virtual division of the contested 
area. Thus was ended a controviTsy that had lasted more than a 
half century (1847-1902). In commemoration of this settlement 
the twa) nations later joined in erecting on their common boundary 
above the tunnel of the Transandine railway the famous statue 
know'll as the "Chri.st of the Andes." 

In 1904 Chile signed w'ith Bolivia the pact of Santiago by w-hich 
the former gained full sovereignty in the Atacama region. A 
secret article of the treaty assured Bolivia an outlet through 
Tacna-Arica. As a temponiry .substitute for this corridor ('hile 
agreed to construct a railw'ay from Arica to La J^az (wiiich was 
completed in 1915) and in 1928 to turn over to Bolivia the portion 
in the latter’s territory. Meanwiiile Bolivian goods were given 
free cntr>' and shipment in bond at Aricti. These arrangements 
cretited a, Ixitter .sentiment between the two j)eo[)Ies. Chile and 
Peru, how'cver, could not agree 
upon terms for holding the plebis¬ 
cite under the Treaty of Ancon. 
All attempts to arbitrate the 
question failed. Chile began, af¬ 
ter 1908,(0 interpret the disputed 
clau.se as a di.sgui.sed cession and 
in 1911 the two countries agreed 
backs'' CONVEYANCE ON p, postpone for 20 years aov fur- 

ther attempts to carry out its 
provision.s. Through Chile's understanding with Brazil and Argen¬ 
tina and through the participation of the three in the controversies 
between (he United Stales and Mexico, the country gained marked 
prestige in Pun American affairs. 

The irredeemable paper money affected adversely the volume 
of trade, and caused a moratorium during the war scare of 1898. 
Industry which was checked by the Civil War showed a favour¬ 
able turn before the end of the century. This process was hastened 
by the protective policy of the Government and by its measures 
to encourage the colonization of the Magellan area and to develop 
its wool interests and gold washings. The financial crisis of 1907 
gave a set-back to industry, already suffering from the great earth¬ 
quake of 1906. Thc.se successivr* disasters, however, affected the 
country less than had at first been feared. 

The ri.se in the cost of living led to demands for increased sal¬ 
aries and wages—demands that in the case of workmen were not 
granted without frequent resort to strikes. A series of these in 
1905 terrorized Santiago and led to bloodshed. Serious disturb¬ 
ances also marked outbreaks at Iquique in 1907 and later in the 
Cfjal fields of Lota. A few' publicists now began to call attention 
to the misery and squalor that afflicted the Chilean masses and to 
the general lack of pul)Iic .sanitation. Agricultural labourers in 
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fimt-s of ^scanify showed a tendency to niigrafc, especially to 
Ar^enlina liecanse of this ((nilinued i)ul)lit neglect the jiopula- 
tion of Chile lailcfl to kr-e(> pace with its growth in wealth and 
pr<Klu(, tivity. 

A la-tter situation obtained in cultural activities A freer press 
su[jplied both Ixtoks and periodicals to wider circles of readers. 
I'rirnary insiruefton. Iioth jiublic and priv'ate. received fresh im- 
jx'fus from new noinial schools, while- the* Pc-datiogic Institute 
(founilid in j.Srt(y) exerted a marked effect on secondary educa¬ 
tion. I'rogre.-s was shown in the establishniejit of trade schools 
and in (he be tterment of prcjfessional itestrue tion. A (ieneral 
('ongress of Instrui iion, held in icjo:, and a (ieneral C’ongn*ss of 
Secondary Instruction held ten \ears later, greatly stimulated the 
product tort of didac ti( ire.discs and the development of a profe.s- 
sional spirit. A repuialile grou[) of scientific writers and of his¬ 
torians, of litlc^raleur.T and of artists registereci the intellectual and 
social advance of the country atul witli lliese cultured and zealous 
('hurc h oOic iais kept ;i:ue. 

In the iiresideiuial election of icp - Chile was hamperefl both 
b>' disturbances caused f>v (he World War and by local j)olilical 
strife In .spite of tlie unanimity th;d marked the? choice of liarros 
lanc) in t(po ami of liis general conciliatory policy, partisan si>iril 
showed itsc-lf in tin- intervening elections and lorced numerous 
cabitiel changc-s, Accor(hngl\' the Alliameand the- Coalition now 
put lorward separate carichdates .and thus prc-cipitatecl an exciting j 
campaign in which neither receivc-d .'in .actual majority (.'ongress. 
with wlioin (itiid dec i.sion rested, chose- Juan Luis Sanfuente.s, the 
candidate of the- ('oalilion. who succc-c-dc-d in reorganizing im’olic 
.administration, in improving the arrnv and navy, in exlc-ruling 
r.iilroacls, enc oiir.igiiig the- commc-rcial marine, constructing port 
works and public; buildings, and beginning the Nalion.il Library. 
I'hese improvements were etlecled despite the grave financial and 
indnstri.d dejirc ssiDn that rc-sted upon the conntry during the early 
monllis of (he u.ar, .and clcwpiie cabinet changes .iricl the later 
rc-nc-w.d of diliicullies with I’eru. 

(.'hill- had .alrc-ady experic-ncec! some trouble in maintaining 
neutrality when S.mfiientes became presidc-nl. The country was 
terribly aflected by (he loss of Luropean markets. I'russiaii meth¬ 
ods in the arms' .and (ierman scholars among her educators, not to 
mention .1 Ihrilty (ierman population in southern (’hile and ex- 
(ensise (ic-nn.in business connections, inclinc-d large sc-ctions of 
the pc-oplc- to favour the- Central I'owers. In ic;i5 the (Ierman 
cruiser “I )re,sden’' w.as sunk by a Hriti.sh sciuadron while suj)- 
poseclly intc-rned in ('hilean w.-ilc-rs, Lngland apologized for the 
attrorit and owing (c) the ch-ver inan.agement of Aguslin Edw.ards. 
the Chile.Ill minister in London, suflered no further trouble from 
llie incident. (Iraclually as the w;ir continued public ojiinion in 
(.'hile sc-erc’d toward the .Allies, but the (iovernmerit maintained 
its neut imIk and c outiiuic'd ihc-rein alic-r the Cniled State-.-, eiilerc-d 
the struggle- \oi did the country fail to reap material rew.irds 
from the incre.isc in its trade which in ic;i6 .surpassed (hat of ain' 
previous year and two sears l.iler had still further doubled in 
amount. 

'riu- dilficullie-i of the- war jieriod were surpassed by those (hat 
followed tlu- Armistice-. Anti-reruvian rioC at Icjuiciue and Anto¬ 
fagasta in ic)i.S caused the withdrawal of consular agents from 
both countries. In the following >'ear Bolivia and Teru, encouraged 
by the altitude of President Wilson, talked of carrying their griev- 
anic-s to \'c-rsailles or to (jeneva. llx- i(;;o J’eru and Chile were 
on the verge of hostilities. A ronp d'etat in liolivia, where Chile 
was supposed to be exercising loo niiuh inlluence, relieved (he 
situation, and h-ft affairs in train for a more- definite- rapprorhr- 
mnit (he following year. In the first .issembly of the League of 
Xatioris ('hilc- gaiiu-d an important c liairmanshif> and in ic)2r, its 
deh-gate, .\gnstin Kdwards, pn-sided o\er (he assembly. 

I'ost-war recovery was retarded by the slump in nitrate and the 
ensuing labour disturbances. In the midst of these ditViculties 
occuTn-d the memorable election of 10:0. Arturo Alessandri. (he 
candidate of (he Lif>eral Alliance, had .served with di.slinciion in 
Congress and cabinet. He launched his candidacy in and 

hn.sed his platform on an extensive social program. This {>re- 
cipitate act, typical of the man. increased his pre'^tige as a candi¬ 


date As representativT of the middle classes and the lalxiur 
groups, he covered the country in a veritable w'hirlwind cam¬ 
paign. At the election on June 25, 1920. it was announced that 
he had received 179 clectoril votes to 175 for his opponent. 
Xnmerous charges of fraud, however, ca.st doubt upon (he result. 
The canvass of the voters rested with congress, where each cham¬ 
ber favoured a different candidate. There was a demand for a 
special court of honour to determine the dispute. In the face of 
popular clamour, which culminated in a general strike, congress 
aj(pointed the court and on the basis of its decision gave Aless.uidri 
177 valid votes against 176. The .settling of the election by this 
method, probably saved the country from a revolutionary- 
outbreak. 

In hi^ message of June 1, 1921. President Alessandri outlined 
i a program of political and social reform. He wished to imiirovc 
the conditions of labour and ihe status of women; to decentralize 
administration, separate ('hurch and State, cliange the yiarlia- 
mentary .s>’slem, es(ab]i--h executive re.s|>onsibilily. and elect (hc- 
presideiit and vice presideni by popular vote. A split in the ranks 
of tlie Alliance (following a gi-neral election to the chamber of 
deputies) added to (he strength of the Conservati\e groLijis. In 
desjKiir at his failure to overcome jiolilical opposition and faced 
with adverse economic conditions Alessandri tendered his resig¬ 
nation Xov, 17. 1921, blit was persuaded to continue in oftice. 
Some slight betterment in tlu- nitrate industry eased labour con¬ 
ditions, while the adoiiticm of a jirotoeol for the- arbitration of the 
7 'acna-Arica dispute diverted attention from domestic: dilbcultic-s. 
The I'iflli Pan American ('ongress, which was held at Santiago 
in April and May. 192^^ served momentarily to distract attention 
from jiressing local problems; but fiscal and business affairs 
showc-d an alarming uncertainly that was further increased by 
continued manifestations of unrest among students and labourers. 
Parliamentary govc-rnnic-nt in Chile seemed hopeless. 

Reform and Readjustment. —At llu- beginning of 1924 af¬ 
fairs in ('Idle were in an alarming stale of uncerlaint}-. Unsuccess¬ 
ful a(lernpt-> were made- to modify by gi-neral party agreement the 
iriefleclive parliamenttiry .-^ysti-m, to hold a fair election for mem¬ 
bers of congress, and to carrc' out the p’lresidential program of 
reform With the failure of these efforts, Alessandri determined 
at all cost to secure control of (lie reactionary senate. He jier- 
sonally l(X)k jiart in the campaign that preceded the March 
election and as a result of his intervention, couyiled with an e\- 
(c-nsive but as it jiroved unnecessary u.se of military pressure, he 
carried both houses of congress and for the first time seemed in 
a position to control pui.ilic policy. 

Congress, however, failed to follow his urgings. The opjioncnls 
of tile administration plotted its overthrow. I'liminclful of its in¬ 
creasing unpopularity congress, late in August, intensified the 
gc-iieral unrest by proiiosing to pa\’ its members. Thus it brought 
upon itself clitirges of gross selfishness as well as of general in- 
capacit v. Army olticc-rs at tended the sessions of the .senate in 
token of disappro\-a! and in reply to a demand for their punish¬ 
ment forced, on Sept. 5. the installation of a military junta to 
direct affairs. The president at first agreed to accc-pt its sujicr- 
vision in return for support of his program but soon resigned 
and left the country. Tlie junta, presided over by General Luis 
•Mlamirano, dissolved congress with evident public approval, pro- 
pcKsed .some fiscal measures, and issued a few '‘decree-laws" in the 
way of reform. Then its members seemed to fall under reactionary 
inthiences. In Peb. 1925. a second coup d'etat, directed by the 
vounger army oflicers. dismissed Gen. Altamirano and his col- 
leagne.s and recalled Ale.'-sandri. A C'oung cavalry edheer. Major 
('arlos lliahez, took a conspicuous part in this overturn. 

The recalled jiresident received a delirious ovation. He had 
come back on condition that he be permitted to carry out his 
program for political and social reform. His way was smoothed 
l)v an agreement between the Conservative and Radical parties 
for the separation of Church and State. The decision in the 
Tacna-.‘\rica conlTOversy, shortly handed down by President Cool- 
idge. also promised to strengthen his cause. His first care was to 
prepare a new constitution. Tliis task, after some consideration of 
.a conxention, was turned over to a general committee—hand 
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picked, indeed, but fairly representing all shades of public opinion. 
A smaller committee, of which Alessandri was chairman, actually 
prepared the document, which was then submitted to popular 
vote along with an alternative proposal for a modified “parlia¬ 
mentary” system. The new pact, based on what may be termed 
“presidential” principles was overwhelmingly successful, although 
some political groups abstained from voting. 

The .selection of the new executive caused further dilbculty. 
.An attempt to present a single candidate failed. Then Colonel 
Ibanez, who had been promoted and was then scrxdng as minister 
of war, announced his candidacy, thereby disrupting the cabinet 
and forcing the president’s resignation. In alarm at the pros|>ect 
of military domination most of the jiolitical factions came to a 
lielated agreement upon Senor Emiliano Figueroa as a joint 
candidate. He triumphed ht the polls although the leader put 
forward at the last moment by the more radical elements re¬ 
ceived a large vote in the cajdtal and indu.strial centres. In Santi¬ 
ago a general strike followed the election but the acting president. 
Senor Karros Korgono, handled the situation firmly, and in Dec. 

10:5, turned the administration over to president-elect Figueroa. 

Each shifting authority of this tumultuous year furthered meas¬ 
ures to rehabilitate finances. Unable to secure domestic agreement 
as to methods, llie government finally invited Profe.ssor E. W. 
Kemmerer, of Princeton university, and a group of associates, to 
study the situation. A decree-law of Sept. ly.'S. finally embodied 
the results of their investigation. This act thoroughly revi.sed the 
fiscal sy.^tem and created a national bank for the triple jHirpose 
of administering the finances of the government, of reducing 
general rates of interest, and of regulating the other banks of the 
country. Other decree-laws {irovided for extensive social legis¬ 
lation, including the regulation of labour conditions and of public 
health With the promise of greater .stability under the new con¬ 
stitution, Chile seemed destined to experience an important social 
and industrial advance. 

The new administration failed to meet cxficctation% For .some 
months, indeed, Pncsidcnt Figueroa held together a meritorious 
Ltihinet, hut the legislative factions could not keep from tinkering 
with executive affairs The Tacna-Arica plebiscite did not ma¬ 
terialize and this failure rested heavily on the administration. 
Many features of the social program were jirematurc and still 
others proved unpopular. No serious friction occurred over the 
separation of Church and Slate, because under agreement, the 
(h)V(>rnment was to continue its ecclesiastical subsidies for five 
years longer. The national revenues failed to respond to the 
strain resting ufion them. 

Changes in 10 j 6 in the ministry of foreign affairs and in that 
of finanic failed to restore public confidence. The one iioint of 
stability in the midst of general uncertainty was the ministry of 
war, .still directed by Colonel Ibanez, A general disruption in the 
cabinet, late in the 3'car, made the colonel its head, without de- 
[jriving him, however, of his military' control. This new position 
enabled him to establish a veritable dictatorship, under which 
Conservatives, Communists, Radicals, Liberals and Democrats 
were alike proscribed. By .such measures he dominated congres.s 
and essayed to reform the judiciary, even proceeding to arrest, 
and finally to banish, the presiding judge of the supreme court, 
who was President Figueroa’s brother. 

Before (his extreme measure was carried out the president 
himself quitted office. The executive duties thereby devolved upon 
Colonel Ibanez, who continued more openly but not less effectively 
his policy of administrative reform. In July 1927 an election 
was held which confirmed Ibanez as President w'ith virtually 
dictatorial powers. His administration rested upon a combination 
of military force and public largess. For a time, through bor- 
rowing.s abroad, he was able to bestow unexampled prosperity on 
the country’. When in 1929 this source of income failed, the true 
test of his power occurred. In May 19.30, came the first pro¬ 
posal to reduce the budget, but it was not accepted. A .succes¬ 
sion of ministers essayed the hopeless task of reducing expendi¬ 
tures, but when the foreign credit ceased and the efforts to float 
the nitrate industry likewise failed, the Ibanez administration 
of military'^ repression came to an end in July 1931. | 


Juan E.sttHian Montcro. a liberal law professor, took over temp¬ 
orary rule and. despite his protest, was formally elected pre.si- 
dent. He inherited a huge deficit from the preceding admini.stra¬ 
tion, and faced such additional problems as unemployment, jiartial 
crop failure, and an abrupt drop in the revenues. W’hen he 
proved unctjual to the task for which he had been elected, a mili¬ 
tary’ revolution, fomented in the aviation school earh’ in June 
1932, placed Carlos Davila in power After a few days of kalei¬ 
doscopic political changes, he essayed a socialistic regime which 
in September came loan end through a .second military revolution 
Quarrels between military leaders led the jtresiilnit of (he Su¬ 
preme Court to assume temiiorary civilian rule He in turn was 
followed by Arturo .AU'ssandri. former ])rt‘sident of radical tend¬ 
encies. who now seemed the only hope of the Lilieral-Conscrvative 
elements. Chosen as chief executive in October, he assumed offici' 
in December, with a promise to restore’ (he badly sh.ittered 
political and economic re[)ut.i|ion of (he lanintrv. 

This promise he carried out with rea-^onabli’ success during ilie 
next six years. He rigidly sieppressed sporadic attempts at in¬ 
surrection. Fiscal affairs were entrusted to Uustavo Ross as 
minister of finance. Within two years the latter had balanced 
the budget, reorganized Cosach by making it a geni’ial sales cor¬ 
poration, and was using the nitrate industry for international 
trade on a quota basis. By manipulating a portion of (he proceeds 
from (his industry, he arranged for (ok(‘n payments on (he inter¬ 
est of the foreign debt and sought to redeem the bonds at a frac¬ 
tion of their face value. This arrangement was accepted In- 
Great Britain, but rejected by American. French, and Belgian 
creditors. In his five years of incumbency, however, Ross did 
much to restore Chile to a pay-as-you-go basis. 

The general economic situation gradually forced the country 
into a strongly nationalistic policy. Unable to accept adequate im¬ 
ports. (he country turned to domestic production. The renewal 
of gold washings, further i.ssues of paper money, belter crops and 
belter prices in time relieved uiiemfiloyment. I'onign trade in¬ 
creased; jiublic works, especially in the capital and larger cities, 
helped to meet economic needs. In (he midst of continued 
dejiression ekscwherc*. Chile develoiied a more acleciuate system of 
social and economic procedure. The (iovernnienl encouraged a 
.system of sanitation and public: health that easily gave it leader¬ 
ship in Latin America. 

The year 1936 marked the 400lh anniversary of Diego de Alma- 
gro’s discovery of C'hile. It likewise reopened an era of jiolitical 
strife. Alessandri had attempted to aclmiiiistc’r affairs with a 
cabinet representing all the more conservative elements. The Rad¬ 
ical Parly which had supported him in 193: found it.self divided 
into rightist and leftist factions. The* leftist bloc in Congress 
attempted to force the ministers of interior and of defence to 
resign in Feb. i'936, but only succeeded in obstriuting (he jires- 
ideiit's legislative program and in precipitating a general strike 
of railroad employees. This enabled the {iresident to erusli the 
opposition by .suspending (.'ongress, declaring martial law and 
arresting some 600 members of (he opposition. Wlien normal pro¬ 
cedure was resumed, the president found himself confronted by a 
Popular Front, from which he tried to detach the Radicals by an 
offer of three cabinet posts, but they refd.sed unless other left¬ 
ist parties were also given recognition. This refusal, couiilecl 
with frays between Socialist and Nazi groiqis, with demands for 
the resignation of the minister of finance, led Alessandri later in 
(he year to ask for dictatorial powers on the pretext of sup- 
pre.ssing Communism. This enabled him to gain the congressional 
election of 1937 by a small majority. I'he Re|iul»lic.an militia 
a volunteer force of 50,000 (hat had supported the Alessandri 
government for four years, was formally dissolved in July 1036 
but rcai)fH*arcd in October as Accion Nacional, drfinitely pledged 
to oppose both Communism and Naziism, To meet tile demands of 
radical elements, the Government suggested laws calling for a liv¬ 
ing wage to workmen, low cost dwelling jirojects, public works, 
and adult education. A .surplus from 1935 and 1936 enabled the 
Government to make payments on the foreign debt. Resources 
mounted, but not so fa.st as public expenditures or the living cost. 

The congressional election of 1937 was but the preliminary 
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skirmish to tlie presidential election of 1038. The Radicals, hold¬ 
ing the key to the situation, attempted to hold seats in the right¬ 
ist cabinet and at the same time adhere to the leftist program. 
Mini.ster Ross re.signed his cabinet post in order to force them 
out of the ministry and to prepare for his own campaign as 
the Conservative candidate. Ale.s.sandri pxirforcc had to carry on 
with a cabinet wholly righii.st, made up of Con.servativcs, Liber¬ 
als, and Demoi rats. As a precautionary measure, the Government, 
on Afiril 10, 1^37, banned Nazi mass meetings or parades. Ex- 
I'residenf Ibanez returned from exile and after some uncertain 
inanoeuvre.s, became tlie candidiite of the Nacisti group. The left- 
i.sls at first were inclinifd to support Col. Marmaduke Grove, a 
.socialistic leader in the tempestuous days of 1932, but after 
bringing the middle-class Radicals into the Popular Front, ac¬ 
cepted Pedro Aguirre Cerda, a capitalist and educational leader of 
mixlerate social views, a.s their candidate. 

The election of 193.S was marked by bitter discussion, accom¬ 
panied by resort to violence. Ross was charged w ith using his po¬ 
sition as {.iresident of the Nitrate Sales Corporation to close the 
plants and scatter the labourers so as to keep them from voting. 
A scene of disorder, marked by the wild pistol shot of a Nazi 
member, greet(*d President Alessandri when in May he delivered 
his last annual mes.sage before both houses of congress. The ar¬ 
rest and punishment of this member further alienated the leftist 
groups. A few w'ceks later, some young Nazis attempted to seize 
buildings near the presidential palace, but were quickly subdued 
with considerable loss of life. I'heir leader, Deputy J. Gonzalez 
von Maree, was ,sentenced to 20 years imf>risonment and per¬ 
petually barred from holding public office. Ibanez, the Nacisti 
candidate, was also arrested, but relca.scd when he was found to 
be innocent. He withdrew his own candidacy and his supporters 
largely voted for Aguirre Cerda, thus insuring his election by a 
narrow majority. 

The triumiih of the Popular Front marked a notable step 
toward democracy in Chile. It was likewise a definite trilmte to 
the iiersonal character of Aguirre Cerda. Wealthy, according to 
Chilean standards, teacher and lawyer by profession, an experi¬ 
enced party leader and former cabinet minister, he represents the 
widespreacl but too often thwarted aspirations of Chile’s workmen 
and middle clas.ses. His opponents were at first unwilling to accepit 
his election, but ai quie.sced when assured that the army would not 
supixirt a revolt. The new president’s declaration.^ and his initial 
acts point toward (onlinued encouragement to domestic industry, 
and toward soiial progress and peace with his American neigh¬ 
bours. De.spite rejMirls to the contrary, Naziism seems to have 
little to oiler Chile, despite its population of German dc.scent. 
In order to carry out the numerous reforms and to make the coun- 
tr)’ self-supporting, much must be done through education and 
publit welfare work to raise the purchasing power of the masses. 

Aguirre Cerda had barely taken over the administration and de¬ 
clared his policy, when it was threatened with disruption by the 
earthquake of Jan. 24, 19,39. This disaster, the worst in respect 
to loss of life and damage in Chilean history, especially affected 
the cities of Chilian and Concepcifin in the south, and for a time 
threatened the evacuation of the whole region. The figures given 
for the dead range from 8,000 to 15,000 with double that numlier 
injured, while a i)ro|X‘rty damage from 30 to 50,000.000 dollars 
rendered .some 80,000 people homeless and destitute. The di.sa.ster 
excited universal compassion, with help afforded by neighbouring 
countries, the United States, and Euroi>e. After the initial mea.s- 
ures of relief, the Government propo.sed to accompany it with a 
siH'cial loan of 2.000,000,000 pesos for (he cncouragt'inent of in¬ 
dustry, the exploitation of natural resources, and better means 
of transportation. TTiis extensive .socialistic {irogram met with 
intense op|)osition from the rightist groups with each faction 
intensely criticizing its oj'iiKynents. The Government was likewise 
to undertake measures of national defence and more definite con¬ 
trol of. Nazi and other foreign inspired organizations as part of 
its program of public lietterment. Chile’s relations with its im¬ 
mediate neighbours since 1929 have on the whole been friendly. 
New’ commercial treatie.s with Bolivia and Peru have helped to 
incrca.se trade and investments with those nations. Its tariff 


policy has to some extent hampered trade with Argentina, but a 
recent treaty will settle her remaining minor boundary dispute 
with that nation. Since the settlement of the Tacna-Arica con¬ 
troversy with Peru, in large part through the good offices of the 
United Stales, Chile has maintained cordial relations with that 
power, despite suspension of payments on its external debt and 
some difficulties with respect to credits, and agitation against 
foreign capital. In general, Chile has co-operated in a general 
inter-American policy. Chile has participated in the various Pan- 
American gatherings, including the ses.sions of the International 
Conference of American Republics (Pan American Conference), 
and President Ale.ssandri and his minister of foreign relations 
played a con.spicuous part in .settling the Chaco War. Like her 
Latin American neighbours, Chile has been subjected to propa¬ 
ganda from European Fascist powers with respect to its com¬ 
merce, its cultural connections, and its political policy. But, on 
the whole, its people have assumed a commendable independent 
attitude. 

The Chilean Government began to express its dissatisfaction 
with the League of Nations in 1936, and two years later definitely 
gave notice of its withdrawal from the League. 

BinLiOGRAPnv. —The mo.st complete general work is that of Diego 
Barros Arana, Historia gcncrul de Chile (16 vols., Santiago, 1884- 
igo.’), which covers the period up to 1830 and i.s virtually continued 
in his Vn dreenio dr la historia dr Chile, 1^41-51. A convenient 
summary is to he found in Luis Galdamcs’ Kstudw de la Historia de 
Chile (8th ed., Santiago, 10.^7), (Eng. trans. in 1940 by 1 . J. Cox, 
Charw.-I Hill. N.C.). A. U. Hancock’s History of Chile is an available 
English text; but H. C. Evans, Jr., in Chile and its Relations with the 
United States (Durham, N.C., 1927), .summarizes clearly the major 
pha.'^cs of the country’.s development during the colonial period, as 
does I. J. Cox in Arf^entina, Brazil and Chile Since Independence, 
(Washington, 1Q.35) pp. 279-414. 

M. L. Amunategui contributes for the colonial period the Descuh- 
rimiento y conquista de Chile (Santiago, 1885) and Los Precursores 
de la indrpendencia de Chile (1870) and numerous other .studies. 
Agustin Edwards’ Peoples of Old, (London, 1929) deals in popular 
fashion wit^ the Indians. The .standard work on the lndian.s is 
Kicardo E. Latcham, La prehistoria Chilena, (Santiago, 

Abbe Eyzaguirre's Histoire dit Chile (Lille, 1855) deals with the 
(Jhurch during thi.s period whili' Horacio Lara’s Cranica de la Arau- 
cania is devoted to the Indians. Crescente Errazuriz, Historia de 
Chile (Santiago, 1911-12) treats of the conquest by Valdivia and 
the period immediately following. R. B. Cunningham Graham’.s 
Pedro dr Valdivia, Conqueror of Chile, (London, 1926) i.s a scholarly 
narrative of the conquest. The monumental editorial work.s of Jos6 
Toribio Medina, Coleccwn de documentos ineditos para la historia 
de Chile (Santiago, 1888-1902), his Cosas de la colonia (Santiago, 
1889), and his Colrccidn de historiadores i de documentos rrlativos 
a la indrpendencia de Chile (Santiago, 1900-14) form a veritable 
mine for research on the colonial and revolutionary periods. His 
Historia de la Literatura Colonial dr Chile, i-iii (Santiago, 1878), 
reviews the cultural history of the period. His Biblioteca kispano- 
americana, iqqy-iSio (Santiago, 1898-1907) is a detailed bibliog¬ 
raphy in seven volumes. Alejandro Fuenzalida Grandon’s La Evolu- 
cion Social dc Chile is an important contribution to colonial social 
life, as is his Lastarria i su Tiempo, (iSiy-rSSfi), (Santiago, 1911), 
to that of the 19th century, Ramon Briseno, Memoria historico- 
critica del drrecho publico chileno (Santiago, 1849) is still the 
standard work on the early con.stitutions of Chile. 

A. Chisholm, The Independence of Chile, reviews the struggle 
against Spain. John J. Mehegan, O’Higgins of Chile, (London, 191.3), 

f jopularizes the life of that hero. A. Edwards’ Bosquejo kistorico de 
os partidos politicos chilenos (Santiago, 1936) and his La fronda 
aristocratica (Santiago, 192S) review the struggle and subsequent na¬ 
tional events. His El Gobierno de Don Manuel Monti, 1851-1S61, 
(Santiago, 1932), gives the best treatment of that administration. L. 
Galdamcs presents a detailed study of certain phases of the period 
in La evolucidn constilucional de Chile, vol. i. (Santiago, 1926), and 
Jo.se Guillermo Guerra's Constitucion dc iq 2 ^ (Santiago, 1929) af¬ 
fords the best commentary on the present Constitution. The Historia 
general de la rrpublica de Chile (Santiago, 1866-82) by B. Vicuna 
Mackenna and collaborators still has an important place for the re¬ 
volutionary period. The .same author’s Vida de O’Higgins (Santiago, 
1882) and bis Don Diego Portales (V^alparaiso, 1863) are aseful supple¬ 
mental works. Thomas Cochrane, Earl of Dundonald, Narrative of 
Services, etc. (London, 1859) treats of events during the War of In¬ 
dependence from the viewpoint of the outsider. 

R. Sotomayor Valdes, Historia de Chile, iSjr-yi (Santiago, 1875) 
covers less than a decade of the period indicated. P. P. Figueroa, His¬ 
toria de la revolucion constituyentc, 1857-59 (Santiago, 1895); F. 
Fonck, Chile in der Gegenwarl (Berlin, 1870); Sir T. Holdich, Coun> 
tries of the King’s Award (London, 1904); I. ErrAzuriz, Historia de 
la administracidn Errdsuriz (Santiago, 188?); Joaquim Nabuco, 
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Balmaceda (Santiago. 1914) ; Barros Arana, La Guerra del Pacifica 
(Santiago, 188?). F. Velasco, Afemorias sobre la rrvolucion de iSqi 
(Santiago, 1926), C. Walker Martinez, La Administracion de Santa 
Maria (Santiago, 1888-89), are works devoted to individuals and 
men of importance in the national period. W. J. Dennis in 7 'ania and 
Arua (New Haven, 1931), summarizes the nitrate war of 1879. 
Ricardo Salas Edwards, Balmaceda y cl parlantentarismo en Chile 
(Santiago, 1925) is the latest review of that epoch. A. Roldan, El 
dfsarrotlo constitucinnal de Chile (Santiago, 1925) is the best text for 
the legal background. Alberto Cabero, Chile y los Chilenos (Santiago, 
1926), combines social, political, industrial features of Chilean life. 
h. Coestcr in Literary History of Spanish America (2nd ed.. New 
York, 1928) has an interesting chapter on Chile. G. F. Scott Elliot. 
Chile (London, 1907) and L. E. Elliot, (New York, 1922) and Fred 
H. Carlson, Geography of Lalin-America, (New York. 1936), ch. v. 
are suggestive descriptive w’orks. Occasional articles in Revista 
Chilena de historia y geografia (Santiago, 1911- ) and in Chile 

(New York, 1926-31) have historical notes or treat of recent topics. 
There are numerous monographs relating to Alessandri and Ibanez, but 
as yet no definitive biography of either. The publications of the 
United States Department of Commerce and of the British Depart¬ 
ment of Overseas Trade are helpful for matters of trade and in¬ 
dustry. and also The South American Handbook (London, annual), 
r.irlns Keller R., Sinopsis Geogrdfico-Estadislica de la Repuhlica de 
Chile, (Santiago, 1933) presents a summary of all public activi¬ 
ties. Convenient reviews of current events are given in the Bulletin 
of the Pan-American Union (Washington, monthly). 

(W. II. Hs.; I. J. C.) 

CHILEAN CIVIL WAR (1891). The Chile.in civil war 
grow out of political dissensions between the president of Chile, 
J. M. Balmaceda, and his congress {see CHii.r;: History), and 
began in Jan. 1891. On the 6lh, at Valparaiso, (he political leaders 
of the Congressional Party went on board the ironclad “Blanco 
Encalada,” and Capt. Jorge Montt of that vessel hoisted a broad 
pennant as commodore of the Congressional fleet. Preparations 
had long been made for the naval pronunciamento, and in the end 
hut few vessels of the Chilean navy adhered to the cause of the 
“dictator” Balmaceda. But among.st these were two new and fast 
torpedo gunboats, ‘'Almirante CondcH” and “Almirantc Lynch,” 
and in European dockyards (incomplete) lay the most powerful 
ves.sel of the navy, the “Arturo Prat” and two fast cruisers. If 
these were secured by the Balmaccdists the naval supri'macy of 
the congress would be seriously challenged. The rank and fdc of 
the army remained faithful to the executive, and thus in the early 
part of the war the “Gobernistas,” speaking broadly, posses.scd an 
army without a fleet, the congress a lleet without an army. Bal¬ 
maceda hoped to create a navy; the congress took steps to recruit 
an army by taking its sympathizers on board the fleet. The first 
shot w'as fired, on Jan. 16, by the “Blanco” at the Valparaiso 
batteries, and landing parties from the warships engaged small 
parties of Government troops at various places during January 
and February. The dictator’s principal forces were stationed in 
and about Iquiquc, Coquimbo, Valparaiso, Santiago and Con¬ 
cepcion. The troops at Iquique and Coquimbo were necessarily 
isolated from the rest and from each other, and military opera¬ 
tions began, as in the camj)aign of 1879 in this quarter, with a 
naval descent upon Pisagua followed by an advance inland to 
Dolores. The Congressional forces failed at first to make good 
their footing (Jan. 16-23), though defeated in two or three 
actions, they brought off many recruits and a quantity of muni¬ 
tions of war. On the 26th they retook Pisagua, and on Feb. 15, 
the Balmacedist commander, Eulogio Robles, who offered battle in 
the expectation of receiving reinforcements from Tacna, was 
completely defeated on the old battle-field of San Francisco. 
Robles fell back along the railway, called up troops from Iquique, 
and beat the invaders at Haura on the 17th, but Iquique in the 
meanwhile fell to the Congressional fleet on the i6th. The Pisagua 
line of operations was at once abandoned, and the military forces 
of the congress were moved by sea to Iquique, whence, under 
the command of Col. Estanislao Del Canto, they started inland. 
The battle of Pozo Almonte, fought on March 7, was desperately 
contested, but Del Canto was superior in number, and Robles was 
himself killed and his army dispersed. After this the other Balma¬ 
cedist troops in the north gave up the struggle. Some were driven 
into Peru, others into Bolivia, and one column made a laborious 
retreat from Calama to Santiago, in the course of which it twice 
crossed the main chain of the Andes. 
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The Congressional Junta de Colncrno now established in Liuique 
prosecuted the war vigorously, and by the end of April the whole 
country, from the Peruvian border to the outposts of the Halma- 
cedists at Coquimbo and La Serena, was in the hands of the 
“rebels.” The Junta now began the formation of a pro(x*rly 
organized army for the next campaign, which, it was believed 
universally t)n both sides, would be rlirected against Coquimbo. 
But in a few months the arrival of the new ships from Europe 
would reopen the struggle for command of the sea. The Con¬ 
gressional Party could no longer aim at a methodical conquest 
of successive provinces, but was comixiled to attempt to crush 
the dictator at a blow. Where this blow was to fall was not 
decided up to the last moment, but the instrument which was to 
deliver it was prepared with all the care pos.sible under the circum¬ 
stances. Del Canto was made commander-in-chief, and an ex- 
Prussian officer, Emil Kdrner, chief of staff. Balmaceda could only 
wait upon events, but he prepared his forces as best he was able, 
and his torpederas constantly harried the Congressional navy. By 
the end of July Del Canto and Korner had done their work as well 
as time permitted, and early in August the troops prepared to 
embark, not for Coquimbo, but for Valparaiso itself. 

The expedition by sea was admirably managed, and Quinteros, 
north of Valparaiso and not many miles out of range of its 
batteries was occupied on Aug. 20, 1891. Balmaceda was sur¬ 
prised, but acted promptly. The first battle was fought on the 
Aconcagua at Conc6n on the 2isL. The eager infantry of the 
Congressional army forced the passage of the river and stormed 
the heights held by the Gobernistas. The killed and wounded of 
the Balmaccdists numbered 1,600, and nearly all the prisoners, 
about 1,500 men, enrolled themselves in the rebel army, which thus 
more than made good its loss of 1,000 killed and W'ounded. The 
victors prc.ssed on towards Valparaiso, but were soon brought up 
by the strong fortified position of the Balmacedist Gen. Barbosa at 
Vina del Mar, whither Balmaceda hurried up all available troops 
from Valparai.so and Santiago, and even from Concepcion. Del 
Canto and Kdrner now resolved on a daring step. Supplies of all 
kinds were brought up from Quinteros to the front, and on Aug. 24, 
the army abandoned its line of communications and marched in¬ 
land. The flank march was conducted with great skill, little opposi¬ 
tion was encountered, and the rebels finally appeared to the south¬ 
east of Valparaiso. Here, on the 28th, took place the decisive 
battle of La Tlacilla. The splendid fighting qualiti(.“S of the t'on- 
gressional troops and the superior generalship of their leaders 
prevailed in the end over every obstacle. The Government army 
was practically annihilated. Valparaiso was occupied the same 
evening and Santiago soon afterwards. There was no further 
fighting, for so great was the effect of the battles of Concon and 
La I’lacilla that even tlxe Coquimbo troops surrendered without 
firing a shot. 

BinLiocRAPiiY. —Lieut. Scars and Ensign Wells, U.S.N., The Chilean 
Revolution of iSgi (Office of Naval Intelligence, Washington, 1893) ; 
The Capture of Valparaiso, iSgi (Intelligence Department, War Office, 
London, 1892); II. Kunz, Taktische Beispiele aus den Kriege.n der 
nnieslen Zeit; der Burgerkrieg in Chile (1901); Rrvista Militar de 
Chile (Feb.-March 1892) ; Sir W. Laird Clowes, Four Modern Naval 
Campaigns (1902) ; M. H. Hervey, Dark Days in Chile; an Account of 
the Revolution of i8gi (1892); F. Velasco, La Revolucidn de 1891 
(1914) ; and C. Mondiola Gana, Pdginas de la Guerra Civil de iSgi 
(191S). 

CHILE-PERUVIAN WAR (1879-82). The proximate 
cause of this war was the seizure, by the authorities of Bolivia, 
of the effects of the Chilean Nitrate Company at Antofagasta, 
then part of the Bolivian Province of Atacama. The first act of 
hostility was the despatch of 500 soldiers to protect Chilean in¬ 
terests at Antofagasta. This force, under Col. Sotomayor, landed 
and marched inland; the only resistance encountered was at 
Calama on the river Loa, where a handful of new-ly raised militia 
was routed (March 23, 1879). About the same time Chilean war¬ 
ships occupied Cobija and Tocopilla, and Sotomayor, after his 
victory at Calama, marched to the latter port. Bolivia had de¬ 
clared war on March i, but Peru not till April 5: this delay gave 
the Chileans time to occupy every port on the Bolivian coast. 
Thus the Chilean admiral was able to proceed at once to the 
blockade of the southern ports of Peru, and in particular Iquique, 
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W'h<*rc (here took place the first naval action of the war. On 
April .M. the Chilean sloop “Ehmcralda" and the punboat “Cova- 
donpa"—both small and weak shijes—enpaped the Peruvian heavy 
ironc lads “Huascar” and “Inde|M*nden( ia.” After a hot fipht the 
“Hiias(ar” sank the “Esmeralda, " but ("arlos Condell in the 
“Cowidonpa” manoeuvred the ‘Independeneia’’ apround and 
.shelled her into a romplete wreik. The Chileans now pave up the 
blo< kade and eoiKcnfrated all their efforts on the destruction of 
the “Huascar,” while the allies orpanized a field army in the neiph- 
boLirhood of Tacna and a larpe Chilean force assembled at Anto¬ 
fagasta 

On Oi t S, 1S70, the “Huascar” was brought to action off An- 
pamos tty the “lUanco I'an alada,” and the “Almirante Cochrane.” 
Although hopelessly otttmati lied the “Huascar” made a brave 
fipht. VV'hen she finally surrendered she had but one pun left in 
ac tion, her fourth commander and three-ciuarters of her c rew were 
killed and wounded, and the steerinp-pear had been shot away. 
'I’hc I’erinian navy had now ceased to exist. The. Chileans resumed 
the blockade, and more' active operations were soon undertaken. 
Tile whole force' of the allies was about 20,000 men, scattered 
along the seaboard of i’c-ru. 'I'hc* Chileans on the other hand had 
a striking force' of ib.ooo men in the- neighbourhood of An¬ 
tofagasta, and of this nearly half was embarked for 1‘isagua on 
Det, :b. 'Pile c-xpeditionary force landc'fl, in the face of con¬ 
siderable* o[iposition, on Nov. 2, and cajitured Pisagua. From 
Pisagua the Peru\ians and Bolivians fc-ll back along the railway 
to their rcanforeemeiiis, and when some 10,000 men had been 
collected thc'y moeed forward to attack the Chilean position of 
San I'ramisco near Dolore.s station (Nov, 10). In the end the 
("liileans were victorious, but their only matc-rial pain was the 
po.ssc'ssion of Icjuiciue and the rc'treat of the allies, who fell back 
inland towards 'I'arapaca. The tardy pursuit of the Chih'ans 
ended in the liatlle of Taiapaea on the 27th, in which more men 
were killed than wi-re wounded, the (.Chileans suffering a comiilete 
defeat. For some inexplicable rc'asoii the allies made no use of 
their victory, continued to retreat and left the Chileans in com¬ 
plete possc'ssion of the Tar.ipaca region. With this the campaign 
of iH 7(; ended. Chile hae! takc.-n pos.session of the Bolivian sea¬ 
board and of the IVruvian province of Tarapaca, and had 
destroyed the hostile navy. 

'I'hc' objec tive of the* Chileans in the second campaign was (he 
Province of 'I'ac na and the lialcl force of the allies at Tacna and 
Arica, 'I'he iinasion was again carried out by sea, and 12,000 
Chileans were landc'd at Pacocha (Vlo), far to the north of Arica. 
Careful preparations were made for a desert inarch, and on March 
12, iSSo, the advanced coriis started inland for Moquepua, which 
was occupied on (he .'oth. Near Moiiuegua (he Peruvians, some 
c.ooo strong, took up an unusually strong [losition in the delile 
of Cuesla de los .\ngc’les. P>ui the- great numerical suy.)eriority of 
the' assailants enabled (hern to turn the flanks and press the front 
of the I’eruvian position, and aftc'r a severe struggle the defence 
collapsed (March 2:). In April the army began its advance south¬ 
ward from Motjuepua to 'I'acna. Arica was al.so watched, and the 
bloc kacie was ('xtendecl north of Lima. I'he land campaign had 
in.the meanwhile culminated in the battle of Tacna (May 26), I 
in which the ('hilc'ans attacked at first in several disconnectc'd j 
bodies, and suffered severely until all their forces came, on the 
field. 'Then a combined advance carried all liefore it. The allies 
engaged under ('len. Narciso Camix-ro, the new president of Bo¬ 
livia. lost nearly 3.000 men, and the Chileans, commanded by 
Manuel Baciuedano, lost 2,000 out of 8.500 on the field. The de¬ 
feat c'd army was completely dissolved, and it only remained for 
the Chilc'ans to march on Arica from the land side. The navy 
co-operated with its long-range guns, on June 7 a general assault 
W’as m.'uie, and before nightfall the whole of the defences were 
in the hands of the Chilean.s. Their second campaign had given 
them t'tilire jius.session of another strip of Peru (from Pisagua to 
Vlo), and they had shown themselves greatly superior, both in 
courage and leadership, to their opponents. 

The Chilean army was reorganized during the summer, and pre¬ 
pared for its next o|x*ration, this time against Lima itself. Gen, 
Baquedano was in command. The leading troops disembarked at 


Pisco on Nov. i 3 , 1S80, and the whole army was ready to move 
against the defences of Lima six weeks later. These defences 
consi.sted of two distinct piositions, Chorrillos and Miraflores, the 
latter being about 4.000 yd. outside Lima. The first line of de¬ 
fence was attacked by Baquedano on Jan. 13, i 33 i. The de- 
I fenders had 22,000 men in the lines, the Chileans engaged about 
24,000. The battle of Chorrillos ended in the complete defeat of 
the Peruvians, less than a quarter of whose army rallied behind 
the Miraflores defences. Two days later took place the battle 
of Miraflores. Here the defences were very strong and the action 
liegan with a daring counter-attack by some Peruvians. Neither 
party had intended to fight a battle, for negotiations were in 
progress, hut the action quickly became general. Its result was, 
as before, the complete dissolution of the defending army. Lima, 
incapable of defence, was occupied by the invaders on the 17th, 
and on the iSth Callao surrendered. The resistance of the Peru¬ 
vians was so far broken (hat Chile left only a small amiy of occu¬ 
pation to deal with the remnants of their army. The last engage- 
iiient took place at Caxacamara in Sept. 1S82, when the Peruvians 
1 won an unimportant success. 

—T. B. M. Mason, The War on the Pacific Coast, 
ii<7Q-iS<St (U.S. Oflice of Naval Intelligence, 1.S.S5) ; Caj)!, C'liate.iii- 
niinois (Inins.), Mhnoire du Ministre de la Gurrre du Chili sur la 
iiuerre Chilo-Pcruvienne (1882) ; Barros Arana, Hist, de la f;urrrr du 
Pacijique (1.S84); Sir W. Laird Clowes, Four Modern A'aval Catn- 
paii^tf, (ig02) ; R. Markham, The War between Peru and Chile (1883) ; 
Pasiual Aliumada y Moreno. Guerra del Pacifeo, Recopilacion Cum- 
pleta de Todos los Document os Of dales-, Currespondencin, etc. (1884- 
80) ; I. Santa Maria, Guerra del Parifeo (ioiq) ; C. V. ('. Varigny, La 
Guerra del Parifeo (ig22); Gonzalo Buines, Chile and Peru; the 
Causes of the War 0} iSjg (1920). 

CHILI or CHILES, the pods of several kinds of pepjicrs, 
notably the capsicum, used as a condiment. In Mexico a dish 
of inc'at and beans, called chili con carnc, is highly flavoured with 
chili; this is a popular dish also in the United States. 

In (ro|)ical countries chiles arc* used in many ways to flavour 
native cooking. 

CHILIA, a town of Be.ssarabia, Rumania, in the Department 
of Ismail, and on the Chilia branch of the Danube, Pop. (1930), 
17,04c). Anciently known as Chilia, Chele or Lycostomiurn. it 
was a place of banishment for Byzantine politictil dignitaries in 
the i2(h-i3th centuries, a Genoese trading settlement 1381-1403, 
then Walachian, Moldavian and Hungarian, and taken !)>• Turkey 
in 1484. It was taken by Russia in 1812. C'eded with Bessarabia 
to the U.S.S.R. in June 1940, it was regained by Rumania during 
the Axis attack on Russia in 1941. 

CHILIASM, the belief that ("hrist will return (0 reign for a 
thousand years (from Gr. xi\Laaix6^, a thousand), the 

doctrine c^f the Millennium ((jf.tuj, 

CHILEAN, a city and the* capital of the province of Nuhle, 
in the southern jiart of tetilral ('hile, 24b mi. by rail south-south¬ 
west 01 Santiago and about 5(1 mi. direct (108 by rail) north-east 
of Concepeicin. Pop. (1940; 39,90(9. Chilian is one of the most 
active commercial cities of central Chile, and is surrounded by a 
rich agricultural and grazing country. Chilian was founded by 
Ruiz (ic* Gamboa in 1594. Its prt*si*ii( site was chosen in 1836. 
'I'he original site, known as Chilian Viejo, was the birthi)late 
of the liberator, Bernardo GTliggins. Chilian, severely damaged 
by an earthquake in 1939, is being rebuilt (1943). The hot sul- 
l>hur springs of Chilian, which were disc overed in 1795. are about 
45 mi. cast-soulbeast. They issue from the flanks of the Volcan 
Viejo, about 7,000 ft. above sea level. The highest temperature 
of the w'aler issuing from these springs is a little over 135'^. The 
principal volcanoes of the Chilian group are the Nevado (9,528 
ft.) and the Viejo. After a two-century repose, Nevado de 
Chilian erupted in 1861 and again in 1864. 

CHILL HARDENING, the process of hardening the surface 
of a metal by rapidly cooling it while it is molten or at a very 
high temperature. Usually (he chilling is done by plunging the 
object in a bath of water or oil. In the case of railway and other 
wagon and car wheels, a “chill mould'" is used, consisting of a 
sand mould with the outer part (which forms the rim) made of 
cast iron. When the wheel is cast, the rim cools very rapidly be¬ 
cause the iron part of the mould absorbs and conducts away the 
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heat from it, and the consequent chilling hardens the rim. Chill 
hardening is sometimes combined with case hardening. (.SVe 
I'oi NDiNo; Cask Hardening; Ikon and Steel.) 

CHILLIANWALLA, a village of British India in the I’un- 
iab, situated on the left bank of the river Jhelum. about 85 mi. 
N.VV. of Lahore. It is memorable as the scene of a battle on 
Jan, 1S49. between a British force commanded by Lord 
Cough and the Sikh army under Sher Singh. The loss of the 
Sikhs was estimated at 4.000, while that of the British in killed 
and wounded amounted to a.800, of whom nearly 1,000 were 
Kuropeans and 8g were British and 43 native officers. An obelisk 
orected at Chillianwalla by the British government preserves the 
names of those who fell. (Scr Sikh Wars.) 

CHILLICOTHE, a city of northern Missouri. U S.A., on the 
Crand river, 80 mi. N.E. of Kansas City; the county .seat of Liv¬ 
ingston county. It is on federal liighwnys 36 and 65 and 23 other 
roads, and is served by the Burlington, the Chicago, Milwaukee, 
St. Paul and Pacific, and the Wabash railways. Pop, (1940) 
S,oi2. Coal and limestone abound in the vicinity, and much live¬ 
stock is raised. The city has various manufacturing indu.strics, 
and i.s one of the principal as.sembling j)oints for dairy products in 
the state. The state industritd school for girls is there. 

('hillicothe was settled about 1830. The town was laid out in 
1837 on land granted by the federal government, and the city 
was incorporated in 1855. A famous tavern of the '50s. kept by 
"Uncle Johnny" Graves, is now a beautiful private residence. A 
tablet on the county courthouse commemorates the* death, in 
1868. of Nelson Kneass, composer of the music for “Ben Bolt," 
who drifted there with a travelling theatrical troupe. 

CHILLICOTHE, a-city of Ohio, U.S A., on the Scioto river, 
50 rni. S. of Columbus; the countc- scat of Ross county. It is on 
federal highways 23 and 50, and is .served by the Baltimore and 
Ohio and the Norfolk and Western railways. Pop. (1940) 20.129 
(924^;'^ native white). It is the trade centre of a rich agricul- 
lural region and coal and iron are mined nearby. The city has 
railway construction and repair shops, p.iper mills and a shoe 
manufacturing industr>', with a factor)' prociud in 1940 vali/cd at 
^25.000,000. There are ancient mounds in a state park 4 mi. 
north. Chillicothe was founded in 179b. On the Camp Sherman 
.site of 1914-18 i.s a veternn.s’ ho.spital and a federal reformatory, 
('hillicothe was the cai)ital of the Northwest territory in 1800-03. 
vuul the capital of Ghio in 180^-10 and iSi2-i(). 

CHILLINGWORTH, WILLIAM (1602 1644), English 
divine and controversialist, was born at Oxford in (Jet. 1602. In 
June 1618 he became a scholar of Trinity college, Oxford, and 
was made a fellow of his college in June i6.?8. He was persuaded 
by a Jesuit jiropagandist to embrace ('atholicism and went to 
study at the Jesuit college at Douai. But his godfather. Laud, then 
bi.shoj) of London, recommended him to make an impartial en¬ 
quiry into the claims of the two churches. After a short stay he 
left Douai in 1631 and returned to Oxford. On grounds of Scrip¬ 
ture and reason he at Ic-ngth declared for Protestantism but 
declined a jireferrnent offered to him in 1635. His iirincipal work. 
The Religion of Protestants a Safe IPay to Salvation; or, An 
Answer to a Book entith d "‘Mercy and TrulIP’ etc., published in 
1637. The main argument of the Religion of Protestants is a vin¬ 
dication of the sole authority of the Bible in spiritual matters and 
of the free right of the individual conscience to interpret it. 

CHILLIWACK, an incorporated cit)' of British ('olumbia, 
Canada, on Fraser river, 70 mi. E. of \-ancouver. Pop. (1941) 
3 J> 75 - 1 ( is the terminus of the British ('olumbia electric railway 
from Vancouver, is served also by the Canadian National rail¬ 
ways, and is connected by ferry with Harrison Mills on the 
Canadian Pacific line. Sawmilling and timber manufactures, can¬ 
ning, mineral water and dairy-produce works are of growing im¬ 
portance. The fertile district east and west of the city, incor¬ 
porated as the municipality of Chilliwack (pop. in 1941 7,787) is 
devoted chiefly to dairy farming and .small fruit growing, and has 
been extended by the drainage of Sumas lake (30,000 acres). 

CHILOfc, a province of southern Chile, and also the name of 
a large island off the Chilean coast forming part of the province. 
The province (area 9,052 sq.mi., pop. [1940J 101,706) is com¬ 


posed of numerous islands and a .section of the mainland which 
border on the gulfs of Ancud and (.'ormvailo The mainland por¬ 
tion of the province is extremely rugged and i.s virtually unin¬ 
habited. such colonies, towns and Indian sctilemenls as there are 
being principally on the island of Chiloe. The isl.md, which is 
some 90 mi. long by 35 mi. wide, lies within the temperate rain¬ 
forest belt of South Chile, where frosts are rare, summers are 
cool, and rainfall is abundant throughout the year Both the 
coast range of western Chiloe and the rolling pl.iins of the east 
arc heavily forested with large evergreens (mostl) broacMeaveil) 
such as alene, rolde, cipres, cinnamon trees and tilberts. I'or 
four centuries the.se dense forests, which are too wet to lu' burned, 
have provided an effective barrier to the majority of while set¬ 
tlers who hav'e tried to clear the land for culti\ation and pastur¬ 
age. Logging operations ha\e never been de\eloi)ed on an exten¬ 
sive commercial scale, and most of the timber th.it is cut is 
consumed locally. Ancud. the capital of the i>rovince ([uip of the 
town 4.327 in i()40). is situated at the N. end ol the island on 
the sheltered bay of San Carlos. Castro, the oldest and only other 
sizable town in (he province (pop. of (he town 4.7S() in ii),io). 
is on the ea.stern .shore of (he island. 33 mi. S.E. of .\ncud bv rail. 

CHILON, of Sparta, .son of Damagetus, one of the Seven 
.Sages of Greece, llourished about (he beginning of (lu- ()th ientur>' 
15 .c. In 5 t )0 (or sSt)) he acted as i‘phor. an ofl'ue which he is even 
said to have founded According to Chilon. (he great virtue of 
man was prudence, or well-grounded judgment as to future events. 

A collection of the sayings attributed to him will be found in F. VV. 
Mullacli, Fraiiwrula Piiilosophorum iiratcoruni, i; see Herodotus, i, 
(jy; Diogenes I-aertius i, 68; rau.sanias iii, 16, x, 24. 

CHILPE.RIC, the name of two Frankish kings 

('liiLi‘EKK' I. (d 584) was one of the sons of Clotaire 1 . Im¬ 
mediately aft«>r the rleath of his father in 5(11 he endea\'oured to 
take jio.s.scssion of the whole kingdom, seized the treasure amassed 
in the roy;d town of Berny and entered Baris. His brothers, 
however, com|)e!led him to divide the kingdom with them, and 
Sois.sons, together with Amiens, Arras, C'ambrai. Therouanne. 
Tournai, and Boulogne, lell to C'hilperii's share. Imt on the death 
of Charibert in 567 hi> estates were augmented. When his brother 
.Sigebert married Brunhilda, Chilperic also wished to make a 
brilliant marriage. He had already repudiated his first wife. 
.Xudovera. and had taken as his com ubine a serving woman i ailed 
Fredegond. He aiiordingly dismissed Fredegond. and married 
Brunhilda’s .sister, Galswintha. But he soon tired of his new 
partner, and one morning Galswintha was found strangled in her 
lied. A few days afterwards Chilperic married I’redegond. This 
murder was the cause of long and bloody wars, interspersed with 
truces, between Chili>eric and Sigebert. In 575 Sigebert was as¬ 
sassinated by Fredegond at the very moment when he had Chil¬ 
peric at his mercy, Chilperic retrieved his jiosiiion, look from 
Austrasia Tours and Poitiers and some places in Aquitaine, and 
fostered discord in (he kingdom of (he east during (he minority 
of Chilperic JI, One day. howex'er, while returning from the 
chase to (he lowm of C'helles, Chilperic was slabVied to death, 

Chilperic may be regarded as (lie type qf Merovingian so\er- 
eigns. He was exceedingly anxious to extend the royal autliorit\'. 
He levied numerous imposts, and his fiscal measures iirovoked a 
great .sedition at Limoges in 579. He wished to bring about the 
subjection of the church, and to this end sold bishoprits to the 
highest bidder, annulled the wills made in favour of the bishoprics 
and abbeys, and sought to impose upon his .subjei ts a rationalistic 
conception of (he Trinity. He pretended to some literary culture, 
and was the author of some halting verse. He even added letters 
to the Latin alphabet, and wished to have the mss, rewritten with 
the new characters. The wresting of Tours from Austrasia and 
the seizure of ecclesiastical property provoked the bitter hatred 
of Gregory of Tours, by whom Chilperic w’as stigmatized as the 
Nero and the Herod of his time. See Seresia, lJf:glisf et I’fltat 
sous les rois francs an 17 '" siiicle ( 1888). 

Chilperic II (d. 720) was the son of Childeric II. He became 
king of Neu.stria in 715, on which occasion he changed his name 
from Daniel to Chilperic. At first he was a tool in the hands of 
Ragenfrid, the mayor of the palace. Charles Martel, however, 
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overthrew Ra^?enfrid, accepted Chilperic as king of Neustria, and. 
on the death of Clotaire IV set him over the whole kiiiRdom. 
The young king died soon afterwards. (C. IT.) 

CHILTERN HILLS or THE CHILTERNS, a range of 

(halk hills in England, extending from southwest to northeast 
Through part of Oxford.shire, Buckinghamshire and Bedfordshire. 
They form a well marked escarpment, facing northwestwards, 
with a long southeastern slope, and run from the Thames in the 
lu-ighhourhood of Goring to the hcadw-uters of its tributary the 
Ia*a between Dunstable and Hitchin, the crest line between these 
points being al)out 55 miles. But these hill.s are part of a larger 
(.halk system, (ontinning the line of the While Horse hills from 
Berkshire, and themselves continued eastward by the East Anglian 
ridge, a serie.s which represents the edge of the chalk rising from 
beneath the Eocene de]>osiis of the London basin. The greatest 
elevation of the Chilterns is found in the centre from Watlington 
to Tring, where heights from 800 to Hso ft. are frec^uent. West¬ 
ward towards the Thames gap the elevation falls away but little, 
but eastward the East Anglian ridge does not often exceed 500 ft. 
riiere are several passes through the Chilterns. followed by main 
roads and railways converging on Londcin. Tlie hills were for¬ 
merly covered with beech, and there is .still a local supply of this 
wood for the manufacture of chairs and other articles in the 
neighbourhood of Wycombe. 

CHILTERN HUNDREDS. An old principle of English 
parliamentary law declared that a member of the hou.se of com¬ 
mons, once duly ihcjscn, could not resign his setb This rule was 
a relic of the (la}'s when the local gentry had to be com))elled to 
serve in parliament. The only method, therefore, of avoiding the 
rule canu; to be by accepting an oftice of profit from the crown, 
a statute of 1707 enacting that every m(.-mber accepting an office 
of profit from the crown should thereby vacate his seat, but 
should be capable of re-election, unless the office in cjuestion had 
been created since 1705, or had been otherwise declared to dis¬ 
qualify for a se;il in parliament. Before this time the only course 
open to a member desiring to resign was to petition the house 
tor its leave, but except in cases of in( urable ill-health, the Imu.se 
always refused it. Among the po.sts of profit held by members of 
the house of commons in the first half of the i8fh century are 
to be found the names of several crown stewardships, which ap¬ 
parently were not regarded as places of profit under the crown 
within the meaning of the art of 1707, for no seat.s were vacated 
by appointment to them. The first inslaiuc of the accejUance of 
such a stewardship vacating ii seat was in 1740, when the house 
decided that Sir W. W. Wynn, on inheriting from his father, in 
virtue of a royal grant, the stewardship of the lordship and manor 
of Bromfielcl and ^’ale, and ipso facto vacated his seat. On the 
passing of the i’lace act of 174.’, the idea of utilizing the appoint¬ 
ment to certain crown stewardships (possibly suggested by Sir 
W. W. Wynn’s case) as a pretext for enabling a member to resign 
hi.s seat was carried into practice. The.se nominal stewardships 
were eight in number, but only two survived to bc‘ used in this 
w.i\ in contemporary practice—those of the Chilterns and North- 
stead; and when a member wishes to vacate his seat, he is accord¬ 
ingly spoken of as taking the Chiltern Hundreds. The Chiltern 
Hundreds formed a bailiwick of the ordinary ty|X'!. They are situ¬ 
ated on the C hiltern hill.s, Buckinghamshire. The ap{X)intment of 
steward was first u.scd for parliamentary purposes in 1750, the 
appointment being made by the chancellor of the exchequer (and 
at his discretion to grant or not ), and the warrant bestowing on 
the holder “all wages, fc*es. allowances and other privileges and 
pre eminences.” L’p to the ugh century there was u nominal sal¬ 
ary of 20s attached to the post. It was laid down in 1S46 by the 
cluuuelkir of the c'xchequer that the C'hilterns could not be 
granted to more thafi one ixrson in the same day, but this rule 
has not betm strictly adhered to, for on four occasions subsec^uent 
to 18^0 tile Chilterns were granted twice on the same clay. The 
Chilterns miglu be granted to members whether they had taken 
the oath or not, or during a recess, though in this case a new writ 
could not Ih! issued until the hou.se met again. Each new warrant 
cx])rcs.sly revoked the grant to the la.st holder, the new steward 
retaining it in his turn until another should be appointed. 


See parliamentary paper —Report from the Select Committee on 
Ilmtsc of Commons {Vacating of Seats) (1894). 


CHELWA (incorrectly Shirwa), 15° 15' S., 35® 40' E.; a 
shallow' lake of brackish water in the Nyasaland Protectorate 
abutting on Mozambique. Its area varies with the rainfall, but 
never exceeds 100 sq.mi. Formerly, at a period of higher level, it 
appears to have drained northward to the Lujenda branch of the 
Rovuma. There are four islands, one rising 500 ft. above the 
water level. The lake was discovered by Livingstone in 1859. 

CHIMAERA. A term applied botanically to certain types of 
plants fcmnerly regarded as “graft hybrids.” Tlie term graft 
hybrid suggests a plant produced by the fusion of vegetative cells 
derived re.spectivcly from two plants grafted together. That hy¬ 
brid plants do in fact originate in such a way is, how'cver. re¬ 
garded by most botanists as problematical. It is true that plants 
composite in nature and having some of the characteristics of the 
two plants employed may result from an operation of grafting, 
but thc.se are u.sually interpreted as arising in an entirely different 
way without the fusion of cells that would justify the appellation 
of hybrid. The term graft hybrid has lieen replaced in general by 
“plant chimaera” or simply “chimaera,” since, like the mytho¬ 
logical monster so-called, plant chimacras are composite in nature 
and origin. 

Many of these plants have been long known in gardens, being 
grown as curiosities rather than for their decorative value. The 
earliest to he described in scientific literature was the Bizzaria 
orange which appeared in a garden in I-dorence in 1644, arising 
as an adventitious bud from the region where a scion of sour 
orange {Citrus aurantium) had been grafted on a stock of citron 
{Citrus incdica). Dther.s are the so-called Crataego-mespilus 
forms, arising in a similar way following the grafting of medlar 
{Mispilus gvrmanica) on hawthorn {Crataegus monogyna); the 
Pyro-cydonias from the grafting of pear (Pyrus communis) on 
quince {Cydonia vulgaris and, best known of all, Cytisus adami 
(or Paburnum adami) from the grafting of the small purple- 
tlowered broom {Cytisus purpurcus) on the common laburnum 
{Laburnum vulgarc). In all these instances the history of origin 
is the same; the jilants at present in existence have been derived 
by vegetative propagation from an adventitious shoot that arose 
at the junction of scion and stock. 

While all the examples mentioned above originated as the result 
of a horticultural operation, their production was unintentional. 
Knowledge of the subject passed into a new phase with Hans 
Winkler's experiments in 1907 deliberately designed to produce 
graft hybrids. In these experiments black nightshade {Solanum 
nigrum) was grafted on tomato (Solanum lyiopersicum). After 
the graft had taken, a transverse cut was made through it at the 
junction of the stems. From the exposed surface numerous buds 
developed which grew into new shoots, all of which w'ere shoots 
either of nightshade or of to¬ 
mato except one; this, arising at 
the junction of the two tissues, 
had the characters of night.shade 
on one side and tomato on the 
other. Winkler called this shoot a 
chimaera, since it was partly of 
one sjxcies and partly of another. 
In the following two years large- 
scale experiments were carried 
out resulting in the production of 
many thousands of shoots from 



Flo. 1.—-8tao«$ in the production of a cleeapitated grafts. Most of these 
chimaera! branch; Winkler t method. . . • « , i i 

Dotted line indicates position of cut. Were either pure nightshade or 
n, nightshade: t, tomato; sc, sectorial pure tomato. Some were chimae- 
ohimaera already described, 

but in addition there were a few shoots showing characters inter¬ 
mediate between scion and stock. These differed among them¬ 
selves as to the extent to which they resembled scion or stock and 
Winkler gave them special names, believing them to be true graft 
hybrids. 

In 190Q Erwin Baur published observations on variegated 
plants, in particular the garden geranium {Pelargonium zonale). 
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In such plants branches sometimes occur in which one side is 
preen and the other colourless, corresponding structurally to the 
tomato-nightshade branch to which Winkler first applied the term 
chimaera. In the present instance the distribution of the two 
kinds of tissue constituting the branch is dramatically obvious 
owing to the difference in colour. Such a branch, called by Baur a 
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Fig. 2.—A. Diagram of a cross section of the stem of a sectorial chimaera 
consisting of green and coiouriess tissue; the ilne of Junction between the two 
tissues is often very irregular 

B. Illustrating how there may arise from such a stem pure green (a), pure 
white (b), sectorial (c^, poriclinal (d), or merioiinal (e), branches, 
depending on the position of lateral bud formation 

sectorial chimaera, when cut through transversely usually presents 
an appearance as shown at A in tig. 2. The nature of any lateral 
shoot ari.sing from it depends on the place of origin; shoots arising 
at b and d will be pure green and pure white respectively, while 
one arising at c will possess a sectorial structure like the parent 
branch. If a shoot arises as at d where, as often occurs, a super¬ 
ficial strip of one component overlaps the other, a periclhtal 
chimaera will result—an arrangement in which a “core’’ of green 
tis.sue is invested by a “skin” of colourless tissue, one, two, or 
more cell layers thick, depending on the thickness of the overlap; 
or vice versa. If the bud arises at the e.vtrcme edge of the over¬ 
lap, the superficial “skin” may occupy only part of the surface of 
the shoot, a condition described as mcriclinal. Thus, a branch 
having a sectorial structure gives ri.se during growth, not only to 
occasional sectorial branches like itself, but to branches that are 
pure for either component, poriclinal, or mcriclinal. In contrast 
to this instability, a branch that has once acquired a poriclinal 
pattern shows very great stability of structure during growth, 
producing lateral branches that arc all poriclinal chimacras like 
the parent branch. 

Baur’s experience with these chimacras of Pelargonium com- 
liosed of green and colourless tissue led him to suggest that Wink¬ 
ler’s so-called graft hybrids between nightshade and tomato were 
in reality poriclinal chimacras, and he provided cogent evidence 
that two of the plants to which Winkler had given special names 
were built up of a core of tomato with a skin of nightshade t)ne 
and two cell layers thick respectively, and two of the others of a 
core of nightshade with skins of tomato one and two cell layers 
thick. After some hesitation Winkler fully concurred with Baur’s 
interpretation. (A fifth form obtained by Winkler unfortunately 
died before it could be fully investigated.) 

Attention was then turned to Cytisus adami and the other long- 
known “graft hybrids.” The general consensus of opinion in 1944 
was that these also are pcriclinal chimacras: Cytisus adami, for 
example, consisting of a core of laburnum invested with a one- 
layered skin of Cytisus purpurcus, the Crataego-mespili having a 
core of hawthorn covered with skins of medlar differing in thick¬ 
ness in the different forms, and so on. 

Owing to the fact that in flowering plants the reproductive cells 
arise from the layer second from the surface at the growing point, 
seedlings from periclinal chimacras are all pure core if the skin is 
but one cell layer thick, and all pure skin tissue if the skin con¬ 
sists of more than one layer; they are never periclinal chimacras 
like the parent plant. Also, while stem branches or stem cuttings 
reproduce the periclinal condition, root cuttings yield invariably 
plants of core tissue only owing to the endogenous manner in 
which lateral roots are formed. 

Apart from being an occasional product of grafting, chimaeras 
also arise in nature, most frequently, no doubt, as the result of a 


sudden mutation in some cell or cells of a growing region. The 
new kind of ti.ssuc may be conspicuously different from the old as 
when it is colourless instead of l*eing green, but far more com¬ 
monly the dilft'rence is evident 
only on .special investigation a.s 
when the nuniber of chromo- 
some.s is altered. Thus, chimaeras 
are of fur greater frequency than 
the readily recognizable examples 
met with might suggest. In con¬ 
trast to the graft-hybrid inter¬ 
pretation which predicates a 
blending of the two components, 
the chimaera hyiiothesis regards 
the components as maintaining 
their identity, but arranged in u 
definite pattern at the growing 



Fig. 3.— A. Longitudinal section 
through the growing point of a pori¬ 
clinal chimaera in which the cellt of ... ...u: v. .... 

the central core poisess potentially fb^ ma^tincr HI '' hic.h Vt g 

green plaitidi while In the two outer .‘ 

cell layers the plastids lack the 


ctative growth occurs in flower¬ 
ing plants is responsible for the 
way this pattern is transferred 
from the growing point to the 
mature tissues. The whole be¬ 
haviour of these jdants in rei)n)- 
duction and vegetative growth, 
as well as the nature and arrange- 


capacity to become green 

B. Transverse section near the edge of 
a leaf derived from such a growing 
point. Owing to the whole of the mer- 
ginal tissue, apart from the epidermis, 
being derived from the second layer 
of the growing point, the leaf has a 
white margin 

C. Superficial appearance of a leaf 

from such a periclinal chimaera. The mcnt of their ITlUturc tissues 
central part of the leaf, as well as ,^^ords Well with the Supposition 
the stem, appears green since the , ,1 , • nM 

green core tissue shows through the that they are clumaeias. Ihe 
two enveloping layers of coiourlej alternative graft-hybrid hypothe- 
sis cannot be .said to be theoreti¬ 
cally impossible, but it may be regarded as improbable in view of 
what is known of plant behaviour and a.s lacking positive support 
from indubitable evidence. Nevertheless it still has its supporters, 
few though they may be, as exemfdilied by Trofim Lysenko and 
his followers, representing one Russian school of thought. 

While in no scn.se conclusive, it is at least significant that 
variegated foliage as described above for Pelargonium zonale 
is commonly met with in flowering plants of all kinds, but never 
occurs in group.s such as the ferns with a single-celled growing 
f)oint. "J'his is what would he expected if such variegation is 
correctly interpreted as a consequence of the pos.scssion of a 
growing point having a chimaeral structure, for which a multi¬ 
cellular growing point is a necessity. 


Biijuooraphv.— R. J, Chittenden’s article “Vegetative Segregation,” 
Bihliographia Genetica (1927); and F. E. Weiss’s review in Biological 
Reyk'MS (19.^0) give detailed accounts in English of many aspects of 
chimaeras; Krenke's volume, tran.slated from Ru.ssian into German 
under the title V/undkompensation, Transplantation und Chimaerm 
hfi Pflanzrn (ig.y^) gives a later and more general discussion of the 
.subject. All three are provided with full bibliographies. Plant 
Chimaeras and Graft Hybrids, by W. Ncilson-Jones (19,14) will be 
found to provide a general treatment of all aspects of the subject up to 
that date within a relatively small compass. Later experimental 
work, which is not extensive, must be sought in scientific journals. 

(W. N.-J.) 

CHIMAERA. In Greek mythology a chimaera wa.s a fire- 
breathing female monster resembling a lion in the fore part, a 
goat in the middle, and a dragon behind {Iliad, vi, 170). She 
devastated Caria and Lycia until finally she was slain by Bellero- 
phon In art the Chimaera is usually represented as a lion, 

with a goat’s head in the middle of the back, as in the bronze 
Chimaera of Arezzo (5th century). The word is now used gen¬ 
erally to denote a fantastic idea or fiction of the imagination. 

Chimaera, or chim^re, in architecture, is a term loosely used for 
any grote.sque, fantastic or imaginary beast u.sed in decoration. 

CHIMAY, a town in the extreme southeast of the province of 
Hainaut, Belgium, dating from the 7th century. Pop. (1939) 
3,250. Owing to its proximity to the French frontier it has under¬ 
gone many sieges, the last of which was in 1640, when Turenne 
reduced it to ruins. The town i.s chiefly famous for the castle and 
park that bear its name. Originally a stronghold of the Croy 
family, it has passed through the D’Arenliergs to its present 
owners, the princes of Caraman-Chimay. The castle, which in 
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1640 |)()sst-ss(‘(] seven towers, has now only one, which is in ruins; 
a (bateau was built in the luclor style in the 18th century. This 
(lornaiii carrierj with it the right to one of the twelve peerages of 
Hainaut. 'I’he church contains a fine monument of I'hillippe de 
( roy, ( harnberlain and loinrade in arms of the emperor Charles 
V. Jean I^roissart, the chronicler, is said to have died here, and 
lia?, a statue in the square. 

CHIME. (It Erobablv derived from a mistaken separation 
into two word.s, (liinibr hell, (jf ihymhal or chymhel, the old form 
of “(ymteal, ’ Lat. (yuihaluni. A mechanical arrangement by which 
a set of bells in a (hurih or other t(jwer, or in a clock, are struck 
s(j as to pr(j(lu(i‘ a se(|uen(e ol musical sounds or a tune, (h'or the 
niec hanisiii ol sue h an arrangianent in a f lock and in a set of bells, 
, 07 ' the artic les ('i.ck'KS and llt.i.i..) (.') hrorn Mid. Kng. rliimh, 
a word meaning ‘ edge,’’ icjinmon in varied forms to Teutonic 
languages, cf. (h r. hinunr, the bevelled rim formed by the pro¬ 
jecting staves at the ends of a cask. 

CHIME-BELLS, a mediaeval instrument consisting of a set 
of small bells of varying pilch whic h were arranged in a frame and 
struck with a hammer after the manner of a glockenspiel. They 
ranged m number from lour or live up to as many as 14 (»r i 
'I'he chime-bells were known also under the Latin name of cyni- 
hahon. 

CHIMERE, in modern English use the name of a garment 
worn as part ol the ceremonial dress of .Anglican bishops It is 
a long sleeveless gown ol silk or satin, open down the front, gath¬ 
ered in at the b.iik betwca'n the shoulders, and with slits for the 
arms. It is worn oc'ct the rochet fc/.r >, and its colour is either 
blaik or scfarlel (c onvoc <il ion robes). I'he origin of the chimere 
has been the subjc-ct of miicli debate*; but it is practically proved 
to be (leri\i'd from the rnecliaewil tabard, an upper garment worn 
in (ivil life by all c lasses of [)ec)[»le both in haigland and aliroad. It 
has theieloic* a common origin with certain academic robes (.sea* 
Rout s A( luli'wif Costume 'Fhe word "c himcTe, ” which first ap¬ 
pears in I'aigland in the i-pli century, is of uncertain origin. It oc¬ 
curs in clillereiit forms in various language's (Lat. ihimira, l*r. Ci- 
murfr, Ilal. ziniurra) and may possibl>' be derived from tlie (Ireek 
XH/xtpio^, “wintry ”. I'his derivation is made plausible by the 
original character of the chimere; for the word properly applies 
to the sleevele.ss tafiard which tended to suiier.sede, from the 15th 
century onwards, the inconvenient caf^pu clausa (a long closed 
cloak with a slit in front for the arms) as the out-of-doors upi)er 
garment of bishops. The chimere w'as, moreover, a cold weather 
garment. In summer its iikue was taken by the tippet. In the 
Anglican form for the consc'cration of bishops the newly conse¬ 
crated prelate, hitherto \csted in rochet, is directed to put on “the 
rest of the* eiiiscopal habit." i r. the chimere. The robe has thus be¬ 
come in the (.'hurch of England symbolical of the episcopal olTtice, 
and is in c'ffect a liturgical vestment. The civil (|uali(y of the 
garment still surcives; (he full cire.ss c)f an Anglican jirelate 
at civil functions of importance (c’.c,'. in parliament, or at 
court) is still rochet and chimere. The continental ecjuivalent of 
the* chimere is the zlmarra or simarre, which is defined by foreign 
ecclesiologists as a kind of soutane (cassock), from which it is 
distinguished by having a small cape and short, open arms 
(manc/ies-jausses) reaching to the middle of the upper arm and 
decorated with buttons. In I'rance and (Germany it is titted more 
or less to the figure; in Italy it is wider and falls down straight 
in front. Like the soutane, the zimarra is not proper to any par¬ 
ticular rank of clergy, but for bishops and prelates it is orna- 
mc'nted with red buttons and bindings. It is worn by university 
profe,ssc,)rs. A black zimarra lined w'ith W'hite; and sometimes 
ornamented with a white binding and gold tassels, is worn by the 
pope, 

Hun.iooRAenv.— See the Report of the siih-roinmittee of Convoca¬ 
tion on tfu* ornaments of the church and its ministers, p, 41 (London, 
igoS) ; the Rev. N. E. Robinson. “The black chimere of Anglican 
Prelates; a plea for its relentiiin and proper u.sc.” in Transactions of 
the St. Piiul'.'i Ecclesioloj^ical Soc. vol. iv. pp. 181-220 (London, 1898); 
Herbert Druiti, Costume on Brasses (I.ondon. 1006); G. Moroni. 
Dizionario ilrW erudizkmr stonco-ecclesiastka (Venice, x86i), vol. 10.4, 
.y.v. "Zimarra \. Harbier de Montault, Traiti pratique de la con¬ 
struction, etc., des igUses, ii. 548 (Paris, 1878). 


CHIMKENT, a town in the Syr Darla province of the Kazak 
(Kirghiz; A.S.S.R. of the R.S.F.S.R., Lat. 42° 20' N., Long, be/ 
40' E. Pop. (1939) 74.185. mostly Sarts. It lies in a fertile valley 
between the Alexander range and the Ala-tau, and is the centre 
of a grain, fruit growing and cattle rearing district, watered by 
streams from the Ala-tau. Above the town are the ruins of its 
citadel, stormed by the Russians in 1864. Its clear, dry air makes 
it a health n-sorf for tubercular patients taking the kumiss (fer¬ 
mented mare’s milk) cure. 

Its industries include the preparation of .santonin, cotton, to¬ 
bacco, oil and Hour. 

The construction of-a branch line from the Orenburg-Tashkent 
Railway through Chimkent to link up with the Trans-Siberian 
Railway at Scmipalalinak should restore to Chimkent much of its 
former trading importance. 

CHIMNEY, that portion of a liuilding by means of which 
.smoke is conveyed from hres inside to the outside air. The 
necessity of a chimney appears only when braziers arc abandoned 
in favour of large fireplaces. Thus in northern Europe in the 12th 
century the primitive hole in the roof yielded to a hollow Hue 
leading from a fireplace by the wall to the outside; l>ut a spt'cific 
architectural form of Hue w'as not developed until the 15th century. 
The 13111 and i4(h century type W'as a simple, round, vertical 
conduit of stone, with a conical caj) and openings at the sides 
under the cone. A remarkable example occurs in the mona.stic 
kitchen of the Abbey of Euntevrault, France, dating from the end 
of the 12th century. In the early 15th century the re-duplication 
of fireplaces led to the grouping of se\'eral Hues inside a vertical, 
and generally rectangular, mass of masonry, which was carried well 
above the roof, and occasionally decorated. In France, in the 
latter half of the century, this decoration was of great richness, 
con.sisting of late (iolhic pinnacles and niches, and in the chateaux 
of the Francis 1 . period, chimneys vied w'ith dormers in their 
lavish detail. Heraldic ornaments, jiilasters and entablatures 
abound. In England, decorative effect was cjbtained liy grouping 
the Hue tops as indc‘[)en(lent features, usually in brick, above a 
stone base; each Hue was then treated as a sc'parate shaft with 
ba.se and cap, iK)lygonal or twisted; c.g., (_'ompton Wynyates and 
Hampton Court palace. In the. early Renaissance, the Hues were 
sometimes treated like little classic: columns, as at Burlc*igh House. 
With the development of cla.ssicism, the chimney liecamc simple 



A. FRENCH RENAISSANCE CHIMNEY (FRANCIS I. PERIOD), CHATEAU OF 
BLOIS: B. ENGLISH TUDOR. FROM COVENTRY; C. AMERICAN COLONIAL. 
WARRIER HOUSE. PORTSMOUTH. N.H. (EARLY 1BTH CENTURY) 


again, a mere rectangular mass of masonry. In colonial work in 
America, the chimney is either a large square mass in the centre 
of the roof or else developed as an important feature of the end 
gable walls. In the Italian Renaissance the chimney is merely 
utilitarian and, whenever ixjssible, is hidden. (T. F. H.) 

CHIMNEY AND FIREPLACE CONSTRUCTION 

Correct chimney construction is absolutely essential to economi¬ 
cal home heating The ideal and most efficient chimney is vertical, 
with round flue and smooth interior surfaces (fig. i). All cbim- 
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neys should he built with “fire-clay” flue linings (not “flue-tile,” 
“terra-cotta” or “clay” flue lining). Faulty chimmp’ construction 
practically always shows its shortcomings by its eflect upon some 
other feature of the plant. A lighted paper thrust in the bottom 
and sucked up and consumed with a roar is often erroneously 
taken to indicate a good draught. Chimney draught can be known 
definitely only by measurement with the proper instrument, a 




Fig 1 - examples of chimney construction, a. round flue . 

B. SQUARE FLUE; C. OBLONG FLUE; ELONGATED OBLONG FLUE. TYPE A 
IS THE BEST. TYPE B. SECOND BEST. TYPE C, NEXT PREFERABLE, TYPE D. 
POOR CONSTRUCTION 


draught gage. Chimney height and temperature inside and out- 
.side the chimney determine intensity of draught in a correctly 
built chimney, 

I'actors that contribute to faulty chimneys are; (i) InsutVuient 
height to assure proper draught and avoid interfering air currents 
(fig. 2); the top of a chimney should extend at least 3ft. above 
flat roofs and at least 2ft. above the ridge of peaked roofs; exten¬ 
sions, if used, should be fitted with air-tight joints; (2 ) omission 
of flue-lining to ensure continued tightness, so that heat and 
weathering cause mortar gradually to disintegrate and result in a 
leaky chimney (fig. 2); (3) offsets and bends are likely to reduce 
the chimney free area and present difficulties in construc tion (hat 
militate against tightness and inside smoothness; loose bricks and 
mortar may fall and lodge in such a way as to cau.se objectionable 
restricted areas and provide lodgement for dangerous soot accu¬ 
mulations (fig. 2); (4) careless and improper installation of (he 
smoke pipe into the chimney (fig. 3); (5) openings into a chim¬ 
ney for other than the smoke pipe of the boiler; such should never 
be permitted, they are apt to check and interfere with the draught, 
(6) lack of a tightly-fitting cover for the clean-out door; (7) fail¬ 
ure to support the chimney properly; it should never be based on 
timber construction and when resting u})on the ground .sufficient 
masonry foundation should be provided to prevent settling; (S) 
improper laying of brick; it should never be laid on edge, should 
be properly bonded and sufticient mortar used between the brie ks 
to fill all voids. Size and height of chimneys depend upon the total 
heat demands of the structure (0 be served, the type and number 
of boilers and the fuel to be used. Reputable manufacturers six’- 
cify draught requirements for their respective equipment and 
state the required flue areas, sizes and heights of chimneys; these 
should be observed. Irrespective of fuel used, the minimum effec¬ 
tive area' inside the flue lining for any installation should be not 
less than 70 sq.in. and the .short cross-sectional dimension should 
be never le.ss than six-tenths of the greater dimension. The mini¬ 
mum chimney height above the grate should be 35ft. if erratic 
draughts are to be avoided. 

A chimney that is not tight will fail to draw properly. Force 

'Effective area of a flue, broadly speaking, is the theoretical cross- 
sectional area occupied by the column of smoke and gases rising with 
spiral motion up the flue. 
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or direction of wind, the amount of moisture in the air or the qual¬ 
ity of the fut'l may aggravate the trouble. A smoke te.st will 
prove leaks and every flue should be tested before a boiler is con¬ 
nected thereto, by building a paper, straw, wood or tar-j)aper fire at 
the base of the flue. When the smoke is passing in den.se volume 



Fig. 2 . — EXAMPLES OF CHIMNEY CONSTRUCTION A. TOP TOO LOW. 
EDDY CURRENTS CAUSE DOWN DRAFT, B. TOP CARRIED PROPER HEIGHT; 
C. UNLINED FLUE BEFORE USE. D. UNLINED FLUE. LEAKS CAUSED BY 
HOT GASES AND WEATHERING; E. LINED FLUE, A PREVENTION AGAINST 
LEAKS; F. OFFSETS TO BE AVOIDED 


if the stack be tightly blocked by laying a wet blanket over it, 
the leakage will be immediately evident by the appearance of 
smoke at the ofrening, or from an adjoining flue inrlicating leakage 
between the flue joints. 

If a leakage is not obviously evident, further inspection 
by means of a mirror held at the proper angle at the ba.se of 
a straight flue should be made for minor obstructions such as 
broken tile, mortar accumulations, birds’ nests, partly burned 
paper, soot or tarry deposits; or removal may be accomplished 
by passing up and down the flue a weighted bag of hay or straw 
attached to the end of two ropes. 
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Fireplacef.—A satisfactory oi)en fireplace requires; (i; a flue 
of proper area, (2) fireplace throat correctly pro[K)rtioned and 
located, a correctly built smoke shelf and chamber, (4) suf¬ 
ficient chimney height, (5) a shape for radiating maximum heat 
into the room. The area of a lined flue should equal one-tenth or 
mure of that of the fireplace opening. I-'or unlined flues, the pro- 
jHirtion should be increaserl flue to greater friction. For lined flue. 



Fig. 3 examples or smoke-pipe connections, a. incorrect. 

LEAKY JOINT; B. INCORRECT. FMPE PROJECTS TOO FAR INTO CHIMNEY: 
C. CORRECT. PIPE MEETS EDGE OF FLUE AND JOINT PROPERLY SEALED 


allow I ^ sq.in. of clear Hue ansi to e;i( h square foot of fireplace 
opening The cross-sectional aiea should be the same throughout 
the entii(‘ length of the chimney. 

Correct throat construciion is essential, to avoid a smoky firc- 
plaie and to jirovide for proper velocity of the outgoing gases. 
I'he area of the throat .should be not less than that of the flue, 
its length always e(|ual to the width of the fireplace opening (tig. 
4); the sides of the fireplace shtuild be vertical until the throat 
is passed (fig. 4); and above the throat, the sides should be drawn 
in until the de.sired flue area is obtained; the throat .should be 
not more than 4 or sin. in w’idlh and .set <Sin. above the lintel 
of (he opening I fig, 4). 'I'he use of ;i throat damper is advisable; 
if omitted, the throat opening should be 4in. and the smoke shelf 



Fig. 4.- FAULTY AND CORRECT FIREPLACE CONSTRUCTION. A. TOP OF 
THROAT DAMPER 18 AT DO. SMOKE SHELF AT CC. SIDE WALL SHOULD 
NOT BE DRAWN IN UNTIL THE HEIGHT DD IS PASSED. IF DRAWN IN AS 
INDICATED BY EF AND EG. THE WIDTH OF THROAT BECOMES LESS THAN 
THE WIDTH OF THE OPENING AND CAUSES THE AIR CURRENTS TO PILE 
UP RESULTING IN A SMOKY FIREPLACE. B. CORRECT FIREPLACE CON¬ 
STRUCTION 

always im ludod A smoke shelf and chamber are absolutely essen¬ 
tial. The shelf is formed by setting back the brick work at the 
top of the throat to the line of the line wall, making the shelf 
equal in length to that of the throat. No shelf should be less than 
4in. and may vary from thi.s to ii’in. or more, depending on depth 
of fireplace: the level of the shelf should be Sin. above the fire¬ 
place oi)ening (fig. 4). The smoke chamber acts as a reservoir 
to hold accumulated smoke temporarily when a gust of wind 
across the chimney top momentarily dampers the chimney, as 
well as to lessen the down draft and prevent smoke being forced 


into the room. All smoke chamber walls should be smooth inside. 
The hack of ,a fireplace should pitch forward from a point a 
little Jess than half-way from the hearth to the top of the open¬ 
ing and the sides should be beveled, as straight back and sides 
do not radiate heat as well. 

The use of a throat dam^xir affords means for regulating a fire. 
The type with lid hinged at rear, rather than in the centre, directs 
better the outgoing smoke into the flue. Full opening is required 
for fa.sl-burning pine; slow-burning hardwood logs require only 
r. or 2in, openings. Fire{)lace openings should be kept low, 3oin. 
minimum and 42in. maximum height. The higher the opening, 
the greater the possibility of a smoky fireplace; the width of 
opening should be slightly greater than the height; a minimum 
depth of i8in. is advisable although i2in., in small fireplaces, will 
jirovide a good draft with properly constructed throat. 

Efficiency of fireplace heating can be improved materially by 
the use of a fireplace heater which heal.s all incoming air before 
it enters the room. These devices consist of an int.ike air mani¬ 
fold, into which air from the out.side is drawn and delivered into 
heat pi[)es lining the rear wall of the fireplace, from which it passes 
into a heated air manifold and is then delivered into the room 
directly above the firejiluce openings at temperatures varying 
from 135° to 195“ F. Tests have shown that the u.se of a proper 
fireplace heater is the means of increasing measurably the effec¬ 
tiveness of fireplate heating, through, (i) raising the room tem¬ 
perature 3I times as cjuickly as (an be done with the bare fire- 
V)lacc, (2) maintaining a far more even temperature throughout 
the entire room, (3) avoiding cold air leakage through window and 
d(Jor cracks and (4) by producing a greater heating effect with 
le.s.s fuel than when no heater is us(‘d, (A. M. D.) 

Srf J. J. Norman^ Dt'sign of a Brick Chimney (1913) ; J. G Minjrle, 
Draft and Capacity of Chimneys (1925) ; A. Custodis, Radical Brick 
Clumncys (1924). 

CHIMNEY-PIECE, in architecture, originally a hood, pro¬ 
jecting from the wall over a grate, built to catch the smoke and 
lead it up to the chimm^y Hue; later, any decorative development 
of the .same type or for the same purpose; a mantel or mantel¬ 
piece. Like the chimney {q.v.), the chimney-piece is essentially 
a northern mediaeval development. Its earliest form, a simple 
hood, sometimes with shafts below, at the wall, is shown in the 
king’s house at Southampton and at Rochester castle, England 
(12th century). Later, the spaces under the ends of the hood 
were made solid, so that the fireplace became a rectangular open¬ 
ing, and in some cases the fireplace was recessed into the wall. 
Late mediaeval fireplaces are of great size and richness, e.g. 
the triple fireplace in the great hall of the Palais des Comtes at 
Poitiers, and the earlier fireplaces in the chateau of Blois. 

During the Renaissance fireplace openings were decorated with 
columns, pila.sters and entablatures, and occasionally the front of 
the wall or hood above the overmantel was enriched. North Italian 
palaces are full of examples of great delicacy. In France the fire¬ 
places at Blois and Chambord are famous. In England, the same 
formula apfiears in naive and complex types, with the usual Eliza¬ 
bethan and Jacobean meUinge of misunderstood classic and Flemish 
motives—strap work, gaines, etc. In France, after a brief classicism 
under Henry II. and Henry IV., the chimney-piece became a 
centre of fantastic design. Although the opening was usually 
small, the decoration was rich, and commonly characterized by 
the use of a great mirror as an overmantel. The detail assumed 
the classic extravagance of the Louis XIV. style, the swelling 
curves and bulbous shells of the Louis XV. and the distinguished 
restraint of the Louis XVL styles, but almost always retained the 
.same general proportions and the mirror. German design largely 
followed that of France; chimncy-pieces are less numerous there, 
however, owing to the use of jxircelain stoves. 

In England the Renaissance chimney-piece was at first treated, 
with simple architraves, frieze and cornice, in such a way as to 
serve as mantel shelf, occasionally with rich panelling above, 
anil much breaking or keying of the mouldings. Later, consoles, 
caryatides and columns were used, although occasionally a simple 
moulding of sw-eeping profile replaced the architrave, and the 
shelf was omitted. In the last half of the i8th century the char- 
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English Jacobean. 17th Century Modern English 

Stokesay Castle, England (studiooff, b.walkeri 


moomn cnglish chimney piece ar countest op -thi American arcnitect- 

Chimney-pieces from the isth to the zoth centuries 

Mrly flreDlacei of the-Gothic period were enormout In order to permit the burning of large logs, but the manner In which they smoked led to a 
continued decrease in size, which reached a climax In modern English ohimney-pieoes designed for burning ooel. The projection of the chimney 
breast hat always been realized at a decorative opportunity and was developed in nearly all the Renainancc stylet 
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act eristic Enf^lish chimney-pieces, in the style of Robert Adam, ; 
owed much to Louis XVI influence. In American colonial work, ; 
there is an almost exact following of Ejiglish precedent, and occa- ' 
sional examples can be traced to definite plates in English archi¬ 
tectural books. ■ 

CHIMPANZEE, the popular name of cmc of the African an- 
throi)oi(l ajae.s ( I’an irof.’lodytrs characterised by being smaller 
than the gorilla (q.v.). It ha.s very large, outstanding ears and ^ 
its aliuiidant hair i.s black in colour. Ere(iuc‘nily the area around i 
the mouth i.s white. Male.s are only slightly larger than females; , 
they weigh about 1 jo lb. and standing erect may be about 4^ ft. i 
111 height. 'I'he chim[jaii/ee is found from French (bhnea to ' 
we.stern Uganda and Ilelgian Congo. A pygmy species (Am ! 
Pii)iis(iL\) o( (ui's on the south side of the Congo river, but the 
various forms farther north, although they show great variation, 
are prohaldy only rm es of the common species. The nomen¬ 
clature of the (himpan/ee is greatly comjilicaled, partly owing to 
confusion with th<- orang-utan h\’ early writers. Antliropnpilli<'CtiSy 
Troiil(>(/y/( s ami Snnia are frerjuently used as generic names, al¬ 
though the last has been ruled invalid for any animal. 

Chim[)an/ees are forest animals liv'ing in small family groups— 
an adult male, one or several fem.ales, infants and several partly 
grown young. It takes c) to t j years for them to reach maturity. 
'I'he territory of such a band is about 10 miles scjuare. These apes 
s[)en(I most of their time in the trees, where they construct crucic 
sleeping idal forms high above the ground. On the ground chim- I 
panzees walk on all fours, using the knuckles of the hands. The 
skin shows friction ridges and is horny, like that of the palm. 
They occasionally stand upright, hut rarely walk in this position 
unlc’ss trained. Chim[ianzees have a sense of rhythm, shown by a 
kind of dance, and they drum on trees or the groiiml, producing 
a primii is'e music. 

'I'heir food includes many fruits, shoots of certain plants, occa¬ 
sionally varied by insects and birds’ eggs. 'Fhey raid cultivated 
lields of cane, pineapple, cacao or bananas. 

'I'he jiopiilar interest in this ape lies in its resemblance to man. 
l’h>'siologii all.v and anatomically it i-^ more like man than like the 
tailed nionke>s. Its intelligence is :dso manlike, as has been 
amply shown by e.vperiments and studies by psychologists Wolf- 
,gang Koehler, Robert M. ^'erkes and otl’.crs. 'I he lack of capacilc' 
for .speech si'enis absolutely to preclude the attainment of a cul¬ 
ture or social inheritance’. f.SVe Rui.matks.) 

Set: R. M. Ycrkc-s, Almost Human The Crcal Apr\ (icuo); 

\V, Koehler, The Mentality of Apes (ic^j^). (J. K. He.) 

CHIN, a Burmese term for a hill-man applied in particular to 
branches of the Kuki iqv.) race, inhabiting the hills along the 
west bank of the Chindwin river south of Manipur. 

CHINA, a vast country of eastern Asia containing over 400,- 
000.000 inhabitants, is the scene of the oldc’st contcmipornry civ- 
il'zation and the world’.s largest cultural unit. It.s oflieial name is 
Cluing-Hua Min-Kuo, /.e., Rejaililic of China. 

See Cin.M.sr. AKCiiiTKc'Ti’kK, Cuinkse Literature, etc. 

I'he dominion of China in the wndest acceptance of the term, 
includes Manchuria, Mongolia, Sinkiang and Tibet, occupying ;m 
area e.slimated at 4,-’77,0(10 sci.iTii., which is about one-third larger 
than that of continental United States. It is bounded by Korea, 
Siberia, Russian Turkistan, Afghanistan, India, Burma, Indo¬ 
china and the Racific ocean. The area of its component parts is 
as follows; China Proper (excluding Manchuria) 1,532.420 
SC],mi,, Manchuria 3(13,700 sq.mi., Mongolia i,3(17.600 sq.mi., 
Sinkiang 550.340 sq.mi., Tibet 463,000 scj.mi. 

The precise relationship of her dominions to China has v’aried 
from age to age and Outer Mongolia and Tiliet arc (1^44) only 
technic.Tll\- subject to C'hina while Manchuria and the greater part 
of Inner Mongolia are momentarily controlled by the Japanese. 

(a) China Proper (the essential China) contains 18 prov¬ 
inces. which arc overwhelmingly Chinese in population and cul¬ 
ture. Here’ dwell the vast majority of the Chinese. 'Die appella¬ 
tion China Proper, as used throughout this article, has reference 
solely to these provinces. It should be stated, howev'er, that the 
Chinese now’ apply this term to a far larger area, since, in the 
years follow-ing the revolution of toil, which resulted in the fall 


of (he Manchu dynasty and the establishment of the republic. 
China directly incorporated many of its dependencies in order 
to knit its outlying districts more closely with the central gov¬ 
ernment. As a result of this administrative consolidation, China 
ton-->i,sls oflicially of 28 provinces, which include the i.s mentioned 
abcjve, the 7 provinces of Manchuria and Inner Mongolia and 
Sikang, Chinghai and Sinkiang in the west. 

(h) Manchuria.—In 1932 the Manchurian provinces of 
Liaoning, Kirin and Heilungkiang, together with the former Inner 
Mongolian ];rovince of Jehol, were erected through the in.stigation 
of the Japanese into the so-called state of Manchoukuo. Although 
it has <lc Jarlo relations with the soviet union, Manchoukuo has 
not been oITk ially recognized by China or the world at large. 

(f) Mongolia.—The term Mongolia as used to denote cither 
a political or a cultural entity, is now’ misleading. There is a vital 
distinction between Outer and Inner Mongolia. Outer Mongolia, 
e.s.--entially Mongol in race and character, has as.serted its inde- 
|)endence and is autoncanous. Its orientation is to the Union of 
Soviet Socialist Rei)ul)lics and the Trans-Silicrian railway; but 
China ha.s not relirujuished its claims and the Sino-So\iet treaty 
of 19.74 and it.s reafJirmalion in 1036 rt'cognized that “Outer 
Mongolia is an integral )>art of the Repuldic of China and re¬ 
spects China’s sovereignty therein." Its precise ititernationa! 
status must be regarded as still uncertain. On tin* other hand. 
f/iner Moniiolia, until this process was interruiited by the Japa- 
ne.se advance, has become increasingly Chinese in population and 
character and the area comprised within it, togetlier with portions 
of tile adjacent firovincc-s of Hopei and Shansi, has been divided 
into the four provinces of Ningsia, Suiyuan, Chaliar and Jehol and 
incorporated with China Proiier. 

(d) Sinkiang, or the New Dominion, on the c’Xlremc we.stern 
frontier, consists of Chinese or Eastern Turkistan, Kulja ami 
Kashgaria. /.<•„ virtually the area between Outer Mongolia on 
the north and 1 'ihet and Kashmir on I lie south and is technically 
but only partly in fact, a province of (diina. It is mainly inhab¬ 
ited by non-Chinese pco})Ies hut has hc-en administered by Chinese’ 
officials. In the past 25 >ears Russian influence has been stcadih' 
increasing and Chine.se control is more or less nominal. 

(r) Tibet.—No more than Mongolia can Tibet be considered 
as a single political or administrative unit. 'I'he country has been 
split up and the term in a jiuliiical sen.se is now applicable pri¬ 
marily to the southwestern portion of the country which is 
under the Lhasa gocernment and whose relationship to China 
i.s analogous to that of Outer Mongolia. The Anglo-Chinesc treaty 
of jc)o6 recognized China’s suzerainty and Great Britain and 
Russia in ic;o7 agreed to negotiate with Tibet only through 
China. But the Llia.sa government is virtually independent. On 
the other hand, China has actively asserted her interests in those 
peripheral portions of I'ibet which can menace either China 
Proper or the vital corridor leading by way of Kansu to Sinkiang. 
'I'o protect these interests along the Tibetan border two provinces 
under direct Chinese rule have been formed; 

1. Sikang (the Szechwan marches and Yunnan marches), was 
created by uniting eastern Tibet with the mountainous western 
part of Szechwan. This acts as a buffer between Tibet Proper, 
and western central China. In consequence of the westward mi¬ 
gration of the Chinese government occasioned by the Japanese 
invasion, Chinese activity in this region greatly increased after 
ic)37 and Chungking in the province of Szechwan was made 
the wartime capital of the republic. 

2. Chinghai or Koko-nor, embracing the Koko-nor depression 
and the Nan.shan (the northeastern ramparts of the Tibetan 
plateau) protects the Kansu-Tarim corridor and presses back the 
Chinese frontier into Tibet. 

Phvsiographically speaking. China Proper consists of three 
great river systems, the northern part of the country being 
drained by the Hwang-ho, the central part b}’ the Yangtze Kiang 
and the south by the Si Kiang. All three rise in the high plateau 
regions of the west and flow irregularly to the east. The Man¬ 
churian plain is a continuation of the monsoon-watered lowlands 
which extend beyond the eastern terminus of the Great Wall 
which marked the boundary of the original Chinese culture area. 
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Tlie four provinces of Inner Mongolia contain the relatively fer¬ 
tile southern and eastern margins of the Desert of Gobi, ojxni 
to colonization from China and Manchuria. Distant Sinkiang 
is largely made up of the great depression lying between the 
lofty Kuen-lun mountains (the northern buttress of the Tibetan 
plateau) and the Ticn-shan range. Where these great chains 
converge in the mountain-knot of Kasgaria and the Pamirs, 
occur the famous passes which, through all histor\\ have 
connected China with the west by routes which follow both 
the northern and southern margins of the Tarim depression 
to Kashgar and ^’arkand. The Tien-shan and the grassland of the 
jungarian gate lying between them and the Altai range to the 
nortlieast. arc also included within Sinkiang province, which de¬ 
rives its chief signilicance as the only practical land communica¬ 
tion between China and the west and northwest. The oasis- 
■studded margins of the Tarim depression and the rich grasslands 
of Jungaria also give Sinkiang agricultural importance. 

Thus the outlying ‘'dei)endencies" still more or less vaguely 
attached to China are in varying degrees related geographically 
to the main scene of Chinese civilization and are vital factors 
in her future. 

I. THE COUNTRY 

The iminen.se terrain indicated in the preceding section is 
exceedingly diverse. F.ven within C'hina Proper there is great 
c.'iriety of structure, climate and vegetation. 

THE GROUND PLAN 

It is to middle and southeastern China that the description 
of China as a land of river-valleys is most applicable. There the 
N'angtze Kiang and Si Kiang occupy well-defined valleys, each 
of which is the focus of the population and of the activity of 
tile basin and still serves as the princiiial artery of commerce 
wit inn it. In contrast the Hwang-ho (called “China’s sorrow” 
because of its repeated and devastating floods), the great 
river of the north, has no such well-defined valley. In its 
ufiper iour.se it hurries through deeji gorges and in its lower 
course wanders over the wide open plain in a channel liable 
to shift bodily for hundreds of miles. Thus the Hwang-ho is 
not the dearly defined arterial line of north China as the 
Yangtze is of middle China, and, in the absence of any such 
unifying influence, the natural division of the north is into the 
great plains of its eastern and the loess-covered plateaus of 
its western sections. The initial distinction to be made is 
between the plains and locss-covercd ufilands which make up 
north China and the mountain and valley country of middle 
and south China. Between these two sections intcrjiose, in the 
uest, the high ranges^of the Tsinlingshan, an ca.stern extension 
of the Kuen-lun and the sharpest climatic and vegetational 
divide in the whole of China Proper. Ea.stward the Tsinling 
ranges sink into the Fu-niu-shan and then the Hwai-yang-shan. 

The uplands of northwest China form a broad belt from 
Jehol to Kansu keeping north of the Tsinling divide. Loess, it 
is true, extends dowm from the uplands into the north China 
f.-lain, but it here lies too low to affect the topography in the 
same distinctive way as in the uplands, the loess-lands proper. 
These take the form of a girdle around Mongolia, a high roll¬ 
ing tableland, in places swept clean of any rock detritus, but 
in others i)iled high with sand-dunes and a principal source 
of the wind-borne loess of northwest China. The loess mantle, 
leaving only the ridges exposed, yet with a thickness of rarely 
more than 200 ft., weathers because of a strongly developed 
vertical cleavage into a topography of cliff-edges and steep- 
sided terraces. The same vertical cleavage is responsible for 
the porosity of the loess which, while accentuating the dryness 
of the plateau surface, gives rise to a relative abundance of 
water in the numerous basins within it. The loess is. however, 
no more than a mantle cast over a ground surface which re¬ 
mains independent of it. 

The northern part of the belt consists of a parallel series of 
high, broad ridges separated by equally broad loess-fille<l 
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troughs, the whole running from northeast to southwest across 
the routes between the north Chin.a plain and llie Mongolian 
plateau. The route between Peking tlVi|)ing) and Kalgan, the 
gateway into Mongolia, utilizes, however, the transxerse valle>’ 
of the Ilun-ho and the easy Nankou pa.s>. Southwards the 
ridges grailually sink beneath tlie plateau of south Sh.uisi 
whose southeastern part constitutes a coaltieUl of the size of 
Wales. Let down beneath the general surface of this plateau is 
a chain of exceedingly fertile loess basins streUhing from Tai¬ 
yuan in the north i>y way of the Fen-ho to tiie \\’ei-ho vallcx’ 
in Shensi. Leading from the ])lain into west China, this chain 
of basins w'as followed by the Imperial Courier road from 
Peking to the western i)rovincc of Szechwan and from the 
establishment of Peking as capital until the advent of the 
railway, it was this rather than the Hwang-ho which formed 
the main artery of commerce in the southern loess-lands. The 
loess belt as a w’hole constitutes one of the most distinctive re¬ 
gions in all China. 

The North China Plain. —The second major division of north 
China is the great plain which in the north communicates b>' a 
narrow lowland corridor with the itlains of Manchuria and in 
the southeast merges imperceptibly with the della of the Yangtze. 
Rising partly out of the plain and partly out oi the Yellow sea. on 
which the plain is .steadily encroaching, are the broken uplands of 
Shantung. The Hwang-ho has passed at certain periods to the 
south and at others to the north of them. 'Hie drainage of the 
plain is, however, to a large extent independent of the Hwang-ho, 
the streams of the nortliern portion finding their outlet by the 
Hai-ho at Tientsin and of the southern by the Hwai-ho, much of 
who.se basin was for long a vast swamp. Shifting of channels has 
spread river .sand and gravel, and the plain is not so continuoush' 
fertile as the deltaic a!lu\ ium of the Lower Yangtze. 

The Shantung uplands are divided into two massc's by a broad 
lowland now' followed by the Sliantung railway from Kiaodiow 
bay. The ea.stern peninsular half face.s the very similar jienin.siila 
of Liaotung. Both lie athwart the seaward approaches to the [ilains 
of Hopei and of Manchuria and their well-articulated coasts offer 
the best harbours in north C'hina. 

Thu.s in north China the loess and the plain give considerahli' 
uniformity of surface conditions and have always been in clo.se re¬ 
lationship. In south and middle China mountain ridge and valley 
succeed each other apparently withc»ut end. 'I'he c»nl\' large table¬ 
land is that of Yunnan in the southwest. The largest jjlains are 
simply exiranded valley-basins and now here* a])proach the bulk of 
the north China plain. Again, there is nothing to parallel the super¬ 
ficial uniformity bestowed on northwest China by the loe.ss man¬ 
tle. If the keynote of the surface of north ('hina be uniformity, 
that of middle and .south ('hina is variety. 

South China Highlands —To the rugged country south of 
the Yangtze the term South China Highlands is often applied. In 
the cast, high ranges overlook the broken country of the coastal 
provinces (Chekiang, l-'u-kien and Kw-anglung). In the west 
and southw'est the characteri.slic form is that of massive and 
lofty plateaus. The intermediate country of south-central ('hina 
is in the nature of a saddle betw'een the ('astern scarpis and the 
western tableland, and across it the main routes from the Yangtze 
valley pass to that of the Si Kiang. The a|)j)roach from the 
Yangtze is by way of the Siang and Kan valleys leading up to the 
Chc-ling and Mei-ling jias.ses respectively, the routes from both of 
which converge to pass down the I’ei-kiang valh'y to the delta 
of the Si Kiang. 

The central Asian background of middle and south China is not 
the Mongolian pilateau but the high mountain ranges of the 
Tibetan highlands and the “march lands” of Szechwan. These 
ranges trend from north to south and confine the drainage in 
parallel longitudinal channels. Of the great rivers which flow- 
southward from Tibet, only the Yangtze escapes to the east 
through a comprlex series of gorges. After this torrential descent 
from the Tibetan highlands, the Yangtze (lows through the Red 
basin of southeastern Szechwan, the first of a chain of basin.s char¬ 
acterizing its later course. But. unlike those further downstream, 
the upland Red basin is so cut up by liilly country that the only 
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[ilairi of any extent is that of Chen^tu at the foot of the high 
ranges of the S/eehwan marches. This hasin, almost completely 
ringed around hy fiigh mountain country, is a region apart, com¬ 
municating with the rest of China mainly by way of the difficult 
route of the Yangtze gorges cut through the mountain rim. Below 
the gorges the V’arigtze begins its (rue valley course. In this val- 
If-y (ourse the N'angtze first Hows through the lowland alluvium- 
covered basin of Hupeh, on whi( h converge the important river 
valleys of the Han from the northwest, the Yangtze from the 
west, the Wien an<l Siang from the .s(juthwest and south. The lat- 
tc*r emjjty into the 7'ung(ing lake which in turn debouches into the 
\’angtze. ']*he routes from the north to south China, cry.stallized 
m the [Viping-Hankow-Canton railway, here cross the wesl-to-ea.st 
arterial route of the \'angtze valley. This is pre-eminently the 
(entral basin of C'hina. Below it the \’angtze, though passing 
through several small ba.siris as that of W’uhu and skirting the 
margin of the larger f'oyang ba.sin of Kiang.si, does not itself flow 
through a basin of comparable .size until its della begins at Nan¬ 
king. 'I'he delta is in the nature of an incomiiletely filled basin 
(the Chu.san archipelago marks iiart of its eastern rirn >, but it is 
advaiK.ing seawards at tlie rate of one mile in every 6o years. As 
(h(* \';:ingtze has at (his stage <!eposited all its coarser detritus, 
the delta con.sists nuuh more uniformly of fertile sill than the 
central ba.sin farther iiiislream. 

South China.—'I'lie characteiistics of the Si Kiang in south 
China are Cjuile different fiom those of the ^'anglzc^ It ha.s a 
iioriiial valley cour.se, without basins, through the south (diina 
highlands until it tmallc' broadens out to form its delta. Its uiiper 
valley is entreiuhed in the southeasterly prolongations of the 
N’uiinan-Kweii how plateau, but its lower cuts through the scarped 
lountry of soullieasl China. 7'lie rout.c-s linking the Si Iviang with 
the rest of China, whet tier by land over the saddle between (he 
southeastern ranges and the siiulhwestern plateau, or by .sea, all 
lead from Canton, the unmi.stakable fonts of south China. The 
orientiition of Canton, separated from the central \'ang(ze basin 
hy the whole breadth of I lie south China highlands and looking 
out over the sea towards the Indies, strorigiy contrasts with that 
of the north, eiuomfiassiwl by sti-ppes and desi-rts. (.See C.anto.s.) 

The maritime provinces of southeast China, between the Can¬ 
ton and V'anglze deltas, form a very distinct region dominated by 
the southwest-northeast ridges which culminate westwards in (he 
high axial range of the 7'a-sha-lirig on tlie I'u-kien-Kiangsi border, 
the watershed between the Yangtze drainage and the basins of 
several relatively small coastal .siream.s. 

'I'his highly diversified region comniunii ates with the rest of 
China more naturally liy sea than b>‘ the dilficult interior mountain 
pa.sses and is a little world ajiart. (.SVe I'u-kikn.) 

The deepl>- dissected plateau of s(»uthwe.st China stands apart 
from the scheme of river-basin.s here outlined and, as an immense 
watrr.sheci, fc-Wiiis another distinct entity. In Kweichow the plateau 
is lowest and most dis.sected by winding river cour.ses, but it rises 
towards the west, and in eastern \’umian the rolling surface of the 
tableland is broken only by deeply trenched valleys and sunken 
kike basins, farther west the trenches become deeper and the 
taMeland between them narrower until, in vvc‘Stern Yunnan, the 
plateau disappears and there is left a .succession of high, narrow 
north-.south ranges and very deep river troughs, belonging to the 
syslen\ of parallel chains and troughs of west Indo-China. The 
approaches to the .southwest plateau from (he heart of China are 
tortuoins enough, hut the.se north .south ranges and troughs of 
wc'st Y unnan make' it almost inaccccssilile from the west. Hence 
its orientation is towards China with which it ha.s been gradually 
incorporated, but it was the latest part of the country to l)c 
colonized. 

Mineral Resources. —In minerals China is handicapped in its 
efforts at industrialization. It has extensive deposits of coal, 
widely distributed, but esiX'cially in the north. However, it 
is deficient in iron and ix*troleum. Iron is found in many of its 
pruvince.s but in insuflicient quantities or unsuitable forms to 
«(institute the basis of a large industry. Petroleum is very limited. 
Oil shales occur, e-sjiecially in Manchuria, but a practicable inex- 
ficnsive method of utilizing them ha.s yet to In* devised. Later ! 


[ surveys may alter these findings, but probably not materially, 
i Coal measures of workable liulk occur at two geological horizons 
i —the Permocarboniferous and the Rhaetic-Lias; the coals of the 
I latter are commonly more friable and of generally poorer quality 
j than those of the Permocarboniferous. There is an important 
I difference, too, in their distribution. The Permocarboniferous 
I occur mainly in north, the Rhaetic-Lias mainly in south China. 
In both north and south China the larger fields lie towards the. 
west, so that the smaller fields near the sea have considerable 
commercial significance. 

The Permocarboniferous plateau of southeast Shansi forms 
by far the greatest Chinese coal field; continued, in more broken 
form, on either side in the troughs of southwest .Shansi and in 
the faulted blocks at the foot of the Tai-hang-shan. Coa.stal 
[ po.sition gives significance to the small fields of Fushun in south 
Manchuria, Kaiping in Hoi'ei, and, though less important, Poshan 
and llnsien in Shantung. In south China the most accessible and 
mo.st valuable fields lie in the Siang valley along the corridor route 
from the central basin to the Canton delta. These are of Permian 
and, at Pinghsiang, of Rhaetic age. In the west the Rhactic coal 
measures cover immen.se areas in the plateau of KwcielK’iw and 
west Kwang.si and underlie most of the Red basin of Szechwan. 
I'lieir coals are, however, very friable, especially tho.sf* of Szech¬ 
wan. Many svnclinal troughs of south.casl China contain Permo- 
carhoniferous coal measures which owe their significance to their 
proximity to the caxist. 

In the distribution of metallic ores there are again real differ- 
en(('s between north and south. In north China and in the lower 
Yangtze valley iron is almost the only metallic ore of importance, 
but in south China there is a great variety of ores including tin, 
copper, lead, zinc, antimony, tungsten, manganese and mercury, 
as well as iron. Of the iron oies four main types occur. Inter- 
bedded with both Permorarboriif(*rou.s and RJiaetic-Lias coal 
measures are nodules and lenses of carbonate ores. The Archaean 
ores in the Liaotung massif of south Manchuria arc similar in 
nature to tho.se of the Lake Superior ranges, though of lower 
grade. Scattered over north C!hina, but especially abundant along 
the line of the Lower \’anglze, just outside the Sinian mole, 
there have been developed numerous magnelite-haemalitc iron 
ore bodu.'S wherever granocliorite is intrusive into limestone. Al¬ 
though limited, tliey are important in the iron industry of the far 
cast owing to accessibility from the ^'aiigtze. About ectual in bulk 
to these contact deposits along the Yangtze are the oolitic, haema¬ 
tites b(*(Icled in the pre-Cambrian of (he “grill of Peking." Copper 
is fairly widely found and has been mined in the present century 
chiefly in Yunnan, Szechwan. Kansu, Sinkiang and Manchuria. 
In antimony and tungsten China has an important place in the 
world's mineral resources. Most of the larger deposits of other 
ores are concentrated into two areas: the first around the Nan- 
ling mountains on the border of Hunan with Kwangsi and Kwang- 
tung and in upper Hunan; the second in eastern Yunnan and 
adjoining parts of Szechwan and Kweichow. The Nan-ling is the 
centre of a number of tin fields as yet largely unworked. North¬ 
wards the tin is replaced by the lead-zinc ores of Shui-kou-shan 
in the upper Siang valley, which in turn give way to the antimony 
of central Hunan. In Yunnan the tin also lies in the south, near 
Mengtz, and the lead-zinc farther north in northeast Yunnan wdth 
Tungchvvan as the centre. Even more important, however, in this 
region, is cop{jer. \'unnan indeed with it.s tin, lead-zinc and copper 
is the most imjiorlant mineral region in China for ores other than 
iron. 

CLIMATE 

China has a “continental" climate—extreme heat in summer and 
extreme cold in winter. Its winds arc predominantly offshore in 
winter, and onshore in summer, forming winter and summer mon¬ 
soons. The northerly outflowing winds of winter give its dry sea¬ 
son, the southerly inflowing winds of summer its season of rains. 
Unlike India, hemmed in by the Himalayas, China is open to 
central Asia by way of Mongolia from which strong and very 
cold winds sweep down in winter. So, too, in summer, China, un¬ 
like India, is not the single objective of the air circulation of a 
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whole ocean and its monsoon consequently yields a less hca\y and 
less concentrated rainfall spread much more equally over the 
interior. China, moreover, is a warm tcmiierate rather than a 
tropical land, only its extreme southern fringes lying to the south 
of Cancer. 

The winter monsoon sweeps over China from the northwest, 
but southwards it becomes first northerly in the Yangtze delta 
and then, combining with winds blowing off the sea, northeasterly 
along the south China coast. North China cx])eriences the north¬ 
westerly and the south China coast the northeasterly regime 
during the whole winter monsoon (September to March). The 
intennediate Yangtze delta is affected by the land winds only 
from October to February; in September and again in March the 
prevailing winds are northeasterly from off the China seas. Be¬ 
tween the winter and the summer monsoon comes a transitional 
period of calms (April and May) with light southerly breezes. The 
southea.st monsoon, never as strong as the northwest monsoon of 
winter, blows from June until August and, sweeping in from the 
sea, gives China the bulk of its rainfall and also a striking uni¬ 
formity of temperature, in strong contrast to the great regional 
variation in winter. Only locally, as in the Formosa channel, does 
the wind drift become southwest. 

Exposed to the full blast of the northwesterlies from central 
Asia, north China experiences exceptionally severe winters, the 
coldest in the world for its latitude. On latitude 40® N., Peiping 
has an average January temperature of 23.5° F., St. Louis, Mo., 
of 31.0" F. and Naples of 46.8° F. The whole of China north of 
the Hwai river has at least one month whose mean temperature is 
below freezing point. The Yangtze valley is warmer, with tem- 
I>cratures in the depth of winter more like those of Britain, al¬ 
though the winter itself is much shorter. Yet the expanses of the 
Tungting and Poyang lakes in the Yangtze valley, in flood after 
the summer rains, arc at times frozen over. South China has def¬ 
initely warm winters, those of Hong Kong being as w’arm as an 
Pinglish midsummer, although snow has been known in Canton. 
The winter, even in north China, is comparatively short, and 
.spring is nowhere long delayed. Summer uniformity is such that 
the midsummer temjx'rature of Peiping approaches to within 3° F. 
of that of Hong Kong (July 81.7°). The high temperatures are, 
however, much less prolonged in the north. It is agriculturally 
important that south China has tern[)cratures of over 60® F. prac¬ 
tically throughout the year, the Yangtze for six to seven months, 
and north China for five months. The Yangtze valley has a tem- 
perate climate, with neither the extremes of north China nor the 
uniformly high tcmi)eratures of the south, and this feature is 
most pronounced in the sheltered Red basin of Szechwan which, 
although far in the interior, has milder winters and cooler sum¬ 
mers than the valley below the Gorges. (Sre Szechwan*.) South¬ 
east China, ridged more or less at right angles to the mon.soonal 
current, receives as a whole (the Fu-kicn coast excepted) a higher 
annual rainfall—about Co in.—than the plateaus of southwest 
China and the basin of Szechwan far in the interior, with about 
40 inches. The average rainfall for the basins of the lower Yang¬ 
tze is slightly higher. The summer rainfall of southern China 
seems to be evenly distributed, save for exceptional precipitation 
on the southern coastal strip. High relief in southwest China 
counterbalances its interior situation, and so promotes this rela¬ 
tive uniformity. North China, on the other hand, has a compara¬ 
tively low relief and is a greater distance from the source of 
moisture. Hence while the Yangtze delta has about 45 in,, the 
plain to the north of the Hwai river receives from 20 to 30 and 
the loess plateau of northwest China less than 20; the rains die 
away altogether as the Gobi desert is approached. 

Taking China as a whole, the rainfall is heaviest in the season 
of the southeast mon.soon and least at the height of the north¬ 
west monsoon in midwinter. Peipung, as typical of north China, 
receives 75% of its precipitation during the summer months. 
But only 41% of the total fall of Shanghai occurs in that season. 
The Yangtze valley in winter receives occasional cyclones which 
draw in air from the south and from the sea on their southern 
flanks. These southerly winds temporarily replace the winter 
monsoon and bring rain. On the hilly coastlands of Chekiang and 
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Fu-kien further precipitation 01 curs from conden.sation of mois¬ 
ture brought l)y the northeast monsoon. Thus the Yangtze valley 
and the coastal provinces of the southeast have a more evenly 
distributed rainfall than any other ptart of China. 

VEGETATION 

It is very difficult to reconstruct the primitive vegetation, for 
the face of nature has been greatly changed by long ami intensive 
cultivation, and woods pMirticularly have been destroyed. From 
the evidence of what remains, the natural vegetation of by far 
the greater part of China must have been woodland of peculiar 
richness and variety. The climate favours profusit>n of growth 
and the complex topography, especially of the south China high¬ 
lands, where tem[)erale and subtropical fomis “dovetail” into 
each other, induces great variety of si)eues. China lias some q.ooo 
flowering plants, aliout half endemic, mainly in the valleys of the 
southwest. The Chine.se flora, in fact, represents the overlaj) of 
the Indo-Malayan, the Palararctic of the north Kuropean and 
Siberian plains and the Himalayan. The flora so compounded 
escaped any extensive impoverishment during the lee age. In 
both North America and China plant forms could migrate south¬ 
wards more freely before the ice sheets than in Europe, where 
they were crushed between the Scandinavian and Aljiine ice anti 
destroyed. The genera Magnolia, Liriodendron, Mcnisprrmum 
and Nyssa survive in both China and North America, though 
repre.sentetl by different species, but they have been exterminalctl 
altogether in Europe. 

The marked climatic rhythm of north China, which induces 
luxuriance of growth in summer but eliminates all but the hardier 
plants in winter, produces the su{)reme exj>rc.s.sion of the cool 
temperate, broad-leaved deciduous forest. The dominant trees, 
however, are not oaks and beeches, but more southern forms as 
the piaulownia, catalpa and broussonctia, the jiajier tree. But in 
north China the woodland covering must always have been 
scantier and le.ss continuous than in any other region: in the loess- 
lands only the better-watered ranges can have been forested ami 
the north China plain probably consisted as much of heath and 
marsh as of forest. In the Yangtze valley the milder and rainier 
winter imposes no such check on plant life, and broad-leaved ever¬ 
greens replace deciduous trees. But deciduous and coniferous 
woods, though of a southern tj'P^*) persist on the higher ranges 
and subtropical trees like camphorv.'ond, the tea tree and the 
bamboo creep up the river valU'ys. The bamboo, which serves 
an enormous number of purposes, is, unlike any other, a culti¬ 
vated tree, grown in groves throughout China south of the Tsin- 
ling. The variety of plant life, typical of China as a whole, 
reaches its highest development in the Yangtze valley and the 
-south. Certain tropical forms, e.g., the tall palm and banana, are 
typical only of the lowlands of Kwangtung and Hainan, while 
others do not penetrate beyond the northern w^ateri)arling of the 
.Si Kiang. The tropical forest of the valleys gives way on the 
lofty plateau of southwest China to grasses and shrubs, including 
many rhododendrons and trees and herbs of common European 
genera. 

Even in the south China highlands, dcl’orestation, though not 
.so complete as in north China, has restricted the forests to the 
less acce.ssible mountain slopes, long the refuge of non-Chinese 
tribes; the more extensive are along the eastc^rn edges of the 
Kweichow plateau and the axial ranges of the Fu-kien-Kiangsi 
border. They are made up of both deciduous (oak and chestnut) 
and coniferous trees (Cunntnghamia fir and subtropical pines). 
These woods supply timber to south China and the Yangtze 
valley, while north China is dependent on the fore.sts of the cast 
Manchurian highlands. Throughout China there is urgent need 
for reafforestation. 

It must be noted, moreover, that many cultivated plants have 
been brought into China from the outside in historic times. Among 
these arc cotton, tobacco, maize, the sweet |)otato and the peanut. 

ANIMAL LIFE 

Profusion of vegetation and variety of relief have fostered 
the development of a fauna of great diversity and have permitted 
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(he sur\ival of animals elsewhere exlinrt. The diversity (if 
the animal life is f^reatesl in the ranires and valleys of remote 
v.estern Chime and there mainly occur (he forms peculiar to 
the coutitry. Amotif,' these are the panda or cat-bear of the 
Tibetan border, tlie takin or cmat-antelope of the Tsinlin^ 
(ountry, numer(lU^ sjicrics of jilieasamls aiul lauKhinj' thrushes, the 
little VaiiKlze aliijtab/r (the only surviving alligator of the old 
world.I, the giant salamandei of central and south China, and 
-eccral members of the carp family for which China seems to 
ha\c been one of the chief centres of dispersal. 'The faunistir 
l-rocinces are much less clearly delmeci than the botanical. While 
m north China the stejipe animals have cenlr:d Asian and the 
iorest animals Siberian [iffinities, and into south China Indian 
and Malayan forms have penetrated, in the Yangtze valley a 
I’alaearclic tauna persists on the mountain ranges, but the valleys 
between harbour the tropical oriental fautia. Although Palaearctic, 
(he animal life of these ranges is Himalayan in its affinities, 
whereas that of north China is Mongolian and Siberian. The Tsin- 
litig make a sharp clivide between the forms inhabiting cool tem¬ 
perate and warm Ic-miierate latitudes iti f;iuna as well as in flora. 
Owing to this overlap, irn teased by interpenetration of ranges <ancl 
valleys, the Yangtze valley h;ts a varied fauna as well a.s a rich 
\ c-getal ion. 

Summary. —f rom (he data discussecl uikUt the previous head¬ 
ings it is [lossible to summarize the essential characteristics of 
each of (he- great mctural divisions into which C'hitia tails from 
the stiindpoint of ph\si(;d geography. Such a synthetic view is 
extretnely helpful to the underslaiiding of the luiman and eco¬ 
nomic’ conditions discussed in later sec tions. Manchuria and Inner 
Mongolia, which lie beyond the- Oreat Wall, the* historic frontier 
of China I'roper, are excluded from this summary. 

I. North China.— A \ery distinctive major division. Natural 
limits: On the northwest and north tlu' bedt of sc;irp.s separating 
the northern apex of the jilain from the rolling but relatively level 
Mongolian plateau. 'The outermost scarps, followed by the Oreat 
Wall, constitute a marked boumkiry. On the southwest and 
south the "Tsinlingshan continuc'd b>’ the I’uiiiu-shau and llwai- 
\ang-shaii, lorining the most decisive climatic, vegelational and 
economic divide in China. 'To the southc-asi no clear delimitation 
exists but historicall>' the llvcai marslic'S were a great barrier. 

f'roiiucas iiutudnl icit/iin this vatiiral division: Hopei. Shan¬ 
tung. Shansi, most of Shensi and Honan, northern Anhwei, north¬ 
ern Kiaiig.su. 

Essential eharai teristics: Light and mainly fertile soils, chiefly 
loc-ss and alluvium. Cold, severe and dry winlt>rs with .strong 
winds, often bringing dust slorm.s from the northwevst. Summers 
hot with a soineuliat short rainy .season; rainfall normally sufli- 
cient for agriculture but liable to fail. Rivers of little use for 
navigation (heme transport mainly by mule- or hor.se-dravvn 
vehicles on sandy roads) and peculiarly liable to flood. Agriculture 
largc-ly suspended in winter and precarious because of drought and 
flood, I'amines common. Natural vegetation and cultivated prod¬ 
ucts mainly temperate. Lssentially treele.ss. 

Orientation of reejon: Open historically to the mass muve- 
nu'hts of nomadic hordes from both Mongolia and Manchuria. 

Chief snbrei^iiois uithin the major division: loess plateau and 
associated basins, alluvial |)lain. Shantung highlands. 

II. The Basin of the Lower Yangtze. Natural Limits: On 
the itorlh Ific 'Tsinlingshan and its easterly continuations; on 
the south the Nan-ling, the divide between the Yangtze arul the 
Si Kiang. and on the southeast the series of ranges known col¬ 
lectively as the Tayu-shan, the divide between the N'angtze and 
the independent coast streams. On the west the A'angtze gorges 
above Ichaiig. 

Proviners included H'ithin this natural division: Hupeh and 
adjacent jiortions of south Shensi and southwest Honan, southern 
Anhwgi. southern Kiang-su with the northern fringe of Che¬ 
kiang. Kiangsi and Hunan. 

Essential i har act eristics: Rich alluvial basins and valleys, sepa¬ 
rated by broken, hilly country, still in [lart forested. Winters 
mild to cool, with some cyclonic rains. Summers hot and wet. 
Meeting ground of tem|X'ra(e and subtropical s{)ecies, pines, 


chestnuts, maples on the one hand, and some palms, campjior- 
woods, etc., on the other. Basis for a very wide range of culti¬ 
vated firoducts, northern cereals in winter, rice, cotton and tea 
in summer. Agricultural activity continuous throughout the year. 
A magnificent .system of natural waterways. 

Orientation uj region: The heart of China and the region most 
in touch with all other parts of the country. 

Suhrcf^ions within the. major division: Numcrou.s. the two 
mo.st imjiortant being the Yangtze della and the Central (Hupeh) 
basin. 

III. The Red Basin of Szechwan. — Natural Limits: Clearly 
defined on all sides by lofty mouiilain chains. ('Tapa-shan on 
north and northeast, Szechwanese Alps on northwest, west and 
.southwest) or high plateau edge (Kwcdchow plateau on south) 
and steep scarps (southeast Szechwan). 

Provinces included within this natural division: 'The whole of 
Szechwan save its high mountainous margins. 

Essential characteristics: A large upland basin of red sand¬ 
stone, dissectec! by rix'cr action into uplands and broad valleys 
whose sides lend themselves to extensive terracing. Climatic con¬ 
ditions similar to those of the lower Yangtze, but with marked 
tendency to fog and cloudiness and very equable temperature 
regime. Rainfall assured. Famines due to drought or flood are rare. 
Vegetation shows admixture of Himalayan forms. Range and 
character of cultivated products similar to those of lower 
\'afigtze. 

Orientation of rcj^ion: Isolated and self-contained. Slight and 
difficult contact with the rest of China by the ^'angtze gorges, 
'flic chief supply ba.se for eastern Tibet. 

IV. Southeast China. — Natural limits: The southern water¬ 
shed of tlu; ^'angtze, as defined above, on the north; the high 
edge of the Kweichow plateau on the west, and the south China 
sea on the south and southeast. 

Provinces included within this natural division: 'The maritime 
provnucs of Chekiang (excejit northern fringe), Fu-kien and 
Kwangtung, together with lower Kwarigsi. 

Essential iharaeteristics: A core of verv ancient rocks, crumpletl 
into prominent ridges trending southwest-northwest; a sea of 
mountains, valleys and small basins. A long, faulteii coastline, 
highly articulated, with many indeiiendenl rivers, generally 
unnavigahle except in their lower courses. 'Topograiihx' fosters 
existence of many scfiaratc economic nuclei and great variety 
of dialects. Rainfall high, and dry sea.son short. Climate sub¬ 
tropical to tropical in the basins and lower valleys, permitting of 
two or more rice crops, but winters in the highlands relatively 
cool. 

Orientation oj ret^ion: Essentially maritime; dose connections 
wdth Indo-China and Malaya; communications with rest of China 
on landward side ver}’ difficult. 

.Subregions: Numerous, including Canton delta and lower Si 
Kiang valley, Swalow, Amoy and T'oochow valley basins. 

V. Southwest China. — Natural limits: On the north the Red 
basin, on northwest and west the lofty north-south ranges con¬ 
tinuing the Szechwanese Alps through western A'unnan. On the 
northeast the basin of the lower Yangtze; on the southeast the 
upper basin of the Si Kiang. 'The natural limits to south and 
.southwest are' beyond the political frontier of China, thus in¬ 
cluding within this natural region much of the Shan plateau of 
upper Burma and the Laos country of northern Siam. 

Provinces included within this natural division: Kweichow, cen¬ 
tral and southern ^'unnan and western borders of Kwangsi. 

Essential characteristics: A high tableland of sedimentary rocks, 
trenched by deeply incised vallex’s with torrential streams. Great 
climatic contrast between temperate character of high plateau 
and subtropical to tropical conditions of valleys with jungle 
vegetation. Very distinctive plant species. 

Orientation of rcf'ion: Vcr>' isolated and unlike the Red basin 
not in itself a focus. Essentially a borderland, difficult of access 
from any direction. Easiest maritime connection with Gulf of 
Tonkin (French Indo-China), but on landward side the best 
approaches, although very tortuous, are from lower Yangtze and 
Szechw^an. 
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II. THE PEOPLE AND THEIR CIVILIZATION 

China at the present time is passing through the most momen¬ 
tous transformation in her history, affecting cvcr>' ast)ect of 
life; economic, cultural and political. The essential features of 
her traditional civilization were developed and e.stablished jt-ooo 
to 4.000 years ago in the basins of the Hwang-ho and the 

Yangtze. The great isolation of this area of characterization— 
separated from the west by arid High Asia and from India by 
the lofty mountain chains and valley jungles of Indo-China—ac¬ 
centuated and stereotyped social conceptions already strongly 
marked. It has been said of China that “no other nation with 
which the world is acquainted has preserved its type so unaltered 
. . . has developed a'civilization so completely independent of 
any extraneous influences . . . has elaborated its own ideals in 
such absolute segregation from alien thought.” This generalization 
underestimates the debt of Chinese civilization to external 

sources, but in substance it is true, and enables us to appreciate 
the strength of the initial resistance to change when at long last 

this ancient culture was brought into active contact with the 

entirely different civilizations of Europe. Throughout the lyth 
lentury the European conception of the Chinese was of a people 
immobile, unifonn, unchanging and virtually unchangeable. But 
tile impact of Europe on China is relatively very recent. During 
the lyth century it affected little more than the fringes of the 
country, and its external political framework. Now its influences 
liave begun to penetrate to the very foundations of Chinese civ¬ 
ilization, and are bringing about changes in the social and eco¬ 
nomic fabric, and in the traditional philo.sophy and ethical outlook 
of the jieople of greater significance than the more dramatic 
changes in the political sphere. The ultimate effects on the struc¬ 
ture of Chinese society of the alterations in its material environ¬ 
ment and on the Chinese mind and character by the flood of new 
ideas, at once disintegrating and liberating, are beyond prophecy, 
but no generalization.s can be valid which do not allow for the 
great vitality and adaptability of the racial stock. In the consider¬ 
ation of the various aspects of Chinese life it seems better to 
stress tho.se elements inherited from the past which count for 
most in the present and the future, and to indicate the character 
of the new force.s than to attempt an adequate description of the 
traditional civilization. 

Population. —It has been said with some force that estimates 
of the total population of China have “assumed the importance 
of an indoor sport, unencumbered by any definitely established 
rules.” Tile highest reasonable estimate of recent years, the Post 
flflicc census of 1926, returned a total of over 485,000,000 for 
China J’ropier (including Manchuria). Allowing 11,000,000 for 
Mongolia, Tibet and Sinkiang we have a round total of 496,000,- 
000. At the other end of the scale the census of the Board of 
the Interior in 1910, the year before the fall of the Manchus. 
put the figure for China Proper with, Manchuria as low^ as between 
323,000,000 and 343,000,000. The total piopulation of China may 
reasonably be put at about 400,000,000, but authorities differ 
vigorously as to whether it is under or over this figure. A number 
believe it to have increased in the piast few' decades. Particularly 
important is the extraordinarily uneven distribution and almost 
unparalleled density in certain large areas. The great bulk of the 
population of China is contained in the following regions; 

(a) The central portion of the northern plain around the con¬ 
vergence of the provinces of Hopei, Shantung and Honan and a 
section of the valley of the tributary Wei riv^r. 

(b) The triangular tract of the Yangtze delta with its apex 
at Nanking. 

(c) A relatively narrow coastal belt extending southw'ards from 
the Yangtze mouth through Chekiiing, Fu-kien and Kwangtung 
to the Si Kiang or Canton delta, where it widens considerably. 

(d) The Central (Hupeh) basin with the tripfle city of Hankow- 
Hanyang-Wuchang as its node and extending up the radial valleys 
converging on it (Han, Siang, Kan, etc.). 

(<?) The Red basin of Szechwan, isolated far in the west beyond 
the Yangtze gorges. 

The northern belt of maximum population is essentially one 
of peasant farmers, depending upon the land; large cities are 


rare and industries relatively few. In the Yangtze delta, the 
coastal zone, and the Canton delta agriculture greatly pjredomi- 
nates, but in addition there are industries old and new' and active 
river or maritime commerce. The merchani (kis.ses form a bigger 
clement and great cities are numerous. That these great regions 
as a whole, but piarticularly the northern ^Shantung), are super¬ 
saturated with human beings relative to tlie present means of 
subsistence there can be no question. It is attested by the ap¬ 
palling frequency of famines in the north t about one in every 
five or six years) and to a less extent in the Lower Yangtze, and 
by a very low starulard of comfort which allows ol no margin. 

Outside these limited regions, population is dense only in iso¬ 
lated valleys or .small ba.sins. In the p)r(.)vinces of the loe.s.s plateau 
(Shensi and Shansi) the density is moderate and the population 
fairly evenly distributed. The same may be said of the south 
China pflateau as a whole. In both. w'ell-p)eop)led vulle\'s contrast 
with sp)arsely-occui)ied highlands. The southwestern p^rovinces 
(Kweiihow, \'unnan and Kwangsi ). Kansu, the new provinces 
which have been formed out of Inner Mongolia in the norlhw'cst 
and the three Manchurian i)rovinces in flic northeast have all at 
p)resent distinctly low densities, and, although in different degrees 
and affected by different factt)rs, present limited oi)px)rtunities 
for future colonization. 

The Chinese have been throughout their history a colonizing 
race, but the mobility of movement from congested and over- 
P)eop)led regions to si)ar,sely-occup)ied areas has been constantly 
held in check by the great reluctance, for reasons connected with 
their social pfliilosopfliy (scr below) to leave tl)tdr ancestral 
homes. Tliis is least true of southeast China. There has long 
been an increasing stream from Eu-kien and Kwangtung with their 
densely-peopled coasts to the rich p)eninsulas and islands to the 
south, where they have Itelpted to develop the far eastern lrop)ics. 
In lAit.ish Malaya they form more than a third of the total j)op)u- 
lation. In the Philip)p)ines, in java, and many other p)art.s of the 
fiast Indies, in Thailand (Siam), in French Inclo-C'hina, and in 
Burma their vigour, frugality and tenacity make them a pirospxr- 
ous and progn'.ssive element. The.se .same qualities often consti¬ 
tute a menace to the economic pjrospxxts of the li’ss energetic 
native peop)les. These impiortant and thriving (.'hinese communi¬ 
ties, although generally, as in Malaya, contented citizens of an 
alien pjower, retain close contact with their ancestral p)rovinces. 
The latter receive large remittances from then) and are influenced 
by them in many ways. 

The pjeopfles of the congested districts of the nortli in Shantung. 
Hopei and Honan have until recently been somewhat less adven¬ 
turous. The rich grasslands of Mane huria be>'ond the (ireat Wall 
only became available for agricultural settlement under the 
Munchu dynasty, and economic develojjment was very slow until 
after the Rus.so-Japianese War of 1904-05. With the rap)id devel¬ 
opment of railways, new cultures and industries. Manchuria be¬ 
came a very attractive field. North China on the other liand was 
devastated by famines and the ravages of civil war. The almost 
intolerable conditions of life in many districts so weakened old 
prejudices that a tremendous mass movement set in. It was no 
longer a mainly seasonal migration of malt*s, but a wdiolesalc ex¬ 
odus of entire families. Tlie increase of paop)ula(ion in Manchuria 
in the four years 1923-27 is estimated at 2,000,000 and the exodus 
from north China during the summer of 1928 at 40,000 a week. 
The density of population in Manchuria according to the I^ost 
Office estimate of 1923 was only 61 per sq.mi., and large areas 
of fertile land were still available, pxirtic ularly in the north. After 
1931 the Japanese control of Manchuria tempiorarily brought to 
a halt the movement from south of the Great Wall. However, 
w'hatever the political status of Manchuria may be, its popula¬ 
tion will presumably continue to be overwhelmingly Chinese. To 
this field of colonization in the north must be added the adjacent 
districts of Inner Mongolia on the Chine.se side of the Gobi desert, 
with very considerable piastoral piossibilities which the I’eiping- 
Kalgan-Suiyuan railway has made accessible. However, this is a 
marginal region in which the small and fluctuating rainfall makes 
settlement and livelihood pjrecariou.s. In sprite of climatic limita¬ 
tions, northern China has thus had a “land of promise” along her 
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whole nort!icrn border, but except for some sections of Manchuria 
this has al)OUt reached the saturation point. The tendency to over- 
f)oi>ulalion, which is the root cause of the prindinf^ mass poverty 
of so many districts and which underlies so many of China’s prob¬ 
lems, is due essentially to social causes, and a modification in 
the traditional srxial philoso[)hy of the peojilc is alone callable 
of removing it. 

Chinese Society,- In preceding jiaragraphs the diversity of 
China has been emphasized, but more significant than the di- 
V(*rsity is the (ultural unity wdiich has htdd Chinc.se civilization 
infatl tor more than lour millennia. M. Hovelaque has expressed 
it in a very striking pa.s^age which, if somewhat exaggerated and, 
as descriptive of the modern position, somewhat misleading, 
rivets attention on the most s.dient feature of the historic China. 
“Kverywhere,” he says, “under the blazing skies of the far south 
as in the icy north, one feels the same weight of abstract and 
all-powerful intluenct' which, stronger than any differences of 
climate, race, circ umsfance or destiny, inexorably mould mankind, 
imposing ever> \vhere an identical civilization, an absolute moral 
unity in the diversity of a country which is in it.self a continent. 
All Cliina is thus jiresent in every corner of its vast expanse and 
at every moment of its history; the mysterious force, which 
through thousands of years, has fashioned these myriads and im¬ 
mobilized them in their immutable habits is the supreme reality of 
this land: and this force is a social one” (fcmile Hovekujue, China, 
Iran.slated by Mr.s. Laurence Hinyon). The basis of this funda¬ 
mental unity is the family system which has dominated Chinese 
society and permeated almost every aspect of economic and 
Iiohtiial life. The sanctity of the family has found expression in 
what the western world w'ould regard as an excessive reverence 
for ancestors. It is (he cornerstone of llie Confucian teaching, 
accejited by 70 generations of Chinese, a teaching which gives 
first phue to the virtue of filial piety and discourages children 
from going far away from (heir aging parents. It is the raison 
d'rtrr of ninth of the ceremonial prestrilicd tiy the “etiquette” to 
which Confucius aiul all his interjireters attached immense im- 
portami-. As.socialed wnth the family have been the elaboratt? and 
expensive rites comiectetl w'ith marriage and death, the mainte- 
naiue of amestral hall.^, the family reunions at fixed sea.sons, the 
erection of memorial arches to virtuous widow-s who refused to re¬ 
marry and countless other symbolic ads In com[)ari.son with the 
famils', the individual ha.s counted for little. To it he has owed im- 
plidl lo>'.ilt>'. Marriage, for examplt', lias been a contract between 
(wo families arranged without reference to the individuals con¬ 
cerned, usually when they were both young children and often 
without their having .seen eadi other. The family in its extended 
form as a clan ha.s served (he function of in.surance and benevo¬ 
lent sodetii's in Kunipe and the i)ro\ ision of dan funds for educa¬ 
tion has enabled many a promising bo)' to (|unlify for [lublic office. 
The association of families in a communil>’ provided a system 
of local gos'ernrnent enabling village and district life to maintain 
an effective organization even during })eriod.s of jiolitical anarchy. 
The group of elders, .selected from the wisest and most experi¬ 
enced heads of families, has lombined many of (he duties of an 
Knglish parish council, hoard of guardians and bench of justices 
of (he peace, and lias dealt with the higher state officials. Their 
meeting jilace. the village temple, ha.s been the centre of social 
life, .'^o. too, th(‘ offices coririedecl with the affairs of the village 
have been hidd in sucee.ssion by the iirincijial family heads. Thus 
file basis of the system of government has been patriarchal. The 
old China was in a sense a social democracy of myriad families 
whose relations were determined by an elaborate .social code re¬ 
quiring otiedieme to .an empiTor who was himself rt'garded as at 
once the supreme patriarch and the “Son of Heaven,’' with 
power etiualled only by his responsibility. If by his actions he 
incurred the wrath of the Spiritual Father on the immense family 
which he refiresented, he had plainly “exhausted the Mandate of 
Heaven’^ and revolt against him was justitied. The bureaucracy 
through which he worked was immensely complex, and intended 
to counter-weight local and provincial interests, but the same 
patriarchal conception was seen in the functions of the head of 
the ksien, the one state official wnth whom the masses in the coun¬ 


tryside and smaller towns came into close contact. Popularly 
known as the “father and mother” ofl[iciaI. the hsien magistrate, 
who survived all the recent changes, has been entrusted with a 
great variety of duties, and under the old regime essentially 
represented to the people the paternal function of the emperor. 
In (he city of Peking the Temple of Confucius, with a large hall 
Iireserving the ancestral tablet of the sage enshrined in an alcove, 
adjoined the Hall of Classic.s, w^here the emperor came on state 
occa.sion.s and whose courtyard contained 300 stone steles on which 
the complete texts of the “nine cla.ssics” were inscribed. The 
juxtaposition of two of the most famous buildings in the country 
symbolizcil the intimate relationship between the massive social 
fabric based upon the family and the traditional scholarship of 
China. This .scholarship of high antiquity and unique continuity 
furnished alike the .sanction of the social system, its support and 
its cultural background. Ethical teaching about social obligations, 
summarized in the five relationships (sovereign and subject, 
parent and child, husband and wife, elder brother and younger 
brother, friend and friend) lay at the heart of a moral code al¬ 
ready hallowed by antiquity when Confucius gave it coherence. It 
was largely through schools jirovided by the family or clan for 
its own members that the rudiments of its teaching were given 
to the rising generation. liy a graded system of public examina¬ 
tions, proficiency in this learning in its more advanced aspects was 
tested as the qualification for public office on the principle that 
only (hose were fit to be entrusted with affairs of state who 
understood the foundations on which society rested. Thus the 
scholars were the governing class and formed the only aristocracy 
recognized in China after the abolition of the so-called feudal 
system in the 3rd century before Christ. They enjoyed immense 
[irestige and ranked first in the four recognized groups (scholars, 
farmers, artisans, traders). They could not transmit their offices 
to their children, but in jiractice retired officials had exceptional 
means for giving them the necessary ediu alien, so (hat many 
families had at once wealth, usually invested in country estates, 
and literary traditions, and constituted the litrrati or gentry, the 
notables of the countryside and small towais. \'et they W'ere 
never a caste apart, and their ranks were ofien to any peasant's 
or craftsman's .son who could qualify. The recognition of an 
aristocracy of learning, the recruitment of the civil service by 
competitive public e.xaminations (from the time of the Han 
dynasty) and the absence of caste distinctions were three out¬ 
standing features of the old ('hincse civilization complementary 
to the patriarchal .system and adapting it to a complex state 
organization. 

To the family system China undoubtedly owes the remarkable 
social stability which has enabled her to survive the many shocks 
which the political fabric has received and to outlive many far 
more highly organized communitie.s. Many of the most attractive 
aspects and some of the most fundamental virtues of the C'hinese 
character arc bound up with it. Yet the cult of the family is 
the primary cau.se of the intense pressure of population in the 
land. In the long, formative period of Chinese history, when cul¬ 
tivation in the midst of undrained swamps and forest jungles 
called for the maximum of co-operative effort, there was a strong 
economic justification for the propagation of large family groups 
to which ancestor worship, and later the Confucian teaching, gave 
a sanction and force of religious intensity. But this sanction has 
long outlived that phase of economic development and now tends 
to a dangerous multiplication of the population. The social pre¬ 
mium on male progeny (to insure the perpetuation of the family 
line) has led to early marriage, concubinage, and a high birth 
rate and the first result of this chronic tendency to over-popula¬ 
tion, in a countf}’ so largely composed of peasant proprietors and 
where no law of primogeniture exists, is naturally the excessive 
subdivision of land. The abnormally low standard of living and 
the absence of any economic reserx^e explain the existence of a 
“submerged tenth” of de.s{>erate men, ready to adopt brigandage. 
Hence the contrast between the singularly peaceful and law- 
abiding character of the Chinese as a whole and the frequent 
disorder and terrorism in countr>' districts when authority is 
relaxed. Hence, too, the ease with which armies can be raised in 
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a country essentially unwarlike and the extreme difficulty of dis¬ 
banding them once they have come into existence. Excessive em¬ 
phasis on the family is also a potent cause of China's political 
weakness, since family-interests have been constantly preferred 
to those of the state. Nepotism, in fact, has been described as a 
religious duty in China, an obligation to use public office for 
the benefit of the family group as the supreme object of loyalty. 
Many individuals have attained to a larger vision but usually 
there has been a marked contrast between the admirable honesty 
and trustworthiness of the Chinese in their individual and trade 
relations and the corruption which has tended to characterize their 
[)ublic life and to ruin large-scale undertakings lying outside the 
traditional group organizations. The state, as such, has until 
recently meant very little to the vast majority of the Chinese 
people. China has been a civilization rather than a national 
entity in the European sense. The loose association of family 
and other groups permeated by this civilization are only now be- 
(oming conscious of a larger unity as the re.sult of the poignant 
experiences of the last two generations. 

Many influences are at work in modern China to reduce the 
importance of the family and to disintegrate the traditional struc¬ 
ture of Chine.se society. One of these is modem industry..The 
most important effects of industrialization are at present local¬ 
ized in the cities of (he Yangtze and Canton deltas, the central 
ha.sin, at nodal points along the main railways, at several of the 
seaports and in the regions in west China to which factories were 
moved to escape the Japanese. In tliese centres there is now 
a large and increasing class of industrial workers of a .type quite 
new to China. They are losing touch with the corporate life of 
the countryside and are increa.singly detached from the traditional 
social heritage. A large proportion of them are women, and the 
entrance of women into large-scale factory industry implies at 
once their growing economic independence and the break-down of 
(he clan system. Nor is that all. Industry and commerce in 
China were formerly almost entirely controlled by the guild 
sN'slem. The guilds arc group organizations of various types but 
like the family organization all make the well-being of the 
individual dependent on his obedience to the code governing 
the interests of his craft or trade or, in the case of provincial 
and city guilds, of his locality. In the main they have been 
essentially democratic and have emphasized not the separate 
interests of employers and employed but the solidarity of the 
trade. Loyalty to them, as for example in the matter of sub¬ 
mitting books for inspection by guild officials, has been as con¬ 
spicuous as loyalty to the family. Large-scale industries of 
western type employing the new class of artisans are for the 
most f)art outside the guild system, and the workers, often living 
under conditions .similar to those of the factory towns of Pmg- 
land in the early days of the Industrial Revolution, arc open to 
the appeal of new influences such as the western trade union 
mov’ement and communism. That tlie old capacity for combina¬ 
tion is capable of taking new forms is shown by the many ex¬ 
amples in recent years of relatively successful strikes and boy¬ 
cotts. 

Of the new cultural forces which have tended to disrupt the 
traditional family and other phases of the hereditary culture the 
most outstanding have been the modern educational system, the 
student movement and the penetration of new ideas from Europe, 
America and modernized Japan. The sudden abolition of the old 
classical system of examinations in the last years of the Manchu 
dynasty marked a dramatic break more fundamental in effect than 
the abolition of the imperial office six years later. In spile of 
many difficulties, a system of schools has gradually emerged in 
which, while western subjects and methods predominate, tradi¬ 
tional language and literature still find a place. The most revolu¬ 
tionary of the social influences of the new education have been 
11) the granting of educational facih'ties to women and the intro¬ 
duction of coeducation in primary schools. In conjunction with 
the economic forces already noticed this is producing a remark¬ 
able change in the status of women and the relations between 
the sexes. Many young people now arrange their own marriages 
without consultation with their elders. ( 2) Western science, at 


present very imperfectly organized in China, hut implx ing a men¬ 
tal discipline of a kind quite foreign to the old literary training. 
(3) The ideal of mass education. In respect for learning no coun¬ 
try has excelled China, but in the pa.st it has aluays been asso¬ 
ciated with a relatively small group of scholars. \ long lime must 
elapse before there is a sufficiently large number of adequately 
staffed primary schools; but there arc fiw more promising fea¬ 
tures in modern China than the almo-^t passionate enthusiasm 
with W'hich the students and teachers of secondary schools 
and colleges have organized the iminilar educational movement, 
devoting evenings and parts of vacations It) tlie conduct of free 
schools, for poor children and adults. The mass education move¬ 
ment, inaugurated by a returned student from the I'nited States, 
greatly aided the progress toward literacy and the popul.ar vernac¬ 
ular {Piti-hm) of the Mandarin dialect has been made the ac¬ 
cepted medium for new literature, in place of the old classical 
and ‘'dead'' language. The change, virtually accomplished, is 
comparable in character and importance to the adoption of the 
vernacular as the medium of literary expression in place of Latin 
in Chaucer’s England and Dante's Italy. Further, out of the \'ast 
nurnbcT of Chinese characters, 1,000 (or e\en boo) of the most 
essential hav'e been selected for use in the people's schools—herue 
often called “foundation character schools'’—and are exclusively 
usc*d in the writing of ai)propriate popular books. The alternative 
method of a jffionetic alphabet, in which extensive experiments 
have been made, seems likely to be discarded. A standard form 
of the Mandarin vernacular (Kito-yu) is being taught in the 
schools throughout the country, a procedure which is lending 
towards uniformity in the spoken longue and touards national 
linguistic unity. 

The.se imi)ortant lingui.stic reforms, especially the development 
of the new national language {Pai-hua) have been to a large 
extent the outcome of the remarkable movement known as “the 
new' tide” or Chine.se renaissance. This movement, associated with 
the new “intelligentsia” in the chief centres of thought, such its 
the National university at Peiping, owes its origin to returned 
Cliinese gradnates of foreign universities (especially Paris and 
certain American universities), and in particular, on its literary 
side, to Dr. Flu Shih, often called “the father of the Chinese 
renaissance.” It gives evidence of an intellectual ferment similar 
in mwiy ways to that which cluiracterized the revival of learning 
in Europe. On its literary and linguistic side it was essentially 
constructive while critical in many other respects. Esjiecially 
notable W'as its vigorous and unsparing attack on the inferior 
status of women, child betrothals and costly expenditure on fu¬ 
neral rites. On its more speculative side it was concerned with 
what its exponents described ;is a “revaluation” of Chine.se 
thought and philosojffiy in the light of western science and knowi- 
etlge. In the sphere of religion it was for the most i)art sceptical 
and rationalistic and, in conjunction with the political agitation of 
recent years, helped to give birth to a widespread hut transient 
anti-Christian movement in the ranks of “Young China.’’ At the 
.‘^ame time the movement in many of its a.spects included somi* of 
the most distinguished of the leaders of Chinese Christianity. 

For years j)olitical agitation absorbed a large proportion of 
student time and energy. Students have been intensely national¬ 
istic and for a time in the 1920s and 19.30s many were attracted 
by communism. In the 1940s communi.srn .still won many in the 
regions W'hich the communist armies controlled. In areas in which 
the Kuominlang w’as dominant, in the early 1940s, communism 
among students wa.s, however, frowned upon. Moreover, under 
the stress of the westward migration due to flight from the Japa¬ 
nese, and the exigencies of an extreme inflation, students in “Free* 
China” were too much engro.sscd by the problems of maintaining 
a bare existence to be a.s concerned as formerly with political 
questions. In Japanese-controlled areas all such student activity 
was effectively prevented. 

The disintegrating effects of the new influences inevitably in¬ 
vaded the religious sphere, but in many resfjccts the break with 
the past was less complete and revolutionary than in some other 
aspects of life. Even here, however, there has been some change 
and traditional religion and religious observante.s have been 
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greatly utakciJcd. Of the three historic religions of China (see 
under History)^ Taoism in its later phases has been little more 
than a congeries of .su|>erstitions which must j^radually lose their 
vitality. 'Hie same may be said of the cruder side of popular 
budflliism, especially in its northern form (Lamaism), but in its 
more philosophical aspects buddhism has a definite adaptability 
and is by no means a nettlittibU; factor. Confucianism, although 
it has a religious asfx'cl, d«-noie.s a sofial code and an attitude 
towards life, rather than a religion. Although obviously weakened 
l>y the (hanged conditions it retains great vitality; it forms the 
mental b:M kground and in part orientates thet lives of many 
educated ( fiinese who hold no definite religious beliefs. 'Fhc aver¬ 
age attitude of the majority of educated Chinese may probably 
be d(SS( rilled a.s tin agnosticism, coloured and softened by Con- 
fuc itin and Huddhi'J lenderu les. The intluence of ('hristianity is 
( onsiderably greater than the relativcdy very small number of its 
adherents would indicate and the Christian community has al- 
readv [ilayed a part in the puhlic life of China out of all pro- 
[icirtion to its numbers. Nor is the intluence of the missionary 
.>■( hoofs, collc'ges and hosjjifals to be measured by the sum total of 
jtrofessed converts. 

'l luis in modt'rn China, “the old order,” stable for four mil¬ 
lennia, “changefh, yiedding [ilace to new.” Vet many-sided as is 
the revolution tlirough which the country is passing, prolonged as 
must be the social turmoil and dithcull the new integration, there 
are many eletneiits in the heritage of the past still vital and mak¬ 
ing lor stability. 

ETHNOLOGY 

The,‘ earliest remains of man found in China are what is known 
as the Peking man (Sinanthropus pekinensis). Remains of Peking 
man have been found in a cave north of Peking. The.se hominids 
probably lived in earl>‘ Plei.stotene times. They had crude stone, 
tone and horn implements and knew the use of fire. Tht'y liorc 
some slight reseinbfuKe to (he C'hincse of today in that region. 
There' are also Irace.s of Palaeolithic man underneath (he loess. 
Neolithic man left more extensive and widely scattered indications 
of his presenc e. 

It is probalile thtd the ancestors of tlic i)resent riiine>e came 
Irom many different centres and at many different times. Some 
presumably tame from the west by way of the I'arim basin. Others 
were from the north and still others from the .south. 



The true home of the Chinese, whatever their original centre 
or centres, seems to be the basin of the lower Hwang-ho; but 
they have dominated, racially and culturally, both the original 
iS provinces, and Manchuria, Korea, and to .some degree Japan. 

There ts in China a mixture of many stocks; not only have the 
Chinese invaded alMiriginal territory and absorbed the inhabitants, 
but China itself has been continuously invaded especially from 
the north. The skin colour is generally light yellow, the hair is 
usually dark and straight. The Mongolian cyefold is conspicuous. 


The stature is medium and the head-fonn ranges from long to 
round; the nose is of medium width. Here and there are fair, 
light-eyed, wavy-haired groups, evidence of the alien stocks which 
have fjenetrated into this area. 

Social Organization. —The basi.s of Chinese social organi¬ 
zation is a closely knit and highly organized family. The house 
father is directly resiionsible for all who live under his roof, 
inc-luding his wife and unmarried children, his married sons and 
their ^\ives and children, his servants and probably other depend¬ 
ents. He is personally responsible for the economic and moral 
welfare of this miscellaneous group, which includes on an average 
between five and ten per.sons, and is liable legally for their mis¬ 
demeanours. I'his .system spreads upwards. The official was held 
to be the “father and mother” of his people, and the emperor 
was himself directly the head of a patriarchal family, the Chine.'^e 
nation, for who.se welfare and the .success of the crops he was 
heaven. Much of the cohesion of China is 
due to this amazing social system, though 
it tends to exalt the family at the expense 
of the state. Owing to the necessities of 
ancestor worshij), the raising of male prog¬ 
eny is the sacred duty of every Chinese, a 
fact which may account for the early mar¬ 
riage and the large number of children. 
Cone uhinage is permissible, but it is natur¬ 
ally a luxury of the wealthy rather than a 
general practice among the [)oor. Marriages 
are arranged by the parents of the prospec¬ 
tive couple, but secondarx' marriages are 
usually “love matches.” Where no sons are 
born the jiraclice of adojition is used, lioth 
among rich and poor. By the rule of ex¬ 
ogamy, marriages were forbidden between 
persons bearing the same family name. 

With the excejition of a few families, 
notably the descendant,s of Confucius, 
China long had no aristocracy. Position de¬ 
pended entirely on sin cess in the great 
examinations for literary degrees, from the sui cessful candidates 
of which officials were chosc'n. Side by side with tlie official class 
there has long been a merchant class enjoying the advantages 
of wealth, Tlic levelling effects of di'pendents have probably con¬ 
tributed much to these democratic conclition.s. The* higher a man 
pushed himself up the more numerous liccame liis household, and 
it was a necessity under the old Chinese system that a magistrate 
should never hold office in his own province, otherwise his duties 
to his family would have outweighed his official duties. 

Religion. —The three religions of China with the largest fol¬ 
lowing are Confucianism, Taoism iqq.v.) and Buddhism {see 
Buddha and Buddhism). The special feature of local religion is 
ancestor worship, though Taoism incorporates muc h that belongs 
to primitive religions. In China the dead form an important part 
of every household. A third son is always a third son, even if 
his elder brothers are dead. The head of the house, living or dead, 
is always the head of the house. To his tomb his descendants 
come, and they have mortgaged much of their scanty acres in 
erecting grave mounds which must never be ploughed till the 
family is forcolten. Against such a calamity every precaution is 
taken by adopting children when sons fail. 

In addition to the worship of ancestors, which overshadows 
even the food quest in China, giromancy and other forms of magic 
play an important part. It is necessary for every enterprise, old 
or new, that it should possess the necessary /tbig shui —literally 
“wind and water”—roughly “luck.” Considerable opposition was 
once raised to the building of railways and other foreign inventions 
because a certain cutting might disturb the spirits and so spoil 
the luck of a city. Fortunately, spirits particularly like a valley 
girt about with hills, and to this we owe the preservation of such 
iovely pieces of scenery as the tombs of the Ming emperors near 
Nankow. 

The Chinese are much addicted to the sortes and will cast lots 
before undertaking any enterprise, throwing down two pieces of 









NATIVE TYPES IN CHINA 


1. A Munchii type 

2. Chinese soldiers off duty 

3. Three women; cherectoristic types of southern 

4. Boy of the middle class 


5. A mixed type common on the northern and western borders 
6 Young Pekingese of the middle class 

7. Court of Pekingese temple; man of mixed border type 

8. Peasants from the northern provinces of China 
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bnmboo root till they turn up in a favourable manner. doubtedly kitchen refuse. 7 'lu* bone.s belonged principally to 


Animism in its many forms has also been prominent in China. 

There are, too. many deities, some of them from the earliest 
times, which are not identified exclusively with Taoism, Buddhism 
or Confucianism. 

Islam has several million adherents. They are scattered over all 
the provinces but arc most numerous in the southwest and north¬ 
west. 

Christians have multiplied, e.specially in the 20th centur\\ Un¬ 
der the impact of the modern west there has been some disinte¬ 
gration among the older religions. 

Aboriginal Tribes.—Chinese men of letters have classified 
the aborigines of China in a four-fold artificial manner, calling 
them by names which are more or less the equivalent of the 
tireek burbaros. It is probably more correct, however, to divide 
them into three groups, the Miao, the Lolo, and the Chung 
Chia. Their di.stribution i,s approximately as follows: there are 
Black Miao and Chung Chia in Hunan. The Chung Chia extend 
across the border into Burma, where they arc known as T ai (.ver 
Shan). The Black Miao live north of these peoples. The two 
(lasses of Flowered Miao live in west-central Kweichew, and 
northeastern Yunnan. Originally their distribution was probably 
much wider. Physically all these peoples .seem to represent an in¬ 
termediate type between the long-headed people of the near and 
middle east and the Nesiot of southea.stern Asia. They are all 
mixed to a greater or le.s.ser degree with Pareoeans. Culturally 
they arc mostly agriculturalist.s, but everywhere they have been 
much affected by the surrounding Chine.se. 

Huiliooraphy. —L. H. 1 ). Bu.vton, Tkf Peoples of d.via (kj^S)- 

ARCHAEOLOGY 

The study of prehistory in China is particularly difficult owing 
very largely to the geographical struiture of the country. Three 
areas may be enumerated, the great prairie region, which in¬ 
cludes much of Mongolia and part of western Mant huria, northern 
China, including the great plain and the lowlands of Manchuria, 
and thirdly, .southern China. JThis latter region, which is in the 
main extremely mountainous, has at present been little studied 
archaeologically, and its prehistory is almost unknowm. 

Thus there are many gaps in our knowledge, but none the Ic.ss 
great credit is due to those explorers who have contributed the 
Icriowledge which we already possess. In the northern region the 
country is sparsely inhabited mostly by wandering nomad tribes. 
Distances are great and, excei)t on the borders of China proper, 
few discoveries can be made without the aid of elaborate ex¬ 
peditions such as that of the American Museum of Natural 
History, which discovered ihe dinosaur’s eggs in Gobi, and has 
already found abundant traces of Neolithic man in surface de- 
j'osits. The southern part of this region and nearly all northern 
China is covered with fine wind-deposited loess. The discoveries 
of Peres Licent and Teilhard make it probable that the remains 
of early man are hidden beneath this yellow covering, which is 
so thick in some places that exploration is impossible except 
where the loess has been cut through by the action of water 
in river valleys, and the older strata have thus been exposed. 
Such canyons in the loess have proved in a few cases to be most 
fruitful. In the plain itself, however, these deep river valleys arc 
non-existent for the streams run at a level which is actually higher 
than the plain. All along the fringe of the plain there are found 
the natural conditions necessary for the formation of deep vallcy.s. 
The mountains of northern China also possess caves, which have 
been productive of finds of early and more recent man. 

Sites.—The Palaeolithic sites so far discovered fall into three 
groups, all of them in the north. The first site is situated in the 
southwest corner of the Ordos bend of the Hwang-ho (Yellow 
river), and is called from a central spot Shuitungkou. The 
ancient floor of the principal site is about 18 in. thick, and be¬ 
tween 3 and 6 ft. above the conglomerate at the base of the 
loess. The inhabited site is about 60 ft. long. No human bones 
have been found but the ground was literally strewm with imple¬ 
ments and there were a very large number of animal bones, un- 


the wild ass and possibly a horse, the woolly rhinoceros (Rhinoc¬ 
eros tkhorhinus). Bos primigenius, gazelle, hyena and a type of 
ostrich (Strutliiolithus) whose egg shells are abundant in the 
loess. The implements, most of which are worked on one face 
only, are usually of considerable size. They show’ little refinement 
of technique and arc mostly rather crudely made. Their abun¬ 
dance and form can be explained by the nature of the material 
at hand. There arc plentiful supplies of flinty stone, of a rather 
coarse grain, which does not allow careful or exact workmanship. 
This crude character and the large size of the implements found, 
are of considerable importance in making comparisons with other 
.sites. The implements are difficult to place typologically. The 
majority sugge.st an Aurignacian industry, others are more remi¬ 
niscent of the Magdalcnian. The comparison between the finds 
made at the type site and on other hearths in the neighl)ourhood, 
at different levels, .suggests that the area was inhabited by Palaeo¬ 
lithic man for the greater })art of the lime during which the loess 
was in the proce.s.s of formation. 

The second .seric's of .-.ites in the Ordos country is different from 
Shuitungkou. Finds have been made along the course of the 
Sara-osso-gol. This river, wliiih is a tributary of the Hwang-ho. 
flows from tlie kx'ss-covered mountains of the province of Shensi 
and traverses the southeastern angle of the Ordos country. It 
has cut a ravine which is sometimes over 200 ft. deep. The 
sides of this ravine show’ dearly the succession of strata whiih 
have filled up the basin which fomierly existed in this region 
at the beginning of quaternary time.s. Man lived on an old floor 
and since Palaeolithic times there has been the following suc¬ 
cession of strata. I'irst, dunes accumulated over the old floor, 
then a lake, then new dunes, then there was a new lake, until 
finally the level of the modern slei)pe was reached. Neolithic 
finds have been made in the black soil at the top. In the levels 
associated with the presence of man the fauna is extremely rich, 
but implements arc small and infreciuenl. The fauna in many 
ways resembles that from Shuitungkou. The woolly rhinoceros 
is very abundant, remaiiis of elephant were found, i)robal)l,\ 
Elcphas iiomadicus, not the mammoth (EIrplias primigenim). 
The wild ass and Bos prhnij’rnius also occur, wliile gazelle.s 
abound. Numerous antlers of deer w'ere found, apparently used 
as some form of weapon or tool. A very large camel also ap¬ 
peared. The big and small animals found in this deposit are in 
great contra.st. The small mammals are without exception the 
same as lho.se found today in the same regions. Among the big 
animals many types are rei)rcsented which have eith(“r become 
totally extinct or arc no longer found in the .same area. These 
large animals show remarkable affinities with the fauna of Eurojx* 
in Middle Quaternary time.s, and apj)ear to have bad a wid(‘ 
c*xtension over northern and central Asia at the time of the 
fonnation of the loess. The implements are extremely .small and 
present unusual forms. The largest implement is under 3 in. long. 
This implement presents a close jiarallel to some of the scrapers 
from Shuitungkou. Similarly some of the smaller im})lements 
from that place suggest the Sara-osso-gol .spedmens. It seems 
probable that we arc not dealing with different cultures. The 
Sara-osso-gol neighbourhood is singularly deficient in any fonn of 
pebbles and it is probably due to this geological condition and not 
a difference in culture that the exjflorers of the .site were only 
able to collect a mere handful of implement.s, wherea.s on tJie 
other site their finds ran into many pounds weight. The Sara- 
osso-gol culture appears to have had a wide extension in space. 
At present no implements have been found in the strata above 
the Palaeolithic. There is therefore a comi)letc absence of any 
form of transitional period between the Palaeolithic age and the 
surface Neoliths. 

The Palaeolithic industry has also been studied in the loess of 
northern China. Owing to the rapid erosion to which this soil is 
subjected this has been possible, and two principal sites have been 
examined, Kingyan in Kansu and Yufengtou in Shensi. All these 
sites probably belong to the same {leriod, that is, the base of the 
loess. 

Tbe distribution of the finds so far made is restricted to the 
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southern part of the Orrlos countr>% (he north oi eastern Kansu, 
and the north of Shensi. Nothing Palaeolithic ha.s been discov¬ 
ered either in eastern Gobi or beyond the northwestern border 
of the Grdos tounlry, possibly due to the fact that the correct 
strata have been iToded, but it is curious that animal bones have 
been found in de[)osi(ed strata. Discoveries have been made in 
northern Manchuria. In the more southerly rcKions no IhorouRh 
sc'ardi has as yet been made in those [ihues where the base of (he 
loess is exposed. 

'I'lie (hroriolotjy is as yet uiKcrlain. Comparison of the fauna 
and of the types of the implements suRRCsts that probably this 
early culture was approximately contemi>orury with the Mouster- 
ian and the earlier part of the AuriRnacian period. Tlie im¬ 
portance of the tind.s di-pends on several factors. First, they show 
that the Palaeolithic industries spread across the Eura.siatic con¬ 
tinent, and some of the implements show analoj<ics with im])le- 
ments found by liuxton in the north Arabian clesert. Secemdiy, 
the finds at the ba.se of the loess suK^cst that man was inhabiting 
China at a period before the depo.sition of that great yellow 
covering which is today the most characteristic feature of the 
(ouiitry. The liiuls also help to throw light on the date of the 
loess. 

The remarkable character of this culture is its apjiarently 
abrupt ending. 'The old lloors are dearly defined. There are 
other strata superimjtosed upon them, but no traces of human 
handiwork, between the Pal.ieolithie and the Neolithic, have so far 
been discovered in .situ. I'p to the pn'.sent the Mesolithic, i.c., 
the age between the Palaeolithic and the Neolithic, is entirely 
absent with the exception of certain linds in Gobi. Nelson, a mem¬ 
ber of the staff of the 'Phird Asiatic expedition of (he American 
Museum of Natural History claims to have discovered certain 
implements on the surface of the desert which are Azilian in 
lorrn, but as they are unrelated to any definite stratigraphy it is 
not possible at pre.sent to express any detinile views on them. 

Neolithic Remains .—'1 he remain.s of lh<‘ Neolithic period arc 
widely scattered over (he wliole of China and Mongolia. Surfac'c 
tind.s hav(' been made in many iirovitices. In the extreme .south, 
in the province of Kwangsi, which lii-s to the w'cvst of Canton, 
stone axes are said to be very cominonl\' found. Associated with 
them is the folk tale, so widely spread over the world, attributing 
(heir origin to IhundcTboIts, and indeed in one region they are 
.said to be particularly abundant near the temfile of the Thunder 
God. A similar story, associated with finds of numerous Neo¬ 
lithic axc‘s, also comes from Yunnan, the most southwesterly 
I>rovincc of (.'hina. Grooved stones for polishing axes have also 
been re|)orie(l from Kwangsi. Fewv reports have been made of 
linds from the* central provinces of China, but siM*cimcns, un¬ 
doubtedly Neolithic, exist in j)ri\a(c and public collections in 
.Shanghai. 

h'ar the richest finds have been made in the north. The Gobi 
region and much of northea.stern China and Manchuria have 
(iroved to be extremely rich in Neolithic remains. Surface finds 
are extremely abundant over most of the region. In some ca.ses, 
esfieciall)' in regard to arrowheads of stone, there may well be 
somv doubt as to their age. as the Chine.se were well aware of 
the use of these' implements, which may have continued to .serve 
barbarous tribes until well within (he historic period. In certain 
jiarts of Mongolia, however, implements have been found in situ, 
not as .surface finds, and can thcndorc be definitely dated. 

The Neolithic implements nearly always occur in a bed of 
black sands, from 3-1 j ft. deep superimposed on the Quaternary' 
sands, which in Mongolia replace the Chinese loess. The Neo¬ 
lithic here apiH'ars to succeed the Palaeolithic without any transi¬ 
tional |)eriod and is very widely spread. One of the most remark¬ 
able sites so far explored is at Linsi (approximately itfi® E. 
44" N.). Here most of (he implements are extremely rude, not 
unlike ^hose of Palaeolithic date, but some fine and very delicately' 
worked im{)lements were also discovered. A few grindstones were 
found but no green polished celts. The pottery is very rude and 
was not made on a wheel. No painted pottery; has been found 
on these Neolithic sites. Among the finds at Linsi certain flattened 
pear-shaped implements were found, and a similar instrument 


was obtained by Andersson at Kalgan. These stone implements 
are very important. Not dissimilar implements occur in other 
parts of A.sia, but the closest parallel is in North America. There 
can be little doubt that they were rude ploughshares and it is pos¬ 
sible that they form anothc;r link between northeastern Asia 
and North America. In any case there is every reason to belie\'' 
that this Neolithic culture was extremely widely spread in the 
far east. 

Some of the finds suggest that climatic changes have taken 
place .since the Neolithic age. If the implements are, as sug¬ 
gested abov'c, really ploughshares, some at least come from regions 
which today are devot('d to pastoral nomadism, and the presence 
of agricultural implements suggests that in Neolithic times the 
climate was somewhat different. Further, quite a large number 
of Neolithic implements have been found in regions which today 
are extremely poor stci)i»e. They may be the remains of a merely 
temporary occupation, but the evidence is suggestive, of a con¬ 
siderable change in climate. 

Chalcolithic Remains.—Thc.se finds, Palaeolithic and Neo¬ 
lithic, reprc.sent but the licginnings of discovery. The most revolu¬ 
tionary discoveries in prehistoric China are tho.se made by Dr. 
Andersson of a culture which, though it may be termed Neolithic, 
because on most sites there is an entire absence <)f metal, more 
properly belongs to the transitional period betw'een stone and 
bronze which is termed by archaeologists “Chalcolithic.” 

Dr. Andersson's finds cover a wide area, extending from the 
extreme east to the extreme west of China. The most easterly 
site is a cave at Sha Kuo T’un, in the province of Fengtien, of 
which Mukden is the capital, in Manchuria. To the west a site 
has been cli.seovered at Paotc in .Shansi, at Fuku in Shensi, and 
abundant remains of a Chalcolithic culture have been found in 
Kansu, the province which lies in the extreme northwest of China.. 
Thus sites have been found all along the northern border. In 
Honan four sites have been explored, Yang Shao Tsun and Pu 
(.'hao Chai in the district of Mien Chih, and Ching Wang Chai 
and Chih Koii Chai in the district of Ho ^'in. 

The site at Yang Shao Tsun in Honan occupied a very big 
area, being over 600 yd. lung and about 500 yd. broad. The de¬ 
posits which are nearly 10 ft. thick are slightly ctivered by arabli* 
soil. The stratum on which the remains rest has been in places 
excavated into large pits, often as much.as 6 ft. dee[) and of the 
.same w'idth. The deposits consist mainly of a mixture of soil 
and ashes, and apart from a few grav'cs contain merely the debris 
of an inhabited site. The fauna of the site has not yet been 
published in detail, but apart from the porcupine it docs not 
ap[»enr to include any interesting wild animal. As in modern 
China the domestic pig appears to have been abundant. 

The finds in Fengtien province in Manchuria were made in a 
.small cave clo.se to (he railway bctw’cen Tientsin and Mukden, 
about half way between those two towns. The cave was onl>' 
about 20 ft. long and 10 ft. broad. It contained, how’ever, over 
6 ft. of depo.tils, which consisted of a filling of clay alternating 
with three bands of charcoal w'hich were extremely rich in ancient 
ri'mains. In a layer, about halfway up, of broken and calcined hu¬ 
man bones. Black recognized the remains of about 45 individuals. 
Apart from differences in the implements due to the available 
raw material, there is no reason to doubt that the Honan and 
the Fengtien sites belong to the same culture. 

In Kansu, Andersson explored various parts, especially in the 
w'cst of the province round the city of Lanchowg He found nu¬ 
merous sites, both inhabited and burying fjlaces. On the basis 
of the potter>', he grouped the sites into different subperiods of 
which the three lowest correspond to the sites from other parts 
of China, whereas the upper ones appear to belong to the copper 
or early bronze age. The pottery from Kansu is both abundant 
and of very fine w'orkmanship, whereas the implements are both 
poor in w'orkmanshjp and relatively infrequent. The best pottery 
has been found in the graves. Most of the bodies w'erc found 
extended, the head Ijeing turned towards the north, but in two 
graves the skeletons had been placed on the left side in a con¬ 
tracted position. A large number of the bones w'ere covered with 
red ochre. 
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At present no exact information appears to have been published the process of manufacture. Some of the wares are of different 


on the associated fauna, but the domestic pig apjxjars, as ip the 
other sites, to have been extremely abundant. 

Except for the sites in Kansu, no metal has as yet been found 
on any of these sites. Either the people were unacquainted with 
the ase of metal, or alternately, and less likely, metal objects 
have so far escaped the eyes of the excavators. The artifacts may 
be divided into three classes, stone objects, bone objects and 
pottery. 

Stone Implements.—The implements made of stone show 
a considerable variety. First there are rough implements made 
of chert or chalcedony. Many of these implements are very rude 
in form. Secondly there are a large number of stone cells and 
other axes and chisels. Some of the cells are very flat in section, 
recalling in many ways some celts from America, but this resem¬ 
blance is possibly due rather to the material out of which they 
are made than to any real relation. The arrowheads which have 
been found present certain features of interest. Torii in reports 
on early sites in Manchuria thought that he was able to distin¬ 
guish between two types of arrowheads, which he called Manchu 
and Mongol respectively. The Manchu type is made of slate or 
some similar material and is polished. The Mongol ty{>e, on the 
other hand, is of chalcedony and is flaked. The two types both 
occur in the Chalcolithic deposits, the flaked arrowheads occur 
in Manchuria, while the so-called Manchu type is found on the 
ancient sites in Honan on which only one flaked implement was 
found, an extremely important obsidian knife. Andersson regards 
the difference between the two types as probably due not to any 
ethnological differences but to the different varieties of material 
which could he obtained. In any case the arrowheads are of little 
value for archaeological purposes because as late as the T'ang 
dynasty which ruled China from a.d. 618-906 tliere are records 
that arrowheads of chalcedony were given by some of the tribes 
of Manchuria to the emperor of China. 

Rings of Slone and of mussel shell were also found. Their mean¬ 
ing is somewhat obscure. They may have had a magico-religious 
purpose. Parallels to such stone rings can be found in various 
parts of the world, but at present they have not been sufficiently 
studied to throw any light on this intricate problem. Bone needles 
and awls have been found by Andersson in some abundance. One 
he believes to be almost identical with a specimen from the Dan¬ 
ish kitchen-middens. The resemblance was probably due rather to 
the limitations imposed by the material than to any actual cul¬ 
tural connection. 

Pottery.—The pottery forms the most important element in 
the finds from the scientific point of view, is of great beauty 
and from the technique employed shows clearly that the makers 
must have been the inventors of, or the heirs to, a comparatively 
advanced civilization. Some of the pots are rather crude and 
undecorated, and may be paralleled by Torii’s finds in Manchuria. 
This crude pottery may be local ware, possibly surviving from the 
true Neolithic period and widely spread over the far east. Such 
survivals of old wares for domestic purposes arc by no means 
uncommon, just as other tools, or the use of stone for implements, 
may survive long after the culture with which they were originally 
associated has been superseded by a more advanced civilization. 

The most characteristic pottery, however, from the Chinese 
sites consists of a very fine ware decorated with painted designs. 
In some cases the surface of the pot has been treated with a line 
washing of clay, technically known as a slip, before the paint has 
been applied; in other cases the paint has been put directly on to 
the finished surface of the pot. The colour of the paint is usually 
either red or black arid red. An examination of the fabric of 
the pots has shown that they are the product of a relatively 
advanced industry. They are made of a loess clay, the most 
readily obtainable material in northern China, which is not avail¬ 
able south of the Yangtze Kiang; so that future finds south of this 
river, even if of the same culture, are likely to differ in technical 
details. The clay has been very well washed and freed from plant 
remains and other impurities, and probably worked into a paste. 
To this mixture some quartzite or other flinty material was added 
to give strength to the pot and to prevent its collapse during 


colours. These differences are due to the amount of iron oxide 
and to various degrees of burning. It is probable that the addition 
of iron was made in order to affect the colouring, and possibly 
also the potters were able to control the tiring, but on the whole 
these difference.^;, striking as they are. must be considered largely 
as the result of .semi-accidental factors. I'he ckissification by 
colours is therefore not an cs.sential feature. The nature of the 
ornament is quite otherwise. 

Ornamentation.—I'wo main types of ornaments m.ay he dis¬ 
tinguished. In the Kansu ware there are various more or less 
realistic painting.s of animal forms. The sherds and pots from 
the easterly and southerly sites, on the other hand, are conven¬ 
tional or geometric. These ornaments consist of spiral bands and 
lines, of triangles, often fantastically exaggerated, of circles, 
sometimes single, sometimes concentric, and of disks, f.e., circles 
whose interior has been filled in to form a solid. A kind of lat¬ 
tice pattern is extremely common, and is used either as a band all 
round the pot or as the filling of a triangle. This lattice orna¬ 
ment and the spirals are the most characteristic. In the Kansu 
finds an interrupted imd a continuous Meander pattern is also 
found. 

Most pottery was made on the wheel and the firing was carried 
out with considerable skill. The forms can seldom be recon¬ 
structed ow'ing to the fragmentary condition in which they were 
found, but at least three classes appear to be represented. The 
painted pottery includes, first, bowls, which are either hemispheri¬ 
cal or flat and basin-like. Secondly, there is a group of tall pear- 
shaped pots. These have a comi)aratively narrow base and gradu¬ 
ally increase in size for about two-thirds of their height, after 
which they again decrease in diameter, but are provided usually 
with a projecting rim. The unpainted ware includes a series of 
tripod jars of considerable interest. A vessel which probably 
had a narrow neck like so many water pots used in the east today 
was also found, but the exact shape of this vessel is uncertain 
as it was much broken. Pots with pointed bottoms have also 
been found. 

Tripod vessels are not uncommon in southeastern Europe and 
occur as early as the first city of Troy. The pear-shaped ve.ssels 
show an undoubted analogy with similar pots, sometimes painted, 
sometimes plain, which have been found in the Danube-Dnieiicr 
region, although there are certain differences in the form of the 
rim. On the other hand the small bowls show affinities with others 
found at Anau and Su.sa, in the earliest strata on tho.se two sites 
(Anau I and Susa I). The pots w'ith pointed bottoms have a 
wide distribution, and parallels could be cited from Troy. Egypt 
and even India, and therefore provide little evidence for the solu¬ 
tion of the real connection of the culture. A further paraJhd with 
Troy is, however, found in a pot with a perforated bottom, a tyjie 
of pot also found in Persia and Egypt. At present, jiarallels with 
other regions of the far east are lacking, but some of the objects 
from Manchuria, described by Torii as pottery handle.s, may turn 
out to be the legs of tripod pots. 

The decoration on the pottery throws further light on the prob¬ 
lem. At a date which probably coincides with the 3rd millennium 
B.c. (though there are divergent opinions on this ciueslion) the 
use of painted pottery was widely spread over southeastern 
Europe and western Asia. Tlie technique is similar, but certain 
differences in design have led some wTiters to question the associa¬ 
tion of all the Chinese finds with those of the' west. There can be 
no doubt on general grounds that all the jiottery belongs to the 
same family and that it has a very wade (list ril)ut ion in Eurasia, at 
the period covering the transition from the stone to the copper 
and bronze ages. Although the distance is very great there are 
no marked geographical boundaries except deserts in the region 
w'hich stretches from the Aral-Caspian basin to the Pacific ocean. 
There have been trade routes across this rcyzion from time im¬ 
memorial and there is reason to believe that in former times 
the deserts did not constitute the barriers which they do at 
present owing to different climatic conditions. 

In the extreme west, painted pottery has been found on various 
sites in southeastern Europe, namely at Tripolyc (in southwest 
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Russia), at Petrcny (in Bessarabia), at Schipenitz (in Bukovina), 
and on varif>us other sites in Transylvania, Galicia and Moldavia. 
I'he fjainted [>(<ttery [;enetrates as far south as Thessaly and had 
a wide (listribution over tin* whole of the area mentioned. Both 
in fonn and in the ty|>es of decoration the (,'hinese ware is very 
suKite.stive of this Danube-Dnieper culture. Tlie p)ottery of Asia 
Minor on the whole is less rerninis(ent of the ('hinese ware, but 
elscwheri* in western Asia dose j)arallels can be found. 

Main Parallels.—d'wo areas are important, a northern and 
a soutlu'rn. In the north, I’urnpelly conducted excavations at 
Anau near As!ikhat)ad in Turkistan in 1^04. He found four differ- 
«*nt cultures tailed resjiettively Anau I, II, III, I\b The last cul¬ 
ture was of iron aye date. In the earliest period copper was rela¬ 
tively rare, but jxjtfery was abundant, and the pots were hand 
made, j)ain(ed, often polished and d(‘(orated with geometrical 
desiytis. In Anau II copper is abundant, but most of the ware 
is inoiKjchrome, It is liu'reforc! mostly with Anau I that parallels 
with the Chinese pottery must be* found. There are c(‘rtain agree¬ 
ments; latti<e work designs arc common to both and in the 
straiylit-linc* ]>atterns thc're a{)pears to f)e a close jrarallelism. At 
An.'iu, however, ( urves are very rare and cirdes do not occur. 
'I'here is therefore a disayreement in what apjjears to be one of 
tin* most marked diarai teristi( s of the eastern Chinese ware. I’ots 
which resr*mble the Anau I have been found near Xachitzevan in 
'I'rans( am asia, a site wliidi lan be dated at probably about 2500 
n,<',, and the artifads in which represented a highly developed 
( ()l)[)er age. 

In th(r .southern area parallels can be found with the Chinese 
pottery in Mesoiailarnia, Persia and Baluchistan. The Persian 
sites indude .Susa, the (Upital of ancient Idam, ami the mounds of 
Pusht-i-Kuh, about too mi. west of Su.sa, the most important 
site being Tepe Mussain. The earliest jxdtery from Susa may be 
rlivided itilo two classes, of whiih the first and most ancient shows 
lertain resc*inblames with the eastern Chine.se pottery, but it 
should be* noted that c oppe-r irniilements are found in all strata 
at Susa. A closer pai.illel is found, however, at Tejie Mus.sain. 
width in date probably coincides with the transition from Susa 
1 to Susa 11 . In the pottery from this site all the motives are 
lound which occur in the eastern Chinese pottery, except the 
nie.'inder, which is limited to the finds from Kansu. 

'Pile tiiuls of p.iinted polti*ry from Mesopotamia, notably at 
Kish and Jemclc*t-Na/.r b>' Langdon, in the north and by Campbell, 
'riiomson and Wocilley in the south provide the nece.ssary link 
lift ween Anau and the Persian sites. 

'Phe pottery from B.duchistan, published by Noetling, resem¬ 
bles very cIoseiN* the* Honan jiottery, and indeed is do.ser to it 
than an\' other of the western material cxcejit j)ossibly some of 
the Mesopotami.m wares. 

Links Between East and West.—These {larallels, however, 
striking as they are, are by no means conclusive. At present the 
links betwec'ii China and tlu* west have not been fully established. 
Phere is a unity hc'lween tlie Persian and the Caucasus region, 
hut between (his area and China there is a long gap. Some sug- 
ge.st that the Honan finds should he consideri'd as an early purely 
stone age culture and th.it China is the original home of copper- 
working, which spread thence westwards. This seems unlikely. 
Secondly, others think—and Arne seems inclined on the whole to 
sU|)port this hxpothc'sis—that thc,*re have been two great waves of 
immigration. The fust w.is so early that either it did not bring 
copper with it or it becaiiK! so (juickly isolated from the west that 
tlie metal did not come througli by means of trade. Arne also sug¬ 
gests that,the* pri'serue of loiiper objects in the graves at Sining 
and Chenf.in in Kansu may mean that this culture is somewhat 
>ounger. Prank furl, on the other hand, believes that the painted 
pottery with a spiral design is a local growth, but suggests an 
analogy between the JVrsian ware and some of the finds from 
Kan.su. -He slates that “some sherds recently found in China 
might suggest that the knowledge of copper-working }x*rhaps also 
spreail to tlie ea.st from tlie Persian Caucasian region.’’ He admits 
“significant intlications” but considers the material too scanty for 
a definite jironouiuemenl. The different vicw.s then apfx’ar to be; 
ihe origin of copix'r-working in China, a series of immigrations 


from the WTSt, and the possibility of copper-working spreading 
from the west, but a local growth for the C^hinese painted pottery. 

First, the mass of evidence is against the suggestion that cop- 
per-working took its origin in China and it seems more probable 
that it began in the near east, although the exact location is un¬ 
known at present. Secondly, the evidence of graves makes it un¬ 
likely that the spread of piainted potter>' was due to any large- 
migration (sre China; EiJinolof’y), as tho.se skeletons which have 
been examined belong to a lypie which is not very different from 
the modem Chinese, whereas the users of painted {lottery in the 
near ea.st belong to an entirely different racial typic. In what¬ 
ever way the use of painted potter}- spread, whether by trade or 
by the introduction of a supierior culture by conquest or other 
method, the jicople who introduced it were able only to spiread the 
culture but not to alter the {ihysical type of the far east. Thirdly, 
a definite distinction must be made between the {irehistoric jioi- 
tery from Kansu and from the rest of China, as hitherto dis¬ 
covered; they can hardly be in the .same line of evolution. It 
seems unlikely that there should be two independent sources of 
invention of such characteristic pottery and it seems rcasonable 
to suggest that both represent successive wavi-s of migrations of 
culture from elsewhere. The more eastern pottery has characters 
of its own in adililion to those features which it shares with the 
near east. It may, therefore, represent a local developimenl, due 
{lossibly to isolation, of a technique originally acquired from out¬ 
side. Such an hyiiothcsis might serve to explain the absence ol 
metal objects in the sites examined. 

Chronology.—The dating assigned to these finds in China 
necessarily depends to a large extent on the view^ taken as to its 
origin. First we have two separate strata: some of the Kansu 
finds, which may well jirove, as has been suggested by Andersson. 
to be later, and the finds from other parts of China which apiiiear 
to be earlier. If we aciojit their association with the {xiinted pot¬ 
tery from the near cast the dating in China will depend to a 
large extent on the chronology accepted for the near east. 
Gordon Childe suggests that in Elam and Eg\'])t vases were being 
painted as early as 5000 k.c:., while in Thessaly and in the Ukraine 
it is unnecessary to go back much beyond 3000 ii.c:. In Meso- 
{lotamia, on the whole, the con.sensus of opinion suggests the mid¬ 
dle of the 4th millennium b.c. .Some authorities incline to a very 
much earlier date. Gordon Childe on this basis considers that the 
earliest Chinese finds are really undatable. Arne believes that the>- 
belong to the first half of the 3rci millennium b.c'., “perhajis very 
near 3000 b.c,” He ha.ses this dating on the assumption that the 
Chinese discoveries are more or less synchronous with Susa 1 . W'v 
have, however, no warranty that this assumj.ition is justitied, 
Indeed, the spiecial character of the Chinese piotfc-ry suggests that 
it had time to develop on its own lines. The gulf between the 
Palaeolithic and the Neolithic has not yet been bridge-d, nor has 
it been possible to fill in the gap between the (rue earlier Neo¬ 
lithic and the {lainted {lottery culture. The earliest date of this 
latter must therefore at present be considered entirely undefined, 
if we base our chronology on earlier cultures, and on this basis 
Arne’s suggestion of 3000 b.c. is {)erha{)s as {irobable as any. 

The evidence so far discussed provides abundant evidence of 
relations between {irehistoric China and the west but throws no 
light on reflations between that country and the far east. Recent 
work by the Geological Survey of Indo-China has revealed the 
existence of a well develo{)e(i Neolithic culture in that area, which 
extends to the south, probably over most of southeastern Asia, 
but who.se northerly extension, as far as it is known at {ire.sent. 
a|)pears to lie on the borderland of China. This Indo-Chinese pre¬ 
historic culture a{)pears to be entirely separate from any Chinese 
culture so far known and to constitute an entirely se{iaratc arch¬ 
aeological {irovince. That there should have been no form of cul¬ 
ture contact is unlikely, but at present it is quite impossible to 
suggest any definite analogies between this culture and the cul¬ 
tures which have been discu.s.sed above. Possibly the geographical 
conditions and the dense vegetation of tropical southeastern Asia 
{irovided an insu{xirable barrier, possibly the a{iparent lack of con¬ 
nection is due entirely to our lack of suitable ex|)lored sites. 

To the north, however, we have more exact information, Japan 
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has always been in touch with China and there is every reason to 
believe that the painted pottery culture of China was not without 
its influence on Japan. Mo.st of the Japanese Neolithic pottery 
dci)end5 for its ornament either on incised patterns or on relief. 
It is also characterized at least in one stage by the presence of 
figurines of quite a different type from anything so far found in 
China. The development of this early Japanese ware can be 
traced throughout the stone age in Japan and appears to represent 
a culture which is entirely independent of China, although it 
shows certain resemblances to some of the early ware fre^m 
Manchuria and Korea. Painted pottcr>’, however, does occur, 
although rarely. It seems not unlikely that such specimens repre¬ 
sent either imported wares or possibly a local imitation of Chi¬ 
nese ware. It is probable therefore that there was a certain 
amount of relation between Japan and China in Chalcolithic 
times. On the other hand fairly extensive excavations have been 
made in Japan so that it is proI)able that if the painted ware 
culture ever existed in Jai)an it would have been discovered. But 
there are indications that there was a close connection betw'ccn 
Neolithic Japan, at a certain stage, and part of the mainland oppo¬ 
site. Northeastern China may, therefore, possibly represent a 
(iiftenait cultural province from the rest of northern China, but 
here again we must wait for further excavations before any defi¬ 
nite light can be thrown on the question. There arc indications 
that at least part of this region remained in the Neolithic stage 
of (ulture when China itself, or at least the plain of China, had 
developed a high civilization. 

Relations Between Chalcolithie Culture and Chinese 
Civilization.—Andersson, to whom the discovery of this chap¬ 
ter in Chinese jirehistory is due, suggests that many features of 
Chinese civilization are directly descended from the Chalcolithic 
culture. First, he has suggested that the Li character is directly 
descended from a pit tografihic representation of a tripod pot. 
Arne. howe\’er, seems inclined to think that although the develop¬ 
ment is .striking the tripod pot may have been introduced into 
China from the west. Secondly, the knife at jiresent used by 
knife-sharpeners in Peiping is alleged to be directly de.scendcd 
from a knife found in the Neolithic .sites. A type of knife, akin 
to this form, is used today to reap kaoliang (a lyjic of millet). 
Thirdly, the adze used today in Peiping appears to be descended 
from the stone celt by wa)’ of the bronze celt. The question of 
the origin of wheat in China is too controversial and not sufli- 
ciently supported by evidence to be included here, but it is at 
least suggestive that its earliest recorded use is in conjunction 
with painted pottery in the near east, so that wheat-growing may 
be pari of the same culture complex of which painted pottery is 
such a conspicuous element. 

We thus have evidence of a Palaeolithic phase, represented by 
implements and hearths of the middle and upper Palaeolithic 
periods. This is followed by a widely si)read Neolithic. Presum¬ 
ably at a later date, from analogies elsewhere, there was in China 
a widely spread culture associated especially with painted pot¬ 
tery. a period which can probably be divided into two parts. 
But little in this culture can be considered to be definitely Chi¬ 
nese. Certain elements of it seem to have survived in the Chinese 
culture of the historic period, and as far as we know’ at pre.sent 
the possessors of this culture did not differ essentially in their 
fdiysiquc from the inhabitants of modern north China. Side by 
side with this culture there seems to have persisted in the north¬ 
eastern part of the Chinese dominions a t>’pe of Neolithic culture, 
which probably persisted among barbarous tribes well into the 
historic period. 

In recent years still further finds have shed additional light on 
Chinese pre-history. Presumably these arc only a beginning. 
Later discoveries will undoubtedly alter the picture as we now 
have it, for Chinese archaeology is only in its infancy. What has 
thus far been revealed seems to indicate cither a varied stone age 
culture or more than one culture. It may be that both are true. 
There was, for instance, a black pottery which was often thin and 
lustrous and which so far has been found from Shantung in the 
north to Hangchow' in the south, The peoples who U5»cd it lived in 
settlements which were often walled and in circular, partly sub¬ 


terranean dwellings. They farmed, hunted, fished and had as do¬ 
mestic animals horses, sheep, cattle, jiigs and dogs. They made 
implements from the shells of fresh-water mollu.scs. Their dead 
were buried face downward in pits. Archaeology, too, has served 
to make vivid the life under the .Shang, the second of the tradi 
tional dynasties. It is iirobable that several of the.^^e cultures ex¬ 
isted simultaneously. Tlie stone agt; jiresumably overlappetl the 
bronze age. 

Bini.icx'.RAPiiY.—J, G. Andersson, “An Early Chinese Culture,” Bull. 
Gcolofiical Survey of China, No. 5 (irja.O; ihid., “The Cave Dejiosit 
at Sha-Kuo-T’un,” Palueontolof^ica Sinira, Series I)., vol. i. ; 

ibid., “Preliminary Report of Archaeological Research in Kansu,” 
Mem. Geol. Survey of China, 5 eries A. (ig^S) ; T. J. Arne, “Painted 
Stone Age Pottery from the Province of Honan,” Palaeontolof^ica 
Sinica, Series D., fasc. 2 {1925) ; Daviflson Black, “Tlie Human Skeletal 
Remains from the Sha-Kuo-T’un (.\avc Deposit in Comparison With 
Tho.se from Yang Shao Tsun,” Palarontoloi^ica Sinica, Series I)., fase. 

(1925;, bib!.); E. Lirent and Teilhard de Chardin, P’Anlhrapologir, 
x.xxv., pp. 201; V. Gordon Childe. The Aryan.^ (192b; liibl ); H. 
Frankfurt, “Sumerians, Semite.s and the Origin of Copper Working,” 
The Antiquaries Journal, viii. (192S) ; F. Weidenreiih, The Skull of 
Sinanthropus Pekinrnsis (hh.D- (E. H. 1 ). B.; K. S. L.) 

AESTHETIC DEVELOPMENT 

In northern China, mainly in the basin of the Ilwang-ho or 
Yellow' river, there slowly emerged in late prehistoric times a 
focus of civilization destinetl eventually to make ils influence 
felt in all the neighbouring regions, both continental and insular. 

Chinese Bronze Age.—It is only with the acquisition of 
bronze that a di.stinctly^ Chinese civilization first ajipears. So far 
no trace has been found of evolution out of an earlier copjier 
period like that which took place in the Occident. On the con¬ 
trary. the bronze objects found in Chinn are all essentially lat(> 
forms, identical in principle W'ith tyjK’s which in other lands appear 
only toward the clo.se of the bronze age. This great advance in 
civilization seems to have occurred under the Shang dynast 
which terminated about the end of the second millennium, n.c. 
Bronzes in the casting of w'hich .superb technique was employed 
were produced in this period. It is, however, with tin* suiceeding 
Chou period that the Chinese bronze age is especially linked 
Although barbarous in many re.specis, it was distinguished for 
colour and richness and the lavish use not only of bronze but also 
of gold, ivory, jade, featherwork and ornamental textiles. The 
high artistic quality of tliis civilization is best exemplified in the 
great bronze ceremonial vessels used in connection with the an¬ 
cestor w'orship of the. nobility. These, for grandeur of form, dig¬ 
nity and ornamentation, and mastery of technique, have never 
been surpa.ssed, and command the admiration of students and 
art-lovcrs the world over. 

The Ch’in Dynasty. —Of the artistic aihievernents of this 
powerful but short-lived dynasty we know but little. A nearly 
contemporary work states that large bronze statues were then cast, 
and certain types of vessels of that material have been ascribed to 
the period, but W'ith hardly sufficient n'ason. 

The Han Dynasty. —This period of over 400 }'ear.s is a most 
important one, in art as in other respects. Then first appearerl 
numerous hitherto unknown culture elements of fundamental im¬ 
portance to the Chinese civilization of later times. 

Of its architecture the records have much to say, but nothing 
has survived save certain foundation mounds and city and bound¬ 
ary walls of rammed earth. SculiJture in stone now first made its 
appearance in quantity, in the form of low reliefs and figures of 
men and animals set up al^out tombs. Painting underwent a great 
development, its materials, instruments and techni(|ue becoming 
fundamentally what they have since remained. Of its achieve¬ 
ments, only certain archaic delineations of human figures on 
funerary tiles arc known; but it would seem mainly to have de¬ 
picted scenes of battle, the hunt, and court and domestic life, 
with but little attempt at landscape. Only in the 2nd century a.d.. 
toward the close of the dynasty, did the names of individual 
artists begin to be recorded. 

The pottery of this period also shared in the great aesthetic 
evolution then taking place. The great Han mortuary vessels, 
sometimes embellished by bronze form.s or encircled by bands of 
vigorous naturalistic scenes in relief, arc well known to collectors. 
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Clay fiRuroH of men, women, animals, houses and utensils, found 
buried in tombs, throw much light on the life of the time. The 
decorative arts, like those of the jeweller and the lapidary, also 
underwent a rich and striking development; in connection with the 
latter it may be noted that seals, usually cut in jade or some 
other hard .stone, long known in western land.s, now first appeared 
in China. 

The Period of Disunion.—The downfall of the Han dynasty, 
in the 3rd century, led to a condition of disunion and civil w-ar, 
which lasted for nearly 400 years. Yet, in spite of this, great 
progress was made in the art.s. Paintings on .silk, still chiefly of 
human figures but di.splaying attempts toward landscape, arc 
known to us through copies by later artists. Pottery was further 
improved and diversified in form, ornamentation and technique. 

THE EFFECT OF BUDDHISM 

The New Religious Factor.—It was, however, in religious 
rather than secul.ir art that the period achieved its greatest 
aesthetic triumphs. This was due to the introduction of Buddhism 
from India. The (‘ffei ( uf this upon China and her neighbours 
throughout, all subsequent history has been incalculable. The fa¬ 
mous e.arly Buddhist sculjiture of (iandliaia, in northwestern 
India, readied its maximum development about the 2nd century, 
but in its imre form spread onl)' as far as eastern Turkistan The 
art which now devc'Iopt'd in northern ('liina under the Toba Tatar 
or North VV(‘i dynasty ( a.o. G3O) w;is no direct outgrowth 
of tin's It must have flowered locally under the stimulus of the 
new religious faith, although luilurally finding inspiration for cer¬ 
tain of its idements in Indian, Iranian or even Hellenistic ideas 
whiili reached ('hina liy the great (.'entral Asiatic caravan-routes. 
It is l)e.st e.xeniplifled by the remarkable .series of .sculptured grot¬ 
toes of Yijn-kang in northern Shansi *uid Lungmen in Honan, in 
regions where the Nortii W'ei jiower successively centred. Its best, 
work is characterized by slimne.ss of tigure, rhythmic grace of 
curve and that passionless, sjiirilual calm and benevolence which 
are the essi'iice of Buddhism. 

Shortly tifterwards, mainly under llie local Liang dynasty ("502- 
557), the new influence also reached C'hina by the sea-route 
through the Straits of Maku ca. This latter movement, originating 
chiefly in soufherti India, brought with it an art little affected by 
that of daodhara, but reflecting rather that of the great Maurya 
dynasty of the 3rd centur>' n.c. Among the elemenUs which it inlro- 
dined were the tluted column and great and vigorously executed 
vcinged lions; examples of both these still .survive, much mutilated, 
in the vicinity of Nanking, the capital of the Liang dominions. 

A native religion, Taoism, borrowed from Buddhism not merely 
its temples, festivals and whole imrajiliernalia of worship, but also 
its art, notably its sculpture. Its works, however, were much 
(ruder. 

The T’ang Dynasty.—Under I lie powerful and wealthy T’ang 
d>'nasl\' Buddhist sculpture attained its highest pitch; naturalism 
reiilaced conventionality, and heads, instead of reflecting an im¬ 
personal and purel}’ spiritual ideal, became individual portraits. 
Painting also underwent a noteworthy development. To this period 
belongs \Vu Tao-tzu, greatest of all Uhinese painters, whose style 
has excited enormous influence upon all later times, not only in 
Uhiiia, but also in Jap.in. Two schools appeared, a northern and 
.1 southern, and landscape was now seriously developed. Almost 
all tile autluailic existing Tang dynasty paintings arc religious 
in character; but fortunately a few secular examples survive, 
while others .are known through copies by artists of later periods. 

In pollerv also (he Tang period reached a higher stage than 
liilherlo. (il.izes wt>re iiure.ised in range of colour and texture. 
The forms themselves are predominantly nati\e. although in some 
cases they reflect western influences, especially that of Sassanid 
Persia. 

T’ai»g grave figures are well known for their artistic merits 
as well (heir great archaeological interest. Brcjnzc, long since 
displaced by iron for the manufacture of weapons and tools, was 
in great favour in the arts, notably for the ca.sting of Buddhist 
statues and statuettes, often richly gilt. Ivory from southern 
China and Indo-China and jade from Turkistan were carved into a. 


variety of ornamental shapes. Although probably already knowm 
in principle, engraving on wood now makes its first definite ap¬ 
pearance. 

The Sung Dynasty.—During the Sung period the influence of 
Buddhism greatly declined, being replaced by Confucianism, and 
probably as a result of this, sculpture became decadent. Painting, 
on the other hand, reached heights never attained before. Land¬ 
scape underwent its greatest development, the effort being not to 
depict a scene exactly, but to reveal it.s inward spirit and arouse 
a corresponding emotion. Taoism, through it.s love of solitude and 
rontcmplation, provided Sung painting w'ith many of its most ro¬ 
mantic concepts. Thus there arose in China an appreciation of the 
beauties of nature. Authentic pictures of this period, while more 
numerous than those of the Tang, are nevertheless very rare. 
During thi.s extremely artistic epoch, pottery and porcelain also 
underwent a great development, losing, it is true, something of 
the strength and vigour of the best T’ang examples, but acijuiring 
neverthele.ss a characteristic tastcfulness in form and delicacy of 
finish. Especially noteworthy were monochromes—celadons and 
whites, 

THE CONFUCIAN REVIVAL 

The Ming Period.—'fhe Ming i3eriod (1563-^644') is cs[k'- 
cially noteworthy for its great achievements in architecture, even 
today hardly appreciated at their real worth. Nearly all the city 
and frontier walls, paved roads, bridges, jjalaees, temples and 
pagodas still existing in China were constructed by (he great 
Ming builders. Next to its architecture, probably the most im¬ 
portant work of the Ming period was that accomplislu'd in pot¬ 
tery. Here too inspiration was sought from the earlier epochs, 
especially that of the T’ang, But original work was done, and 
Ming celadons, pohehromes and blue-and-white ware are W'cll 
known. It was during the latter half of the dynasty that porce¬ 
lain was first regularly exported to Europe, although numerous 
examples had reached Mediterranean lands far earlier through 
Arab traders. The seulpture of this time is dull and uninspireil, as 
shown by its be.st known exainple.s, the colossal figures of men 
and animals lining the famous avenue to the Ming tombs just 
lorth of Peijiing. Painting not infrequently displays much excel¬ 
lence, but lacks the interest aroused by original creative art. 
Emphasis was placed chiefly ujion la.uiscapes and nature studies, 
and to the Ming artists who industriou.sly copied earlier works w'e 
owe by far the greater part of our knowledge of the .secular paint¬ 
ings of the T’ang and bung times. 

In the realm of textiles, embroideries, brocades and damasks 
of high character were produced, and for the first time, perhaps 
as a consequence of the contacts opened up with the near east 
under the Mongols, Chinese rugs and carpiets assume a place 
of importance. In the minor arts al.so, dexelopment attained a 
high level. Ming cloisonne is characterized by a boldness of 
design and depth of colour never excelled. Much work of a high 
technical order was done in the carving of jades and other semi¬ 
precious stones and ivorx’, in dignity and beauty often far superior 
to later examples. In general, the art of this time, perhaps largely 
owing to the revival of Confucianism with its worship of antiquity, 
falls far below that of the earlier and truly great periods. These 
were spontaneous and creative and had a genuine message; while 
that of the Mings was con.sciously imitative and sought its mission 
in trying to bring back to life a long dead past. 

The Ch’ing Dynasty.—The Manchu dynasty, knowm as that 
of the Ch’ing, produced several rulers of first-rate ability; but 
their genius displayed itself to better advantage in statecraft and 
war than in the development of the arts. In architecture they did 
but little in comparison with their predeces.sors the Mings, per¬ 
haps because the latter had left so little to be done. In sculpture, 
China under their rule displayed little originality, development 
being mainly in the direction of grotesque p^rv'ersion of taste and 
excess of ornamentation. In painting almost no original work of 
consequence was done, although the copying of earlier works was 
ontinued. It was in the field of porcelain that the most note¬ 
worthy aesthetic achievements of the Manchu period have oc¬ 
curred. A marked development took place in fineness of texture 
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and elaboration of form and decoration. The greatest work was 
done in the two decades from 1662 to 1683. During the i8ih cen¬ 
tury the tendency toward elaboration of form and decoration be¬ 
came more and more marked, and some of the pieces of the 
Ch'icn-lung period have never been excelled in these re.spects. The 
weaving of textiles and rugs, the execution of objects of personal 
;i(Jornment and household decoration, as well as carving of every 
sort, also display this elaborating tendency. With it went a steady 
deterioration in taste for which no intricacy of design could com¬ 
pensate. 

Whether the present turmoil in China will lead to another 
lieriod of artistic greatness remains to be seen. 

Other Regions.—Chinese culture spread to Korea and Japan 
iqc/.v.), but these were not the only regions into which it was 
carried. During the early centuries of the Christian era it spread 
over southern China and gradually made that region definitively 
Chinese. Indo-China and Tibet, although .strongly affected, es¬ 
caped such complete absorption, partly because of the presence 
in those countries of strong Indian cultural counter-currents. Dur¬ 
ing the T’ang period, and again under the dynasty of the Mings, 
the influence of China penetrated far and wide through the Indian 
archipelago; Hornco and the Philippines underwent Chinese con¬ 
tacts of which trace.s still remain, and even distant Ceylon for a 
time was tributary of the Ming emperors. 

Hihliograpuy. — W. G. Gulland, Chinese Porcelain (1898); W. C. 
Monkhouse, A History and Description oj Chinese Porcelain (1901); 
E, Dillon, Porcelain (1904); S. W. Bushcll, Chinese Art (1904-06, 
new cd. 1921) ; K. L. Binyon, Painting in the Far East (1908, 3rd ed., 
(923) ; S. W. Bushell, Description oj Chinese Pottery and Porcelain 
(1910) ; B. Laufer, Chinese Grave-Sculptures of the Han Period (Leip¬ 
zig, iQii); E. F. Fenollo.sa, Epochs oj Chinese and Japanese Art 
( 1912) ; B. Laufer, Jade. A Study in Chinese Archaeolo^ty and Religion 
(Field Museum I’ublication.s, Anthropological .Series, vol. 10, 1913); 
M. Anesaki, Buddhist Art (1916); Ars Asiatica (ed. v. Golonbew, 
1914); A. VValey, An Introduction to the Study of Chinese. Painting 
(1923); The Chinese Journal (Shanghai, J923) ; R. L. llob.son and 
A. L. Iletherington, The Art of the Chinese Potter from the Han 
Dynasty to the End of the Ming (1923), and The Later Ceramic Wares 
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HISTORY 

Introduction. The Influence of Physical Environment.— 

Throughout its course the history of China has been profoundly 
affected by physical environment. In the first place, what is 
known as China Proper is singularly fitted for a large and civil¬ 
ized population. Fertile valleys, the loess soil, great alluvial 
plains, a fairly large supply of minerals, a favourable climate 
and a rainfall which is usually aclet:[uate, combine to make the re¬ 
gion a natural scat for powerful and highly cultured pc'oples. In 
the second place, the mountains and rivers within China Proper 
offer no insuperable obstacles to the union of the region under 
one rule. This is especially true of the part of China embracing 
the Yangtze valley east of the Gorges and the valleys of the 
Yellow, the Huai and the North rivers. China is fairly easily 
welded into an empire. On the other hand, these internal bar¬ 
riers, especially those in the west and southwest, are sufficiently 
marked to stimulate a strong provincial feeling and dialectical 
differences. Not infrequently—often for centuries—they have 
permitted political division. In the third place, the great plateaus, 
deserts and mountains by W'hich China Proper is surrounded have 
been sources of periodic invasions. The sturdy dwellers in these 
relatively inhospitable w'astes naturally looked with covetous eyes 
upon the fertile and wealthy plains to the south and east. The 
necessity of defense against them was constant with every gov¬ 
ernment of China. Hence the Great Wall. Hence, too, the attempt 
to control them by the conquest of their homes—Tibet, Sinkiang, 
Mongolia and Manchuria. Hence, too, the periodic infusion of 
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new blood and the highly mixed character of the present Chinese 
race. In the fourth place, these land barriers, together with ihc 
ocean, until the last hundred years or so prevented many intimate 
contacts witli other seats of culture—India, Persia, Mesopotamia, 
the Mediterranean and Europe. .Some unitributions have come 
from without, notably Buddhism, but on the whole Chine.se civ¬ 
ilization has been indigenous. This may partly account for the 
intense pride and conservatism of the Chinese. The breaking of 
these harriers by the west is responsible for the stui>endous revo¬ 
lution of the last few years. In the fifth jdace, the ('hine.se have 
not been a seafaring people. The lack of .suitable harbours in the 
north, the absence of near-by large nations with whom profitable 
commerce could be maintained, and especially the great expanse 
of desirable land in China itself—enough to engross the energies 
of the Chinese—discouraged maritime enter[)risc. Not yet ha\e 
the Chinese occupied all the soil within their natural boundaries, 
and only within the past 200 years have they begun to migrate 
in numbers across the seas. By their geographic environment, 
then, the Chine.se were encouraged to become a numerous, highly 
civilized, fairly well unified though mixed race, isolated and self- 
contained. 

Origins.—The origins of the Chinese people and civilizalior 
are .still undetermined. Many conjectures, some of them very 
engaging, have been advanced. The hypothesis of an Egyptian 
source, no longer finds support. Within the last generation, how¬ 
ever, we have had scholars who ha\e maintained that the first 
Chinese came from the Tigris-Euphrates valley, bringing with 
them Sumerian culture. Others have held that the ('hinese anil 
the earliest civilized inhabitants of Mesopotamia originated in 
central A.sia, the ancestors of the ('hinese moving east in suc¬ 
cessive waves into the valley of the Hwang-ho, and the Sumerians 
west and .south. Others, basing their arguments chiefly upon the 
analysis of primitive Chinc.se written characters, have urged that 
the first Chinese culture came from the south and southeast. 
Still others are inclined to insist that primitive Chinese culture 
was indigenous. 

The sources of information at present available do not enable 
us to determine w'ith certainty which, if any, of the.se conjectures 
will finally prove to be true. Our oldest ('hinese historical litera¬ 
ture, that in the Shu Citing (Catwn of History) —parts of it the 
so-callcd “ancient text,” a late forgery—and the earliest extant 
collection of ancient songs and poems, the Shik Ching {Canon 
0} Odes), cannot be depended uiion for information earlier than 
the second millennium b.c., and much of that is by no means 
uncontestccl. The earliest documents in even the.se books show 
a civilization which is already far removed from primitive 
conditions and contain no certain proof of either a native or a 
foreign origin for the Chinese. Archaeol()g>^ has only begun to helji 
us. Re.searches in central Asia have disclosed extremely ancient 
scats of culture east of the Caspian and have suggested the 
possibility of migrations from what is now- Sinkiang and Mon¬ 
golia and possibly from farther west, and also the possibility 
of very early transmission of some art foriiEs from western 
Asia and southeastern Europe. Recently members of the Geo¬ 
logical Survey and others have brought tir light remains of a 
Neolithic culture in Honan and elsewhere with vessels uikI imple¬ 
ments re.scmbling those in use by the Chinese in historic times. 
Whether these Neolithic peoples were the ancestors of the Chi- 
nc.se and the founders of Chinc.se culture is at present undeter¬ 
mined. Palaeolithic remains have akso been discovered, but their 
full significance is not yet known. The cxcav'ations of Anyang 
in Honan have told much of the second traditional dynasty, 
the Shang, but give evidence of nothing but a native origin for 
the rich bronze culture and its highly sophisticated w'riting. All 
that we can .say with certainty is that wc first catch clear glimpses 
of what we can with assurance call Chinese culture, in present 
Honan, Shantung and Shensi, that it was then already old. and 
that it and the people who pos.se.s.sed it were probably the result 
of several strains from different parts of Asia. Much and ix;rhaps 
all of Chinese culture may have developed in China itself. 

Mythical and Legendary Period.—The Chine.se. like other 
peoples, have accounts which attempt to trace their history to its 
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lu-Kinniri;;s, Chiiusi' myths siK-ak of gofls and dcmi-Rods in what 
is now Kansu and Sht'nsi, of a lirsi iTian I*’an Ku. who wais en¬ 
dowed with sup<'rnatural powers and was the first ruler of the 
world, and of sevcr;il series of emperors who were followed by 
Sui Jen, tlie “fire Krodu(fr,' whrj learned how to kindle fire 
by watdiin;' a bird [>rodu(e sparks by petkiiif? at a tree. 

Tile ('liinese l>eheve that they are on more nearly certain 
yround when tfiey (ome to I'u Hsi. 'I'hey regard him as having in- 
iroduted matrimony, substituting the patri;ir(hate for the matri- 
ardiate. as the inventrir of the fjn kna, or trigrurns, mueh used in 
divination, as having taught his [jeople liunling, fishing and the 
(are of ll(»(ks, as ilie originator of musical instruments, as having 
substituted a kind of liieroglyphs for a system of knot-writing pre¬ 
ciously used, and as having arranged a calendar. Fu Hsi is sup¬ 
posed to have been followed by Sln'n xNung, to whom is ascribed 
the introdin tion of agric ultural implements and the filling of the 
lic-lds, and the discovery of the* rnedii inal properties of plants. 
She'n N'ung in turn was succeedcal by Huang Ti, or the Yellow 
Frnperor, who is held to have extended the boundaric‘.s of the 
emiiire, to have regulated the calendar, to have been the first 
biiildi'f of houses ami (ilies, to ha\c organized a board of histori¬ 
ographers and to lu'ive imjiroved cennmerce. His consort is said 
to have* invented the manuiactufe of silk. \'arinus dates arc as¬ 
signed In these last three rulers, but most chronologies agree in 
plating Ihcan somewhere in the third millennium n.c\ Whether 
these emperors ever c'xisted is tmeertain. At host they are but 
legendary tigures. 

Huang 'I'i is supposed to have* been followed by four other 
rulers, and these in turn by the famous rulers, Yao, Shun and Yii. 
I'liese thrc'e are the lirst monarchs mentioned in the Shu Chitu] 
and were* rc'garded bv Confiuius as modcTs. Dales and details 
are still e.xtremely umiTtain, for most of those usually givc'ii arc* 
of late origin. ICveii the hisloritily of the thrc'c* is to be \iewecl 
willi decided doubt. \’ii is held to have dealt successfully with 
the problem of draining away the waters of a great Hood and to 
have founded the lirsl dvn.mly, the IDia. 

Hsia and Shang.—The llsia dynasty fto which are ascribed 
the doubtful dales of it.c'. and who.se very existence 

Is (|uc*slioned i is said to have come to a close with the rc'ign of 
an intolerable l>ranl, I'hieh Kuei, and to have been overthrown 
bv 'Fang, who in turn ioundc'd amdfier dvnasty, the Shang or 
N'm. I'he Shang dvna.^tv is said to have la.'^l<•d from 1767 to 
1 I-’.’ M,C'., but again the dates are debatable. 'I’he existence of the 
Shang, however, ha> bec*n amply dc*mons(rated by rc*cent arc haeol- 
ogv. What liave been some of the most brilliant and startling of 
reieiit arcfiaeolngictd discoveries have rev'ealed the Shang to h.ive 
had bronze utc'nsils of unusual beautv and skill of construction 
and writing out of wfiiih came (lie iiresettl (.'hinese system. There 
was .in elaborate sy.stem of divin.ition by hc-aling bones and tor¬ 
toise shells and inleqireting (he cracks which came with cooling. 
rhc*re vv(*re chariots ami horses and domesticated cattle. l>igs, 
"heep, dogs and i hii kc-ns. There wc*rc“ buildings of some size. 'Flic* 

< civvry. a shc*ll, was ii>ed for mone\'. Slone was sculj>lurecl. The 
tamilv was important and w;is reinforced bv ancestor worship. 

\ :irioiis spirits and dc*ities were revered, 'fhe Shang dynasty, like 
its prc'dfcessor, is said to have bec'ti brought to its end by the 
misdeeds of its last ruler, ('hou Hsin, 

The Chou Dynasty.- ('ondign punishment was indicted on 
rhou Hsin by the* rulers of the principality of Chou. Chou was 
on the wc'stern frontier, a buffer against the constant pressure of 
invadcTs who would seize the fertile plains. It mav' itself have I 
fiet'ii foutulc'd by a tresh wave of immigrants from the northwest I 
(loselv rc'lated to tliose controlh'd by the Shang. One of 
the rulers of Chou, Wt-n W'ang, who had, so the records claim, 
devoted himself to governing well his little state, protested 
against the cruellies of (Turn Hsin and was incarcerated for his 
pains^ While in prison he is said to have produced the / (V/mc, or 
CiiTioti of Chau^rs, a volume* based upon the trigrams, and later 
viewed with great veneration and inconxirated into the Confucian 
Canon, The book is. however, unckiubtedly of much Liter origin. 
Wen Wang’s son, Wu Wang, eventually obtained his father’s re¬ 
lease and then, after his father’s death, with the aid of a coali¬ 


tion of princes, overthrew Chou Hsin and established himself 
as the first monarch of the Chou dynasty. W’u Wang was greatlv’ 
aided by his distinguished brother, Chou Rung, or the Duke of 
Chou, whose regency during the minority of the second emperor 
of the dynasty is held by orthodox historians to have been ideal. 
The Chou dynasty lasted until 24c_) u.c'. and so had a longer life 
than any other which has held the throne of China. 

The nearly nine centuries of the Chou dv’nasty witnessed many 
imfiortant developments. First of all, the area of the realm was 
greatly extended. Expansion carried the Chinc.se and their culture 
to the sea on the cast, to the \'angtze rivc'r on the south, and to 
the* eastern borders of Szechwan. The ‘‘barbarians ’ in these re¬ 
gions a|»|)ear to have adopted C,'hinese culture and to have been 
a.ssimilatecl by the coiujuerors. This expansion was for the most 
jjart not due to anv* leadership provided by the imperial house. 
After the death of its founders, the dynasty produced few rnon- 
ardis of outstanding aliility. One, Mu Wang, is reported to have 
been a great traveller and to have extended his journeys to the 
my.sterious “Royal Lady of the West’’ (Hsi Wang Mu). Most of 
the emperors, however, were distinctly mediocre anti some are 
remembered chielly for their folly. 'I’he spread of (’hine.se power 
was due chiefly lO the energies of adventurers and to heads of 
subortlinjitc print ijialities. 

In the .second plate, the realm, as it expanded anti as the quality 
of the Chou declined, tended tt) break ui^ into semi-independent 
states. These made war on tine another, concluded peace and tle- 
veloped the rudiments of international law, with scant attention 
to the authority of the im[)erial house. The power of the tenlral 
administration more anti more fell into abeyance, until, finally, 
the result was a condition which in many respects resembled Euro¬ 
pean feutlali.sm. 

In (he fhirtl place, the Cliou dynasty is memorable for a marked 
tievelopment in culture. Agrit ulture was highlv develoiietl llirtiui'h 
irrigation anti the regular division of lands, some of the metals 
were in use, literature had come inlti existence, including jioelrv, 
history anti state archives, schools were to be found, and industry 
and ctimmerte had sprung U(). As in the Shang. there were bronze 
implements ami utensils, although not .sti skilfully cast as under 
the earlier dynasty. Religion was highly develoiied, with divina¬ 
tion, the worship of ancestors and of spirits of hills, rivers, 
stars and other natural ohjetts, and adoration of a Supreme Being 
variously calletl Shang Ti and Tien. Much emphasis was jilaced 
on ceremonies and ritual, btilh in religion ami in oflitial inter- 
ttiurse, ami a keen sense of ethiial values had dc'veloped. reiii- 
forcetl by the belief that the Supreme Being was on the side of 
righteousness and haled iniquity. Then, as now, the family was 
the dominant social unit. Our knowledge of the jieriod is not 
suthciently comjilete to enable us to trace all the growth in cul¬ 
ture which occurred, nor do vve know how much this was due to 
intluences from peoples outside the expanding frontier. 

Some developments, however, we do know, chief among them 
the exjiansion of thought and the rise of schools of philo.sophv. 
Most of the thinkers secmi to have lieen assoc iated with the gov¬ 
ernment. Certainly the problem which chietly engaged their atten¬ 
tion was the* welfare of society, (.'osmogony did not greatlv con¬ 
cern (hem. To (heir minds, liovv(*ver. the disorder which attended 
the breakdown of the central government and the division of the 
country into warring states dominated by autocratic rulers was of 
great moment, and (hey sought to build a new order which would 
bring happiness to all. More is said elsc-where of the teachings of 
the Chou philosophers. It is sufficient to state here that Confucius 
(550 or 55r-.478 b.c.) sought to save society by a return to the 
way of the ancients. Thi.s he believed to involve an emphasis 
upon ethics—especially upon moral education—and upon cere¬ 
monies. By the leadership and example of the educated, and 
by the careful regulation of society by the ceremonies which 
had come down irom the past he would bring in a golden age. 
In his train and approving his solution came others, chief among 
them Mencius (372-289 b.c.), who stressed the essential good¬ 
ness of human nature and the right of subjects to revolt 
against a |H*rsislently unjust ruler. Another school, Taoism, had 
as its foundation classic the 7 'ao Te Chins and attributed this to 
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one Lao Tzu, who is said to ha\’e been an older contemporary 
of Confucius. The authorship and the dates of Lao Tzu are highly 
doubtful. TTie solution for the woes of mankind offered by the 
Tao Te Ching was conformity to the way of the universe. The 
way of the universe was believed to be the absence of all man¬ 
made restraints and freedom from elaborate regulations and from 
what passed for civilization. This solution was, obviously, quite 
different from that advocated by Confucius, and members of the 
two schools engaged in frequent controversy. Belonging to the 
school of the Tao Tc Ching —Taoism—were many other think¬ 
ers. notabl>' Chuang Tzu. In Chuang Tzu are accounts of men 
with miraculous powers. Mo I'i. who lived between the times of 
Confucius and Mencius and w ho was the precursor of^two schools 
which for several centuries were to have great vogue but were 
eventually to disappear, taught that institutions should be sub¬ 
mitted to the pragmatic test—were they of benefit to society? 
He was deeply religious, believed that T ien (Heaven) loved men, 
and that all men should love one another. It was his doctrine of 
universal love as the basis of ethics which brought against him 
the vigour of Mencius’ dialectic, Yang Chu, a contemporary of 
Mencius, declined to trouble himself about society, maintained 
that death ended all, and held that each man should live for 
himself and for his own pleasure. Hsiin I'zu, born in 340, denied 
immortality and the existence of .spirits, and held that man, 
although bad by nature, could be improved by regulations and 
ceremonies. The Legalists, as their name indicates, wi.shed auto¬ 
cratic rule through the enforcement of law rather than the Con- 
fucian influence of moral example. These and others .show how' 
diver.se and vigorous was the thought of the. age. Never again 
was ('hinese philosophy to be so creative and as untrammelled 
by the past. Systems then begun were to persist until our 
own day. 

The Ch’in Dynasty.—The philosophers, for all their theories, 
were unable to |)revent the progressive disintegration of the realm. 
ITider the last Chou emperors internal strife so increased that the 
linal -’50 years of the dynasty are tlubbed Chan Kuo, “the Con¬ 
tending States.” Iriflividualism was the order of the day. In the 
general anarchy the Chou dyna.sty at last disappeared. The end of 
the Chou and the union into one empire of the large territory^ 
over which the Chinese {)eople and culture had now .spread were 
achieved by the rulers of the state of (’h’in. C'h’in, on the north¬ 
western frontier, like the stale of Chou before Wu Wang, had 
been a buffer against the barbarians. Its princes at last coiuiuered 
their rivals and took the emblems of imperial power from the 
weaklings of the C'hou line. 'Phe last of the Chous was depo.sed 
in _’4o B.c. The welding of the new domains of the Ch in into a 
unified state was the work of fhe Ch'in ruler who astended the 
throne in 246 R.C., and w'ho styled himself Shih Huang 'Pi, (he 
“First lOmperor.” Assisted and jierhaps inspired and directed by 
bis minister, Li Ssu, and utilizing the jjrinciples of the Legalists, 
Ch'in Shih Huang Ti abolished the iiolilical system of the Chou 
with its many petty states and hereditary princes, and <Iivided the 
country into 36 provinces, over each of which he set officials ap¬ 
pointed by and directly responsible to himself. As an cmlilern and 
centre of his power he built a capital near the present Hsianfu. He 
introduced a uniform system of laws, weights and measures, thus 
aiding both unity and comme rce. He extended the Iwundarics of 
the empire, carrying his arms into what is Fu-kien, Kwanglung 
and Kwangsi, and against the barbarians—the Hsiung Nu—on the 
northern and western frontiers. To defend his borders on the side 
from which they were most frequently attacked, he constructed 
the Great Wall. This had probably already existed in part, but he 
completed and strengthened it. Later orthodox scholars held his 
name in reproach for one of the signal acts of his reign, the 
“Burning of the Books.” What motives lay behind this deed we do 
not know; he probably believed that the scholars who were advo¬ 
cating political philosophies contrary to the Legalist school on 
which he was building his regime were enemies of the new order 
he was trying to establish. Whatever his motives, he had the 
existing literature collected and burned, exempting only copies 
he preserved in the imperial library and books dealing with 
divination, pharmacy, medicine, agriculture and arboriculture. 


He commanded .scholars to desist from di.scussing the past. The 
old order did not expire without a struggle. Ch’in Shih Huang 
Ti died in 210 b.c. and almost as soon as his strong hand was 
removed the structure he had erected collapsed. Insurrection 
broke out, the feeble “Second Emperor” was murdered (207 
B.C.), and military chieftains set to fighting for the throne. 

The Han Dynasty. —Out of the renewed civil strife one of (he 
contestants, Liu Pang, shortly emerged victorious and founded the 
Han dyna.sty (202 b.c. —Liu Pang counted his reicn as having 
begun in 206 B.c.). The effort of Ch’in Shili Huang Ti had not 
been in vain. The “feudalism” of the last ye.irs of the Chou had 
been so badly shattered that Liu Pang found it i)os>ible quickly 
to unite the country. At the beginning the Han attempted to 
rule the empire by a system which was a combination of that in¬ 
stituted by the Ch in and of “feudali.sm.” Members of the em- 
^>cror’s family were placed over the main divisions of the realm. 
This compromi.se carried witli it the seeds of the old pi'rnicious 
particularism, however, and after about a century the principle of 
hereditary local pow'cr was curtailed, and the practice was adopletl 
of governing through a civil service recruited on the basis of 
worth. W'orth was to be discovered in part by means of examina¬ 
tions. Confucianism in a modified form rather than Legalism be¬ 
came orthodox. Greatly enlarged by later dynasties, the practice 
of recruiting oftickls by means of examinations was to be a means 
of holding the country together. It was one of the most succe.ssful 
political devices ever invented. 

With the consolidation of China went foreign conquests. The 
major ones date from the long and brilliant reign of Wu Ti (140- 
80 B.c. ). The Han arms were directed chiefly against the bar¬ 
barians on the northwest, especially the Hsiung Nu. Alliances 
against this common foe were made with Central Asiatic peoples. 
To effect the alliances Chang Ch’ien was sent to the west and 
went as far as Bactria. The power of the Hsiung Nu was broken 
and the Han rule was extended into what is now Sinkiang. In (he 
dry air of the far northwest remains of fortresses and walls built 
by the Han to guard the frontier have survived to our own day. 
The Han also carried their arms south of the Yangtze as far as 
Tonkin, and to the northca.st into Korea. 

With unity, increased prosjX’rity and conquests came foreign 
trade. The caravan routes to the west had been made safe b>' the 
defeat of the Hsiung Nu, and products from central Asia and 
even from the outposts of the Hellenistic world reached China, 
and Chine.se goods were sent in exchange. 

Literature and art revived. The first emperor of the Han de¬ 
clined to remove the prohibition of Ch’in Shih Huang Ti against 
(he ancient books. The ban was lifted by his successor, however; 
documents which had csca|x;d the holocaust were brought out 
from their biding places, and scholars devoted themselves to re¬ 
storing the texts and writing commentaries on them. The Han 
could not boast of as much original philosophical thought as could 
the Chou; it may be that the emphasis placed by the state uj>on 
the study of the classics of the Confucian school discouraged 
originality. Taoism w'as espoused by many in high position, but 
it degenerated more and more into magic and the search for the 
elixir of life and for means of transmuting t(ic ba.scr metals into 
gold. Historiography was greatly developed, however, the out¬ 
standing work being the monumental Historical Records (Shih 
Chi) of Ssu-ma Ch’icn. Poetry, too, revived. In art the Han 
period showed some new forms, several of them possibly influ¬ 
enced by contacts with central Asia and the west. 

The Han rule suffered a temporary interruption when, in the ist 
century of the Christian era, 'Wang Mang, one of the most interest¬ 
ing social and economic innovators in Chinc.se history, set aside 
an infant emf)eror (a.d. 8), and for a few years ruled as the “New 
Emperor.” Princes of the Han, however, defeated and killed him, 
and in a.d. 23 restored the dynasty. The capital was now moved 
from Ch’ang-an in the later Shensi to Lo-yang in the later 
Honan. The dynasty after this interruption is known as the 
Later or—because of the change of capital—Eastern Han as dis¬ 
tinguished from the Earlier or Western Han. The I-ater Han re¬ 
newed the conquests in the west and under Gen. Pan Ch ao the 
Chinese became masters of parts of central Asia. A Chinese cm- 
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bassy reached the I’ersian jfulf. Partly horause of the control by 
the Hati of the caravan routes to central Asia and i>artiy because 
of file fMissession of Tonkin and the south, commerce was main¬ 
tained with th(.‘ Roman Orient—known to the Chinese as Ta Ts’in 
—f>ofh by land and f)y sea. Chinese silks were carried to the 
Mciliterranean world, and jirodints from central Asia and the 
Hellenistic world were hrouttht to China. 

Throu^(h these contacts with the west c.ame Buddhism. The 
story wliicli attributes its introdu(tion to a dream of the Em- 
jx'ror MiiiK 'I’i is a jhous fahritation of a later age, but that it 
entered China under the Han is certain. The Later Han continued 
the patronage of letters, and esfx'iially of (he Confucian school, 
which had been accorded by the Earlier Han. Literature flour¬ 
ished and was furthered by the invention of paper ic. a.d. 105). 

The annals of the Han dynasty, likc^ those both of its prede¬ 
cessors and sucic-ssors, are punctuated by rebellions and in¬ 
trigues. As thc> imperial line became weak, these succeeded in 
hrinRinK it to an end, and a pe riod of disunion fcjllow(‘d which 
was to l.ist for nearly four centuries. So (horouRhly had the Han 
emperors welded ('hina tORether, however, (hat cultural unity and 
the vi.sion of a siriRle empire were never lost, and to this day the 
C'hinc-se call themsc-lves the “Sons of Han.” Under the Ch’in and 
the Han China had for the* first time become a Rrcat slate. 

Thrcc-and-a*Half Centuries of Disunion (the “Three 
KiriRdoms”) —The Later Han tec hnically came to an end in (he 
year 220. It was succec'ded by thrc'c stale.s—the “Three KinR- 
cloms"—Wei in the north, rulc’d by the successors of Ts’ao Ts’ao, 
minister and betrayer of the last of the Han, Wu in the central 
and lower part of (lie V^ariRtze valley, with it.s capital at Nan¬ 
king, and Shu, in Szechwan, whcjse rnonarchs, of the house of 
Han, claimed title to the entire empire and which, for its Han con¬ 
nection, is known as the Minor or Shu Han. 'I he period was one of 
almost con,slant war and is famed for the exploits of its chief fig¬ 
ures, jMipularized for later ages by the stage and the historical 
novel, San Kuo Chi/i Yen /. Liu Pc-i, first prince of the Minor 
Han, was aided by ('hang I'ei and Kuan the latter of whom 
was later deilied as the (iocl of War, Kuan Ti. He* was also as¬ 
sisted by Clui-ko Liang, who was noted as a strategist and as the 
inventor of war machines. The fortunes of war varied, but not 
one of the three kingdoms was able long to conciuer the other two. 
for a hrit'f time the Minor Han was in the ascendant, hut the 
folly of its second ruler soon brought it to an end and its terri- 
toric's were annexed by Wei. Wei fell under the control of the 
Ssu-ma family and in a.d. 2(15 Ssu-ma Yen deposed his sovereign 
and proclaimed a new dynasty, the Western Chin (a.d. 265-317). 
Tor a brief time nearly all of China was under the rule of this 
hou.se, hut the union wa.s .short-lived. 

'I'o domestic dissension wa.s being added foreign invasion. Peo¬ 
ples from the north and west—Mongols, Hsiung Nu and TurLs— 
look advantage of the internal weakness of the fertile lands to the 
east and south, and seized much of (he territory north of the 
Yangtze. Many ephemeral states and dyna.sties followed, the in¬ 
vaders striving to establish themselves in the north, and the Chi- 
ne.sc', from the south, endeavouring to beat them back. The period 
is accordingly known as the ejxich of the northern and southern 
dynasties The most prominent among many dynasties of the 
pcTiod were the Ea.stern C'liin (a.d. 317-420), with its capital at 
Nanking, the Sung (a.d. 420-470, called Liu Sung to di.stinguish 
it from the later and more famous Sung dynasty), also with its 
catiilal at Nanking, the Northern or Yuan Wei (a.d. 3S6-636) of 
the 'Poha 'I'atars, with its capital at the present Tatung in Shansi, 
and at its end dividing into the western and the eastern W'ci, fol- 
lowcxlhy (he northern Ch’i and the northern Chou. In the south 
ruled the Ch’en. 

The |>oriod was one of transition in civilization. Many of the 
inv'aders adopted Chinc.se culture, hut they could not but modify 
it. Buddhism now achieved popularity, perhaps in part because 
with- the breakdown of central authority the Confucian school 
could not offer the resi.stance that it could under the Han. Many 
of the inonarchs esjHHised the foreign cult, missionaries came in 
numbers, and ('hinese, the best known of whom was Fa Hsien, 
went on pilgrimages to the sacred sites in India and returned with 


Buddhist scriptures. By the time that the empire was once more 
united, Buddhi.sm had become an integral part of its life and was 
having profound effects upon other religions, popular thought, 
literature and art. The Buddhist sculptures of the period arc note¬ 
worthy. During the last years of disunion and during the first 
century or two of the union which followed. Buddhism was more 
prosperous than it was ever again to be in China. The many new 
sects which arose within it testified to its vigour. 

The Sui and the T’ang.—After the long period of division, 
union wa.s once more achieved, first under the Sui dynasty (a.d. 
589-618 ) and then under the T’ang (a.d. 618-907). Under the sec¬ 
ond emperor of the T’ang, T’ai Tsung (a.d. 627-650), China be¬ 
came more j^w’crful than she had been since the Han and was for 
a time the strongest and largest empire on earth. Under the T’ang 
Chinese arms were carried again into Korea, into Turkistan, across 
the Pamirs to northwest India and into Tibet. To China, and es¬ 
pecially to the T’ang court at Ch’ang-an, the later Hsianfu, 
journeyed jx^oples of many lands and faiths. Muslims. Nestorians, 
and followers of Manichaeism came, and Persians sought aid 
against the Muslim Arab w’ave of invasion. The Nestorians had 
missionaries and churches in China, and, apparently, a fairly ex¬ 
tensive literature. Japanese carried home ideas which were to 
continue the revolution in the life of their nation that contact 
with China immediately before the T’ang had begun. Chinese 
Buddhist pilgrims, too, continued to visit India. 

Under the T’ang the bureaucracy and its accompanying civil 
service examinations were further developed and the latter w’crc 
capped by the foundation of the Han Lin academy, in later years 
charged with the compilation of histories, the drafting of decrees 
and other literary labours. 

Under the T’ang, prosperity, brought by the arts of peace, flour¬ 
ished. Painting reached new heights and China’s most famous 
poets wrote. Among the latter the most distinguished were the 
realistic Tu Fu and the Bohemian and attractive Li Po. From the 
T’ang dynasty dates the earliest known printing, and paper money 
made its appearance. 

Of the many rulers of the T’ang little need be said here. Be¬ 
sides T'ai Tsung the best remembered was probably Hsuan Tsung 
(Ming Huang) (reigned a.d. 712-756). Under him lived the great¬ 
est poets and painters. In him the dynasty reached its apex and 
toward the close of his reign a disastrous rebellion broke out 
which marked the beginning of the dynasty’s decline. After him 
invasions and rebellions decimated the population, and in a.d. 907 
the dynasty was brought to an end. 

The Five Dynasties (a.d. 907-960).—F'ollowing (he T'ang 
various aspirants for imperial honours fought for the throne, and 
in quick succession there followed five ephemeral dynasties, known 
as the Later Liang, the Later T’ang, the Later Chin, the Later 
Han and the Later Chou. Their assumption of famous names did 
not prevent the early demise of each, and in 960 the last gave wav 
to the Sung dynasty. 

The Sung Dynasty (a.d. 960-1279).—The Sung dynasty, 
founded by Chao Kuang-yin, began auspiciously. Most of the 
country was reduced to submission, the capital was placed at Kai- 
feng, near the site of the glories of some earlier dynasties, and a 
further step toward centralizing power in the hands of the emperor 
was taken in creating a national board of punishments, to which, 
rather than to the provincial authorities, as formerly, the final de¬ 
cree in capital offenses was entrusted. Before long evil days came. 
An attempt to conquer the K’itan, a people of Mongol tongue who 
ruled the Liaotung pieninsula, proved unsuccessful, and the K’itan 
occupied portions of the empire adjoining their domains and were 
prevented from further depredations only by the payment of trib¬ 
ute. On the northwest another kingdom, that of Hsi Hsia, threat¬ 
ened the frontiers and fought both the Sung and the K’lLan. The 
Sung called to their assistance the Chin (“Golden”) Tatars, but 
these, after expelling the K'itan, made themselves masters of the 
territory north of the Yangtze and the Sung were constrained to 
move their capital to Hangchow. In the wake of the Chin came 
the Mongols, The great Mongol general, Temuchin, or Jenghiz 
Khan, invaded China early in the 13th century. By 1223 he had 
possession of most of the country north of the Yellow river, hav- 
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ing defeated the Chin. Before his death (1227) Jenghiz had made 
further inroads on the Chin and had defeated the Hsi Hsia. Jen¬ 
ghiz’ successor, Ogodai, formed an alliance with the Sung and the 
two made an end of the Chin. The allies then fell out and the 
Mongols under Ogodai, Mangu and Khublai pressed south, until, 
after the last of the Sung monarchs had in despair cast himself 
into the sea, Khublai in 1279 became emperor of all China. 

The military misfortunes of the Sung did not prevent the dy¬ 
nasty from synchronizing with one of the great creative periods 
of Chinese culture. Painting, under the influence of Buddhism and 
Taoism, reached a very high point. Philosophical schools con¬ 
tended with each other, and one, culminating in Chu Hsi (a.d. 
1130-1200), gave Confucianism the form which until the 20th 
century was to be regarded as orthodox. Notable histories were 
written, among them that of Ssu-ma Kuang. An interesting ex¬ 
periment in economic and political reorganization was made under 
the leadership of Wang An-shih (a.d. 1021-86). Wang An-shih 
was a brilliant and thorough-going radical. He sought to change 
the existing educational system and make it of more practical use. 
He i.s.sucd original commentaries on the classics, reading new 
meanings into these ancient documents. For 18 years, as prime 
mini.ster, he inaugurated and superintended what resembled the 
later European socialism. His object was to make the state better 
fitted to cope with its foreign enemies. To this end he would have 
the government take over the entire management of commerce, 
redivide the land, regulate prices, make loans to farmers at mod¬ 
erate rates of interest, and place more of the burden of taxation 
on the rich. He also put upon every family the burden of military 
defense and appointed a commission to fix a national budget. 
Wang inevitably had many enemies and critics, one of the chief 
being Ssu-ma Kuang. These eventually forced his retirement and 
restored the status quo. 

The Mongol Dynasty (a.d. 1280-1368).—^The Mongol or, as 
it w'as ofiicially known, the Yuan dynasty, was not of long dura¬ 
tion. The reign of Khublai was brilliant. From his capital at 
Khanbaliq, or Cambaluc, on approximately the site of the pre.sent 
Peiping, he ruled not only over China but over most of the vast 
Mongol empire, with its w'estern frontiers in Mesopotamia and 
Europe. Expeditions were sent into Champa, Annam, Burma and 
Java, and against Japan. Under him, however, Mongol power 
reached its climax. The invasions to the south ended in a some¬ 
what inglorious retirement, the attempt on Java was unsuccessful 
and the armadas against Japan met with overwhelming disaster. 
The Mongols ruled China largely as conquerors and brought in 
many foreign troops and hordes of foreign officials. After Khublai 
the ability of the monarchs rapidly declined, rebellions arose, the 
Mongols were expelled and in 1368 the most successful of their 
opponents, an ex-Buddhist monk, Chu Yuan-chang, became the 
first emperor of a new dynasty, the Ming. 

The Yuan dynasty, brief though it was, was not without notable 
developments. The Grand Canal wa.s completed, and drama and 
the novel first became important. The safety of the tran.s-Asiatic 
trade routes under Mongol rule and the Mongol method of govern¬ 
ment brought many foreigners into China. Nestorian Christianity 
had survived on the edges of the empire since the T’ang and now 
reappeared in China, Muslims entered in fairly large numbers, 
and even Armenians were to be found. Now for the first time 
western Europeans made their way to China. The eastward expan¬ 
sion of Europe in the crusades and Italian commerce, and the 
burst of missionary enthusiasm through the Franciscan and Do¬ 
minican orders brought Europeans to the western fringes of the 
Mongol empire. It was natural that European merchants and mis¬ 
sionaries should make their way to China—or Cathay, as they 
called it. Most notable among the merchants were the Venetians, 
Nicolo and Maffeo Polo, and the son of Nicolo, Marco. Marco 
Polo was for years in the service of Khublai and, returning to 
Venice, wrote the account of his travels which has made him fa¬ 
mous. Friars were sent as envoys to the Mongol rulers in central 
Asia, but so far as we know the first to reach China was the Fran¬ 
ciscan, John of Monte Corvino, who arrived at Cambaluc in 1294 
and there, in the ensuing three decades or more, built up a Chris¬ 
tian community numbering several thousands. When the news of 


his success reached Europe he was created archbishop of Cam¬ 
baluc, and reinforcements were sent him. In the course of the 
next few years numbers of other mis.sionaries arrived, notably a 
papal legate, John of MarignoIIi. With the collapse of Mongol 
rule, however, the trade routes became unsafe, an anti-foreign re¬ 
action .set in and Europeans, both merchants and missionaries, 
disappeared from China and the Catholic Nestorian communities 
passed out of existence. 

The Ming Dynasty (1368-1644).—This new and purel\' Chi¬ 
nese dynasty was not noteworthy for its brilliance. Under it. 
however, the empire was fairly prosperous. The first emperor, 
Chu Yuan-chang, better knowm by his reign title, Hung \Vu, uni¬ 
fied the country and established his capital at Nanking. His fourth 
son, the third emperor, commonly known by his reign title, Yung 
Lo, came to the throne through a sea of blood, but proved an able 
ruler. He was a great builder; he established his seat at Peking, 
and the palaces and temples which through succeeding centurii-s 
made the city architecturally one of the outstanding capitals of 
the world, were largely his work. He was a patron of literature. He 
.sent expeditions to the south and southeast as far as Java and 
Ceylon. One of the princes of Ceylon was brought >captive to 
China and for years tribute came from the island. Under a suc¬ 
ceeding monarch an expedition was .sent liy .sea as far a.s the 
Persian gulf. Under the Ming emperors, moreo\'er, Korea was in¬ 
vaded, Annam for a time became subject to Chiiiii and frequent 
wars with the Mongols usually kept those ancient enemies at bay. 
As time passed, the decline which was the inevitable fate of dynas¬ 
ties brought weakness to the empire. The Japane.se invaded Korea 
and for decades Japane.se pirates ravaged the coasts. 

In cultural achievements the Ming period is not remembered for 
any marked creativeness. Philosophy was dominated by Chu 
Hsi, and one thinker, Wang Yang-ming (i472-i5.>8,», challenged 
the orthodox school with sufticient originality and success to be 
prominently remembered. In literature most of the energy f)f 
scholars was exix'nded in compiling encyclopaedias and in col¬ 
lecting and editing the works of the past. Architecture there was, 
and ceramics and lacquer of great beauty, but painting did not 
reach the heights that it had under the Sung. China was populous 
and wealthy but did not manifest the cultural activity shown in 
certain of the preceding dynasties. 

The Ming period was made memorable by the renewed coming 
of Europeans. The European voyages and conquests of (he i6lh 
century brought the Portuguese to India, Malacca, China and 
Japan, and the Spaniards to the Philippines. The first Portuguese 
reached China about 1514 and before many years had established 
themselves at several ports. The first comers were so truculent, 
however, that before long they were driven out or ma.s.sacred. 
For a brief time the Portuguc.se traded from the island of Shang- 
chuan, south of Canton, but shortly afterwards were iK.‘rmitted to 
form a settlement at Macao—the exact date is uncertain, hut was 
probably between 1552 and 1560—and retained that as their base. 
Missionaries came. St. Francis Xavier died on Chang-( huen-.shan 
in 1552 while engaged in a vain attempt to enler the empire. His 
fellow Jesuits renewed the effort and before the close of the cen¬ 
tury bad established themselves in several cities in the inlerior 
The ablest of their number was Matthew Ricci (1552-1610), an 
Italian, who arrived in China in 1582 and in 1601 succeeded in 
effecting a residence in Peking. Ricci and his as.sociates com¬ 
mended themselves to the scholar-official class by their knowl¬ 
edge of science, especially of mathematics and astronomy, and 
were placed in charge of the government’s bureau of astronomy 
in Peking. 

The Manchus, —The weakening Ming dynasty was overthrown 
by invaders from the northeast, the Manchus. The Manchus 
had been welded into a formidable force by Nurhachu (1559-- 
1626) and before his death had a.spired to the empire. Their op¬ 
portunity came when, in 1644, a reliel, Li Tzu-rh’eng, made him¬ 
self ma.ster of Peking and the Ming emperor committed suicide, 
A Ming general, Wu San-kuei, joined forces with the Manchus 
to oust Li, and a Manchu prince was placed on the throne. Ming 
claimants did not tamely submit, arfd it was not until 1662 that 
the last of them, driven, after stubborn resistance, to the Burmese 
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borders of Yunnan, came to his end. Somewhat later, the suc¬ 
cessors of Koxinga, who had been implacable toward the Man- 
chu.s and had harried the south coast and had ruled Formosa, 
were eliminated. 

For a century and a half the Manchus provided the throne with 
able rulers. The monarchs, whose reigns w'ere named Kang Hsi 
< 1602-1723) and, after the brief interlude of Yung Ch’eng (1723- 
3O), Ch’ien Lung (1736-96), had, from the standpoint of foreign 
conquests and domestic prosjx'Hty, as brilliant careers as the em¬ 
pire had known The Manchus ruled as conquerors and maintained 
{K'rmanenf garrisons in strategic centres throughout the country. 
t)ul they a(lo[)ted ('hinese (ullure, fK'iqietuated the time-honoured 
administrative machin(*ry and laws, associated ('hinese with them¬ 
selves in the highest boards at Peking, and opened to (hem all 
(he provincial offues. They guarded against revolt liy forbidding 
a (’hinese to hold office' in his native province, fiy frec|uently shift¬ 
ing ofticials. and by dividing the administrative resjaonsibility for 
each province among several officers who could serve as a check 
on one another. They vigorously put down revolts, notably that of 
Wu San-kuei, to whose aid they largely owned the throne. They 
ruh*d Manchuria, they conciuered Mongolia; under Rang Hsi 
they added Tibc't to their pos,sessions and, under Ch’ien Lung, 
Hi and Turkistan. ('h’ien Lung’s armies ixaietrated Hurma, Nepal, 
and Annam, and Korea paid tribute. Never had the empire cov¬ 
ered so much territory, and never had it been as populous. With 
the reign of Th’ien Lung the clynasly passed its zenith, and after 
it the (juality of the ruling house declined. In the later years of 
('h'ii-n Lung and under C'hia Ch'ing (1796-1820), Tao Kuang 
(1820-50), Hsien Feng (1850-61) and T’lmg Chih (1861-75) 
numerous rebellions kept part or all of the country in turmoil. 

In (ulture, the China of the Manclius was largely a continuation 
ot that of the Ming. Ceramics were elaborated, but painting did 
not ec|ual that of the Sung What were probably the greatest of 
Chinese novels were written. What was called Hun Hsur/i, or 
iian Learning, challenged (he dominant Sung jjhilosophy and 
studied critically the accepted texts of the classics. 

The outstanding series of events of the Manchu dynasty was 
connected with the increasing jiressure of Kurofiean people's upon 
China. Catholic missionaries continued to come. To the Jesuits 
wc're added in the 17th century Franciscans, Dominicans and Au¬ 
gust inians from the Philippines, Franciscans from Italy, and mem¬ 
bers of the Societc! des Missions Ltrangc'res of Paris. In 1692 
K ang Hsi issued what amounted to an edict of toleration, and for 
a number of \ ears the Church ])ros[HTed greatly. Mi.ssionaries and 
(.'hristian communities were in all provinces, and by 1700 the 
('atholies in the empire probably numbered more than 200,000. 
Then came a series of reverses. A prolonged controversy over 
the c|ueslion of what C'hinese term should be used for God 
and of what attitude should be taken by ('hristians tenvard cer¬ 
tain C'hine.se riles, among them the honours paid to ancestors 
and to C'onfucius, divided the foreign staff. When Rome linally 
spoke, the dec ision antagoni/.ed K ang Hsi and the Chinevse scholar 
das.s. Repealed persecutions aro.se—only in part because of the 
decision on the rites; in 1773 pajjal orders dissolved the Society 
(jf Jesus, and the La/arists, in spite of valiant attempts, could not 
fully take its place. Religious indifference in Euro|X‘. due to (he 
ICnlightenment, and the French Rcnolution and the wars of Napo¬ 
leon. cut off support from home. By 1800 the C'atholics in the 
empire numberc'd only about 200,000 and wc-re badly demoralized. 
Between i()00 and 1800, however, Catholic missionaries had 
helix'd to acquaint ('hina with F.uropean science and religion and, 
by their writings, had spread in FmrojH; a knowdedge of China. 

Euro{>ean merchants did not penetrate the empire as did the 
missionaries, but they continued to come. Although their com¬ 
merce declined, the Portuguese retained Macao. The French, 
Dutch and British oix-ned trade with China, and in 1784 came 
the first ship from the United States, the precursor of many more. 
By Hu* middle of the i8th century British trade was more impor¬ 
tant than that of any other occiclenial people and w;is the official j 
monopoly of the English East India company. Chinese teas, silks 
and cottons were in great demand in Europe^, and for a time were j 
paid for largely by sjX'cie. Eventual!}-, however, the importation j 


of opium, chiefly from India and on British ships, brought a rever¬ 
sal of the balance of trade. 

Commerce was carried on under great restrictions. By the close 
of the i8th century only one port, Canton, was ojxin to merchants 
from abroad. The Europeans were there confined to a small area 
—the “factories’"—and were ordered to spend the quiet months 
in Macao. Business could be conducted only through an officially 
designated group of Chinese merchants, the co-hong. The absence 
of fixed tariff charges, the exactions of venal officials, the unwill¬ 
ingness of the Chinese to permit official intercourse on the basis 
of equality, the prohibition against a Chinese teaching a foreigner 
the language, the subjection of the foreigner to Chinese laws and 
courts, were all galling to the westerner. Russia had little if any 
better treatment. Kang Hsi had momentarily checked the Russian 
advance by the caj^ture of Albazin (1685) and there followed the 
first treaty to be signed with a European iiow-er, that of Nerchinsk 
(1689), which, with its successor, the treaty of Kiakhta (1727), 
provided for trade, diplomatic intercourse—in part through a 
resident Ru.s.sian mi.ssion in Peking—and the extradition of 
criminals. 

Repeated attempts were made to obtain better terms. Portu- 
gue.se, Dutch and British embassies travelled to Peking, notably 
tho.se of the Itritish in 1793 and 1816. led respectively by Ma¬ 
cartney and Amher.st, but to no avail. The Chinese had never 
been accustomed to dealing with other governments on the basis 
of equality and regarded all foreign envoys as bearers of tribute. 

The First War with Great Britain and the First Group 
of Foreign Treaties (1839-44).—^uch a condition of affairs 
could not endure. The industrial revolution inaugurated a period 
of renewed expansion of the Occident, and the west desired 
admission to ('hina to market the products of its factories and 
to obtain raw- materials. This W'as also the period of the important 
“clipper .ship’’ trade between the United States and China. 

Pressure first came from Great Britain, the European nation in 
which the industrial revolution began. (Jn dem.-iml from British 
merchants, the monopoly of the China trade by the English East 
India company was abolished (18341 ^^“d incrijused friction be¬ 
tween the English and Chinese ensued. Lord Napier was appointed 
the first “supc'rintendent” of British trade in Canton (1834). but 
Chinese officials looked upon him as meri'ly a head merchant and 
refused to deal w-ith him as an (*(iual. Lord Napier died under 
the strain of his anomalous position and his successors were un¬ 
able to effect any improvement in the situation. Armed conflict 
was all but inevitable, British merchants were insisting upon 
more privileges than the Chinese were willing to concede, and 
British and Chinese ideas of international intercourse were 
fundamentally at variance—the one government being accus¬ 
tomed to a family of equal nations, the other knowing only an 
empire and subject peoples. Conceptions of law differed; the 
Chinese, with their emphasis on group responsibility, holding the 
entire British community liable for the misdemeanour of any 
of its members and insisting upon a life for a life, even when 
death had been accidental, and the British contending that upon 
the individual and not the community should be placed the 
respon.sibility for misdeeds. The conflict came to a head over the 
(juestion of the irnpxirtation of opium. This had long been pro¬ 
hibited by the Chinese government, but foreign merchants 
brought it in ever-increasing quantities and corrupt Chinese 
officials connived at its introduction. After many futile attempts at 
enforcement, Peking at last took vigorous action and dispatched 
a special commissioner, Lin Tse-hsu, to stamp out the trade. 
Lin arrived at Canton in 1839 and promptly set about his task. 
Foreign merchants were compelled to surrender their stocks of 
opium for destruction, and pressure was put upon them to give 
bond not to engage further in the importation of the drug. The 
British objected to what seemed to them high-handed measures, 
and in November 1839. hostilities broke out. The Chinese were 
rojxatedly defeated. The war dragged out until 1842. however, 
for the British contented them.selves largely with attacks on 
centres south of the Yangtze, and their victories alternated with 
unsuccessful attempts at negotiation. Finally, when Chinkiang— 
at the intersection of the Yangtze and the Grand Canal—was 
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tak.cn and Pekinffs communications with the south were threat- travel in the interior; (4) the activities of Christian missionaries 


ened, the imperial authorities were friphtened into concessions, 
and on Aug. 29, 1842, the treaty of Nanking was signed. 

This document provided for the cession of the island of Hong 
Kong to Great Britain, for the opening to foreign residence and 
commerce of five ports, Canton. Amoy, Foochow, Ningpo and 
Shanghai, for liberty' to appoint consuls at each port, for com¬ 
munication between British and Chinese officials of the same 
rank on the basis of equality, for an indemnify to the British, 
for the abolition of the co-hong, and for a “fair and regular 
tariff.” In 1843 regulations for trade were agreed upon and 
published, and a supplementary treaty was signed which fixed the 
tariff rates, assured to the British “most favoured nation” treat¬ 
ment, and contained the beginnings of extraterritoriality. Other 
western nations took advantage of China’s defeat. The Americans 
sent a commissioner, Caleb Cu.shing, who negotiated a treaty 
which conceded, in general, the same commercial privileges to 
Americans which had been granted to the British, and which, 
among other things, removed American citizens engaged in the 
opium traffic from the protection of their government, elaborated 
extraterritoriality, and provided for the revision of the treaty at 
the end of 12 years. In 1844 the French obtained a treaty which 
had much the same provisions for trade and official inter¬ 
course as were guaranteed by the British and American docu¬ 
ments. At the instance of the French, imperial edicts were issued 
jiroviding for the toleration of Catholic Christianity and for the 
rt'st oral ion of the Church property which had been sequestered 
in the persecutions of the previous century. In the next few 
) cars the Belgians and the Swedes were also given treaties. 

The Second Foreign War and the Second Group of 
Treaties, 1856-60.—The years between 1842 and 1856 were in 
effect a troubled truce. The treaties of 1842 and 1844 were satis- 
fattory neither to foreigners nor to Chinese. From the stand¬ 
point of the foreigner they did not grant enough. No provi.sion 
was made for travel in the interior, for residence in other places 
than the five open ports, or for direct diplomatic intercourse 
through representatives resident in Peking. The Chinese, on the 
other hand, believed that the treaties conceded too much, and 
since they had been extracted by force, the authorities were not 
disposed to abide by them any more than they were compelled 
to do. The Chinese were no further inclined than formerly to 
treat western “barbarians’’ as equals, Cla.shes were frequent. 
Moreover, the British treaties said nothing about opium, and the 
traffic in the drug continued, a constant source of friction. While 
the Americans, the British and the French were demanding that 
revision of the treaties which had been promised in the docu¬ 
ments of 1844, war between the British and the Chine.se broke 
out—as is often the case in times of international tension—over 
a comparatively minor incident, the violation by the Chinese of 
a British flag and the arrest of the crew, all Chinese, on a Chinese- 
owned but British-regi.stered craft, the lorcha “Arrow” (Oct. 8, 
1856). The French, then closely associated with the British 
through the Crimean War, found in the judicial murder of a 
Roman Catholic missionary, Chapdelaine, in Kwangsi (Feb. 29, 
1856), an occasion for joining in the conflict. The two powers 
did not at first press the war, for they were just emerging from 
the struggle in the Crimea and dififtculties with Persia in 1856-57, 
and the Sepoy mutiny, which blazed out in India in 1857, en¬ 
grossed the attention of the British. Late in 1857, however, the 
British and French took Canton, and in the following year their 
squadrons went north to Tientsin, thence to threaten Peking into 
submission. The Taku forts, commanding the entrance to Tien¬ 
tsin, were captured, and to save the capital the Chine.se granted 
the de.sired treaties. The Ru.ssian and American representatives, 
although not in the war, were on hand to profit by the French and 
British successes and also obtained treaties. The Russians ob¬ 
tained all the Chinese territory north of the Amur. 

The treaties of Tientsin (1858) in general contained the fol¬ 
lowing provisions: (i) the tariff was modified, and by the fixing of 
a rate for opium the importation of that drug was legalized: 
(2) the residence in Peking of diplomatic representative.s of the 
powers was promised; (3) foreigners w-erc to be permitted to 


were sanctioned, and Christians, both foreign and Chinese, were 
guaranteed freedom in the practice of their faith; (5) foreign 
merchant vessels were allowed on the Yangtze; (6) .several 
additional ports were opened to foreign residence and trade, in¬ 
cluding Chefoo and Newchwang in the north, one on Hainan, two 
on Formosa, and four on the Yangtze; (7) extraterritoriality 
was further elaborated; (8) regulations for trade, including the 
collection of customs, were develoix*d; and (y) indemnities were 
promised. 

When, in iSscj, the envoys came to complete the ratification 
of the treaties and to take up their residence in Peking, they 
found the road by Tientsin blocked and the Cliine.se prepared to 
conduct them to the capital by the port which was useci by the 
bearers of tribute from subject states. The Chinese, moreover, 
proposed the reconsideration of the treaties. The American min¬ 
ister cho.se to go to the capital by the suggested route and returned 
after the ceremony. The Russians were received by still another 
route. Neither gained much in dignity. The Briti.sh and French, 
how'cver, attempted to force their w'ay past the Taku forts 
and were repulsed. The tw’o pow'ers accordingly renewed the 
war and in i860 fought their way through Tientsin to Peking. 
Peking was captured, the enifX’ror fled to Jehol, and the British, 
in retaliation for the violation of a flag of truce and the death 
of some of it.s bearers, set fire to such of the summer i)alace 
as had escai)ed marauding Chinese troops. The Chinese were 
mw constrained to sign conventions by which they agreed to 
observe the treaties of 1858, to pay an additional indemnity, to 
open Tientsin to trade, and to permit—more definitely than 
agreed upon in 1858—the permanent residence of foreign min¬ 
isters in Peking, The British were ceded the Kowloon promontory 
opposite Hong Kong, and through the French was obtained treaty 
sanction for what had been promi.sed earlier, the restoration of 
confiscated Catholic Church property. In the Chinese, although 
not in the official (French), text of the French convention was 
also permission for French mi.ssionaries to lease or buy land and 
build houses in the interior. The Russians, still fi.shing in troubled 
w'aters, obtained a modification of their frontier by which the 
territory cast of the Ussuri was awarded to them. This territory 
had a long stretch of coast which included the site of 'Vladi¬ 
vostok. 

The treaties of 1842-44 and 1858-60 defined the legal basis on 
which intercourse between the Occident and China was to be con¬ 
ducted. They were later modified in details, but until 1943 in 
their main outlines they were the basis of the legal status of for¬ 
eigners in China. While at the time they seemed to .solve a troubh?- 
.some situation, they weakened Chinese sovereignty and threatened 
the existence of the state—partly by removing foreigners from 
Chinc.se juri.sdiction, partly by their regulation of the tariff, 
and partly by making Christian communities imperia in imperio. 

The T’ai P’ing Rebellion and Other Revolts and the Re¬ 
vival of the Manchu Power.—While the powers by their 
blows from without were lowering the prestige of the Manchus 
and were weakening the imperial structure, a rebellion which 
had its roots partly in foreign contacts was threatening the 
Manchu rule from within. This rebellion had its origin in a 
Hakka, Hung Hsiu-ch’iian. Hung, a school teacher and an un¬ 
successful competitor in the civil service examinations, in his 
young manhood suffered a serious illness which was accompanied 
by bizarre visions. These visions he later interpreted in the light 
of some books prepared by Protestants and which had been 
given him years before while he was in Canton. He believed that 
he was called by God to wean the Chinese from the worship of 
idols. To this end he preached (in the 1840s) in Kwangtung and 
Kwangsi. His followers formed themselves into societies, seem¬ 
ingly chiefly at the instance of a companion, Feng Yiin-shan, and 
about 1848 were welded into fighting units and a jiolitical force 
with aspirations to the throne, probably by an adventurer, Chu 
Chiu-t’ao. In 1852 they seized a city of some importance in 
Kwangsi but there lost Chu—captured and executed bv the 
Manchus. In .spite of this loss, the insurgents moved nr>rth into 
Hunan and from there down the Yangtze, until in 185,3 they took 
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Nanking. Their serious expedition to the north failed, but at Nan^ the most prominent incidents arising out of the presence of mis- 
king they ruled for over a decade, a fanatical sect whose faith sionaries. Interference by missionaries—^usually Catholic—on be- 
was an ill-assorted blend of misunderstood Christianity and native half of converts was a constant source of friction. In 1875 a 
Chinese beliefs. They showed an utter lack of ability to organize British exploring expedition was attacked, and an interpreter, 
their conquests and owed their temporary success more to the Margery, was killed on the border between Burma and Yunnan, 
weakness of the imperial government than to their own prowess. Great Britain took the occasion to demand not only redress but 
I hey were eventually (1864) put down, chiefly by Ts^ng Kuo- the adjustment of other outstanding questions. In the resulting 
fan, but with the aid of a picturesque foreign-otficered force Chefoo convention (1876) a number of new regulations for trade 
which was headed first by an American, Ward, and later by an and official intercourse were agreed upon, and four more cities 
English major, Charles George Gordon. The rebellion had cost were opened to foreigners. In the ’70s China and Russia nearly 
millions of lives and had wasted .some of China’s fairest provinces, came to blows over the occupation by the latter, during a rebellion 
During the T’ai P’ing rebellion the imperial government, in in Chinese Turkistan, of Hi. By the final settlement (1881) Rus- 
de.speratc straits for. revenue, resorted to likin (internal transit sia restored all but a .small part of the region. In 1881, after 
taxes on commerce; and, the crisis once past, continued it, Dur- prolonged friction, China recognized Japanese jurisdiction over 
ing the rebellion, too, as a convenience for the imperial authori- the Liuchiu islands. In the ’80s, from difficulties arising out of 
tics, the system began of collecting the maritime customs through the extension of h'rench authority over Annam, the desultory 
the agem;y of loreigners. This cx^ieclient was first adopted in Franco-Chincse war broke out. In was terminated in 1885 by a 
Shanghai, but proved so acceptable to both Chinese and foreign- treaty surrendering Chinese suzerainty over Annam. China for 
ers (hat it was extended to other ports. The imperial maritime mally recognized (1886) the British annexation of upper Burma, 
customs service so develoiicd was in 1863 placed under the with the provision that the decennial tribute-bearing mission 
direction of Robert Hart, and through his genius was officered by should be continued to be dispatched to Peking. This fell into 
an able foreign staff and became not only a dependable source of abeyance after 1900. 

revenue but an agency for the charting and lighting of the coasts In spite of imperial prohibition, the emigration of Chinese was 
and the inauguration of a postal system. Being national, not constant. Chinese had long been settling in adjacent lands (0 
provincidl, it was, moreover, a mea/j.s of cenlrdlizin^ the govern- the south—the Philippines, Borneo, Java, the Malay peninsula, 
ment in the hands of Peking. Siam and Burma. In the igth century’ the movement was acceJ- 

(hlier rebellions threatened the power of the Manchus, espe- crated, and large overseas Chinese communities arose, chiefly in 
dally in Shensi, Kan.su and Sinkiang, hut the.se were all suf>- the lands above mentioned. Some of the migration extended much 
])res.srd. The Manthu dynasty, indeed, for the moment took on farther, however—to the Pacific coast of the United States, the 
a new lea.se of life. Able Chinese came to its su[)port. The cm- South Sea islands, Australia, Peru, the West Indies, the Guianas 
press dowager. Tzu Hsi, who had had the good fortune to bear the and Central America. Now, as previously, nearly all of the volun- 
heir of Hsien Feng, ruled as co-reg(‘nt during the minorily of her tary expatriates came from Kwangtung, Fu-kien and Chekiang, 
.son, the emperor Tung Chih, and (hen on his death (1875) ob- Much of the emigration after the treaties was under the form of 
luint'd the succession for another mi!\or—known by his reign name contract labour, which often was thinly disguised slavery. Many 
of Kuang Hsii- and was dominant not only during his boyhood abuses were connected with it—kidnapping, and intolerable con- 
but after her nominal retirement (1889). Unscrupulous but vigor- ditions on shipboard and after arrival. After much agitation and 
ous, she probably prolonged the life of the dynasty. by a .succession of steps, by about 1875 the worst evils were elimi- 

Incrcasing Foreign Pressure on China, 1860-94.—The nated. Chinese immigration to the United States was never under 
years between i860 and 1894 were marked by no major crises contract, but it gave rise to much ill-fceling. At first welcomed, 
in China’s foreign relations, and Chinese life and culture went the Chinese soon met with opposition from white labour, especially 
(»n nearly unaltered by the preseruo of the westerner. Pressure in California. Several decades of trouble followefl. In part with 
wa.s .‘Steadily accumulating, however, occasional minor clashes the acquiescence of China, the United States suspended for set 
o<(urred, and (he stage was being set for revolutionary changes, periods the immigration of labourers. After 1900, without the 
ITorn lime to time new ports were opened, and through these con.scnt of China, that suspension was made for an indeterminate 
and the ones previously awiilahle foreign commerce was growing, time. Not until 1943 were Chinese immigrants placed on the 
As before i860, the British continued to lead. In the treaty ports quota and admitted on the same basis as Europeans, 
foreign lolonies arose, and in stime of (hem special districts were The growing pre.ssurc of the west began slowly to take effect, 
set aside, usually either as “conces.sions” or “setllemenfs” (some Before 1895 no startling changes in the structure of Chinese life 
of (hem dated from betore 18O0I, which, as a development of ex- occurred, but here and there were indications that China would 
Iralerritorialily. were under the administration of the foreigners, not remain as she had been. In the first place, she .somewhat 
through the consuls and some of them with a council elected by grudgingly began to enter into the diplomatic life of the world, 
the foreign tax-pa vers. In 1866 a Manchu was sent to Europe with Mr. (later Sir) Robert 

Christian missionaries, lioth Roman Catholic and Protestant, Hart to observe and report. In 1867 Anson Burlingame, who 
rai»iiily increased in numbcM'. The lirst Protestant missionary’, was retiring as United States minister in Peking, was asked to 
Rqbert Morrison, of th(‘ London Missionary society, arrived in head a mission to present China’s case to the governments of the 
1.S07. and under the impul.se of the vigorous new life of Proles- west. Burlingame went first to the United States and there 
lanlism in Europe and Arneriia, during the ensuing century rep- negotiated a treaty (1868) which among other things promi.sed 
reseiUatives of many societies followed—British, American and respect for the territorial integrity of China and freedom of 
European. Protestant mis.sionaries emphasized the translation immigration of Chinese labourers to the United States and recip- 
and distribution of the Scriptures and of religious and secular rocal rights of residence and travel. From Great Britain and 
literature, preaching, schools, medical relief and the formation of France the mission obtained assurances that pressure would not 
churches. They were largely responsible for CThina’s first con- be apj^lied inconsistent with the independence and safety of China, 
tai l.s wkh western education and medical science. Roman Cath- In 1870, after vi.siting several courts, and while in St. Petersburg, 
olics reinforced their missionary .staffs, empha,sizing the winning Burlingame died and his colleagues returned to China. The mis- 
of convert.s and the care of children in orphanages. By 1890 sion was much criticized, especially for Burlingame’s optimistic 
Protestant Chinese numbered about 50,000 and Roman CathoUc speeches, but—^with the exception of a much earlier one to Russia 
Chinese about 500,000. (i733^—"was China’s first formal embas'^y to that west with 

()cca.sional crises aro.se w’ith foreign powers and usually resulted which she must henceforth deal. Before 1880 resident envoys had 
in fresh concessions to the westerner, either in privileges or in been aj^inted to mo.st of the leading capitals of the world. In 
territory. The massacre of .some foreigners, chiefly French, at 1873 and again in the early’90s, the foreign envoy’s in Peking were 
rient.sin, in 1870, through anti-Catholic sentiment, and anti- given audience by the emperor, but alw'ays with a subtle sugges- 
Christian riots in the Yangtze valley in 1890 and 1891 were only tion that they were considered as coming from tributary states. 
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Not until 1894 were they received on the basis of full equality. 

In the ’70s, at the instance of Yung Wing, who had graduated 
from Yale in 1854, the Chinese government sent several scores 
of youths to the United States to be educated, but in 1881 a con¬ 
servative brought about their recall. Two government schools 
were founded to train men for diplomatic service. By 1894 tele¬ 
graph lines and a few miles of railway were built, and some 
attempts were made to reorganize China’s naval and military 
forces and to construct coast defenses according to western 
models. Chinese officialdom was, however, far from enthusiastic 
about such innovations. It was especially reluctant to borrow 
western capital, for foreign interference might follow. 

The Chino-Japanese War and the Beginning of Rapid 
Changes. —China could not hope long to remain semi-isolated. 
The Occident was continuing to expand, Japan, at China’s very 
doors, was rapidly adopting and adapting western culture, and 
the Middle Kingdom must sooner or later adjust'itself to the 
new world. 

The beginning of rapid change was brought by war with Japan. 
Korea had long been in an ill-defined po.sition of vassalage to 
China. Japanese, on the other hand, had invaded the peninsula 
at least twice, the latest occasion having been in the last decade 
of the 16th century. With her reorganization in the ’60s and 
■70s, Japan once more adopted an aggressive foreign policy, and 
in doing so came into conflict with China, for the latter, under 
the advice of Li Hung-chang, was inclined—with .some vacillation 
—to as.sert more actively than in the pa.st her authority as 
suzerain. Japan refused to recognize China’s suzerainty and the 
two nations came to l)lows over the di.spatch of troops by both 
to put down an insurrection in Korea, War was declared Aug. i, 
1894, and China was quickly and overwhelmingly defeated. By 
March 1895, the Japanese had successfully invaded Shantung 
and Manchuria, had captured Wei-hai-wei and Port Arthur, forti¬ 
fied posts which commanded the sea approaches to Peking, and 
the Chinese sued for peace. By the resulting treaty (of Shimono- 
.seki) China recognized the independence of Korea, ceded to Japan 
Formosa, the adjoining Pescadores Islands, and the Liaotung pen¬ 
insula (in Manchuria), agreed to pay an indemnity of 200,000,000 
taels, opened four more ports to trade, and promised a satisfac¬ 
tory treaty of commerce. Russia was not disposed to see Japan 
make gains which would threaten her own ambitions in the far 
east, and. backed by her ally, France, and by Germany—who pro¬ 
fessed fear of the “Yellow Peril’’—protested against the cession 
of the Liaotung territory. Japan had no other recourse but sub¬ 
mission, and the retrocession to China was made in return for 
a face-saving increase in the indemnity. 

The victory of Japan was the signal for a scramble among the 
IX)wers for leases, concessions and special privileges. The weak¬ 
ness of the Middle Kingdom had been unmistakably disclosed and 
for a few years it looked as though the powers, driven by earth- 
hunger and fear of one another, would partition it. Russian, 
French, British and German bankers angrily conte.sted for shares 
in the loans through which China was to pay the Japanese in¬ 
demnity. In 1895 Russia obtained permission to carry the Trans- 
Siberian railway directly across Manchuria instead of by the 
longer all-Russian route of the Amur and Ussuri. France secured 
a “rectification” of the frontier in the Mekong valley and rail¬ 
way and mining privileges in China. Great Britain, alarmed, de¬ 
manded and received concessions on the Burmese frontier. Ru¬ 
mours were soon afloat (1896) of further grants to Russia in 
Manchuria and of a promise to that same power of a Ica.se on 
Kiaochow bay in Shantung. Russia, too, extended her influence 
in Korea. In Nov. 1897, German forces seized Tsingtao, giving 
as an excuse the murder of German missionaries in Shantung, 
and the following March that port and land controlb'ng Kiaochow 
bay were leased to Germany for 99 years, and railway and mining 
concessions in Shantung were assured her. Russia made the 
German seizure of Tsingtao the signal for the occupation of Port 
Arthur and Talienwan (Dalny), and in March 1898 a portion of 
the Liaotung peninsula, which included these two ports, was leased 
to her for 25 years. Within a few weeks France was given a 99 
years’ lease to Kwangchow-wan in Kwangtung and Great Britain 


acquired Wei-hai-wei “for so long a period as Port Arthur shall 
remain in the occupation of Russia.” Great Britain also acquired 
a 99 years’ lease on an additional portion of the Kowloon prom- 
ontor>% opposite Hong Kong. 

Concurrently with the seizure of these leaseholds, the powers 
delimited “spheres of interest,” by which they meant, by im¬ 
plication, prior rights to provide capital for the development of 
mines and railway.s. and the promise of non-alienation of territory 
to another power. In case China should be partitioned, spheres 
of interest might become fornuil annexations. In 1897 France 
secured from China a “declaration of non-alienation” of Hainan 
to any third power. In 1898 Great Britain obtained a similar 
declaration for the provinces adjoining the Yangtze, France for 
the provinces bordering on Tonkin and Jap:m a promise that 
none of Fu-kicn would be alienated to any power whatsoever. 
Gcnnany claimed Shantung as her sphere and Russia the terri¬ 
tory north of the Great Wall. In 1899 Russia and Great Britain 
agreed not to interfere in each other’s preserves. Great Britain, 
too, exacted from China a promise that the in.siH>ctor-gcneral of 
the maritime customs should be of British nationality, at least, so 
long as the trade of Great Britain exceeded that of any other 
countr\'. Several of the powers, too, took advantage of the general 
scramble to demand “concessions” and additions to existing settle¬ 
ments in some of the treaty ports, 

vStill another form of the struggle for a slice of the Chinese 
melon was the competition for the privilege of providing capital 
for railways. The detail.s of the story are extremely complicated, 
but in general the results were that Russia acquired a monopoly 
on railway building in Manchuria; Belgian financiers—behind 
whom France and Russia were suspected to stand—provided the 
money for the road from Peking to Hankow; Germans furnished 
the capital for line.s in Shantung and for tlie northern section of 
the road from Tientsin to Pukow (on the Yangtze, opposite 
Nanking), Britons for the southern half of the road and the 
line from Shanghai to Nanking, and France was granted con- 
ces.sions for railways in her sphere of interest—Kwangtung, 
Kwang.si and Yunnan, An American syndicate was given the 
conces.sion for a road from Hankow' to (^'anton, l)ut the Belgians 
later acquired a controlling interest in the conif)any, and the 
Chinese, irritated, bought back the grant. The French got from 
the Russo-Chinese bank the contract for a road connecting 
Taiyiianfu with the Peking-Hankow line, and a Franco-Belgian 
syndicate the contract for a line from Kailengfu to Honanfu. 
Mining concessions, which need not be enumerated here, were 
also obtained by various foreign groups. 

To prevent the threatened disruption of China three major and 
widely different efforts were made. One was by the United States. 
In the autumn of 1899 American secretary of state, 

asked from England, France, Russia, Germany, Japan and Italy 
assurances that within their respective spheres of interest they 
would not interfere with any treaty port or vested interest, that 
no preferential harbour dues or railway charges would be given 
their subjects, and that the Chinese government should collect 
the customs duties and only according to the Chinese tariffs. 
This “open door policy” was not, strictly speaking, new, but was 
founded upon the most favoured nation clauses. Nor was it en¬ 
tirely disinterested. The United States held aloof, to be sure, 
from the scramble for leases and concessions, but this was partly 
because Americans were too engrossed in developing the virgin 
resource.s of their own land to engage in ventures abroad. On her 
acquisition of Hawaii and the Philippines, however, the United 
States had awakened to a livelier interest in the far east, and did 
not wish doors to be slammed in the faces of her merchants and 
bankers. All the powers assented to the American note, although 
Russia did so with slight reservations. 

The other major j^orts to save China were by the Chinese 
themselves. After the war with Japan clubs sprang up advocating 
“reform”—^reorganization on the occidental pattern. That, so 
the members urged, had been the secret of Japan’s victory. The 
great viceroy, Chang Chih-tung, came out with a widely read 
pamphlet, “I^am,” urging reform, although without the abandon¬ 
ment of the best of China’s heritage. Some of the extremists, 
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riotahly thf- hrillianl hut erratic K’anK Vu-wei and his disciple. 
Lian^ Ch'i-ch’;n), a master of ('hinese style, obtained the ear of 
the rm[K*ror and for a little over three month.s in the summer of 
tH(jH edit t alter edict poured forth from Peking? ordering some 
of the (hanges which the radicals desired, C'ornpared with what 
wa.s til hap[M-n in the next 25 years, these were moderate enough, 
hut at the time they seemed revolutionary. The civil service 
examinations were to he reformi'd, new schools w’ith western as 
well as Clhine.se subjects were to he founded, western military 
methods and ecjuipmenl were to he introduced and steps taken 
looking toward a national army based on conscription, reforms in 
the (ourts of law were projected, a government Iiureau to trans* 
late foreign works, and a ministry of arts, commerce and agri¬ 
culture were to he esiahli.shed, patent and copyright laws were to 
he introduced and rewards offered to authors and inventors, 
annual budgets of receipts and expenditure were sanctioned, and 
many sinecure of’fiie.s were abolished. 

Skilled statc'smen might have .succeeded in carrying through 
these reforms without [irovoking a major crisi.s, but the young 
emjM'ror knew little* of the world of men outside his palace walls, 
and his radical advisers had little or no experience; in government. 
The inevitable storm was, therefore, intensified, and in Sept. i8(>8 
the empress dowager suddenly intervened and inaugurated a third 
effort to save China—by a return to the conservative status quo. 
'I'he coup d'etat was precipitated by the emperor’s plan to thwart 
the reactionaries by [daiing rc-striclions on the empress dowager 
and executing h<*r most loyal henchman, Jung Lu. Information 
seems to have come to Jung Lu through Yuan Shih-kai, and Tzu 
Hsi acted promptly. On Sept. 22, i8c)H, she rea.ssumed the reins 
of government She kept the emperor a virtual prisoner and but 
for the powers might have had him tis.sassinated. As many re¬ 
formers as could be apprc'hended were executed, and most of 
the reform decrees were annulled. "I'zu Hsi attempted to restore 
the government as it had been and to strengthen it to resist 
foreign encroac. hments. 

The Boxer Uprising 1900.—On the heels of the conserva¬ 
tive reaction, and in part as a consociuence of it, came a blind 
attempt, largely popular, but sanctioned by tlie extremists, to oust 
the foreigner once* and for all. In iScyS and iSycj unrest was wide¬ 
spread, induced partly by the talk of reform, partly by the ag¬ 
gressions of the powers, and partly by the vigorous reaction led 
by the empress dowager. The government, in an attempt to pro¬ 
vide for the national defense against foreign aggres.sion, ordered 
the revival of the village train-bands or militia, and pul the plan 
into effect lirsl in the northeastern provinces. Into these train- 
bands came many of the local rowdies and here and there dis¬ 
orderly secret societies aflilialed with them. 'I'lie members prac¬ 
tised riles which they believed would make them invulnerable to 
bullets and came to be known (o foreigners as “Boxers”—a loose 
Iran.slation of the ('hine.se name for the bands, I Ho Tuan or 
I Ho C’h’uan, “Righteous Harmon)* Bands” or “Righteous Har¬ 
mony Fist.s.’’ One of the favourite mottoe.s of the Boxers was 
“I’rotect the country, destroy the foreigner.” By the autumn of 
1899 the Boxers were beginning to jH'rsecute Chri.stians—as “sec¬ 
ondary foreign devils”—especially in Shantung, where the anti- 
foreign \’u Hsien was go\’ernor. The powers, alarmed, brought 
pressure, and while they obtained the recall of Yii Hsien, that 
worthy was soon appointed to the governorship of Shansi, Jind 
unrest increased. An English missionary was murdered the last 
day of 1899. and by the following June the attacks on Chinese 
Christians became more frequent and foreigners were in grave 
danger. In early June (1900) an unsuccessful attempt of the 
lK)wers to throw additional troops into Peking aggravated the 
situation, and when, on June 17, foreigners seized the Taku forts 
to open the way to Tientsin and Peking, the storm broke. Against 
the counsel of saner heads, the empress dowager ordered all for¬ 
eigners to be killed. The German minister was murdered, and the 
other foreign ministers and their staffs, missionaries, and hundreds 
of Chinese Christians w'ere besieged in the legation quarter and 
in the Catholic cathedral in Peking. Scores of Roman Catholic 
and Protestant missionaries and thousands of Chinese Christians I 
were done to death, principally in Hof>ei, Shansi and Manchuria. ! 


I The powers declared that they w'ere not waging war on China, 
but were simply seeking to rescue their nationals and to suppress 
the Boxers, and the viceroys in the Yangtze valley and the south 
accordingly remained neutral and endeavoured to repress anti- 
foreign outbreaks within their jurisdiction. That attitude was 
also taken by high otbcials in most of the west and north. The 
disorders, therefore, were chiefly confined to the northeast. An 
international force captured Peking on August 14, the court fled 
to Hsianfu, and the foreign troops proceeded to loot the capital 
and then to relieve scattered groups of missionaries and Christians 
who had been standing siege and to disperse the Boxer remnants. 

Although the powers had not declared war on China, the\ 
deemed a formal .settlement necessary to exact reparation and to 
guard against a recurrence of the outbreak. After negotiations, 
which were prolonged by disagreements among the victors, in 
Sept. 1901 a protocol was finally signed. This document provided 
for the punishment, by China, of some of the officials held chiefly 
responsible, for memorial monuments for some of the murdered 
foreigners, for formal mis.sions of apology to Berlin for (he death 
of the German minister, for the suspension for five years of civil 
service examinations in towns where foreigners had been killed or 
mishandled, for the prohibition for at least two years of the im¬ 
portation of arms and ammunition, for an indemnity of 450.000.- 
000 taels, to be paid in 39 years and to be secured by the revenue.s 
of the imperial maritime customs, for the fortification and policing 
by foreigners of the legation quarter, the razing of the Taku forts, 
and (he maintenance by foreign troops of communication between 
Peking and the sea, for edicts against anti-foreign agitation, for 
the amendment of the existing commercial treaties, and for trans¬ 
forming the foreign office (Tsungli Yainen) into the chief of the 
ministries of state, under the name of the Wai Wu Pu. 

1900-11. The Era of Change to the Overthrow of the 
Manchus.—The Boxer year inaugurated momentous changes 
The empire was clearly at the mercy of the powers, and foreigners 
acted as though they were living in a conquered country. With 
the exception of Manchuria, encroachments on Chinese sover¬ 
eignty were not as marked as in 1898 and 1899. The Russians 
continued their aggressions. The disorders of 1900 had spread 
to Manchuria and thither Russia quickly dispatched large bodies 
of troops, ostensibly to protect her subjects and her investments. 
The Russian forces ruthlessly supiircssed all opposition and occu¬ 
pied much of the three provinces. Late in 1900 an agreement be¬ 
tween China and Ru.ssia promi.sed the latter extensive control in 
southern Manchuria and was modified only on jjrotest from the 
other powers. Both Great Britain and Japan wt're alarmed, the 
former because of her general fear of Russia in the east and 
the latter because of the threat to Korea, where Russian machina¬ 
tions were increasing. In defen.se against the common foe, the 
Anglo-Japanese alliance was formed (Jan. 30, 1902). Russia, 
subjected to pressure from these two powers and the United 
States, promised to respect the commercial rights of all nations, 
and agreed with China (April 8, 1902) gradually to withdraw her 
troops from Manchuria. However, she found pretexts for delays 
and sought from China, in return for evacuation, compensations 
which would have strengthened her hold on the debated territory. 

Great Britain, the United States and Japan sought to check 
Russia. Japan was especially concerned and strove by direct 
negotiations with St. Petersburg to obtain recognition of her inter¬ 
ests in Korea and the promised evacuation of Russian troops from 
Manchuria. Russia was obdurate and Japan had recourse to 
arms (Feb. 1904). In the ensuing months the Japanese captured 
Port Arthur, drove the Russians out of southern Manchuria, and 
destroyed the Russian fleets. In 1905 President Theodore Roosevelt 
proffered his good ofiFices, hostilities were suspended, and by the re¬ 
sulting Treaty of Portsmouth (Sept. 5, 1905) Russia recognized 
Japan’s interests in Korea, transferred to Japan her rights in the 
Liaotung peninsula, ceded to her the southern section of the 
Manchurian railway, and the southern half of Sakhalin, and both 
powers agreed to withdraw their troops from Manchuria, to use 
the railways in Manchuria, except those in the Liaotung penin¬ 
sula, only for economic and industrial and not for strategic pur¬ 
poses, and not to obstruct “measures common to all countries 
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which China may take for the development of the commerce and 
industry of Manchuria.” 

In this struggle over her territory China was a helpless spec¬ 
tator. Both belligerents promised to respect her neutrality, but the 
Chinese were not very successful 
in enforcing it. In a treaty with 
Japan (Dec. 22, 1905 ) in which 
China confirmed the treaty of 
Portsmouth in so far as it con¬ 
cerned her, secret protocols were 
inserted which Japan later used 
in an effort to close the door in 
Manchuria to other railways 
than her own. 

The war merely substituted 
Japan for Russia in southern 
Manchuria, and the former was 
no more scrupulous in respecting 
China’s •rights than was the lat¬ 
ter. Many Japanese contended, 
indeed, that having spent blood 
and treasure for Manchuria they 
had better rights there tlian the 
Chine.se. By the annexation of Cotton 
Korea (1910) Japan moved her shanghai 
boundary to the southeastern edge of Manchuria and strengthened 
her interests in Kirin and Fengtien, the southern two of the three 
provinces. Almost immediately after the war complaints began to 
be made that Japane.se authorities in Manchuria were discrimin.it- 
ing against the nationals of other countries. Creat Britain's hands 
were tied by the Anglo-Japanese alliance—renewed in i()05—but 
the United States, in contrast to a iironounced friendliness during 
the war which Presiiient Theodore Rooscwelt liad almost cemented 
into an alliance, actively strove to secure the open door in Japan’s 
new sphere of influence. Americans offered to buy parts of the 
railwax’s. The department of state supported American capital in 
seeking a railway concession in Manchuria, and in 1909 Secretary 
of State Knox propo.sed to neutralize the Manchurian roads by a 
joint loan from the j)owers for the purcha.se of existing lines and 
tile construction of new ones. ITie Knox proposal brought Russia 
and Japan together in a convention ( 1910 ) to safeguard their re- 
-spectixe interests in the three provinces. 

The suppression of the Boxer outbreak by the powers and the 
subsequent war between Japan and Russia seriously weakened 
Uhina. The governmental machinery, which had worked fairly 
well as long as China had not been in intimate touch with nations 
as powerful as herself, proved inadequate to meet the strain im¬ 
posed by the coming of the Occident. The Manchus would have 
to .show unusual ability if they wrre to .save their throne, and the 
Chinese if they were to avoid anarchy. 

After 1900 and especially after 1905 both Chine.se and Manchus 
set about the reorganization of the country. Even the mo.st con¬ 
servative could not fail to read the signs of the times, and the 
empress dowager, doubtless reluctantly and with many misgivings, 
attempted to direct the reform which she could no longer avert. 
In igo2 the court returned to T’eking and the empress dowager 
set herself to win the friendship of the foreigners, addressing 
herself especially to the ladies of the legations. Much more im¬ 
portant was the sanction which she gave to decrees which sought 
to aid and to regulate the introduction of western civilization. 

In 1902 orders were issued to remodel public instruction by 
the creation of new schools and by the introduction of western 
subjects in the curriculum. In Sept. 1905 a decree was promul¬ 
gated abolishing that most characteristic feature of the old edu¬ 
cational system, the civil service examination. Partly as a re.sult 
of these orders and partly in consequence of the general move¬ 
ment for reform, schools teaching Chinese and western subjects 
sprang up by the thou.sahd. The old examination stalls were razed 
and on some of the sites rose buildings dedicated to the new 
learning. Many a temple was converted for educational purposes. 
By the end of 1910 there were 35,198 government schtmls. with 
875,760 pupils. Protestant mis.sion institutions, once the un¬ 



popular representatives of a new learning, were now thronged 
and new ones were opened. Students by the thou.sand flocked to 
Japan, there to study in modern schools, and hundreds went to 
Europe and America, When, in 1908, the United States announced 
its purpo.se to return a portion of its share of the Boxer indemnity, 
the sums remitted were set aside for scholarships to enable 
Chinese to study in America. With the new schools came a flood 
of literature treating of western ideas, and publishing houses, 
notably the Commercial Press, arose to give it circulation. 

With educational reform went eftorts to put the country in a 
better state of defen.se. The foreign drilling of the northern 
army continued; throughout the country troops were trained in 
the new ways, greater honours were paid to military ofticers. and in 
1906 steps were taken toward the creation of a national force as 
contra.stcd with the older provincial ones. Naval construction, how¬ 
ever, was not seriously undertaken, although societies were started 
to collect funds for that purpose (1907) and in 1909 a naval com¬ 
mission was sent abroad to study methods of reorganization. 

In 1910 slavery was abolished, but since that institution was 
never as prominent in China as in parts of the Occident, the step 
did not entail marked revolution. Vigorous efforts were made to 
stamp out opium, an im{x*rial edict of Sept. 1906 inaugurating 
the campaign. The British government, under who.se protection 
was much of the foreign trade in the drug, in 1907 agreed to re¬ 
duce the importation concurrently with the progressive abolish¬ 
ment of the domestic growth of the poppy, at a rate which would 
extingui.sh the trade in ten years. The restriction on poppy-grow¬ 
ing proved so much more rapid than was anticipated that in 191 r 
(Jreat Britain agreed to the complete exclusion of the foreign 
drug from the provinces where the culture had ceased. 

Governmental reorganization was also undertaken. In 1902 a 
commission on juridical reform was established and in 1905 re¬ 
ported recommending the modification of the laws. As a begin¬ 
ning, torture, except in criminal cases, and certain cruel forms of 
punishment were ordered to be abolished. The reorgiinization of 
laws and judiciary was not sufficiently thorough-going, however, 
to cause the powers to di.spense with extraterritoriality. The re¬ 
form of the currency was discussed, but nothing effective was ac¬ 
complished, and with the apiiearance of new coins the previous 
confusion became worse confounded. 

Most important of all the governmental reforms was the at¬ 
tempt to introduce a constitution with repre.senlalive assemblies. 
In 1905 a commi.s.sion was sent abroad to study constitutional 
methods, and on its return, in igoO, a promise was made to intro¬ 
duce a parliamentary form of government. That same >’ear, as a 
preliminary, changes were made in the organization of the central 
administrative boards in Peking. Among these was an attempt 
at a more direct control of the imperial maritime customs service, 
which re.sulted in the retirement of Sir Roliert Hart from the in¬ 
spector-generalship in which he had given such noteworthy service. 

In Aug. 1908 an edict jiromi.sed the convocation of parliament 
in nine years, but the death of the emperor and of the empress 
dowager in November of thgt-year brought postjionement. The 
new empieror, a nejihew of the childle.ss Kwang Hsu, was an 
infant of tw'o-and-a-half years, and his father, Prince Chun, was 
appointed regent. The new reign was given the title of Hsiian 
T’ung. Shortly after its beginning the regency was deprived of 
the support of one of the strongest Ghinese by the forcible retire¬ 
ment of Yuan .Shih-k’ai, as a punishment, .so rumour had it, for 
his alleged betrayal of the regent’s brother, the late emperor, 
in 1898. 

Constitutional reform was only delayed by the change in rulers, 
and that briefly. In 1909 provincial assemldies met, chosen by a 
limited electorate, and in Oct. 1910 the national as.sembly con¬ 
vened, one-half of it elected and half apointed by the throne. 
The national assembly demanded the right to legislate, but for the 
time could merely gain the promise of the convocation of a par¬ 
liament with legislative powers in 1913 rather than in 1917- 

Along with changes in education and government went other 
sweeping alterations in the nation’s life. Several of the railways 
authorized before 1900 were constructed, bringing great modi¬ 
fications in transportation. Foreign shipping increased on the 
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coastal waters and the Yangtze, telegraph lines were extended, 
and the husiness of the post office multiplied. Foreign commerce 
more than doubled in the decade after 1901, and foreign mer¬ 
chandise penetrated to the remote.st hamlets. The numbers of 
missionaries rafiidly irn reased, and both the Catholic and Prot¬ 
estant communities showed a phenomenal growth. 

The Passing of the Manchus. —In 1912 the rising tide of 
I hange sw ept aside the Manchu.s. Ever since the conquest in 
the 17th century most of the Manchus had lived in comparative 
idleness, supposedly a standing army of occupation, but in reality 
inefficient fiensionaries. All through the 19th century the dynasty 
had been declining and in the death of the empress dowager it 
lost its last able leader. In 1911 the emperor was an infant and 
the regency utterly incompetent to guide the nation through the 
stormy waters ahead. The unsuccessful contests with foreign 
powers had shaken not only the dynasty but the entire machinery 
of government. The ferment of new ideas was already weakening 
the ancient wineskins, and only strong and wise leadership could 
prevent loss to both. “Reform” was in the air and secret revo¬ 
lutionary societies in and out of China were agitating for still 
more radii al adinn. Under the circumstances almost any incident 
might have toppled the Manchus off the throne. 

The chain of events immediately leading to the revolution 
began with the signing (April 5, 1911), with a four-power group 
of foreign hankers, of the Hukwang railway loan agreement for 
the construction of roads in lentral China. The Peking govern¬ 
ment decided to take over from a local company a line in 
Szechwan, on which constrinfion had been l)arely fK‘gun, and to 
apply part of the loan to its completion. The sum offen'd did 
nut meet (he demands of the stockholders and in Sept. 1911 the 
dissatisfaction boiled over into open revolt. On Oct. 10, in conse- 
c|uenrc of the uncovering of a plot in Hankow which had little 
or no connection with the Szechwan episode, a mutiny broke out 
among the troops in Wuchang, which is regarded as the formal 
beginning of the revolution. The mutineers soon captured the 
Wuchang mint and the arsenal at Wuchang, and city after city de¬ 
clared against the Manchu.s The regent, panic stricken, granted 
the assembly’s demand for the immediate adoption of a constitu¬ 
tion. and urged Yuan Shih-k'ai to come out of retirement and save 
the dynasty. Yuan, after much hesitation, accepted on his own 
terms, and at the end of October took the field at the head of the 
northern armies. In November he was made premier. 

Had Yuan acted vigorously he might have suppresscjcl the up¬ 
rising and SCI have delayed the inimitable. He dallied, how'ever, 
and by the end of the; year 14 provinces had declared against 
the Manchus. in several cities Manchu garrisons had been mas- 
.sticred, the regent had beem forced out of office, a provisional 
republican government had bc'(;n set up at Nanking, and the arch¬ 
revolutionist, Sun Vat-sen, had returned from abroad and had 
been elected president. 

In December, Yuan agreed to an armistice and entered upon 
negotiations with the republicans. On Feb. 12, 1912, the boy 
emperor was made to abdicate the throne in a jiroclamalion which 
transferred the government to the ix‘o|)le’s representatives, de- 
tl;»red that the constitution should henceforth be republican, and 
gave Yuan Shih-k’ai full powers to organize a provisional govern¬ 
ment. The Nanking authorities agret;d that the em|x;ror was to re¬ 
tain his title for life and to receive a large pension. To unify the 
country, Sun Yat-sen resigned the presidency and Yuan was 
chosen in his place. Li Yuan-hung, who had come into prominence 
in Wuchang in the initial stages of the relwllion, was elected vice- 
president. A provisional constitution was promulgated in March 
1912 by the Nanking parliament, and in April the government 
was transferred to Peking. 

The republic, established with such startling rapidity and com- 
[wrative ease, was destined to witness the progressive collapse 
of national unity and orderly government. The causes for this 
chaos'were, in the main, three. In the first place, traditional 
processes were Ix'ing rejH*atcd. The demise of every dynasty had 
been followed by civil strife, in which rival military chieftains 
St niggled for the throne. The disorder usually lasted for decades, 
and once, after the downfall of the Han dvaiasty, was prolonged 


for nearly four centuries. The peaceful transfer of power to Yuan 
Shih-k’ai under the guise of a republic for a time mitigated the 
struggle and even seemed to have averted it. Yuan, however, as 
wc shall soon see, did not prove strong enough to hold the country 
together. Until after 1928 no one else came as near to success 
as did he, and the country was broken up into ever smaller frag¬ 
ments, most of them ruled by military chieftains. Figures came 
and went from the political stage with bewildering rapidity, and 
after Yuan’s death (1916) the political map was seldom the same 
two years in succession. 

In the second place, the chaos was accentuated by new ideas 
from the west. For 2,000 years a change in dynasty had been 
followed by no very great alteration in the form of government. 
Each ruling house took over, with some modification, the laws 
and institutions of its predecessors. This, however, was no longer 
possible. The governmental machinery which had on the whole 
worked better over a longer period than any other ever devi.sed 
by man for so numerous a people, was being abandoned. It was 
ill adapted to the new conditions, and theoretical radicals, imbued 
with occidental ideas, and militarists tended to ignore if or to 
modify it more greatly than at any time since the Han. Such 
thorough-going political experimentation meant chaos, and new 
institutions were not cjuickly evolved for so enormous a section of 
mankind. 

In the third place, the disorder was increased by the inter¬ 
ference of foreigners. Ja])an was vitally concerned in the fate 
of its huge neighbour. Its population was .steadily increasing, no 
adequate relief could he hacl through emigration, and its only 
recourse was to add to its income by engaging in industry and 
commerce. If it were to do this, it must have access to raw 
materials, including coal and iron, and to markets. For these 
it most naturally looked to the adjoining continent, and espe¬ 
cially to China. Its life depended, therefore, upon keeping open 
the door into China, and it is not surprising that it sought to 
control portions of the republic and at times meddled in Chine.se 
politics. To Japan were added the we^tcrn jiowers, e.specially 
Ru.ssia. Beginning about 1922, but e.speciall\’after 1925, Ru.ssian 
communists sought to extend their inffuence into China and to 
foment the kind of revolution which they had achieved at home. 

It must be noted, however, that foreign activities helped to 
bring union as well as disunion. Resentment against the foreigner 
was the one issue on which (he vocal elements of the nation could 
unite; railways and telegraph lines—both of foreign origin- - 
heliHjd to bind the country together, and the foreign-controllcd 
customs service and the foreign-organized postal system were the 
only governmental agencies w'hich continued to function over all 
the country. 

The Republic Under Yuan Shih-k'ai.^ —For four years 
Yuan Shih-k’ai was able to delay the further disintegration of 
China. Fie faced no easy task. The radicals, who in August 1912 
took the party name of Kuomintang, regarded him with suspicion, 
and, obtaining a majority in the parliament which assembled in 
191^*^ under the prcnisional constitution of 1912, demanded a type 
of government in which the legislature should be supreme and 
the president a figurehead. Rival military leaders were beginning 
to appear, and gravx* financial difficulties faced a government 
whose fiscal machinery, already decrepit, had been disturbed by 
the revolution. The confidence of the powers, moreover, was not 
yet given the new regime. 

In the face of all these difficulties Yuan for a time achieved 
marked success and gradually restored in the provinces the author¬ 
ity of the central government. In April 1913, after prolonged 
negotiations, he concluded a “reorganization” loan with a financial 
group representing Great Britain, France, Russia, Germany and 
JaiKin. The loan, a large one, was secured by a lien on Chinese 
revenues, chiefly on the income from the salt monopoly—now 
put under foreign supervision. His financial position and the 
moral support of the powers thus assured, Yuan proceeded to 
defy the members of the Kuomintang. The latter had sought to 
block the loan and .saw in its conclusion grave danger to 
sclves. They continued obstructionist policies, and, as Yuan still 
prevailed, in the summer of 1913 some of them, including Sun 
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Vat-sen and Huang Hsing, declared a “punitive” expedition 
against him and for a while held Nanking. Yuan promptly put 
down the rebellion, and, after obtaining the ratification of the 
articles of the “permanent” con.stitution which had to do with 
choosing the president, and being elected under them (Oct. 1913), 
he outlawed the Kuomintang (Nov. 1913) and unseated its 
members of parliament. A few weeks later he disbanded what 
remained of parliament, replacing it with an administrative council 
selected by himself. In March 1914 the provincial assemblies were 
dissolved. A new constitution, framed by a body controlled by 
Yuan, was promulgated in May 1914. The president’s power 
was greatly strengthened, his term was lengthened to ten years, 
and he might be rechosen by the council of state or control the 
election of his successor. In 1914 Yuan performed the imperial 
ceremonies in the Temple of Heaven at the winter solstice. He 
seemed to be winning against the opposition and in 1915 prepared 
to take the further step of having himself formally chosen and 
proclaimed emperor. In the summer of 1915 the Chou-an Hui, 
made up chiefly of Yuan’s adherents, organized an energetic 
propaganda for the restoration of the monarchy, and, in spite 
of some plain-spoken objections, notably by the distinguished 
scholar, Liang Ch'i-ch’ao, and the disapproval of the vice-presi¬ 
dent, Li Yuan-hung, and even of some of his former supporters. 
Yuan, after going through the form of a “referendum,” and, as 
precedent demanded, declining the initial requests of the council 
of state, announced the restoration of the monarchy. Disposition 
continued to develop, however, for radicals were not slow to 
denounce this usuriKition by their arch-enemy, and military chiefs 
had no desire to see Yuan seize the coveted prize. Moreover, 
Japan, backed by Great Britain, Russia and France, cautioned 
delay. Yuan accordingly postponed the coronation. By the end 
of 1915 rebellion, led by Ts’ai Ao, had broken out in distant 
Yunnan, and by the end of March 1916 so many of the provinces 
had declared their “independence” that Yuan’s remaining friends 
advised him to resign the presidency. This Yuan declined to do, 
but he did consent to the restoration of parliamentary government. 
Yuan’s concessions merely strengthened the opposition and the 
Kuomintang leaders established a provisional government at 
Canton and elected Li Yuan-hung president. At this juncture 
(June 6, 1916) Yuan fortunately died, prostrated by chagrin and 
rage. 

With Yuan removed, the country appeared quickly to unite. 
Li Yuan-hung, unopposed, succeeded to the presidency; Tuan 
Chi-jui, appointed by Yuan in the last few weeks of his life, 
continued as premier and brought to the support of the new 
government some of the northern military chiefs, and the 
parliament of 1913, reassembling, brought back to Peking many 
of the Kuomintang. The government seemed to be further 
strengthened by the election to the vice-presidency of Feng Kuo- 
chang, dominant in the lower part of the Yangtze valley. The 
very strength of the new government was, however, its weakness, 
for it was made up of elements which were fundamentally discord¬ 
ant and which any crisis might set at loggerheads. This crisis was 
to grow out of international reactions in which China was inex¬ 
tricably involved. 

Foreign Relations, 1911-17. —The revolution did not imme¬ 
diately bring marked change in China’s foreign relations. Tibet 
and Outer Mongolia, at best never too firmly attached to the 
empire, took the opportunity afforded by the shift in governments 
to effect their virtual independence, and Great Britain in the 
former case and Russia in the latter were not slow to attempt to 
extend their influence over territories which abutted so directly 
upon their own. China recognized the autonomy of Outer Mon- j 
golia in return for the acknowledgment of her suzerainty but she 
was less pliant in yielding to British ambitions in Tibet. On the : 
whole, the powers made little objection to the establishment of the 
republic, although recognition was more prompt on the part of 
some than of others. 

The outbreak of World War I, however, brought serious diffi¬ 
culties. With Europe absorbed in internecine strife, Japan saw 
a golden opportunity to extend her power in China. The Anglo- 
Japanese alliance afforded her a welcome excuse for seeking to 


eliminate Germany from the fnr east. Accordingly, in Aug, 1914 
she dispatched an expedition to Shantnng, .ind, with the co¬ 
operation of a small British force, captun'd I'singtao and the 
other German possessions in the province. I'hrough her premier. 
Japan averred that she had “no ulterior motive, no deosirc to 
secure more territory, no thought of depriving China or other 
peoples of anything which thc>’ now pos.scss,” but she disregarded 
Chinese neutrality and protests, and later went beyond any privi¬ 
leges ever granted to Germany in demarcating a railway zone and 
establishing a civil administration along it. 

The occupation of the German properties in Shantung was 
only a beginning. In Jan. 1915 Japan presented to Peking a 
formidable array of 21 demands in five groups. 

1. In Shantung, China was to agree to any transfer of German 
possessions to Japan that the latter might oi)tain. China was not 
to alienate to a third power any territory in the province; she was 
to declare additional cities to be open ports and was to grant 
certain railway privileges. 

2. In south Manchuria and eastern Inner Mongolia, the lease 
of Port Arthur, Dairen (Dalny), and the railways were to be ex¬ 
tended to 99 years. Anywhere in these regions, Japane.se might 
lea.se land and travel or reside. There were, too, demands for 
mining and railway privileges, and for the Japanese control of 
loans and the employment of Japane.se official advisers. 

3. The Han-ych-p’ing company, the largest Chinese iron-min¬ 
ing and smelting concern, was to be made a Chino-Japanese enter¬ 
prise and China was not to sell her inlcrcjit in it without Jaf)an’s 
con.senl. 

4. China was to promise not to cede or lease to any third power 
any harbour, bay or island along her coast, 

5. China wa.s to employ Japanese as advisers to the central gov¬ 
ernment; the police departments in certain di.stricts were to be 
jointly administered by Japanese and Chinese; China was cither 
to buy 50% or more of her munitions from Japan or to establish 
a Chino-Japane.se arsenal, which was to use Japanese materials 
under the direction of Japanese; Japanese were to be granted the 
privilege of buying land in the interior for schools, hospitals and 
churches; certain railway concessions in the Yangtze valley were 
to be promised, and Japan was to be allowed to .scrutinize all 
proposed loans of foreign capital for mines and works in Fu-kien. 

Japan attempted to keep the demands secret, but they became 
known and a wave of indignation swept over China and criticism 
was publicly and vigorously expressed in Great Britain and the 
United States. The Japanese were constrained to make important 
concessions, but they had the upper hand and knew it, and pre¬ 
sented an ultimatum, to which China, helpless, had no recourse 
but submission. By a series of treaties and excliange of notes 
China agreed to the first three groups, with imiiortant modifica¬ 
tions in her favour; group four was met by a presidential man¬ 
date which directed that no part of China’s coast should be ceded 
to any power, and group five was reserved for further negotia¬ 
tions except for a promise from China that no nation should be 
permitted to construct a dockyard, a coaling station or a naval 
base on the coast of Fu-kien. 

In Aug. 1916 trouble broke out between Chinese and Japanese 
troops on the Manchurian-Mongolian border which led to fresh 
demands upon China—demands from which, however, Tokyo 
subsequently largely retreated. Then, in Feb. and March of 1917, 
Japan made .secret arrangements with Great Britain, France and 
Italy, whereby these powers assured her their support to her de¬ 
mands at the peace conference for the former German holdings 
in Shantung. 

China’s Entrance into the War and Further Internal 
Difficulties,^ —As World War I progressed, prcs.sure was brought 
upon China to induce her to enter the struggle on the side of the 
Allies. In Feb, 1917 the United States invited the Chinese gov¬ 
ernment to follow its example in protesting against Germany’s 
submarine campaign and severing diplomatic relations, and the 
Franco-Japanesc secret notes of March i, 1917 promised Tokyo’s 
support to the effort to induce Peking to take the step. On Feb. 
9 the Chinese foreign office sent warning to Germany, and on 
March 14 broke off diplomatic intercourse. 
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The fjue.sti)!) of wh^thrr China should «o further and declare | by Japan. In Nov. 1917 the United States, in an effort to adju.st 
war on Cermanv iifjvv aroused a discussion which loosed the her dithculLies with Japan, entered upon the Lansing-lshii ajiree- 
bonds, never stron^e between the discordant elements which had I ment (terminated March 30. 19-2.5,), by which she recognized that 
made up the national governmetit since the death of Yuan Shih- j because of “territorial propinquity . . . Japan had si-)ecial in- 
k’ai. I'he (ounlrv was once more jilunged into civil strife— j terests in China,” and so seemed to have delivered the latter over 
strife from which, stimulated by other factors, China was in j to the island empire. A “war participation board” with a Japanese 

19:6 only beginning to emerge. The premier, Tuan (!hi-jui, i adviser and an “arms contract” (Jan. 1918) betokened the growth 

wished China to enter the war and convened a conference of mili- | of Japanese influence at Peking, and in May 1918 Japan ind 

tarv governors which on Ai)ril j 6 voted for that action. A few j China entered into an agreement for defense against possible 

days later the cabirn t unanimously voted to supixirt it. Members invasion from the north. The Anfu clicjue around Tuan Chi-jui 
of parliament, however, alarmed at the attempt to coerce it into concluded agreements with Japan for the construction of railways 
assent and by rumours of secret agreements between Tuan’s group in Shantung, Manchuria and Mongolia (Sept. 1918) and borrowed 
and Jai)an, held back. (In May 19 parliament declined further extensively from the Japanese on the security—some of it ex- 
to consider the question until the cabinet had been reconstituted, tremely dubious—of railways, mines, forests, telegraphs, taxes 
'I'uan countered by demanding of the president the immediate and bonds. 

dissolution of parliament. On May 23 the president dismissed The Peace Conference.—To the peace conference which 
the premier, and the latter, taking refuge with northern military terminated the war the. Chinese sent an able delegation represent- 
Icaclers in Tientsin, detlared his detiance. Among Tuan's sup- ing, liy a strange but characteristic anomaly, both tht Peking and 
porters were the military governors of several of the provinces the Canton governments. The delegation asked not only for the 
north of the Yangtze, and these now proieeded to set up a pro- restoration to China of the former German properties in Shantung, 
visional government with an aged ex-vicerfiy. Hsii Shih-chang, but for the cancellation of spheres of influence, the withdrawal 
as titular head. Since the rccab it rants had military control of the j of foreign troops, post oft'ices and wireless and telegraphic corn- 
north, Li N-uan-hung found him.self in sore straits. He called to munications, the abolition of consular jurisdiction, tariff auton- 
his a.ssistance the swash-buckling Chang Msun, who with his army omy, the relinquishment of leased territories, and the restoration 
had been sitting astride the Tientsin-Pukow railway, and. at his of foreign concessions and settlements. China was, however, 
insistence, dismissed parliament (June 12). Chang Hsun W'as, doomed to disappointment. The American delegation favoured 
however, not content to play Li’s game, and on July 1 electrified the restoration of the Shantung properties, but against it were the 
Peking liy declaring the n'storation of the boy emperor. Li. agreements of iqi 7 bet ween Japan and the European Allies. By 
defenseless, sought refuge in the Jajianese legation. The northern the treaty of Versailles, therefore, Japan was confirmed in the 
military (hiefs were, however, no more favourably disposed to po.s.session of her holdings in Shantung. The remaining questions 
Chang Hsun in power under the Ihin disguise of a Manchu reslo- were held not to come within the purview of the conference. So 
ration than they had b<*en to parliament. Tuan, therefore, led an great was the indignation of the younger educated Chinese at 
army to the capital, ostensibly to defend the republic. Chung Hsun this settlement that the pro-Japanese Peking government could 
capilulnted (July 12), and tlie >'oung emperor wa.s consigned once not but instruct the Paris delegation to refu.se to sign the treaty 
more to the tranquil dignity of his court without a kingdom, with Germany, and two members of the cabinet who had been 
'Puan ('hi-jui now resum«‘d the premiership with enhanced pres- most prominent in the loan negotiations w'ith Jaiian were forced 
tige and (Kiwer. Li N'uan-hung had so greatly lost face that he to resign. In 1919. too, a very effective nation-wide boycott 
could not well reassume the presidency, and retired to private agaimst Japane.se goods was instituted. 

life. He wa.s succeeded by the vice-president, Feng Kuo-chang. ('hina was not, however, to emerge from the war without some 
Tuan and his supporters now being in control in the north, they gains. She obtained membership in the League of Nations by 
carried through (heir purpose width had precipitated the crisi.s, signing the treaty with Austria, for that document did not contain 
and on Aug. i.(, 1917 formally declared w'ar on Germany. the objectionable Shantung clau.ses, and in her separate treaty 

The Kuominlang members of the dismis.sed parliament de- with Berlin the German share of the Boxer indemnity and Ger- 
nounced the Peking government as illegal, and, under the leader- man extraterritorial privilege.s were cancelled. A significant breach 
ship of Sun Yat-sen, in Sept. 1917 organized a provisional govern- had been made in the w'all of foreign “rights” in China, 
ment which they dedared to bo the only constitutional one in The Washington Conference.—After the war America con- 

C'hina. The powers did not grant it recognition, however, and tinned her activ'c participation in Chinese affairs by bringing 

it maintained a precarious and che(iuered existence, usually with about (1920) a financial consortium whose purpose it was to 
heacUiuarters at C'anton, assume international control of all further foreign loans to China, 

In the north Tuan Chi-jui and his supporters, the so-called and so to prevent the granting of sp)ocial privileges to individual 

Anfu group, were for some ccars in the ascendant. To give the nations. 

appearance of constitutionality, an assembly was convened which In 1921 and 1922, moreover, the United States called the 
revised the law for elections to parliament. This having been duly Washington conference (g' v ) and China again had the oppor- 
prornulgated, a new parliament was chosen in time to deal with (unity to lay her case before the world and to ask for the elim- 
the quimiuennial election of tlie president. Feng Kuo-chang was ination of the .special privileges that foreigners enjoyed within 
pas.sed over because he could not work with Tuan Chi-jui, and the her borders. Not all the agreements and treaties w'hich arose out 
elderly Hsii Shih-chang was .selected (Sept. 4. 1918). of the conference affected China, but the Chinese question loomed 

China's Part in the War.—In the meantime World War I larger than any other except possibly that of disarmament. The 
was drawing to a close. China’s internal discord and financial most important actions, in so far as they concerned China, were 
straits were such that she could take no active ixart in the struggle, as follows;— 

She permitted, it i.s true, the recruiting of nlH)ut 175.000 of her i. The treaty limiting naval armaments and fortifications had 
citizens for labour battalions for service behind the lines in France, the effect of confirming Japan in the domination of the north- 
Mesovx>t'nmia and Africa, but the initiative was taken and the eastern coast of Asia. No sea power could now hope easily to 
transportation and organization were conducted by the Allies, ixmetrale by force through her curtain of islands to the coast of 
She seized, too, the German and Austrian vessels interned in her China—as the United States and Great Britain found to their sor- 
ports. and chartered some of them in the service of the Allies. row after 1941. 

China gained .slightly by her entry into the war. She took over 2. Nine powers agreed by treaty to respect the sovereignty, 
the German and Austrian concessions in the ports, cancelled the independence and territorial and administrative integrity of 
unpaid portions of the Boxer indemnities due her enemies and China, to give China opportunity to develop a stable government, 
was j)ermitted to su.spend for the time payments on the sums due to maintain the principle of equal opportunity in China for the 
to the .Allies, She was assured a seat at the peace conference, commerce and industr>' of all nations, and to refrain from taking 
In contrast with these gains, however, w'as an increased control advantage of conditions in China to seek special privileges that 
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would abridge the rights of subjects or citizens of friendly stales, i 

3. The customs schedule of duties was within four months to \ 
|)e raised to an effective 5^;, and provision was made for the j 
convening of a special tariff conference and for the periodical 
readjustment of the customs tariff. 

4. A board of reference was to be established in China to 
which questions connected with the enforcement of the “open 
iloor" and equal railway rates could be referred. 

5. A resolution cx])res.sed the .sympathy of the powers with 
China's desire to see removed “immediately or as .soon as cir¬ 
cumstances will permit existing limitations upon China’s iM)litical. 
jurisdictional and administrative freedom, " and provided for 
(he early establishment of a commi.s.sion to inquire into the prac¬ 
tice of extraterritoriality in China and the progress in judicial 
reforms. 

f). On Jan. i, 1Q23, foreign postal agencies in China were to 
be abolished. 

7. The powers declared their intention to withdraw their armed 
forces from China as soon as China “.shall assure the protection 
of the lives and property of foreigners,’’ and ncsolved that when 
China requested it they would appoint rcpre.sentatives to .sec 
whether these conditions hail been fulfilled. 

S. There were resolutions concerning radios in China. 

Q There were resolutions concerning the unification of the 
railways of China, the employment of foreign technical experts 
lor these railways and the Chinese Eastern railway. 

10. The conference exi)ressed the hope that immediate steps 
would be taken liy China to reduce her military forces and ex- 
penditurcs. 

11. There was provision for machinery by which the powers 
were to be notified of all treaties, conventions and agreements 
with or concerning China. 

The Washington conference also afforded japan and China 
an opportunity to come to an understanding over the thorny 
Shantung question. Following the signing of the treaty of Ver¬ 
sailles, Japan had made attempts to adju.st the dispute, but always 
on conditions which had been repulsed by (he Chinese. Now. 
however. Japan adopted a much more lonciliatory attitude, and 
an agri'cmenl was reached whereby the former German holdings 
in Shantung were to be returned to China. However, the Jaj)- 
aiiese retained a share in some mines in the province and large 
lommercial interests and land-holdings in T.singtao. China bor¬ 
rowed from Japan on the security of the railways the sum needed 
for the redemption of the roads, and during the continuation of 
the loan the roads were to have a Japanese traffic manager. 

Several of the promises made to China at Washington were 
carried out. The foreign post offices were discontinued at the 
de.signated time. A special conference on the tariff convened in 
Peking in Oct. 1926 and, going beyond (he assurances previously 
given, permitted the consideration of the entire quc.stion of tariff 
autonomy, because of the disintegration of the Chinese govern¬ 
ment, the gathering broke up before a treaty was framed, but 
the foreign delegates agreed to the removal of tariff restrictions 
and consented to the putting into effect the Chine.se national tar¬ 
iff law on Jan. i, 1929. The Chine.se for their part promised to 
enforce the national tariff law and to abolish likin, long obnoxious 
to foreigners, on the same date. 

The promised commis.sion on extraterritoriality reported in 
1926, describing the status of consular jurisdiction as then prac¬ 
tised and of Chinese laws and administration of ju.stice. outlining 
the changes desired before extraterritoriality would !>e removed, 
and suggesting immediate mild modifications of extraterritoriality 
and the correction of abuses. 

Japan, moreover, continued conciliator)'. While she declined 
to accede to the Chinese demand, made in 1923, for the abroga¬ 
tion of the agreements of 1915, until 1931 she entered upon no 
new’ marked aggression. In 1927 and 1928, to be sure, when anti- 
foreign agitation and civil war endangered her nationals she at 
times acted vigorously, but she was much more careful to respect 
Chinese .sensibilities than she had been during World War I. 

The powers also seemed about to remit the unpaid portions of 
the Boxer indemnity. The United States acted finally in May 


1924, and Great Britain, France, Japan and Russia took pre- 
limmarv’ steps looking toward the same end. All plans for re- 
mi.ssion, however, called for the allocation of the funds to educa¬ 
tional or other cultural projects. 

Domestic Politics After World War I.—While China was 
making progress toward regaining the sjx'cial privileges which 
had been wrested by the powers, internally her government was 
rapidly disintegrating. 

At the close of World War I, it will be recalled, Hsii Shih- 
chang was in the presidential chair and Tuan Uhi-jui was in con¬ 
trol. A separate government was maintained at Canton. largely 
b)' members of the Kuomintang, umler the leadership of Sun Vat- 
sen. For a time Sun was ousted from Canton by a Rwangsi fac¬ 
tion, but he was restored by Ch en Ch'iung-ming. and in .\pril 
1921 he was electeil “president of the Chinese republic ’ by such 
members of the parliament of 1913 as could be got together. 
How'ever, he securetl onlv a precarious foothold in Canton and a 
part of Kwangtung. Most of southern China was a medley of 
petty factions and quarrelling war lords. 

Conditions were little better in the north. In 1920 (he out- 
.standing leaders were Wu P’ei-fu, his titular superior, Ts’ao Run, 
and Chang T.so-lin, the master of wealthy Manchuria. In the 
summer of 1920 these three united to drive Tuan and the Anfu 
leaders out of jjower. Wu P'ei-fu and Chang Tso-lin could not 
long co-operate, and in 1922 Wu defeated the latter and drove 
him back into Manchuria. 

Wu now took steps which he hoped would unify the country. 
Hsii Shih-chang resigned (he presidency. Li Yuan-hung was re¬ 
instated in that office, and the jiarliament of 1913 was recalled 
to IVking. Thus the last officers on which the entire country had 
.seemed to unite were put back into jiower. 

Ho|)e.s for a unified China, however, proved illusory. Funds 
were insufficient, cabinets unstable, |xirliament venal, and in June 
1923 Li Yuan-hung again ffed from (he capital. In Oct. 1923 
parliament, probably as the result of heavy bribes, elected Ts’ao 
Run to the presidency and a “permanent” constitution was 
promulgated. 

In 1924 Wu and Chang renewed their war, Wu w-as defeated, 
and Ts'ao Run was ousted. This boulcvrrsrmrnt was due to the 
defection of one of Wu’s subordinates, Feng Yii-hsiang. Upon 
Wu’.s defeat, Chang and Feng conferred at Tientsin with Tuan 
('hi-jui, and late in Nov. 1924 Tuan assumed the office of chief 
executive (not president) and announced a provisional govern¬ 
ment. A “reorganization conference” was called but accom¬ 
plished nothing. Sun Yat-sen came north to have a fxirl in the 
new regime, and on March 13, 1925, died in Peking. 

Feng and Chang could not co-ojierate any more successfully 
than had Chang and Wu, and in 1923 Feng, since 1923 master of 
Peking, aided by the treachery of one of Chang’s generals, com¬ 
pelled Chang to retire once more to Manchuria. Chang Tso-lin 
eliminated the traitor, however, and early in H)20 he and his 
quondam enemy, Wu P’ei-fu. united by their common hatred of 
f'eng Yii-h.siang, joined to drive the latter out of Peking and into 
Mongolia. 

In the late spring of 1926 a new and startling factor appeared 
on the scene in the form of a revived Kuomintang. Sun, in dying, 
did more for the Kuomintang than he had been able to do when 
alive. He was a revolutionist, not an administrator, and as long as 
he was its head his party could not hope long to achieve national 
success. Immediately after his death, however, his party made 
him a national hero, and in his last will and testament to the 
Chinese f)eople and in a book which he had written, the San Min 
Chu /, it found a program. This program was threefold: demo¬ 
cratic government, a higher standard of living for the masses, and 
the recovery of the rights granted to foreigners. Pending the uni¬ 
fication of the country the full realization of democracy was to 
be postponed and dictatorship by a single party, the Kuomintang, 
was to be substituted. Stress was, accordingly, laid on the last two 
objectives. The movement against the “unequal” treaties, growing 
ever since the peace conference, had been accentuated by events 
in 1925. On May 30 of that year the British-commanded police 
of the international settlement in Shanghai fired into a crowd of 
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Students who had gathered before the police station to demand 
(he release* of their comrades arrested for agitation in connection 
with a strike in Japanese-owned cotton mills. Anti-foreign and 
csjx-cially anti-British agitation spread like wildfire over China. 
Aggravated by a .skirmi.sh between Shanieen, the foreign settle¬ 
ment in Canton, and the Chinese, an anti-British boycott was in¬ 
stituted which was particularly efiective in the south. 

Russian comniuriist.s, chief of wliorn was Borodin, led in fram¬ 
ing and executing the Kuomintang’s program. They had origi¬ 
nally b< en called in a.s advisers by Sun Yat-sen and the small 
Chinese Communist party had been incorporated into the Kuo- 
niintang. Russians, moreover, drilled the officers of the Kuoniin- 
tang or Nationalist army. 

By no means all the leaders of the Kuoniintang were in syrn- 
j)athy with the conimuni.sts but they hoped to utilize them to 
achieve the Nationalists’ aims. 

In (he .summer of the Nationalist armies, led by Chiang 
Kai-shek, began a Iriuncphant march northward and by winter 
they had driven VVu i'ei-fu into flcman and practically elimi¬ 
nated him, were in possession of the VVu-han cities—Hankow, 
Wuchang and Hanyang—and the Kuomintang had moved its cap¬ 
ital there. 

The victories had been achieved as much by .skilful propa¬ 
ganda as by force of arms. Wherever (he Nationalist forces came, 
trained agitators directed iiopiilar sentiment against the treaties 
and foreign merchants, and against Christian schools, churches, 
and hospitals as “irrifierialistic:.” 

Knmity was chietly directed against the Itritish, hut Americims 
also sulfered, und Bioteslants were more in disfavour than were 
Catholics. 

Kuomintang agitators also organizc;d labourers and peasants 
to make exorbitant demands of emiiloyers and landlords, and in 
.some places, notably in Hunan und Jiupeh, a reign of terror fol¬ 
lowed in which many of the propertied class were dispo-ssessed 
and even executed. 

Educated Chincise, weary of the long civil strife and .smarting 
over China’.s b'eble position among the nations, hailed the ad¬ 
vance of (he Kuomintang as the harbinger of better days. That 
advance continued with amazing rapidity and by March 1927 the 
C'hinese had taken over the British concessions in Hankow and 
Kiukiang, Brili.sh and American merchants and missionaries were 
being evacuated from much of the Nationalist territory, Sun 
Chuan-fang, recently strongly entrenched in Chekiang and 
Kiangsu, was in full llight, l»is armies a disorganizcnl rabble, and 
only strong forces of foreign marines kept the Nationalist armies 
out of the foreign settlements in Shanghai. The northern mili¬ 
tary chiefs, alarmed, had put them.selves under the direction of 
Chang Tso-lin to stem, if possible, the oncoming flood. 

The Kuomintang, however, broke down on the eve of its tri¬ 
umph. On March 24, 1927, Nationalist trcx>ps, entering Ntmking 
on the heels of fleeing remnants of (he northern forces, savagely 
looted foreign dwellings, robbed foreigners, killing three or four 
of them, and further loss of foreign life was prevented only by 
the fire of the foreign gunboats on the Yangtze. One of the 
effejL’ts of the outrage was to widen the breach between the com¬ 
munists and moderate elements of the Kuomintang. Within a 
few' weeks Chiang Kai-shek had set up a government at Nanking 
which denounced the radic:ali.sm of the Wu-Jian leaders. 

The Nationalist advance was halted by these internal dissen¬ 
sions and the party continued to divide. By autumn 1927 the 
anti-communist reaction was in full swing, Borodin and other 
Russian advisers were ousted from VVu-han, and in many places 
Chinese communists were being hunted down and executed. 

In 1928 the Nationalists, reorganized under moderate and con¬ 
servative leaders, and with headquarters at Nanking, began a new 
northward advance. Chiang Kai-shek led, in co-operation with 
F^sng Yu-hvsiivng and Yen Hsi-shan. A serious clash with Japanese 
troops occurrccl in May in Tsinan (Chinan) and a partial re-occu¬ 
pation of Shantung by Japan followed. In spite of this, however, 
the Nationalists pushed on and in June entered Peking. Chang Tso- 
lin was killed by a bomb as he was retiring into Manchuria, and his 
sun, Chang Hsiich-liang, succeeded to the command of his forces. 


Because of Japanese opposition, Manchuria did not formally join 
the Nationalists, but Chang H.sueh-liang was given a place on the 
chief council of the Nanking government. The major armed op¬ 
position to their rule having been eliminated, the Nationalists 
moved the cajiital from Peking (now renamed Peiping—“Northern 
Peace”) to Nanking, and in October set up an administration re¬ 
organized to conform to Sun Yat-sen’s program, with Chiang Kai- 
shek as the ranking official. 

Events from 1928 to 1937 .—In domestic politics, the years 
from 1028 to 1937 were stormy, but on the whole witnessed 
marked progress toward a more stable regime. Throughout them 
all, the most prominent figure in the Central government was 
Chiang Kai-shek. In 1927 he married Soong Mei-ling, a sister of 
Madame Sun Yat-sen, and so, in a sense, strengthened his claim to 
the inheritance of the leadership of the Kuomintang. Much of the 
time, moreover, two of his brothers-in-law occupied prominent 
posts in the Central government—T. V. Soong, who proved an 
extraordinarily able mini.ster of finance, and PI. H. K’ung, who 
had married one of the Soong sisters. So strong and vigorous a 
man as Chiang Kai-shek inevitably had his enemies. However, he 
retained control of the army and accordingly, continued the 
dominant leader. 

The chief internal movements against the authority of Chiang 
Kai-shek after 1928 can be quickly .summarized. Yen Hsi-shan 
and F'cng Yii-hsiang could scarcely be expected to submit tamely 
to the leadership of this young arrival from (he south. In the 
summer of 1930 they joined forces against Chiang. By autumn of 
that year, however, Chiang had vindicated his power against them. 
The “Young Marshal,” Chang Hsueh-liang, until the autumn of 
1931 in pos.se.ssion of the major military machine in the north, 
continued loyal to Nanking and to Chiang. 

More serious was the recalcitrancy of the south and west. Only 
slowly, and then largely becau.se of the necessity of presenting a 
common front against the Japane.se did Kwangtung, Kwang.si, 
Yunnan, Kweichow and Szechwan fall into line with Nanking. 

The greatest domestic menace to Chiang Kai-shek and the 
Kuomintang, however, was the communists. Armed bands re¬ 
garded as communist existed in a number of parts of the coun¬ 
try, particularly in the Yangtze basin east of the gorges. In the 
southern piirt of Kiangsi and in the mountains and hills where 
Kiangsi bordered on Fu-kien, Kwangtung and Hunan, they en¬ 
trenched themselves and offered stubborn resistance to the Nan¬ 
king forces. Their leaders espoused the Russian program and 
objectives, but probably they obtained no direct support from 
Moscow. They appealed to tenant fanners and others ui^on whom 
the existing rural order bore heavily and were, in essence, a peas¬ 
ants’ revolt. Terror was widely invoked and persons of property 
were cruelly dealt with. 

To the armed forces of Nanking the communist bands offered 
prolonged and stubborn resistance. Of the Kuomintang and the 
Nanking government Chiang Kai-shek and his armies were the 
chief buttress. The needed financial support came largely from the 
Chinese moneyed interests in the rich cities of the lower Yangtze, 
principally Shanghai, Chiang, accordingly, had numbers and phys¬ 
ical equipment vastly superior to the proletarian peasant bands. 
In 1934 and 1935 the communist forces, compelled to retreat, 
skilfully made an heroic march through the mountains of the 
west and established themselves afresh in the northwest. With 
their stronghold in Shensi, Chiang Kai-shek continued to seek to 
eliminate them. Allied with him were the armies of Chang Hsueh- 
liang. After the debacle in Manchuria {see below) these eventu¬ 
ally were moved into Shensi with headquarters at Hsianfu. When, 
however, late in 1936 Chiang Kai-shek went in person to Hsianfu 
to push the campaign, he was seized by Chang Hsiieh-liang, who 
demanded the end of the civil war against the communists, a re¬ 
organization of the government with more toleration for the op¬ 
position, and, above all, a united front against Japan. Although 
Chiang Kai-shek was released without publicly acceding and 
Chang Hsiieh-liang was technically punished, in effect the dra¬ 
matic incident was the precursor to the casing of the war against 
the communists and to the eventual co-operation of the latter in 
the defense against Japan. 
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governmcnt. A better class of official was gradually introduced, 
partly through the initiative of Chiang Kai-shek. In many dis¬ 
tricts and in some of the provinces, men with modern training, 
less venal and with more of the community spirit than the typi¬ 
cal war-lord, were coming into power. Many felt the importance 
of improving the conditions of tho,se rural masses who consti¬ 
tuted the vast majority of the population. “Reconstruction units” 
and other efforts were made to lift the level of those who culti¬ 
vated the soil. Education throughout the country’ was improved, 
with schools of better equipment and quality and with increasing 
enrolments. The government, too, became increasingly interested 
in public health. Heretofore physicians with a modern training 
had come almost entirely from schools founded by Christian mis¬ 
sionaries. Now the state was assuming more of the burden, both 
by the organization of schools of modern medicine and by com¬ 
munity-wide campaigns for the control of disease. Physically. 
Nanking itself was a partial expression of the new day inaugu¬ 
rated by the Kuomintang. On a mount.iin outside the city rose a 
mausoleum for Sun Yat-sen, constructed in modern fashion but 
preserving the historic lines of Chinese architecture. Huge public 
buildings were erected. Thoroughfares were widened and new ones 
driven through the city. 

In an attempt to improve morale, what was termed the New 
Life movement was officially inaugurated and pushed. 

The improvement in internal order must not be exaggerated. 
Much of it depended precariously uijon the life ol one man, 
Chiang Kai-shek. Dissensions among leaders had not been elim¬ 
inated. Over several provinces even of China I’roper Nanking ex¬ 
ercised no effective control. In the outlying dependencies, only in 
Sinkiang, in portions of Inner Mongolia, and here and there »)n 
(he borders of Tibet did Nanking exert even a shadow of power. 
The world-w'ide financial depression brought embarrassment, csfie- 
rially beginning in 1934 with a marked ri.sc in the price of silver 
and. accordingly, with a fail in other price levels. In the autumn 
of 1935 the government felt itself forced to nationalize all the sil¬ 
ver and to go officially on a managed currency. Yet nearly every 
year witne.s.sed some gains. Even those provinces which did not 


ally permitted the Nationalist government to s{x*ak for them in 
relations with other nations. One |X)s( offite admini.stration and 
one customs service extended throughout the country. In educa¬ 
tional matters practically all the provinces co-ojierated with Nan¬ 
king. Painfully and with occasional relai.>scs China wa.‘- advancing 
toward unification and a better and more stable government. In 
1Q37, but for one important factor, China seemed nearer its 
goal than at any time since the downfall of \'uan Shih-k ai. That 
one factor was foreign, the policy of Japan. 

For more than two years after 1928 China seemed to bo making 
progress toward emancipation from the “uneciual treaties.” In 
iqzQ the British returned to Chinese administration their con- 
ce.s.sion in Chinkiang and the next year their concession in Amoy. 
In 1929 Belgium consented to the cancellation of her concession 
in 7 'icntsin. In 1928 and 1929 nearly all the we.stcrn powers 
formally assented to the resumption by China of her tariff auton¬ 
omy, followed, in 1930, by Japan. On Feb. i, 1929. accord¬ 
ingly, the Chinese government put into effect a schedule of duties 
determined by it.sclf. Moreover, effective Chinese; control over 
the customs administration increased. China, too, seemed to be 
making headway toward the abolition of extraterritoriality, .Sev¬ 
eral of the smaller powers assented to the jurisdiction of Chinese 
laws and courts over their citizens. In July 1928, the Nanking 
government announced that all “unequal treaties , . . which have 
already expired shall ip.w facto be abrogated” anil that it would 
take imnicdiate steps to end those “unequal treatic;s which have 
not yet exjnred and conclude new treaties” A number of the 
powers against whom China adopted specific rnea.sures protested. 
Eventually several assented, but only on certain l onditions. How¬ 
ever, Great Britain, Japan, France and the United States, to¬ 
gether with some of the smaller countries, held out. In Dec. 1929, 
Nanking announce<l that extraterritoriality would come to an end 
on Jan. 1, 1930, but postponed putting the order into effect {X’nd- 
ing suitable provision for the trial of ca.ses involving foreigners. 
The needed regulations were framed and were announced to be 
opc'ralive on Jan. i, 1932. Before that day arrived, however, 
events in Manchuria precluded carrying out the plan. 
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For several years after 1927 the relations of Nanking with 
Moscow were much of the time either strained or decidedly un¬ 
friendly. The Nanking government had been established in an 
anti-communist reaction and could scarcely be ex|x*cted to look 
uiKjn Ru.s.sia with cordiality. The joint operation by Ru.s.sians and 
Chinese of the Chinese Eastern railway, in Manchuria, made for 
irritation. In 1929, inderd, the Chinese dismissed and arrested 
the soviet ofiicinl.s associated with the railway. In Jan. 1930, a 
Ru.ssian inva.sion forced the Chinese to assent to the restoration 
to Russia of her former share in the control of the line. Russia, 
moreover, had the sovietizc'd (Juter Mongolia in her orbit and ap- 
IM.*ared to thrc-alen the remnants of Chinese authority in Sinkiang, 
Uy the end of 1932, however, Russo-Chine.se relations became 
much more friendly, especially since both nations found common 
cau.se in their apprehension of Japan. 

The Japanese Invasion.—It was from Japan, as we have sug¬ 
gested, that the greatest external menace arcjsc to the territorial 
integrity and independence of China. Since the Washington con¬ 
ference the attitude of the Japanese government toward China 
had usually been one of moderation and restraint. Often the 
Chinese proved irritating, and on one or two occasions, notably 
at Tsinan in r92S, the Japanese struck back vigorously. On the 
whole, however, the latter seemed to be acting on the policy that 
China’s friendship was desirable and could best be won by con- 
(illation. 

In the meanwhile in Manchuria a .serious conflict was brewing. 
Here the Chinese were es[K-cially restive under the jmvileges held 
by the Jajianese. ('hinese formed lli(‘ vast majority of the popula¬ 
tion and the leg.il title of the re.-gion was held by China, yet Japan 
controlled much of .south Mandiuria through her railways and 
her leasehold on the Liaotung peninsula, and in other ways com¬ 
promised Chinese sovereignty. The Chinese began building a 
.series of railroads which would in part encircle the Japanese lines, 
debouch at flulutao, a jiort which the Chinese wenr develojiing. 
and make them partially indeiiendenf of the Japanese. Chang 
HsLieh-liang, the ruler of Manchuria, was disfKised more and more 
to ally him.self with Nanking and to .sympathi/.e with the Kuomin- 
tang and its desire to rid ('hina of foreign control. 

The Jajiane.se, on the other hand, had large investments in 
Manchuria. liecause of (he ra[)idly increasing iiopulation of their 
i.slands and the necessity which they were under of finding markets 
and raw materials for the industries which were their only relief, 
they looked uiuin Manchuria as their “life line” against national 
ruin and as a bulwark against Ricssia and a source of food, coal and 
oil in case they should go to war with a naval power. In (he sum¬ 
mer of 1931 the friction expres.sed itself in minor incidents. 
The element in control of the main body of the Japanc.se forces 
in Manchuria believed that the time had pa.ssecl for temporizing 
and compromise, and on the night of September i8-rc;, alleging 
that Chinese had blown up part of the track of the South Man¬ 
churian Railway company near the city, seized Mukden. 

In the next few wc'eks the Japanese occupied other cities in 
Manchuria and demolislied Chang Hsueh-liang’s jxjwer north of 
the (ireat Wall. Having destroyed the only effective Chinese rule 
in Manchuria, (he japane.se, compelled to preserve order to pro- 
tect their own interests and not disj-xised to annex the region 
outright, stimulatt'cl native Ic'aders, largely Chinese, to set up local 
governments. I-larly in 1932 these were organized, with Japanese 
assistance, into a new state called Manchoukuo which on Feb, 
i8, 1932, declared its inde{X*ndence and called to its head Pu 
Vi, the last Manchu emperor of China. Later in the year Japan 
accorded Manchoukuo offuial recognition and entered into a de¬ 
fensive alliance with it. 

Nanking, unable to offer effective armed resistance to Japan, 
presented its case to the League of Nations. The League found 
in it the most diflicult crisis which that young organization had 
yet faced, attempted to induce Japan to withdraw its trooi^s to 
the zorn* of the South Manchurian railway, and in time appointed 
a commission, headed by Lord Lylton, to investigate. The com¬ 
mission's report, made in the autumn of 1932, in the main found 
JatKin to be at fault and proposed a procedure for settling the 
dispute which would prescr\’e China’s sovereignty. Feb. 24, 1933, 


the Assembly of the League took action against Japan, recom¬ 
mending a method of effecting an adjustment which Japan would 
not accept. Soon thereafter Tokyo announced its resignation 
from the League, 

The United States, at times acting in close co-operation with 
the League, attempted to induce Japan to keep the px;ace and de¬ 
clined to recognize Manchoukuo. Russia, while deeply interested, 
was not disposed to go to war to keep Japan out of the Russian 
sphere of influence in northern Manchuria. 

The Chinese, {xjwerlcss to oppose effective military resistance, 
had at hand a weapon in the boycott. They invoked this at great 
cost to Nipponese trade. The Japanese objected, friction became 
acute at Shanghai, and on Jan. 28, 1932, Japanese forces occupied 
Chapei, a section of Shanghai, and in the ensuing lighting laid 
waste a large portion of the city. The Chinese offered a much 
more sturdy defense than had been cxj)ectt“d, but eventually were 
driven back. Due in part to the good offices of the League, fight¬ 
ing ceased in March 1932. 

Chinese anti-Japanese activities continued in Manchuria, 
largely through “irregulars.” Chang Hsiieh-liang, for a time with 
his headquarters at the nearby Peiping (Peking), was a source of 
irritation. The Japanese, too, wished to add the province of Jehol 
to Manchoukuo. In Jan. 1933, Manchoukuoan-Japane.se forces 
occupied Jehol, and Chang Hsiich-liang, his prestige badly dam¬ 
aged, soon resigned and left for Fairope. When he returned, it 
W'as to a post in Ilu}jeh and thi'ii in Shensi. In Ajiril 1933, t!u* 
Japanese, annoyed by raids from south of Jehol, advanced within 
the (ireat Wall. The Chinese were forced to withdr.'iw and lale 
in May and early in June Nanking found it advisable to entiT 
into a truce, setting up a demilitarized zone south of the Wall, in 
the northeastern part of the province of Hopei. Strangely 
enough, however, in all this time w'ar was not officially declared 
and regular diplomatic relations were maintained between the two 
governments. The truce of May 1933 established a modus vivendi 
which was practically a treaty of peace and which tacitly (al¬ 
though not explicitly) accjuiesced in the Japanese occupation of 
Manchuria. The articulate among the Chine.se, however, re¬ 
mained unreconciled to the existence of Manchoukuo, Moreover, 
for a number of years only two foreign jicwers besides Japan, 
Italy and the small Central American El Salvador, formally ac¬ 
corded the new stale official recognition. 

Japan, however, persevered in consolidating her position in 
Manchoukuo. She acted again.st banditry' and entered upon a vast 
program of railway building which opened up more of the land 
and connected it with Korea. In 1934 Pu Yi was officially crowned 
monarch of the new state. 

After long negotiations, moreover, Japan obtained the sale of 
the Russian interest in the Chinese Flastern railway and thus 
eliminated the last legal trace of the former Russian sphere of 
influence. 

Japan was not content with confining her control of China to 
regions north of the Great Wall. In the spring of 1934 a pro¬ 
nouncement from Tokyo in effect declared all China to be a 
Japanese preserve in which no power could take important action 
without the consent of the i.sland empire. In 1935. moreover. 
Japanese forced the withdrawal from Ho[x?l and Chahar of any 
officials and anned forces and the disbandment of any organiza¬ 
tion which might prove unfriendly to her. The provinces of 
HojK'i and Chahar passed partly into their control, and Suiyuan, 
Shansi and Shantung were threatened. Chiang Kai-shek dared 
not offer o|)en opposition for fear of bringing a Japanese avalanche 
upon his head. 

In July 1937, what proved to be a life and death struggle broke 
out between China and Japan. The opening incident was a minor 
clash between Chinese and Japanese troops not far from Peiping 
on the night of July 7. The conflict soon ceased to be localized. 
The Japanese came to feel that since Chiang Kai-shek and the 
Nationalist government would not yield to their wishes they 
must be eliminated. To the Japanese, the rising tide of nation¬ 
alism in China, directed, as much of it was, against them, had 
become intolerable. Governments, so they held, must be set up 
in China which would co-operate with them. 
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Within the course of two years Japan obtained possession of 
most of the ports, of the majority of the chief cities as far west 
as Hankow, and of the larger part of the railways. Peiping and 
Tientsin were occupied in July 1937. After fierce fighting, the 
Chinese armies were driven out of the Shanghai area by the 
middle of Nov. 1937. Nanking fell on Dec. 13, 1937. The capital 
was moved west to Hankow. The Japxinese followed, and took 
that city in Oct. 1938. In that same month, the Chinese lost 
Canton. The Japanese pressed northward and westward from 
Peiping along the railway lines into Shansi and Inner Mongolia. 
They dominated Shantung. They took possession of the Peiping- 
Hankow, the Tientsin-Pukow, and the Lung-hai railways and of 
the lines in the lower part of the \'angtze valley. They had com¬ 
plete command of the sea. Always superior in the air, before 
many months they had all but destroyed the Chinese air force and 
bombed Chinese cities at will. The loss of life, particularly to 
Chinese, both soldiers and civilians, was enormous. 

The Chinese, although possessed of a much larger reservoir of 
manpower, were paying dearly for their tardiness in adopting 
ihe machines of the Occident. In the latter half of the 19th cen¬ 
tury. when Japan was actively acquiring the mechanical appli¬ 
ances of the west, China had sought to hold the west at arm’s 
length. As a result, in the industrial basis for modem war, in 
arms, in mechanized equipment, in naval strength, in the air, and 
in modem troops and officers, China, although having made im¬ 
provement, was badly behind her island neighbour. 

Yet the Chinese did not yield and the war was prolonged far 
beyond Japan's expectation. Chiang Kai-shek moved his capital 
to Chungking, in Szechwan, at the western end of the difficult 
Yangtze gorges. Much of China’s leadership migrated to the far 
west, to Szechwan and Yunnan. In Free China, they prepared for 
polonged resistance. In Occupied China Japan was un.successful 
in inducing many Chinese of standing to take office in the govern¬ 
ments which it endeavoured to set up. Even here Japan’s control 
was confined to the cities and the railway lines: outside these it 
was challenged, often succe.ssfully, by guerrilla bands which pro¬ 
fessed allegiance to the Nationalist government. 

As time passed and the struggle dragged out its weary length, 
Japan tried to subdue Chinese resistance by the slow strangula¬ 
tion of blockade. China’s main seaports were occupied, from the 
south to the north. In at least one. Foochow, the occupation was 
only intermittent, but in most of them it was continuous. When, 
in 1940, France fell to the Germans. Japan took the occasion to 
advance in French Indo-China and to seal access to Free China 
by the railroad which led from the coast to Kunming (Yunnanfu) 
and by crude highways from the Indo-Chjnc.se coast to the in¬ 
terior. For a time Japan induced the English, fighting as they 
were with their backs to the wall, to close the difficult road W'hich 
led from Burma to Yunnan. After a time the English reopened the 
road. Then, following years of increasing tension, came the sud¬ 
den outbreak of war, precipitated by the Japanese attack on Pearl 
Harbor (Dec. 7, 1941), between the United States and Great 
Britain on the one hand and Japan on the other. The Japanese, 
taking advantage of their preparedness on the land, the sea and 
the air, and of their favourable geographic position, quickly made 
themselves dominant on the coasts of east Asia. Their capture of 
Hong Kong and of Burma in 1942 shut doors by which some 
goods had moved in and out of F'ree China. The only routes 
which now remained to connect the fighting Chinese with their 
friends abroad were the long and difficult roads acro.ss Sinkiangand 
the air passage from Assam to Free China. Over the latter, 
freight and passengers were conveyed by heroic airmen, and that in 
spite of the perils of high altitudes and of Japanese planes. Through 
the venality of Japanese officials and the skill of blockade-runners, 
some goods trickled through the Japanese lines along the coast, 

Japan sought to give a show of legality to its position and to 
its protestations that it was not seeking conquest but only the 
friendly co-operation of the Chinese by setting up a puppet re¬ 
gime at Nanking (1940). To head this, it obtained Wang Ch’ing- 
wei, art erstwhile intimate companion of Sun Yat-sen, who pro¬ 
fessed to be carrying on the latter’s tradition. Japan also went 
through the motions of restoring to Chinese administration the 


French Concession and the International Settlement in Shanghai, 
for it had taken these over after Pearl Harbor. Yet Japan was no 
more successful than earlier in inducing many Chinese of ability 
and integrity to serve in these administrations, Obviou.sly, too. no 
important step could be taken by these regimes without the ap¬ 
proval of the Japanc.se authorities. 

By 1944 some help was beginning to come to China from the 
outside, chiefly from the United States. Aerojilancs and variou.s 
kinds of war materiel were being flown from India over “the 
hump,’’ as the mountain barrier was called. Chinese pilots and 
mechanics were being trained. No longer could the Japanese 
bomb Chinese cities at will. Some of their own strongholds were 
bombed by American and Chinese planes. Americans were also 
training and equipping in India Chinese forces which had taken 
refuge there after the fall of Burma. 

Moreover, long before 1944, the Sino-Japanese conflict had set¬ 
tled down to a kind of stalemate. After 1938, the Japanese 
achieved very little territorial gain. This deadlock ended abruptly 
with the Ru.ssian entry into the war, Aug. 8, 1945. Thereafter 
events moved rapidly. On Aug. 14. Russia and China signed a 
pact whose major clause assured the return of Manchuria to 
China. By the time Japan surrendered formally (i^ept. 2). most 
of Manchuria had been liberated by the Russians and the Chinese 
had regained posscs.sion of tlie occupied regions of China proper. 
(Sec World War II.) 

In China the effects of the war were seen in the aitscncc of the 
goods which had formerly been imported, but especially in the 
inflation which was multiplying prices two hundredfold or more. 
This was in both Free and Occupied China. Indeed, the currency 
in the occupied regions issued under Japanese auspices deterior¬ 
ated even more rapidly than in Free China. China was being 
accorded more and more recognition by Great Britain and the 
United States, its powerful co-belligerents. In 1943 both of these 
western powers entered into new basic treaties with China on the 
basis of full equality and thereby terminated the extraterritorial 
privileges of their citizens. Late in 1943. moreover, President 
Roosevelt and Prime Minister Churchill met Generalissimo 
Chiang Kai-shek at Cairo to plan thp far eastern phases of World 
War II and issued a communique in which China appeared on a 
par with the other two powers. 

In internal politics the Kuominlang remained dominant, with 
Chiang Kai-shek as the outstanding figure. In 1943 he became the 
civil as well as the militar>' head of the government. The forms 
and much of the spirit of constitutional government were main¬ 
tained. but some foreign observers complained that the more 
conservative elements were in control. Outwardly, the united front 
of Kuominlang and communists established in 1936 continued, 
but no love was lost between the two groups: each viewed the 
other with suspicion and from time to time friction was obvious. 
Relations between the two were eased considerably after conclu¬ 
sion of the Russo-Chinese pact of Aug. 1945 in which the soviet 
union pledged non-interference in China’s internal affairs. 

China’.s troubles, however, did not cea.se after the war against 
Japan. The Chinese Communists rcfu.sed to acknowledge Chiang’s 
supremacy and entered a race with (he Chungking armies to seize 
the key cities of China then held by the Japanese awaiting .sur¬ 
render. This situation rapidly degenerated into civil war. Chiang’s 
armies, frequently transported to their destinations by U.S. air 
and naval forces, won many of the important North China ports 
while the Yenan Communists e.stablished their dominance in most 
of Inner Mongolia and Manchuria. 

The policies of the U.S., the soviet union and Great Britain 
with regard to China were clarified Dec. 27, 1945, at the Big 
Three conference of foreign ministers in Mo.scow. ITicre the big 
powers agreed on the necessity of establishing a “unified and 
democratic” China and reaffirmed their policy of non-interference. 

On Jan. 10, 1946, the Chinese Communist and Nationalist lead¬ 
ers, meeting with U.S. Gen. George C. Marshall (who had been 
sent to China by President Truman tp mediate their differences) 
signed a formal truce and agreed to take part in a single adminis¬ 
tration. While this agreement seemed to remove one of the bar¬ 
riers to Chinese unity, the continued presence of U.S. and soviet 
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troops in Chinese territory led to considerable Russo-U.S. tension. 

The Progre«« of the Cultural Revolution, —Preoccupation 
with political and international developments under the republic 
must not allowed to obscure the chanKcs, some of them much 
more siKnifnant, in other phases of China's life. These are cov¬ 
ered more fully elsewhere in these pa^es, but the picture would not 
be well rounded if they were not also irieniioned here. The impact 
of the Occident was affeeting every pha'-e of the nation’s culture 
and the proce.ss was hastened by the collapse of the ancient politi¬ 
cal structure. Social c;u.sfoms were passing, including many of the 
older forms of f>oliieness. The patriarihal family was beginning 
to disintegrate, and youths were insisting upon making their 
matrimonial arrangements independently of parental control. 
Women were demanding greater privileges, often in bizarre ways. 
hy a revolution comparable only to that which occurred in 
Europe when the vernaculars were substituted for Latin, a digni¬ 
fied form of Mandarin w-as taking the place of the older literary 
style. New religious and philosophical ideas were abroad and old 
ones were revived. Nothing, whether Chinese or foreign, was too 
well established to be que.stioned. Factories were beginning to 
supplant the older handicrafts and labour unions the ancient 
guilds. Modern means of transportation were multiplying. A 
few new railways were being built. Motor roads, some of them 
metalled, were Ixing con.sirucled by the hundreds of miles and 
were plied by motor buses. A network of aeroplane lines covered 
the country. These changes were naturally most marked in the 
cities, particularly those of the coast, and here and there in the 
rural districts the olil China survived almost unaltered. More than 
any other .section of the nation, the .students were committed to 
the new w.'iys. 

China, led by her intellectuals, \va.s in process of rc-organizing 
her culture and fundamejit.al convictions more thoroughly than at 
any lime since ihe ('hou dyna.sty. 

Hinr.UKiRAPiiv—For Chinr.se works srr Chtnf.se Ftterature. 

(irnrral Ilistnrits. 1 'hc longest is |, A, cle Movri.i de Mailla. ///.?- 
loire ginirale de la Chine (1777-85). Others of fairly large ciinien- 
sions arc Henri (Wordier, Ilistotrr t^t'nt'rulr dc la Chine (1020) ; K. S. 
I.atourette, The Chint'!>r: Their History and Culture (10.^4). For an 
interesting interpretation srr Oven Latfimorc, Inner Asian Frontiers 
of China (r<)40). For bibliography of works in ("hinese .see C. S. 
Gardner, Chinese Traditional Ilistoriof’raphy (iq.cS) ; of works in 
western languages, H. Coiclie.r, Hihliothrcn ^tnira (11)04-08, 1022). 

Special Phases oj Chinese History. —For the ancient period see E. 
Chavannes, moires historiques tie .Sc-ma 7 's’ien (i.Sg5-it)05) ; H. 
Ma.spero, La Chive antique (10^7); H. G. Creel, 7 'hr Hirth oj China 
(ii),c6); D. Hodde, China's First Unifier (ig.cK). For biography see 
H. Giic.s, A Chinese Hio^rnphical Dictionary (iHgS) ; A. W. Hummel, 
Eminent Chinese of the Ch'ing Period (vol, i, I(J 4 . 0 . For recent his- 
torv see F, Monroe, China: A \ation in Evolution (1028); J. B. 
Condliffe, China 7 'o-day, F.ionomie (lot2) ; I.. Sharman, Sun Yat-sen 
(M),t4) ; Owen Laltimoie, Maiu huria. Cradle of Conflict (lO.t.S)T. A. 
Hi.sson, Japan in China (ig.tS) ; 10 , Snow, Red Star Over China (1938) ; 
P. M, A. Linebarger, The China of Chian ft K'ai-shek (1Q41). 

For China’.s intercourse with the Occident see F, Hirth, China and 
the Roman Orient (1885): P. Joseph, Foreign Diplomacy in China 
(iS(j4 iQoo) ; Hirth and Rockhill. Chau-Ju-Kua (iqii); H. Yule, 
Cathay and the H ay Thither (new ed. by Conlier, 1016) ; If. H. Morse, 
The International Relations of the Chinese Empire (igio-iyiH) ; J. V. 
A. MacMurrav, Treaties and Conventions With and Concerning China 
(ig/i); Soothill, China and the IFrsf (1025); H. B. Mor.se, The East 
India Company 7 'radini; with China (iqjO); K. S. Latourette, A 
History of Christian Missions in China (fg2g) ; A. W. Griswold, The 
Far Eastern Policy of the United States (1938); H. S. Quigley, Far 
Eastern B’dr, (11)42) ’ (K. S. L.; X.) 

DEFENSE 

Historical.—Up to the date of the refonns of 1905-06 the 
Chinese constitution provided for two sort.s of military organiza¬ 
tion. the Marudm army and several .irmics in the provinces. When 
the dynasty of 1644 was originally established the victorious 
troops, mostly compo.secl of Manchus, but includmg also Chinese 
and Mongols, remained in I’cking as a hereditary national army. 
Ev'cry adult male was entitled by birth to l>e enrolled as a soldier 
under one of the eight banners and, after enrolment, to draw an al¬ 
lowance of tribute rice, whether employed on active service or not. 
Some were sent to garrison such places as Canton, Foochow, 
Hangchow, etc., but the bulk of them, both in Peking and else¬ 


where, lost all military value. The other military organization, 
the provincial forces, was styled the army of the Green Standard, 
and resembled a local constabulary rather than an army. They 
were poorly paid, practically untrained, and badly armed. By 
1894 only a few beginnings had been made at building modern 
arsenals and in training troops in modern ways. The soldiers were 
in low repute, poorly trained, and even more poorly led. In the 
war with Japan in 1894-95 the Chinese troops formed an easy 
prey for the better led. better organized, and more formidably 
armed Japanese forces, with their modem equipment and years of 
training under German expert advice. After the war, some of the 
corps of “braves” or irregulars were quartered near Peking and 



The great wall of china 


Er«cted about 228-210 B.C. to keep out the northern barbartani, this wall 
winds for 1400 mi. over mountain, valley and river. It consists of a facing 
of brick, or pranito. filled in with earth and, reaching an average height of 
over 20 ft., forms a roadway on the top 13 ft. wide. At regular Intervals of 
about a hundred yards it is fortified with a tower. 

Tientsin and became spoken of generally as the Army of the 
North. By 1900 this was the only real fighting force which China 
possessed. After the Boxer rising of 1901 an imperial decree or¬ 
dered the reorganization of the military forces of the empire and 
something was accomplished on provincial lines, especially in 
Hopei, but little w-as done towards establishing an army on Euro¬ 
pean lines until after the Russo-Japanese War of 1904-05, when 
various military schools and training organizations were estab¬ 
lished (or provided for on paper). By iqio some progress had 
been made towards evolving an eflicient body of oflkers. An army 
board was organized, and progress made with a general staff. 
Service, mostly voluntary, was for three years with the colours, 
three in the reserve, and four in the territorial army. Reservists 
were called up annually for training, and territorials once in two 
years. The Japanese system of training was followed. 

China, although a. belligerent on the side of the Allied powers, 
took no effective part in the victory which they achieved over 
the Central Powers in World War I. The country was in the 
throes of internecine strife. In the spring of 1919 the governments 
of Great Britain, Spain, Portugal, the United States, Russia. 
Brazil, France anci Japan agreed “effectively to restrain their sub¬ 
jects and citizens from ex^^orting to or importing into China 
arms and munitions of war and material destined exclusively for 
their manufacture, until the establishment of a government 
whose authority is recognized through the whole country.” 
The governments of the Netherlands, Denmark, Belgium and 
Italy adhered to the agreement and the diplomatic body appealed 
to the Chinese government to prohibit imports. No effective action 
was taken, and the Russian soviet government added its activities 
to those of the nationals of some of the signatory powers in 
carrying on this traffic, with deplorable results. The import of 
war material, of which a large surplus remained for disposal in 
belligerent countries at the time of the Armistice, was largely 
supplemented from the resources of numerous arsenals and facto¬ 
ries in Chinese territory, such as those at Mukden, Pciyang, Pao- 
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tingfu, Tehchow, Tsinanfu, Tai-yuan, Kaifengfu. KunRhsien, 
Hsianfu, Hanyang, Nanking, Kiangnan, Changsha, Chengfu, Foo¬ 
chow, Canton, Swatow, Kiung-chow, Vunnanfu (Kunming) and 
Kalgan. 

Army — 1944. —Any attempt to describe the army in 1944 in 
terms of accurate statistics is futile. For years after the Revolu¬ 
tion of 1911 various war-lords had larger or smaller units in 
various stages of equipment and poor training and discipline. 
Most of these armies were in theory part of the national forces, 
but in practice they were not co-ordinated under any general 
staff or supreme command. Their total enrolntent ran into the 
millions, but few if any were effective fighters. They were largely 
a refuge for the riff-raff and the unemployed, a way of taking 
care of some of the many millions who were thrown out of their 
normal occupations by civil strife and natural disasters in a land 
in which the margin of subsistence was always slender. The 
transition from bandit to soldier and from soldier to bandit was 
usually easy and was very frequent. Equipment was inferior and 
discipline, training and leadership worse. Battles between the war¬ 
lords were aptly characterized as “much noise, little fighting, less 
damage.” Loss of life, except through disease and to non-combat¬ 
ants through starvation occasioned by the destruction of the 
means of subsistence, was slight. The coming of the Nationalist 
government in 1927 brought some imprt^'ement. The prolonged 
struggle against the communists and preparation against the Japa¬ 
nese menace, forced progress. Such leaders as Chiang Kai-shek, 
Li Tsung-jen, and Pai Chung-hsi, especially the first, brought 
advance. Schools for officers turned out a better leadership. Here 
and there arsenals began to supply native-made equipment, mostly 
small amis and trench mortars. German officers supervised the 
training of the army. At the outbreak of the war with Japan in 
T937 the Chinese army was well past the million and possibly 
the two million mark. But in officers’ training and mechanized 
equipment it w-as still far behind its opponent. Many of the best 
troops were sacrificed in the early stages of the war. New armies 
were recruited in “Free China,” to the west of the Japanese lines. 
However, the loss of the ports to the Japane,se cut off most of the 
imports of arms from abroad. Only limited amounts could come 
over the French railway to Yunnan, from Russia via Sinkiang 
and by way of Burma over the newly constructed highway. When 
the Japanese advance cut off access to the outside world through 
Indo-China and Burma, the only supplies from abroad were car¬ 
ried in by air from India and over the long and difficult land 
route from Russia or w'cre captured from the Japanese. Some 
1 roops were being drilled and equipped in India, mainly by Amer¬ 
icans. Adequate arsenals could not quickly be developed. Most of 
the railroads were in Japanese hands and motor transport and 
roads were backward. A supporting industry was largely lacking. 
Much emphasis was placed upon an organizcid guerrilla warfare, 
especially that led by communists who had evolved a skilful 
technique in their long campaigns against the Kuomintang. How¬ 
ever the guerrilla.s, while they could annoy the Japanese and make 
difficult the occupations of the railroads, could not drive the 
enemy out of the country. The traditional Chinese strategy was 
one of defense, not of aggressive attack and this made it difficult 
to expel the invader. 

Air Forces, —^Air forces have been established in various areas 
on a small scale, machines of various types being in use. The 
Chinese pilots were trained by foreigners. Neither were considered 
satisfactory from the disciplinary point of view. All the aeroplanes 
have been of foreign make. In numbers the force has been far 
inferior to that of the Japanese, and most of the machines were 
lost in the early stages of the war with Japan which began in 
1937 - By July 1939 a new supply of aeroplanes was gradually 
being assembled from abroad. After 1941 these were augmented 
by American machines and American-trained crews. 

See E. F. Carlson, The Chinese Army, Its Organisation and Military 
Efficiency (1940). 

Forei^ Troopt. —^Though not strictly germane to the subject 
of Chinese armies, it is important, in connection therewith, to take 
note of the presence of foreign troops in various parts of China. 
In the north, Peking and Tientsin, they had the right, by Protocol 


of 1901, to put the legation quarter in a stale of defense, and 
to occupy selected {)oints between Peking and the sea. Japan had 
troops in the Southern Manchurian railwav zone under a treaty 
of Dec. 1905 with a former Chinese government. I'oreign garri¬ 
sons in the north, distributed between Peking, Tientsin, Tangku. 
Tongshan, Chinwanglao and Shanhaikwan, were strongly rein¬ 
forced in 19-^7, during the conflict between north and south. The 
total number at the end of 1927 was n,8vSo, compared with 4,740 
in 1926. The nationalities, in order of numbers, were American, 
French, BrilLsh, Japanese and Italian. The Shangliai Uefensu, 
force, amounting to a mixed division with arnioun-d cars and 
attached troops, was in 1927-28 gradually reduced in strengtli to 
about a brigade. The Shanghai Volunteer coi3).s, founded in 1854. 
was highly efficient. It consisted of infantry, machine-gunners, 
field and light artillery. The total strength was about 1,400, or 
1,600 with its reserves. The Japanese invasion which began in 
1931 in Manchuria and by stages, chiefly following July 1937, 
extended to the rest of China, strikingly altered this i)icture, 
After 1931 the Japanese army dominated Manchuria. It first 
conciucred that region and then sought to eliminate the Chinese ir¬ 
regulars and guerrillas who kept up an opposition. I-’oree.s of un¬ 
known size, po.ssibly as much as a million or more men, were 
poised on the northern borders, ready to resist a Russian advame 
or to take advantage of Russian w'cakness to acquire eastern 
Siberia or Outer Mongolia. Japanese foree.s were also di.stributed 
widely through “Occupied China” south of the Great Wall. They 
may have totalled another million or more. Most of the* British 
ami American forces were withdrawn before Dec. 1941, except 
that the British reinforced Hong Kong. By the fall of Hong Kong 
(1942) British military and naval power on the coast of China 
was eliminated. (G. G, A.; K. S. L.) 

Navy.—The beginning of a navy in China dates from about 
the year 1881, approximately the same period as that which saw 
the introduction of the telegraph into the country. An arsenal at 
Foochow turned out a few small composite gunboats and a train¬ 
ing ship was bought and placed under the command of a British 
officer. Several armoured cruisers were ordered from England, 
while naval bases were fortified at Port Arthur and Wei-hai-wei. 
Forts were also built and guns mounted at Foochow, Shanghai, 
Canton and other points which appeared vulnerable from the. 
sea. Money for those purposes was forthcoming from the customs 
duties on foreign trade. 

The Chine.se fleet had not, however, developed into a formidable 
force when, in 1884, France had occasion to lake reprisals against 
that nation for attacks by irregular troops in Tonkin. A 
wretched collection of craft, the chief of which was the “V'ang- 
Woo,” a composite crui.ser, was practically wiped out by a French 
squadron in seven minutes in the river Min, where it had taken 
cover, near Foochow. 

In 1894, when China found herself at w'ar with Japan, the 
former country had an appreciable fleet, in fact one which on 
paj>er was stronger than her adversary, but owing to the dis¬ 
organized state of administration, only one out of the four squad¬ 
rons into which it was organized took part in the ho.slilitics. This 
squadron, consisted of two small battleships, the “Chen Yuen” 
and “Ting Vuen,” built in Germany, five other small armoured 
vessels and six sloops. It had attained a good .standard of disci¬ 
pline and efficiency under Captain W, M. Lang of the British 
navy, but after his departure and by the time war broke out, the 
ships had deteriorated and the personnel had relapsed into their 
normal state of inefficiency. The squadron was defeated by the 
Japanese fleet at the battle of Yalu. 

In 1909 an effort was made to re-establish a fleet and a naval 
commission under Tsai Hsiin, a brother of the Emperor Kwang-su, 
was sent to Euroi;)e to obtain the necessary information and 
advice. Various societies had already started in several provinces 
to collect funds for naval purposes. At this time the fleet consisted 
of four armoured cruisers, some modern gunboats built in Japan, 
a few miscellaneous vessels and some old torpedo boats, but the 
efforts of China to create and maintain a navy have never been 
crowmed with success, chiefly owing to the corruption of the 
government and the irresponsibility of the officers. 
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In i<)jH the Chinese navy was composed of two small armoured 
(rwisers, Ihe “ViriK Jui” and “Chao Ho“ (two 6 in, and four 4 in. 
Kuns), tompleted in k/i i, four old protected cruisers completed in 
i8o 7-(;8, three old destroyers, a few (oritcdo boats, a number of 
river lifunboats and auxiliary vessels. Its state of efficiency was 
dei idedly poor, while the internal disruption of the country pre- 
(luded any jjrospeit of it developin^^ into a .serious force. No 
marked improvement was made under the Kuomintanpj. The 
Xationali'^t government itave almost no attention to the navy. 
•In their invasion of China the Japanese had unchallenged con¬ 
trol of the sea. (K. A.; K. S. L.) 

in. PRODUCTION, COMMERCE AND COMMUNICATIONS 

Fiven on (he most genc-rous estimate of industrial prospects, 
China will probaMy remain a jireponderantly agrit ultural country. 
The future relationship, however, of agriculture and manufactur¬ 
ing industry is a maltiT of great interest. Development of electric 
power and im[)rovement of transport would rc-nder possible diffu¬ 
sion of small-scale- industries better suited to Chinese traditions 
and genius than the large-scale- factory .system, and, if accom¬ 
panied by the growth of co-operative- age-ruievs, may greatly im¬ 
prove the- conditions of the- countryside. 

AGRICULTURE 

Characteristics of Chinese Agriculture.—Chinese agri¬ 
culture is primarily distinguished by its intensity. This is made 
po.ssible ordy by the- unremitting labour which (he .struggle for 
existence demands and the (raditinnal skill born of .|o centuries 
of transmitted experience. The maintenance of soil fertility under 
constant intensive cultivation for .such an immense pc-riod is in 
part secured by replenishmc-nt with canal mud, as in the Yangtze 
della, or by Ihe silt deposited by river-tloods (Otherwise disas¬ 
trous), but in the* main by the use of “night .soil” and every pos- 
silile kind of manure, apj.)lied to the land in primitive but effective 
fashion. Soil is composted with organic matter and ashes and 
thc‘n dried and pulverized to form a jjlant-food. De-fore.station 
has taken jihue not simply to make room for more arable land 
but as Ihe rcvsult of a constant finest for green manure. In hilly 
distriefs, such as the loess i)lateau and the Red basin, the fields 
on the vallc-y slojies are terracc-d and rimmed so that the run-off 
ma>' be retained until the .susiiencic-d matter has settled. Again, in 
crop rotations, legumes have long been grown for fertilizing the 
.soil. A syslc'm has bec-n evolved whereby two, three or even four 
crops are grown in the same ground-space each year, while as 
ni.iny as three croiis, each in a different stage of development, 
grow simultaneously in one field. In few' countries has the prac¬ 
tice of nuiUijiie c ropiiing been so perfected. The great traditional 
skill of the Chine.se has rai.sed (heir agriculture to the level of 
an art; they show, moreover, remarkable ingenuity in adapting 
means to ends, as in the many uses to which they put baml>oo or 
millet, Thc-ir implements, too, are effective, if primitive. On the 
other hand, the typical Chinese farmer knows nothing of science 
as applied to proper seed selection, experiments in better crop 
rotations or animal breeding and the lighting of plant and animal 
jiesls. His methods arc es.sentially conservative and traditional 
and little use is made of chemical fertilizers. Notwithstanding 
gre-at industry at certain seasons, there is much unutilized idle 
time in winter, especially in the north, which the development of 
.small rural industries on a co-operative basis would employ to 
grc'al advantage in the farming community. As yet there is little 
c'ombination for the purchase of .seeds or implements or for the 
marketing of produce. Important exiH’riments to remedy these 
defects have been begun. Some have been undertaken by local 
governments. Others have been associated with agricultural col¬ 
leges or departments, such as tho.se maintained by the University 
of Nanking (an American union missionary ccdlege) for the de- 
velo|)numt of scientific sericulture and cotton cultivation. In sev¬ 
eral areas, rural co-0{)crative.s have made a very promising begin¬ 
ning. Developnu'nt on the lines associated wdth the Danish folk 
school nKuement, so closely linked with the success of the co¬ 
operative societies, is the ideal of many workers in China. 

Agricultural Regions. —The salient characteristics of the 


major agricultural regions can most easily be summarized in rela¬ 
tion to the scheme of the natural divisions of China already dis- 
cus.scd, except that the essential features of crop production and 
farming methods in the Red basin clo.rely resemble those of the 
lower Yangtze valley. 

(1) . The Tsinling mountain complex delimits the agricultural 
“province” of north China. Here severe winters and the short and 
rather uncertain rainy season predude winter crops. It lies 
beyond the limit of the cultivation of wet rice, which as a staple 
crop is replaced by millets and wheat. Rice, it is true, is a subor¬ 
dinate crop in favoured districts of north China; it is known, 
however, as small rice and is really a glutinous millet. Most 
people live on wheat, kaoliang, and millet, while meat (other 
than pork) and potatoes play a part. Soybeans, loo, are impor¬ 
tant. Barley and maize arc extensively grown. 

(«') The .soils of the loesslands are of unusual fertility owing 
to their fine texture, their porous and friable nature and the 
presence in them of solulde mineral matter for plant nourishment. 
On the other hand, the region is the driest in China, and, except 
in the ba.sins, is incapable of manual irrigation. Arable cultivation 
is therefore often pirecarious and there is greater reliance on .sheep 
and cattle. In .the extreme northw'psl pastoral jiroduds and .some 
a.s.sodated manufactures of coarse woollens and cloths are im- 
fiortant products. Heft.- occurs the greatest concentration of 
.sheep, raised primarily for wool. Cattle, elsewhere in China almost 
exclusively draught animals, are raised in the northwest for graz¬ 
ing; there are distinct prosjjccts for leather and woollen manu¬ 
factures in parts of the loess belt. In the loes.s basins such as 
Tai-yuan and Tatung-fu. where well-irrigation and lerraie cul- 
tix'ation reduce the risk of crop failure, the hardier cereals are 
often accompanied by fruit culture (apples, pears, plums, walnuts, 
ai)ricots, strawberries and the jujube) and also by cotton. (For 
agriculture in the northwest .vcc Shansi and Kansh.) 

(f>) The plain of north China cast of the Tai-hang-shan, which 
forms (he edge of the loess plateau, has a slightly higher rainfall 
l)Ut ri.sk of llood is much higher and the great jiroblem is the con¬ 
trol of Ihe Hwang-ho, Hwai and northern rivers. Main reliance 
is on wheal, barley, millet, buckwheat and maize, together with 
vegetable crojxs, especially rape, beans and peas. Rice is grown 
in southern Shantung and northern Kiang-su, i.r., on the borders 
of (he Yangtze “province,” and cotton and hemp in Shantung 
and Hoiiei, but there is little room for any but subsistence 
crops. In Shantung there are three crops in two years, the usual 
rotation being wlu-at in spring, beans in autumn and finally millet, 
which is gathered in (he following September. As an alternative, 
wheat or barley in w'inter and spring may be followed by large 
or small millet, sweet potatoes, soybeans or iieanuts in summer. 
Animals are less imjiortant than in the northwest, but in the 
parts of Hopei adjacent to Mongolia there is the large.st concen¬ 
tration of hor.ses, mules and draught animals to he found in China 
Projicr. 

(2) .The Yangtze “province” with rich alluvial basins, relatively 
high, well-distributed rainfall, seasonal rhythm of moist sub¬ 
tropical summers and mild winters and magnificent natural water¬ 
ways, is one of the most favoured agricultural regions in the world 
and the premier granary of China, supporting nearly half of her 
total population. The combination of summer “wet” crops and 
winter “dry” (temperate) crops give it a marvellous range of 
production, and most of the staple products of China, whether 
subsistence or commercial crops, find here their optimum condi¬ 
tions. It is easily first in the production of rice, the chief food of 
all central and south China. If Chekiang be included, it produces 
over 68% of the total output of silk, the oldest and most famous 
of Chinese commercial products, and about 60% of that of cot¬ 
ton, one of the chief factors in the new^ industrial development. 
It is also the largest centre of tea production. In some districts, 
as in parts of the Yangtze delta and the central basin, the rota¬ 
tion is determined by the needs of a special crop. In the normal 
agricultural year barley, wheat, beans and peas are sown early in 
winter and harvested in May (w’heat in June), followed by sesa- 
mum, sowm after the wheat han^est and ripe early in September, 
while rice may be cither an early crop, planted early in April and 
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ready for harvesting 90 days later, or a late crop planted in early 
June and harvested after 1x0 days. If rice is grown for commer¬ 
cial purposes it receives special attention and the fields arc 
ploughed and prepared in early winter. Cotton lands also require 
special preparation. While this is the regime of the lowland basins, 
the uplands of central China, especially between the Tungting and 
Poyahg lakes, are associated with the cultivation of the tea plant 
and the tallow tree. 

(3) . The southeast China highlands are not unlike those of 
central China and the ranges of Fu-kien form the second great tea- 
district, but the valleys and basins, with more abundant rainfall 
and warm winters, can grow subtropical crops all the year round. 
In the most favoured regions such as the Canton delta there are 
two or even three rice crops in the year and the sugar cane finds 
its optimum conditions. Largely confined to this section of China 
are the pinc-applc, spice-yielding plants as cinnamon and cassia, 
ginger and aniseed. The southern coast of Kwangtung and the 
island of Hainan, with an exceptionally high rainfall and uni¬ 
formly hot conditions, are particularly associated with these trop¬ 
ical cultures. On the other hand the climate of southeast China 
IS too moist for cotton and for the "dry” cereals which form the 
winter crops of the Yangtze valley. 

(4) . The southwest is the least develojxed of all the major 
regions of China. The high plateaus are scenes of pastoralism and 
sporadic cereal and poppy cultivation, but the deeply-cut and 
generally narrow valleys, with a damp, unhealthy climate, and 
often still choked with luxuriant jungle \egetation, have not been 
intensively developed as have the more open and accessible basins 
of the southeast. 

Special Products and Associated Manufactures.—Of ne- 

ce.s.sity subsistence crops are of far greater importance in China 
than commercial products, and this is strikingly shown by the 
fa(t that the three greatest food-crops—rice, wheat and millets— 
occupy approximately 69% of the cultivated area. 

Rice, the stajde food in central and south China, takes up no 
less than 28^0 and has first choice of the land. More than half 
the land under cultivation in Kiang-su, the richest {.xrovince, is 
devoted to it. Yet only four provinces, Hunan, Anhwei, Kwang.si 
and Kiangsi, normally have a surplus over local needs, and in 
peace times large imports have to be made each year from other 
lands in the far east. 

Wheat comes second to rice in importance, and rc{)laces it as a 
food crop in north China. In some northern di.stricts it occupies 
40';;i of the cultivated land, but there must be considerable im¬ 
ports of W'heat and flour. The number of wheat-eaters is .steadily 
increasing in northern China, especially in the town.s. The annual 
output, however, can be increased through both extension of the 
wheat area by “dry” farming in the marginal lands of Manchuria, 
and an increase of the rate of yield, at present low. Flour-milling 
has made notable advances, esjxecially in Manchuria. 

Millets and kaoliang (sorghum), whose distribution is rather 
wider than that of wheat, occupy 20% of the cultivated land area 
of China. They are dominant in Hofxei, Shantung and Honan 
where they take up approximately one-third of the agricultural 
surface. Apart from the grain, their by-products arc of great 
value, and in north China the stalks and fibre of the kaoliang 
replace, for many purposes, bamboo w'hich reaches its northerly 
limit in the Wei-ho valley. 

Tea has long been the chief beverage in China, and since about 
the 8th century a.d, the cultivation of the tea plant has been 
a great agricultural industr>', localized mainly on the uplands 
of central China and on the ranges of the maritime provinces, but 
important also in Szechwan. Black, green and "brick” teas re.sult 
from different processes of manufacture. The tea plant in China 
is mainly grown in patches round the homestead, and the methods 
both of cultivation and preliminary preparation after the picking 
of the leaves (usually in April, mid-May and August) are tra¬ 
ditional and not based on scientific knowledge. Mainly for this 
reason the chief European markets for black tea were largely lost 
by China in the later 19th century, when the plantation system, 
with its associated scientific processes of manufacture, was de¬ 
veloped in India and Ceylon. Of the 53,000,000 lb, of black tea 
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exported from China in 1924 Great Britain took 22.000,000 lb 
Brick tea. made by pressing damp leaves into a brick-like mould, 
has found its chief nxarket in Tibet. Russia and interior Asia 
Chief ixorts for tea-export have been Hankow (black and brick 
tea). Kiukiang and Foochow (black tea>. Hangchow. Ningpo and 
Kiukiang (green tea). Experimental stations and investigation 
bureaus for more scientific cultivation and preparation of tea 
have been opened in the Yangtze valley and at I'oochow, and a 
small beginning has been made with the jdantation .‘:ystem. 

For sericulture, the most far-famed and ancient of her indus¬ 
tries, China has many natural advantages, including the two or 
more leafings of the mulberry, as conxjiared with one in the 
Mediterranean countries, and abundant cheaj) and traditionally 
skilled labour in the manipulation of the cocoon and in weaving. 
In the production of raw silk there are many regional specializa¬ 
tions in accordance with the variation of soil and climatic con¬ 
ditions. The silk of the north (Shantung and Manchuria) is 
chiefly "wild,” the product of silk-worms fed on oak leaves and 
manufactured into coarse-textured tussahs and pongees; the 
Canton delta, where there are as many as six or seven leafings 
of the mulberry, produces soft Canton silk and Szechwan a 
special yellow variety. But the most renowned silk region is the 
lower Yangtze valley, the finest w'hite silk in the world (t.satlee) 
coming from around the Tai-hu. The aggregate output of raw 
silk in China is estimated at 25% of the world's supply, but 
the exports to European and particularly American markets, al¬ 
though considerable, have in recent >'ears been surjxassed b> those 
of Japan, w'hich has added scientific techniciue to the natural 
advantages for silk production which she shares with China, 
where the industry is carried on by the peasants on traditional 
lines. Serious efforts have recently been made by sfxecial depart¬ 
ments of several colleges and by the International Committee for 
the Improvement of Sericulture in China to improve the mulberry 
plantations and to eradicate silk-wonn diseases, which greatly 
impair the pro.sperity of the industry. A more revolutionary 
change is indicated by the development of large steam filatures 
and weaving mills at Canton. Shanghai, Soo Chow, Hangchow. 
Hankow, Chefoo and Chinkiang and other towns. Fiven under 
existing conditions, raw silk and cocoons recently formed over 
iH*/o of the total value of Chinese exports and came second only 
to beans and bean products. In contra.st, tea, which in 1820 con¬ 
stituted 75(0 and in 18O7 fioCf of all Chinese exfwxrts, accounted 
for little more than 3(4, in 1926. 

The mo.st remarkable agricultural development in China during 
recent times has been the rajxid growth of the bean industry. 
Beans have long been grown as an article of food, but the de¬ 
velopment of the culture on a commercial basis is quite modern 
and is due to the realization of the many valuable qualities of the 
.soya variety, which is admirably adapted to north China, and 
particularly Manchuria. On the one hand, it has a higher food 
value than any other seed which, in conjunction with its cheap- 
nc.ss, makes it an effective substitute for milk, meat or the staple 
grain foods of north China; on the other its by-product.s—bean- 
oil as a cooking sauce, as a ba.se in soap-manufacture and as a 
lubricant for various purposes, and bcan-cako as a fertilizer and 
cattle food—are of great commercial value. In the 1920s beans 
and bean products amounted to one-fifth of the total exports of 
China. They have been one of the principal factors in the rapid 
economic development of Manchuria. (See Manchuria.) 

Of the purely industrial crops of China, cotton is the most 
important, and it.s future development will be followed with great 
interest. The soil and climatic conditions of many districts of 
the Yangtze valley and the adjacent parts of the plain of north 
China approximate those of the cotton belt of the United States. 
But the industry has suffered from many disadvantages; the short 
staple of the native varieties, primitive methods of seed selec¬ 
tion and cultivation, lack of transport and of banking and credit 
facilities to deal with the movement of crops, and the existence 
of taxes, which greatly raise its price. Much important work has 
been done both by provincial as.sociations and college departments 
(notably the University of Nanking) to improve native varieties 
and to acclimatize and then di.stribute seeds of American cottons. 
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It would seem to be established by cxfjeriments that late-maturing 
Ameritan cottons will not succeed in the Yangtze delta, with its 
humid early autumn climate, but can be acclimatized in the cen¬ 
tral basin and parts of north China where SejitemlxT and Octo¬ 
ber are normally dry, sunny months. The endeavour has been 
made to produce longer-stapled Chinese cottons for the deltaic 
area. 

Tlie great development of cotton mills in China in the last 
;<5 years has been the most important asjiect of the new industrial- 
i.sm. They have been, however, very strictly localized. Of iiH 
cotton mills in (‘hiiia in 5H were in Shanghai, the great 

textile centre, and half the remainder in the Yangtze delta and the 
central basin. Of the grand total 2 were Chinese-owned with 
2,2 iH, 5HM .spindles and i2,.;o(j looms, 42 Japanese-owned with 
i,,? 02,()78 spindles and <j,<)25 looms and 4 Hritish-owned with 
305,320 spindles and 2,348 looms. The piece-goods produced have 
competed in the huge Chinese market with those of Japan, India 
and (ireat Britain. Labour in the mill.s has lK‘en very cheap and 
regulations as to hours of labour, employment of women and 
children and safeguarding of machinery have been almo.st non¬ 
existent. 

The opium poppy has been one of the < hief and most widely- 
distributed procluds of China’s fields, and the area devoted to it. 
reduced to a minimum by llie prohibition orders of 1906 and 
subsequent years, greatly increased during the {leriod of civil 
war, with its military exactions of illicit revenues. In west China 
the national govenmu'iil by forcible measures greatly reduced its 
growth. In some Japanese-controlled areas a marked increa.se in 
opium production as well as in the consumption of opium and Us 
lierivative.s occurred. 

Other important Chinese products, which cannot be separately 
flescribed, include tibre cru[is, especially ramie in the Yangtze 
valley, tobacco (very widely distributed), ground-nuts, many 
kinds of vegetable-oils, cane sugar and a great variety of medici¬ 
nal plants and sjiices. 

So great i.s the need for subsistenre cro{)s in China that graz¬ 
ing grounds for sheep and cattle are virtually confined to the 
dry northwest and to mountain jiasUires. In the rest of China 
there is no dairy industry and cattle are used primarily as draft 
animal.s. Moreover, there is a lack of pasture grasses, due in 
part to the type of rainfall, On the other hand, animals such as 
swine, goats and poultry, which can subsist on by-products of the 
farm, are kept in large numbers. Of scientific animal breeding 
there is at [iresenl very little. Reference has already been made 
to the meagre resources of modern China in timl»er. 

China has an important source of wealth in her sea and river 
fi.sheries, which are rich and varied and supplemented by arti¬ 
ficial breeding in tanks. The coastal fisheries of Shantung. Che¬ 
kiang and Kwangtung arc especially valuable, and they include 
some of the world’s greatest fishing centres. Fish, both fresh and 
.•calted, is a staple article of diet in many districts. 

Mineral Wealth and Mining.—The distribution and char¬ 
acter of the varied mineral wealth of China in relation to the 
.stnicture of the country have already been discussed. It remains 
fo examine briefly the economic as|.K'Ct, Coal is by far the most 
important item but there is as yet no certainty regarding even 
the approximate amount of China’.s coal reserves. The revi.scd 
estimate (1933) of the Chinese Geological survey of 246.081.000,- 
000 tons, while much higher than its first estimate, admittedly 
very conservative, is still far short of the 994,987,000,000 tons 
submitted to the International Geological congress in 1913. Yet 
it indicates a hulk which is: (i) probably the greatest in the 
far east; (2) sufficient to form the fuel basis of a fairly extensive 
industrial development in China. Of the total amount of the 
revised survey estimate Shansi alone is responsible for more 
than one-half. 

While every coal field has outcrop or adit w'orkings to supply 
local consumption, about 75^7. of the total production of 25,700.- 
000 tons has recently lieen furnished hy large-scale concerns. 
These are all intimately related to the existing railway systems 
mainly concentrated in north China, and arc therefore chiefly lo¬ 
cated on the small fields scattered around the edges of the north 


China and south Manchurian plains. The only really important 
mine in south China i.s that of Pinghsiang among the hills of the 
Hunan-Kiang.s) border, and this too i.s linked with the railw'ay 
s>’.s(em. Much the largest concerns are the Japanese Fushun and 
the (former) Sino-British Kailan, whose fields, though small, 
have each an important strategic position, being in close contact 
with the railway foci of south Manchuria and of north China 
respectively. The production of Fushun has been the larger of the 
two. From these and from other mines in Shantung and along the 
ea.stcm fringe.s of the Shansi coal held, coal is exported along the 
railways and by coasting .steamer to the commercial and industrial 
centres, of which the Yangtze delta is the chief. Chinwangtao. 
the property of the Kailan concern, has had larger coal-shipping 
trade than any other port east of Suez. There is also a con¬ 
siderable trade, in which exports exceed imports, with Japan. 

China’s resources of iron are more meagre than those of coal. 
Tegengrcn, for the Chinese Geological .survey, estimates the 
re.serve of ores suited to modem large-scale methods (and ex¬ 
clusive therefore of coal-measure ores) at only 952,000,000 tons, 
and holds out little hope of the discovery of new deposits. These 
are not sufficient to form the permanent basis of an iron 
indu.stry of the magnitude of that of America, but, on the other 
hand, the Chine.se industry has as yet a capacity of only 1,000,- 
000 tons of pig iron and an actual output of but one-third of 
that amount. Thus there is room for very considerable expansion. 
Mining is most active along the lower Yangtze valley whose 
mines (Tayeh in particular) account for two-thirds of a total 
ore production of 1,500.000 tons. Next to it in production as 
an iron-held is south Manchuria, and these two regions are also 
the chief centres of iron smelting. To both, coke has to l)e 
carried some di.slance, but China has no lack of coking coal. 
It is a noteworthy fact that by various means Japan has acquireii 
virtual control of 90% of the utilizablc iron re.sources of (jhina, 
and has been importing fully half of both the latter’s iron ore 
and pig iron production. 

Of fuels other than coal, such as petroleum and oil .shale, 
China posses.ses only limited amount.s. This is also true, among 
the metals, of Icad-zinc and of silver, but the resources of copper 
and tin are by no means insignificant. Small deposits of all 
these metals have long been worked in many parts of the country. 
The most important copper and tin mines all lie in Yunnan and 
adjacent southwest Szechw'an. Of some rarer metals, particularly 
antimony and tungsten, China is the leading producer of the 
world. In conclusion it may be said that, while the impre.ssions, 
so widely prevalent in the 19th century, of China as a country 
of almo.st unparalleled mineral resources are clearly without foun¬ 
dation, she yet has a margin for industrial growth, and with 
improved transport facilities and more fa\’ourable economic con¬ 
ditions will develop great mining activities. {See Shansi; Hopei 
and Manchuria.) 

Manufactures.—From what has been said in the preceding 
.sections it must be clear that industrial development in the mod¬ 
ern occidental .sense of that tenn is (1944) in its infancy. In the 
older, pre-machine age, manufacturing was in the handicraft stage 
and was in countless small units organized by guilds. Handicrafts 
persist as the prevailing method of manufacture. Some have been 
w^*akencd by competition with foreign machine-made goods or, in 
cottons, by modern factories in China. Factory development has 
been mainly, although not exclusively, in the manufacture of 
cottons. There have also been silk filatures, flour mills, match 
factories and some steel works. Industrial development has been 
retarded by civil .strife and foreign wars, for these have made for 
insecurity and both domestic and foreign capital have been re¬ 
luctant to invest extensively in equipment which might be de¬ 
stroyed by contending armies. Much of the industry which had 
been developed in the lower reaches of the Yangtze valley, was 
moved westw'ard in 193S and 1939 to escape the Japanese in¬ 
vasion. There was some attempt to encourage small units in 
“Free China” through industrial co-operatives. Vet (1944) indus¬ 
trially, as compared with western Europe, the United States, 
Japan and Russia, China has remained backward. 

Currency and Banking. —At the daw^n of the 20th century 
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China’s only domestic coinage was copper, in what were known 
by the foreigners as “cash.” This could be employed only for 
relatively small transactions. Larger transactions were in silver 
bullion. The unit was the tael (Chinese bang) which varied in 
weight from locality to locality and agency to agency. Silver 
dollars of foreign minting, largely Spanish and Mexican, had been 
im{)ortecl and were in increasing circulation. Domestic banks were 
chiefly for the purpo.se of facilitating internal commerce and ex¬ 
change, although some received deposits and made loans. In the 
larger ports there were foreign banks, chiefly British. 

in the course of the 20th century the “cash” largely disap¬ 
peared. Silver coins corresponding to the dollar and called yuan 
were minted and a subsidiary coinage, theoretically decimal, ap¬ 
peared. The yuan or dollar was legally substituted for the tael. 
There was much use of paper money, but silver remained the 
ba.sis of the currency. In the 1930s the country was drained of 
much of its silver by purchase from abroad. Remaining stocks of 
silver were nationalized. As earlier, various kinds of money of 
varying exchange rates were in circulation, but the government 
strove to bring in uniformity. There was an exten.sivc develop¬ 
ment of banks, both government and private, of occidental tjpes. 
With the war with Japan following 1937 there came progressive 
inflation, both in “Free” and “Occupied” China, which attained 
extreme proportions. Silver had disappeared from circulation and 
the increasing flood of pa{)er money rapidly depreciated in pur¬ 
chasing power. 

FOREIGN TRADE 

The origin and characteristics of the system by which the 
foreign trade of China has been organized from the middle 
of the lOth century down to the present time (1944) are explained 
in the section on History. Some impending changes of great im- 
f)ortance are indicated below. The following tables showing the 
total foreign trade for 1926 according to the returns of the 
Chinese Maritime Customs may be taken as fairly typical of the 
position up to 1931 and this in spite of the disturbed political con¬ 
ditions. 

Of the total shipping engaged 117,319 were steamers with an 
aggregate tonnage of 132.249,000 and 41,677 were sailing ves- 
.scls (almo.st entirely Chinese junks) with an aggregate tonnage 
of 2,410.000. An important feature .shown by the first two of 
these tables is the considerable excess of imjxirts over exports 


and, \rith the exception of certain years in the ’Sos, this ha.s 
been a*constant characteristic of Chinese foreign trade since 1869. 
The interpretation of this excess is by no mean.s easy. It cannot 
be explained as in the case, for example, of Creat Britain, by 
.so-called “invisible” exports in the form of shipping services paid 
for by imports or by interest on capital invested abroad, which 
again swells the import list. China has, liowever. an important 
asset, which is in some rc.spccts comfiarable to (he latter, in the 
extemsive remittances made to their ancestral homes by emigrants 
to Malaya, the riiilippines, the Netherlands Indies. Indo-China, 
the Americas and Euro}>c. On a calculation made by the Bureau 
of Economic Information from an estimate of the Yokohama 
Specie Bank for 1925 the aggregate total reaching China from 
this source in various forms amounts to about $160,000,000. This 
certainly more than counterbalances the swelling of the export 
figures by the net profits of foreign residi'iits in China and of 
foreign shipping and in.surancc companies. But , important as this 
factor is, it does not .seem sufficient to cover what the official re¬ 
turns describe as an “unfavou.able balance," reflecting the pres¬ 
ent economic po.sition of China. To quote the Maritime Customs' 
report on the foreign trade of China (1926): “one must conclude 
that the Chine.se people are dependent on foreign countries for a 
very great quantity of goods which they cannot jiroduce as >’cl, 
while (heir own products meet with a very strong conifietition b>’ 
similar products from other countries in foreign markets.’’ The 
heavy im|H)r( of foodstuffs in a country so predominantly agri¬ 
cultural i.s particularly significant, for it is precisely by the export 
of these and of raw material.s that most agricultural countries jiay 
interest on the loans made by foreign capitalists to assist their 
industrial development. In the case of China many of the.se loans 
have been secured on railw'ays and other national assets, with 
resulting jiolitical complications, and under the most favourable 
circumstances a long lime must elapse before China can com¬ 
pletely free herself from the entanglements which this indebted¬ 
ness involves. 

After 1918 the organization of Chinese foredgn trade entered 
on a new and momentous phase. By the treaty of Ver.sailles 
Germany surrendered her concessions at Hankew and Tientsin, 
and Russia. (00, as a result of World War T. Inst and later re¬ 
nounced her treaty privileges. At the Washington conference 
(1921-22) the Nine Power trtaly on the Chinese customs tariff 
(lecrec'cl inter alia “a general revision of the tariff, to make it 


Tahi-K I. roreipt Trade of China, 


Princiial articles imported (iu?t) from foreign countries. Percentage 

I’riiu ijMtl artu'les ex|>orte(| to f<,reign count 

ies Percent age of tot id 

of total value: of imports indicate 

d in brackets 

value of exports imlicalcd in 

brat kels 


Tn thousands of 


In tliouwiiidh of 


Ilk. taels 


III; ta.Is 

Cotton goods (excluding cotton yarn and 


beans and bean products 

17 .S .778 120.34%) 

raw cotton) . . .... 

177,217 

Raw silk, ecH'uons, etc. 

n;(j,02c: (18.40^'% 

Raw cotton. 

93 . 7 .';^ (>< 34 %) 

I'.ggs and egg products. 

38,17,} (44-!%) 

Rice. 

«g ,«44 ( 7 .<; 0 %) 

Silk pi(?ce gtKKls. 

30,8(;8 (3-57%,) 

Sugar. 

f< 2 , 7 .S 3 ( 7 -.F‘%) 

(iroundiiuls and products .... 

2(>,8.?i (3.45%) 

Kero.sene cjil. 

SfN.W (.1 o,{%) 

Raw cotton ....... 

2 (;, 3 W (3-40%.) 

,Mc;lals and minerals. 

52,347 UMd'i) 

Skins, hides, leather. 

28,848 (3.34%) 

I'obacco and cigarettes. 

46,578 (4.1.^%) 

('(•reals . 

28,722 (3-32%) 

Woollen goods. 

20,653 (2.64%) 

Seeds and seed-cake. 

26.3H3 (po.8%.) 

Cotton yarn. 

28,250 (2.51%) 

(■(»al. 

26,189 (3.03%) 

Fishery and sea products .... 

27,824 (2.47%) 

lea. 

26,165 (303%) 

Paper. 

27,669 (2.40%) 

(dgarettes. 

15,410 (1.78%/) 

Coal. 

26,033 (2.40%) 

\V<mk 1 oil . . 

'4.662 (i 7.)%) 

(iums, oils, Roap, candles, etc. 

25,854 {2.^0%) 

Hair, feathers and W(W)I. 

14,895 

Flour. 

24,820 (2.21%) 

(Jotton gorKls (excluding yarn) 

>3,298 

Cereals, seeds, etc. 

23,623 (2.10%) 

Cotton yam . 

10,81 2 

Chemicals .. 

21,030 

Bristles. 

10,46(1 

Hemp, flax and jute goods .... 

»‘}, 9.?6 0 7 7 %) 

W'o<kI and timber. 

' 0 , 3'4 

Wheat .. 

17,065 (id}0%) 

Tin in slabs . 

«, 73 « 

Machinery. 

16,738 0 . 49 %) 

Other merchandise. 

165,820 

Timber. 

16,144 (1.44%) 



Other merchandise. 

a 18,688 



Total net imports . 

1,124,221,253 Ilk. Taels 

Total exports . 

864,294,771 Flk. Taels 


The Haikwan tael, an uncoined weight of silver used in the collections and statistics of the Chinese Maritime f’ustcjms, was ec^uivalcait to 3/1 \d. 
in English money in 1926. 
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I'aul}; II. China's /'orri^n J'rade ‘with Principal Countries, 1^26 


Country 

I>ir(‘c 1 
imjjorls 
(I'ffjs.s) fin 

iVr 

centage 

Dircrt 
cx[)orts 
fin tlK)U’ 

Per 

rentage 

I\ixces.s of 

. 1 

thou.sands 

of total 

sands 

of total 

I m j hx- 


of Hk. 
tacU) 

imports 

of Hk. 
tails) 

exports 

ports : f)orts 

Japan 

>, Vo000 

20 . 4.4 

211 , 74 ' 

24..50 

125,168' 

Unit •• .1 
SlatCH of 






Am<Ti( a 

187,047 

iO., 4 o 

' .so, 11,4 

' 7 87 

. 47 , 4 . 44 ; 

llonc' Kof)),' 

' 24 , 47.4 

10. 8K 

<j 4,802 

10.85 

.40,67'. 

(ircat 






Britain 

I 

10.10 

.SS,H 4 '» 

9..^, 

60,4.4 4 j 

Kusnia and 






Silicria 

I 2 

1.08 

64,1 20 

7-42 

1 4 ', 40 -‘^ 

I' rent h 





1 

1 n d 0 





1 

Cliina 


4 4.4 

i i^o 4.44 

'2.1.4 

. 4 . 4 ,,462; 

(iff many 


.4-00 

1 ' 7 . 7^'0 

2.05 

27,9181 

0 1 h (■ r 





( ountrirs 

2 , 40 , I'M 

22.04 

1 252,481,) 

1_ 

1 2().2 2 

1 

6,7.48' 

'I'otal 

1,1 44,^>47 


i 884,205 

_! 

280,3.52, 


I. In rcrtiiin rcsptrts the returns fnr \<.)ih were exet'ptinnul owing trr 
the Cantonese boyiott of Hong Kong diirittg the greater part of the 
year which tended to swell the returns f)f direct ('liinese imports from 
other houretrs. In i<)*’4 Ixith imports from and exports t(i Hong Kong 
were nearly double those of 

i. The situatioti was idtered after iq^i through the creation of 
Manchoukim. Since the stiitistirs of Manchuria, in whose trade Japan 
was domiruint, were henca-fcjcward not im luded in those of China, until 
1047 the Cnited States assunieil the leading plat «• m China’s foreign trade, 
and Japan sank to second place. 
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a more effective instrument cd" revenue, with the authority to 
iturea.se it in return for the aliolition of likin." Under Resolution 
lA' of the Washington confereitce, the Commi.ssion on Extra¬ 
territoriality met in I’eking in Jan. 11)26 and in September of 
that year the representatives of jiowers signed the report 
recommending that, when certain ctuniitions were satisfied, the 
IMiwers concerned should relinquish extraterritorial privileges, 
on the understanding that their nationals would then have the 
right to reside, trade and enjoy civil rights in all parts of China. 
In i9.y> and 1920 an international conference was held in Peeking 
to deal with the jiroblem of the tariff. In 1927 both Great Bri¬ 
tain and the United States promised to concede tariff autonomy 
and to relinquish extraterritorial rights. With the establishment 
of the Nationalist government at Nanking, claiming authority 
throughout China, the fulfilment of these pledges was pushed. 
In i() 28. 1929 and 1930, all the powers, including Japan, con¬ 
sented to the resumption by China of tariff autonomy. In 1929 
China made these agreement.^ effective by inaugurating a system 
of duties fixed by herself. In Dec. 1929, China announced the 
lermination of extraterritoriality, but by Jan. i, 1932, later set 


for a.ssuming jurisdiction over foreigners, the hostilities in Man¬ 
churia had broken out and the Chinese did not carry out their 
purpose. 

In 1927, 1929 and 1930, Great Britain surrendered several of 
her concessions in treaty jiorts. Chinese were admitted to mem¬ 
bership of four of the major remaining concessions, llie Shanghai 
Mixed court, in which Chinese defendants were tried, was re- 
.stored to Chine.se control (Jan. i, 1927). 

After the Japanese occupation of Manchuria in 1931 and espe¬ 
cially after the Japanese attack on China in 1937, China’s foreign 
trade was greatly modified by the progressive Japanese aggres¬ 
sion. More and more, Japan endeavoured to bring within her 
economic empire the portions of China which she occupied. She 
did this in part through various companies which she organized 
.specifically for this purpose. Obviously her plan was to integrate 
all of cast Asia into an economic whole in which she would be 
dominant and in which Chinese economy would be made to sub¬ 
serve her ends. As the war progressed, Japan strove by the slow' 
strangulation of an increasing blockade to cut off from the out¬ 
side world “Free China.” By succes.sive .steps v'arious Chinese 
j)orls were seized, access from west China to the .sea by way of 
French Indo-China was cut off, and the capture of Hongkong and 
the conquest of Burma in 1942 shut these doors to the outside 
world. By 1943 such foreign trade as “Free China” had was either 
by air transport from India, a route of extreme difficulty and 
danger, or through the Japanese blockade. The latter was made 
possible in part through the venality of Japanese officials. Under 
such circumstances no reliable figures could-be had. 

The new treaties agreed upon in 1943 between China on the 
one hand and Great Britain and the United States on the other, 
brought an end to the extraterritorial privileges of the latter two 
powers. Clearly when commerce can again be resumed under 
peacetime conditions, it will be on terms very different from those 
which had obtained before World War II. 

Transport Conditions and Communications. —For the 
most part freight is still moved in China, as it has always been, 
by human labour, with animals as supplementary carriers. The 
wheelbarrow and carrying-pole are the commonest means of trans¬ 
port for small merchandise. In north China wheeled vehicles, 
mostly the spmngless Pekingese cart, are u.sed to a considerable 
extent on the sandy tracks, while in the centre and south the 
sedan-chair is still in evidence, and rickshas are in general use 
in and around the larger cities. The T.sinling mountain belt 
roughly defines the northern limit of the general use of water- 
transport, which in north China becomes subordinate to the cum¬ 
brous cart, drawn by horse, mule, bullock or mixed team. In the 
utilization of inland waterways no people have excelled the 
Chinese. The natural routes provided by the Yangtze and its great 
tributaries and to a less extent by the Si Kiang and other rivers 
of southeast China bear an enormous amount of junk traffic, while 
steam boats, large and small, are increasing, especially in the 
lower Yangtze. From an early stage of Chinese history the rivers 
have been supplemented by canals. The most famous of these 
was the Grand canal, at its fullest development reaching from 
T’ung-chow, just outside Peking, to south of the Yangtze. In 
later years much of it has gone out of use from accumulations of 
silt and lack of repair. In central and south China the great bulk 
of inland trade is carried on by water-ways, and many millions 
of Chinese spend their lives in boats. At various periods of Chi¬ 
nese history extensive systems of “imperial'* highways have been 
constructed, radiating from the capital, but these have seldom 
been kept in repair for long and now are mostly mere tracks. 
How'cver, the “good roads movement,” launched at Shanghai in 
1921 and strongly supported by the merchant class, made consid¬ 
erable progress, and round many of the more progressive cities 
broad macadamized thoroughfares, capable of carrying heavy 
traffic, were constructed. Motor services are coming into exist¬ 
ence, and thousands of miles of motor roads have been built. 
Most of these have only dirt surfaces, but some have been given 
rock dressings. Notable has been a road which, under the pres¬ 
sure of military necessity, the Chinese built from Yunnan to 
Burma. Under the pressure of the Japanese blockade, after 1937 
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gasoline* for the use of motor vehicles became increasingly diffi- ! 
cult to procure. As substitutes charcoal, wood oils and alcohol ; 
were employed. The displacement of human by motor transport 
which has already begun must involve important social conse- 
(jucnces. Passenger and freight transport by air have also been 
developed. It has been both retarded and stimulated by the war 
with Japan. 

The program of railway construction, which in the early years 
of the 2oth century W'as making fair progress, was almost en- 



as it has been completed, is the concentration in north China 
and the lower Yangtze valley. Thence diverge: 

(i) The Peiping-Kalgan-Suiyuan-Paotowchen line (507 mi.) 
which ascends the scarps leading to the high Mongolian plateau 
and is intended to develop the pastoral and potential agricultural 
resources of Inner Mongolia and northwest China. This line is 
notable as having been constructed and maintained by the Chi¬ 
nese without external assistance. 

(2J The two great trunk railways traversing the plain of north 
China from north to south, (a) The Pciping-Hankow railway, 
whose route lies along the western border of the plain, and wath 
the recently completed line from Wuchang (across the Yangtze 
from Hankow) to Canton, forming the north-south artery par 
excellence, {h) The Tientsin-Pukow railw*ay running through the 
eastern part of the plain links Peiping with the Shanghai-Nanking 
line and the lower Yangtze valley. 

(3) The Peiping-Tientsin-Mukden railway, traversing the 
(uastal sill between the edge of the Mongolian plateau and 
the sea, joins the two great northern centres with the metrop¬ 
olis of south Manchuria and makes contact with the complex 
and rapidly expanding railway system of Manchuria. ( 5 ee Man- 

CltURIA.) 

The most important transverse line is the cast-w'cst Lung-hai 
railway which from the new port of Haichow in northern Kiang-su 
crosses both the north-south trunk lines and runs through Su-chow 
ami Kaifeng to Honanfu, Hsianfu, and Paochi, its present ter¬ 
minus. Continuations have been projected to Lanchow, in Kansu, 
and to Chengtu, in Szechw'an. 

Apart from small branch lines, mainly tapping coal fields, there | 
are Iw'o important railways connecting with the main systems: 
the Shantung railway joining Tsinanfu with T-singtao (Kiao- 
chow) and the Shansi railway linking the Peiping-Hankow line 
with Tai-yuan. 

Shanghai is the focus of a distinct system:—(i) Shanghai- 
Nanking (see above), (2) Shanghai-Hangchow-Ningjx), (3) 
Shanghai-Wuosung (the first raihvay opened in China, 1876). 

From Hangchow a railroad stretches westw'ard through Nan- 
chang and Changsha and has been projected to reach Kwei- 
yang and Kunming. Kiukiang on the Yangtze was connected 
with Nanchang. Hengyang on the Wuchang-Canton line in Hunan 
has been connected with Kw'cilin in Kwangsu. 

In the south, Canton has a similar role. Apart from the Canton- 
Wuchang line, already mentioned, short railways connect the 
southern metropolis with Kowloon, opposite Hong Kong, and with 
Samshui. The only other important railway in China is the trunk¬ 
line, completed by the French in 1909, which runs from Haiphong 
in Tonkin to Kunming in southwest China, 200 mi. of its 
course being in Chinese territory. There are short local lines 
running inland from Amoy, Swatow and Macao re.spectively. A 
railway has been (1944) under construction to connect west 
China with Burma. Work has been liegun on a numlier of other 
lines in west China designed to connect some of the main cities 
in Szechwan and Yunnan, and Kweichow with Hunan. 

Tw'o provinces of China Proper (Kansu and Kweichow) have 
no railway mileage, and several others very little. 

The postal service of China has been greatly improved in re¬ 
cent years and has been maintained with surprising efficiency in 
spite of civil and foreign wars. As a result of the Washington 
conference and in acknowledgment of the efficiency of the Chi¬ 
nese postal service, all the foreign powers concerned agreed to 
withdraw their postal agencies from China on Jan. i, 1923. Wire¬ 


less is already fairly widely distributed. 

ADMINISTRATION 

Since the revolution of i()ii. which abolished the imperial 
office and the time-honoured machinery cif administration, China 
has passed through a bewildering series of poliiiial changes and 
civil wars under History). On the eve of the outi^reak of 
the Chino-Japanese hostilities of 1937 a (juicter phase had .su[xt- 
vened and constructive forces were obviously at work, but the 
factors in the political situation were still extremely complex 
and the legacy of militarism, which the civil wars had beciueathed, 
increased the difficulty of administrative reconstruction. A con¬ 
stitution was promulgated (autumn 192S1 embodying certain 
principles to which, in theory at any rate, all Chinese Nationalists 
adhere and the outlines of a new system seemed to be apyx'aring. 
It would be rash to assume that its foundations were stable or 
that there was any finality in the arrangements. None the less 
they exhibited certain tendencies which, subject to the vicissi¬ 
tudes of foreign war, will probably have a greater degree of per¬ 
manence since they reflect the menial attitude of a large sec tion 
of the educated class. The new constitution and the administra¬ 
tive arrangements which it contemplates were the work of the 
Kuomintang or People’s party, which is not only supreme in 
China but is the only party who.se existence is recognized. Dr. 
Sun Yat-sen, the founder of the Kuomintang, has since his death 
been regarded in some sense as its patron saint and his will or 
statement of three e.ssential })rinciples is regarded as a kind of 
instrument of government. It is far too long to be cjuotecl in 
extenso or even summarized here, but certain features of it, espe¬ 
cially those which have a direct bearing on the Nanking consti¬ 
tution, may be briefly noticed. 'Plie “three principles of the peo¬ 
ple” have l)een translated as:— 

(1) Nationalism (“National emancipation and racial eciuality"). 

(2) Democracy (“Political rights for the people”). 

(3) Socialism (“Economic rights for the peasants and 
workers”). 

Under the first principle (“Nationalism”) Dr. Sun stales what 
is necessary for the development of a strong national conscious¬ 
ness so that China can e.scapc from the position of being “a col¬ 
ony of every Great Power.” One of the steps on which he insists 
is that “we must organize our people into one strong organic 
group. This can be accomplished only by utilizing such strong 
units as dan.s and local organizations.” Many old cltarai terislic,'; 
mu.st be revived, including “our old learning as found in the Great 
Learning*' and “we must revive our creative power, the power 
which we once had in inventing new things.” He adds “we must do 
all these things, but, a,side from that, we must also go out to learn 
what is best in the West.” Under the second princijile (“Democ¬ 
racy”) Dr. Sun first states the case for democracy and maintains 
that China in this respect has little to learn from the we.st, since 
“the We.st has, in the last century, progressed much more rapidly 
in material things than in those that concern man and his welfare. 
In i)olitics, very little advance has been made.” He makes the 
I interesting [mint that whereas the western peoples had formerly 
too little personal freedom and had to fight hard for liberty, in 
China “our people have had too much personal freedom” and, as 
a result, “have become a plate of sand . . . helpless in the face 
of foreign imperialism and its economic conquest.” “So what wc 
j need now is not to fight for more personal freedom, but to sacri¬ 
fice some of our personal freedom, in order to gain our national 
freedom.” China has to face tw'O problems, in the .solution of 
which, he maintains, she is helped neither by her ow'n nor by 
western experience: how to have a strong central government and 
at the same time to remove the fear of the pcoi)le of such a gov¬ 
ernment. To build up a powerful government machinery and to 
enable the people fully to exercise their power and control of the 
machinery two things are essential: (a) The organizing of gov¬ 
ernment “on the five principles—legislative, judicial, executive, 
entrance to public office by examination, and censorship”; (h) 
safeguarding the people with “the pow'er of election, pow'cr of re¬ 
call, power of initiation of new laws, and power of revision or 
abolition of old laws.” 
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Under the third main principle (“Socialism”) l>r. Sun insists 
that “we must centre all our problems around the welfare of the 
peo[)Ic” and avoid the western mistake of takinf^ “materia! prob¬ 
lems as the central point in human history.’’ “None of the forms 
of Socialism devc|ojx.*(l in the west are fitted for our own country.” 
China has to avoid the danf'ers of industrialism. “(Jur great and 
immediate problem i.s not economic inequality but economic 
poverty, not a fight against caiiilalists, but the jircvenlion of the 
rise of capitalists in the future. Our method of solving thi.s prob¬ 
lem i.s to develop State industry.” He enumerates a .series of 
measures for iiu reusing production and romludes: “on the one 
hand there is an urgent need of improving our old methods of 
raising raw materials. On the other hand, we have to develop our 
own textile industry as rapidly as jjossifile. This is at present hin¬ 
dered by the treaties which forbid us to have tariff autonomy. So 
our first step in solving the problem (of clothing) is to remove all 
unequal treaties so that we may carry out a policy of protection.” 

The oflicial program of the Kuomintang, j>a.s.sed at a plenary 
session of the central executive committee, with delegatees from 
all provincial committees, in Oct. iqib, at Canton, is essentially 
an clalioration of the main points and an application of the ab¬ 
stract “principles” contained in the famous will. 

Sun Yat-.s<;n contemidatcd three stages in the political develop¬ 
ment of the country. The tir.st was to be military rule. This 
was to be followed by political tutelage under the Kuomintang. 
and this in turn was to he sut ceeded by government under a con¬ 
stitution which presumably would he democratic. In theory, the 
first stage ended in h) 2». In practice, military and party rule 
w'ent along together. The Kuomintang had a nation-wide organ¬ 
ization. In May uhi, the Kuomintang brought together in Nan¬ 
king a People's convention which adopted a Provisional constitu¬ 
tion. In geiKTul the strudure of government jirovided for in that 
constitution still maintains (iqgg). 

The actual framing of the con.stitution, in accordance with the 
theoretical aims which have been briefly surveyed, was conili- 
lioiK'd both by: (i) divergerue of view as to the interpretation 
of th{? doctrines, since within the Kuomintang arc both conserva¬ 
tive and extremist groups; (2) the power of the great military 
chief.s and groups who as.sistecl in the triumph of the Nationali.st 
party. The organization of government is as yet by no means 
complete. Historic divergences between the north, the Yangtze 
Kiang basin, and the south break out when the central power is 
weakeru'd and these differences, combined with rivalries of mili- 
larv leaders and communist elements, are important sources of 
difficulty. The constitution give.s the views of the moderate or 
conservative side of the Kuomintang. The entire government was 
to Ik* under the control of the Kuomintiuig. The following are the 
chief features of “the organic law of the National government,” 
as ordained by the Kuomintang:— 

T. A government council consisting of not more than 15 mem¬ 
bers. vc.sted with supreme power. It controls the army, navy and 
air force and i.s alone conq>etent to declare war, conclude peace 
and negotiate trc*atit's with foreign states. Its chairman is the 
official hc'ad of the state, representing the nation in international 
affairs, and at the same time is commander-in-chief of all the 
forces. 

2. Five yiian (or councils) for the following functions:— 
executive, legislative, judicial, examination and control (i.e., cen¬ 
sorship or supervision). Of these the executive yuan is the highest 
organ of the national government “and .shall e.stablish Ministries 
to which will be entrusted various executive duties.” The presi¬ 
dents and vice-presidents of the five yiian arc to lie appointed 
from the government or slate council, which shall also settle dis¬ 
putes arising among the yiian thcrn.selves. It will be ob.scrv'^cd 
that the live yiian or council.s are in accordance with Dr. Sun’s 
proposals under his second essential “principle.” The control 
or supervisory yiian revivTS the functions of the cen.sorate under 
the inii>erial regime. So too is revived (he system of public 
examinations as the test of admission to public office, and a special 
viian comes into existence to supiervi.se it. but whereas in the old 
day.s the state was concerned only with (he conduct of examina¬ 
tions, it is now responsible for a national system of education. 


This, indeed, has been in existence for several years, and notwith¬ 
standing the dislocations caused by the civil wars, ha.s made 
considerable progress. The .system, first established during the 
last years of the Manchu dynasty, has lx;en twice reorganized 
under the republic, first on the Japanese and later on the Amer¬ 
ican model. It now consists of;— 

1. A Lwo-ycur kindergarten. 

2. A six-year primary school course (covering approximately 
the ages 6 to 12) divided into two grades: lower and higher 
primary, the former of four years’ and the latter of two vears' 
duration. In theory this is obligatory, but only in one or two 
provinces ha.s the ideal as yet even approached realization. 

3. A six-year middle or secondary school course (12-18), sim¬ 
ilarly divided into senior and junior grades, the higher tending to 
be vocational in character. 

4. A four-year university course. In .some cases there are in- 
du.strial higher primary and middle .schools, which arc parallel and 
alternative to those mentioned abov'c. There are also normal 
schools both lower and higher for the training of primary and 
middle schools teachers respectively, and also higher professional 
or technical colleges of various types. 

In 1936 there was published the draft of what was presumably 
to be the permanent constitution. This had been formulated by 
the legislative yuan. Under it, the five-fold division of powers 
among the yiian wa.s to be preserved. There was to be a ])resident 
with very large powers. He w'as to be re.sponsiblc only to a na¬ 
tional congre.s.s, was to serve for three years, and was to he 
eligible for re-election. The national congre.ss was to he elected l)y 
universal, equal and direct suftrage tmd was given authority to 
initiate legi.slation, to amend the con.stitution and to elect and 
recall the prc.sident, vice president and the head.s and the meml>ers 
of the legislative and control yiian. However, it wa.s to he con¬ 
vened only once in three years and then was to meet only for a 
month. 

The outbreak of the war with Japan postponed the putting into 
force of this constitution. To meet the foreign menace, in 1937 
the “united front” was formed, made up of all partie.s, including 
(he communists, but with the Kuomintang still dominant. In 1938 
an advisory People’s Political council was formed, appointeil by 
the Kuomintang, but comprising also members of minor jiarties 
an<l those with no party connections, 
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CHINA-CLAY, so called because it is an essential ingredient 
in the manufacture of china or porcelain. It is also known as 
kaolin, a corruption of the Chinese Kau-ling, meanini^ “High 
Ridge,” the name of a hill east of King-te-chen, whence the earli¬ 
est samples of the clay sent to Europe were obtained by the P^re 
d'Entrecolles, a French Jesuit missionary in China in the early 
part of the 18th century. His specimens, examined in Paris by 
R. A. Reaumur, showed that true porcelain was manufactured 
from a paste containing two essential ingredients— china-clay, a 
pure white clay, and china-stona, a variety of granite consisting 
mainly of orthocla.se felspar. The china-clay confers plasticity on 
the paste and secures retention of form for the ware when exposed 
to the heat of the kiln; while the china-stone gives the Iranslu- 
ccncy so characteristic of porcelain. Some of the earliest discov¬ 
eries of china-clay in Europe were at Aue, near Schnccbcrg in 
Saxony, and at St. Yrieux, near Limoges in France. In England 
it was discovered in Cornwall about the year 1750 by William 
Cookworthy, of Plymouth; and in 1768 he took out his patent for 
making porcelain from china-clay and china-stone. These raw 
materials were found first at Tregonning hill, near Breagc, and 
afterwards at St. Stephen’s in Brannel, near St. Austell; and their 
discovery led to the manufacture of hard paste, or true porcelain, 
at Plymouth and subsequently at Bristol, 

The china-clay rock of Cornwall and Devon is a granite with 
its orthoclasc felspar decomposed to a soft while powdery sub¬ 
stance which, when wet, acquires the characteristic plasticity of 
clay. The other components of the granite, the quartz and the 
mica, are unaffected and, although they are subordinate to the de¬ 
composed felspar, or kaolin, their presence retains for the rock 
the appearance of a weathered granite. Although kaolinization 
can undoubtedly result from weathering, the evidence in this case 
indicates that the alteration has been effected at a high tem¬ 
perature by vapours carrying fluorine and boron; and minerals 
containing these elements (e.g., tourmaline and fluorspar) often 
occur in association with the china-clay. The alteration consists 
in the removal of the alkalies and the formation of a hydrated 
silicate of aluminium having the formula Al 30 a- 2 Si 0 s- 2 Hi 0 . This 
substance, known as kaolinite {q.v.), constitutes the bulk of re¬ 
fined china-clay, the impurities of the commercial article being 
finely divided quartz and mica (muscovite). It is not possible to 
remove the whole of these impurities by washing and this accounts 
for the difference in comix)sition between pure kaolinite and a 
refined Cornish china-clay as shown by the analyses in the next 
column. 




Kaolinite 

China-clay 

SiO* . . . 


• 4(»-3 

48 3 

Ai,a . . . 


• 39-8 

3 76 

FcaOa 



OS 

CaO 



0 1 

KaO. NatO . 
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1-5 

H ,0 . . 


■ 13-9 

J2S 


(Note: 1% of alkalies in china-clay is equivalent to S-s^r of 
muscovite.) 

The qualities for which china-clay is esteemed in the art.s are 
whiteness and fineness of grain when it is u.sed as a filler for pajXT 
or for dressing fabrics; and plasticity and infu.sibility when it Is 
used as an ingredient of the paste of porcelain manufacturers. 
The absence of iron (which would be introduced by dark mica) 
is particularly important from the colour point of view; while 
the presence of light mica (muscovite) is undesirable since the 
alkalies thus introduced tend to lower the fusing point. Since in 
china-stone the felspar is only partially decomposed it contains 
a much higher percentage of alkalies than china-day. This makes 
it more fusible and one of its uses is to impart a glaze to iiorce- 
lain during the final firing. In order to prepare china-clay for the 
market the china-clay rock is subjected to the action of a stream 
of water. The bulk of the quartz and undcromposed felspar is 
arrested in suitably situated “sand pits,” while the clay is carried 
away in suspension* to the “button hole launder,” whence it is 
pumped to the surface and conveyed to the “drags,” which arc a 
series of channels so arranged as to catch the coarser impurities. 
From the drags the clay-water passes to the “micas,” a series of 
pits where the finer particles of mica and quartz settle down. 
Thus purified the liquid is led into “settling pits,” or tanks, in 
which the finely-divided clay is slowly deposited. When it has 
acquired sufficient consistency it is dug out in square blocks and 
transferred to the “drys,” i.e., sheds heated by flues, where the 
moisture is expelled and the china-clay obtained as a soft white 
earthy substance. The material obtained in the mica.s is useful 
for some purposes (e.g., as an absorbent and detergent in oil¬ 
refining) and is sold as an inferior china-clay. China-stone is 
quarried and ground without Icvigation. The china-clay industry 
of Cornwall and Devon has attained to large proi)orlions and is 
very profitable. The output amounted in 1926 to 825,954 tons, 
three-quarters of which W'as exported. The number of pcr.sons 
employed was 4,682. The United States takes one half of the total 
cxi>orls. Other considerable importers arc Belgium, France, the 
Netherlands, Germany, Italy and India. (F. H. Ha.) 

United States. —In the United States kaolins of the type of 
china-clay arc found in North Carolina, Maryland, Delaware, 
renn.sylvania, Connecticut, Colorado and other Slates. The prin¬ 
cipal source of primary kaolin is North Carolina. The clay from 
this Slate differs from the true china-clay in having a coarser grain 
structure and so is more refractory and porous at the same degree 
of firing. The chemical composition approaches very closely that 
of typical kaolin. W’hcn properly washed, the North Carolina 
kaolin develops a very good white colour in firing. It is commonly 
used in conjunction with English china-clay in the manufacture 
of white earthenware pottery, wall and floor tiles, since it tends 
to hold the articles straight during the firing process. In addition, 
there are in the United States large deposits of secondary kaolin, 
derived from the primary kaolin of the Appalachian region. These 
are very fine grained and more plastic than the latter but, as a rule, 
fire to a faint cream colour though there are exceptions which pro¬ 
duce a good white colour. Good examples are the deposits at 
Okahumpka, Fla., and other places in that State, and tho.se of the 
Dry Branch and McIntyre districts of Georgia. A somewhat 
different secondary kaolin occurs in South Carolina. There is an 
increased tendency to replace the imported china-clays by these 
native plastic kaolins. Further west, in the States of Kentucky, 
Tennessee, Mississippi and Arkansas the secondary kaolins are 
changed to still more fine-grained, very plastic and strong clays, 
the so-called ball clays. A number of these fire to a light colour 
and for this reason arc introduced in large quantities in earthen¬ 
ware and porcelain bodies. 'Hie increased use of these clays has 
done much to reduce the consumption of the kaolinitic type of 
materials. 
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CHINAN—CHINAW ARE 


In Bollinger county, Mo., white, kaolin-like clays are found 
which are the residue of decomposed limestone and carry’ a large 
amount of fine silica. A j>eculiar ly[je of an indurated, hard clay, 
having very nearly the composition of kaolin, is found in Edwards 
county, Texas, and at King rnountair^ Ncv. The.sc clays require 
to be reduced to powder before they can be made to develop 
pla.sticity. When ground in water they show colloidal pro{)erties 
and dry to a horn-like strong mass. They fire to a pure white 
colour 'I'he Texas “kacilin ” ha.s the [leculiarity of producing trans- 
lucency in bodies in whic h it is used even though the firing is not 
carried close to the point of vitrification fA. V'. B.) 

CHINAN or TSINAN, a large and historic; city and the 
capital of the province of Shantung in North China, 36“ 43' N., 

I if/’ 37' E. Chinan is situated at the northern base of the ancient j 
Highlands of Shantung (near Tai-shan the sacred mountain) | 
where tliey sink lieneath the alluvium of the Hwang-ho (Yellow) ; 
river, and along an important spring-line which fostered very I 
early sc-ttlement. Its early history is liound up with that of the : 
ancient states of Clii and Lu in the classical (Chou) period and 
when the pre.seni province of Shantung—closely corresponding to 
the territory of the two feudal slates—was created under the 
Ming Dynasty (13f)H-i(144) Chinan, a natural focus of moun¬ 
tain and plain, was selectee! as administrative centre. The change 
in the course of the ilwang-ho in i«54 brought it within 5 mi. 
of Chinan. But the destruction of the dykes as a war measure 
in icj3,S turned most of the water into the regions .south of Shan¬ 
tung, while in ic;43 the Japanese military begun work to divert 
the Hwang-ho north into the Wei river. I'ormerly, ('hinan con¬ 
trolled the Hwang-ho bridge of the dientsin-l’ukow railway (com¬ 
pleted This railwac' runs parallel to, and fulfils the func¬ 

tion once .served by, the now dilapidated Crand canal. Chinan is 
the junction of this arterial railway with the Shantung railway 
running eastwards Uy way of the I’oslian coallield to the port of 
Tsingtao on Kiaoihovv bay which from iSpH until kji.s was leased 
territorv in control of (iernian\’ and then fell into the hands of 
Japan. Although by the Shantung treaty, arranged at the time 
of the Washington conference japan on certain condi- 

tion.s .surrendered 'Isingtao to China, her influence and interests 
in the Shantung railway wc-re still very strong, as was shown by 
the despatch of Japanese troops to Chinan in when the 

Nationalist armies were advancing northwards. In contact w'ith 
foreign inthiemes along the two railways, in communication with 
(he .sea by a canal fed from the local sjirings and the market for 
one of the richest parts of the Creal IMain, Chinan has been 
much affected by western industrial methods, seen especially in 
Hour milling and cotton manufacture. The city was voluntarily 
opened to foreign commerce in 11104 and a large “settlement ’ has 
grown up in the Shang-jiu or trading cjuarter, outside the west 
gate of the city. Pop. (est. ic)36) 47-’,300. 

'Pile .Shantung School of Medicine, an important centre of 
medical training, formerly situated in Chinan was moved after 
the )apanese invn.sion to Wanhsien in Szechuan province. 

CHINANDEGA, an ini|u)rtant city of Nicaragua, Central 1 
America, capital of the department of the .same name. It is 
13 mi. N.N.E. of the Pacific port of Corinto, on the Pacific rail¬ 
way; population'(n)4o j 14,0(17. It is .3*’ mi. from Leon and 
74 mi. from Managua, the national capital. Chiriandega is thg cen¬ 
tre of the sugar-producing area of Nicaragua and a high grade of 
sugar is manufactured and exported to the western Uniteil Stales 
and to other (.'entral American countries. Corn, rice, {wtatocs, va¬ 
nilla and cotton are also grown, Chinaruiega was partly destroyed 
by fire, during one of the battles of the revolution of 1927 in 
which American marines and aeroplanes took an active part. 

CHINAW ARE, a name given to a hard, translucent pottery.! 
(For Vniti'd States Chimware see p. 554.) 

Earthenware is sometimes quite thin, and it is a common 
error .not to discriminate between this and the ware which is 
properly called china. A simple test for china is its translucency, 
which allows the outline of a finger to be seen if held between a 
piece of ware and the light. Another and more accurate test is 
that of applying red ink to the ware under the glaze. If the ink is 
absorbed, then it is considered that the ware is not china. A por¬ 


tion of the glaze must be thoroughly removed before the ink can 
be applied. 

The actual meaning of “vitrified” causes some trouble and the 
following is the definition; “Vitrified pottery is non-porous; un- 
v'itrified pottery is porous.” “Vitrified china” has been defined 
as follows: “Vitrified china is glazed chinawarc having a white 
body and burned to such a temperature that a dense, practically 
non-absorbent body is produced.” “Practically” is a much abused 



THE ARTICLE TO BE MADE IS FIXED TO THE MACHINE AND MADE TO 

REVOLVE HORIZONTALLY PREPARED CLAY IS PLACED IN THE MOULD 

AND SHAPED BY THE TOOL 

adverb, and one is left wondering whether or not a slightly ab- 
.sorbeht ware with a white body would pass as “vitrified.” 

Porcelain, which may be regarded as synonymous with china, 
is not easily defined in scientific terms, for several specimens of 
ware, which may be correctly regarded as true yiorcelain, wall 
vary in actual composition. Dr. J. W. Mclior, F.R.S,, has said 
that the most practical definition he could give is the following: 
“Porcelain is a body which in moderately thin layers is trans¬ 
lucent.” 

CHIEF CENTRES OP PRODUCTION 

Many countries have a justifiable pride in the china they pro¬ 
duce; there are special characteristics attached to the composi¬ 
tion of the “bodies” (the ware itself) and the decoration; they 
have beauties of their own and comparison is not possible. 

The jiottcry industry has attracted the patronage of royalty 
and of governments. William II of Germany, for example, had a 
practical interest in the production of pottery, while the porcelain 
works at Sevres are the jiropierty of th(“ French Go\erninent. 
For years the world has known The Royal Co[)<,'nhagen J’otleries 
and in the h'ar F/ast an even greater interest has been shown for 
centuries. 

Commercially, the chief centres of production, with interna¬ 
tional importance, arc the potteries of Limoges (France), Staf- 
ford.shire (England), Czechoslovakia, (iermany (Thuringia and 
Bavaria) and Japan. Copenhagen (Denmark) produces a very 
fine china, but this, although .sold commercially, is not strictly a 
comp<‘titivc production. 

England.—Bone china, the porcelain in which bone ash is 
an important constituent, is made almost entirely in England, 
and it is claimed that it is more durable than the felspar china 
of the Continent of Europe. 

This type of porcelain was introduced by the famou.s potter, 
Josiah Spodc. of Stoke-on-Trent, in 1799. Alexandre Brogniart, 
director of (he national factory at Sevres, referring to this, said: 
“Spode produced a better porcelain than any that had yet lx.‘en 
made in England. He endeavoured to equal the soft porcelain 
of Sevres, which his paste closely resembled. He introduced, or 
at any rate perfected, the use of calcined bones in the body of 
the ware.” Spodc's formula has since been adopted by all the 
leading manufacturers throughout the five town.s in North Staf¬ 
fordshire. and also by the Coalport. Derby, and Worcester fac¬ 
tories. 

Of the manufacturers of china in England, the greater part 
have their factories at Longton. one of the “five towns” mentioned 
above. 
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France.—There are about 42 china factories in Limoges, 
France, owning approximately 12- ovens, and a large export 
trade is done. 

Czechoslovakia.—Felspar china is produced in large quanti¬ 
ties in Czechoslovakia, in the district of Karlovy Vary. Teplice 
and Libcrec (Reichenberg), where there are 62 factories, the 
largest being at Karlovy Vary. Three-quarters of the yearly out- 
I)Ut is exported. The United States is the largest customer, while 
England has received large quantities; but the British import 
duty on translucent or vitrified pottery has naturally caused a 
falling off in this trade. The neighbouring countries (Austria. 
Hungary, Rumania, Poland, etc. ) take about 259;. of the por¬ 
celain produced in Czechoslovakia. The conditions in the factories 
are somewhat different from those in England or France, boys 
and girls running about with bare feet. These young workers 
acquire great skill and carry out work that in other countries 
would be done by older people. A young girl in Czechoslovakia 
may be capable of making and fixing handles to cups at the rate 
of 700 per day. 

Germany.—The German industry produces a large proportion 
of the world's domestic and industrial porcelain, but, according 
to a report of the industry published in 1927, only 669^; to 75% 
of the cafiacity of the manufacturers is being utilized. The 
German potters considered various ways and means for im¬ 
proving trade, and co-operative advertising, standardization of 
patterns and grades, and price fixing agreements were suggestions 
put forward. AH of these have been ailopted by various in¬ 
dustries in many countries; in the pottery industry standardiza¬ 
tion finds great favour in the United States. The export trade 
of Germany showed a decrease in 1926. Home consumption, too, 
decrea.scd, being only 349c of the production, as compared with 
4.19;. in 1925. 

Japan.—Some of the ware of Japan has a world-wide reputa¬ 
tion and is distinctly oriental in its decoration; but the Japanese 
are rapidly copying Western methods, and the decorations of 
their commercial products are often distinguished from the wares 
of European countries only with difficulty. They have realized 
that in order to sell in another country, they must decorate their 
ware to appeal to the “taste” of the potential buyers. America 
is the best customer of Japan for porcelain, and is reported to 
take more than one-third of the total exports. 

The centre of the Japanese porcelain indu.stry is at Nagoya. 
Although modern machinery i.s employed, the decoration is largely 
done in the homes of the people. There are also some small crude 
establi.shmcnts where china is made, although it is difficult to 
apply the term “crude” to any pottery establishment, for to the 
modern eye a factory producing a good ware may only appear to 



Progress of a ball of clay on the potter s wheel 


be crudely designed and arranged. The cheaper types of china 
are made in the Nagoya district, but the Imari porcelain (a high- 
class product) is produced at Arita. 

Toy tea sets and dolls are important items in the Jaiwnc-sc 
porcelain trade, and the annual production of these wares has an 
average value of £130,000. Porcelain insulators are also exported 
in large quantities, and many users of wireless materials will 
probably have handled this particular ware. 

Japan imports considerable quantities of raw materials, but 
maintains an export trade in spite of this handicap. Cheap labour 
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i.s said to be the principal contributing factor, particularly in 
sustaining exports of copies of European designs; but the ware 
of native characteristics makes an appeal to Western people apart 
from the price, and is in no sense eompctiiive. 

RAW MATERIALS 

The raw materials needed for the manufailure of china arc 
china clay or kaolin, china stone, bone and felspar. 

China Clay.—This mineral is found in many parts of the 
world. China clay is said to have resulted from the decomposition 
of granite through many centuries. Its main constituents arc silica 
and alumina, and may be described generally as a while, amor¬ 
phous powder. The day is not usually mined in the ordinary 
way, but is washed dewn from the sides of the mine by huge jets 
of water throwm down out of hose pipes at a higli pressure. The 
w'ater brings down the fine day to the bottom of the mine, where 
any sand is allowed to .settle out. The watery mixture of day is 
then pumped up to the ground level, and run through a series 
of troughs, known as “micas,” where it undergoes a jirocess of 
levigation. It is the china day that gives plasticity to the mixture 
of materials u.seci by the potter. 

China Stone.—This is an important ingredient in the china 
“body,” and it is mined by inserting explosive charges in holes 
drilled by compressed air boring machines. 

The stone has four recognized qualities or grades: hard purpli* 
(a white, hard rock wffih a purple tinge); mild i)ur{)le (similar 
hut softer); dry white or soft (a soft white roik); huff (similar 
to dry white, but with a slight yellow tinge). 

Silica is the principal constituent, amounting to ovt'r S09;, in 
the two purple and the buff varieties, and about 749,'. in the dry 
white. Alumina is the next important ingredient, amounting to 
about 189^ in the dry while and from 7 to io9r; in the other 
varieties. The most effective constituents are the alkalies and 
lime which make up the balance of the composition, (.'hina stone 
gives the china “body” its Iranslucency owing (o its fd.s[)ar con¬ 
tent. Its function, hence, is that of a Ilux. 

Bone Ash.—This, as already stated, is used in the Engli.sh 
china industry, where the “bone china” is almost exclusively pro¬ 
duced. Animal bones arc used and, owing to its vast business of 
rattle rearing unci slaughtering. South America is the chief sounc 
of supply. The bones are calcined and ground to a line jiowder. 

Felspars.—The felspars are silica comiiounds of alumina and 
alkalis (chiefly potash and soda), with small proportions of iron 
oxide, lime and magnesia. Norway is the principal source of sup¬ 
ply, producing about 40,000 tons per year, liut large f|uanlitics 
are found in Czechoslovakia, who.se annual production is about 
30,000 tons. Canada is growing in importance as a felspar pro¬ 
ducing country, although the production fell to 26,000 tons in 
1925, after reaching over 44,000 tons in 1924. The production in 
1926 was a little short of that in 1925. 

The Norwegian felspar i.s largely used in Europe. The mineral 
is exported both in lump and as a powder. 

Czechoslovakia is also an exporter of felspar, sending out about 
6,000 tons yearly, chiefly to Germany. The export trade of 
Canada is increasing, and is in the region of 30,000 tons a year. 

MAKING THE WARE 

The “Slip.” —The “slip,” it should be explained, is the china 
clay and other ingredients mixed with water to a thin consistency. 
Metallic impurities, which would spoil the finished ware, are re¬ 
moved by a series of magnets, which, in one method, are arranged 
in what is known as a “cascade,” i.e., the watery mass flows over 
small falls, the metallic parts being retained by the magnets anil 
the remainder passing on. As ihe “slip” has to piass over a series 
of small falls in cascade fashion, any pieces of metal are certain 
to be extracted. (Prior to this process the various ingredients have 
been weighed and mixed in an agitator known as a “blunger.”) 

The "slip” is, of course, too thin in consistency for moulding 
into ware, and must be made into a firm and plastic condition. 
This is done in a filter press, an appliance used in many trades 
Briefly, this con.sists of a number of cloth hags in square frames, 
which are screwed together horizontally, the whole resembling a 
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‘•.sf|uarc” loaf, cut info .slices, hut retaining the shape of the Joaf. 
liy pressure, the .surplus water is removed and the clay, now in 
Hat slal).s, is rolled up and passed on to the “pug mill.” This piece 
of machinery may he likened to the dome,slic mincer or meat 
grinder, Hlafles, revolving in a manner po[)uhirly known as the 
“spiral,” knead the clay and force it through a circular opening, 
from which it emerges as a huge “.sausage.” 

In the pottery indu.^fry, as in all other artistic crafts, mechanical 
means eannot effectively replace the dexterity of man cjr woman. 
The “pug mill,” eg, is an admirable method for kneading the clay, 
Init if canimt do it so effectively as an experienced pottery worker. 
Such a man would cut a lump of day into two pieces and bang 
one on to the other, a process which he reveeats many times. 
Obviously this is a .slower and more exiw'nsive method, and cannot 
be u.sed for the c heaper types of ware. 

Throwing.—The day is now ready for making into the ware. 
F.veryone has heani of the pot Ice’s wheel, but many have prob- 
.ibly not .seen one or have an incorrect impression of this simidc 
ap[ilian<e, which plays such an iruitorfant {)arl in (he making of 
some delightful j)iecc‘s of pottery. It is not a wheel, as generally 
understood, but a c irc ular, hori/.ont.il disc, which revolves at the 
will of the throwce. A ball of day is thrown on to the “wheel,” 
.nid then the “thrower,” after getting it into the condition of plas¬ 
ticity he; considers mo.st correct, deftly transforms the hall of 
day into whatever shape he is pro[)C)sing to make, by pressing it 
with his fingers as the “w'hed” revolves. In this way a symmetri¬ 
cal form is obtained. The art of the potter is infinite*, and it is 
little wonder that his skill in transforming an ugly ball of clay 
info a bowl or vase of beautiful contour has moved poets to 
acclaim his craft. 

For domestic articles, such as cups, the thrower may be aided 
by a mould, whic h is made of plaster of paris. The inside of the' 
mould will correspond to the shaice of the* outside of the cup. It 
is a simple matter—to the experienced thrower—to press the clay 
into the mould until the desired thickrie.ss is ohtainecl. The plaster 
of paris alcsorbs some of the moisture in the day, which, besides 
contracting, becomes correspondingly harder, ancJ therefore much 
more c*asily handled by the potter. The cup is then pas.sed on to 
a man who turns (or trims) it on a lathe. The cup, of course, is 
not complete without a handle, which could not be thrown on the 
wheel. It is therefore “cast,” the day taking the shape of a plaster 
of paris mould. After trimming, the* handle is aflixed to the cup 
by cii|)ping the ends in some “slij)." When joining together two 
pieces of day, it is important to ensure, as far ns pos.sjbic*, that 
the percentage of moisture is approximately the sam»* in each, for 
if one* is drier than the other. iinec|ual contraction will take place, 
with the result that the two will part company. This is one of the 
many contingencic'S that the potter has to guard against, and it 
will readily be* seen that a large amount of .skill and exijericnce 
is necessary for the production of good pottery 

Turning.—'Flu's important o{K*ratinn in the manufacture of 
|)ot(ery has bec-n mentioned above. It will be obvious that the 
prcvlucls from the thrower’s hands will need trimming if a smooth 
finish is recpiired. Some jiotlers. jiarticularly those know’n as 
“artist potters,” who. however, usually work with coarser “bodies” 
(heavier lyiM's of day), like to leave the marks of the thrower’s 
hands, just as some take a pride in the hammer marks on hand- 
wrought silver ware. In commercial production, particularly if 
moulds are used, as mentioned in the previous paragraph, a little 
trimming is necessary. When the ware is moulded, a process that 
will be dc'.scribed later, turning will be an essential operation. 

It must he rememlnTed that the clay, when it reaches the lathe, 
is becoming harder; at this stage it is known as “green hard,” a 
condition which has been likened to hard cheese, while another 
description is “leather hard.” In such a condition the cup or other 
article can be shaved or trimmed on a lathe just as a piece of 
wood can. Any unevenne.ss can be removed, while, if a “foot” 
for the ware is required, this can be formed by the turner. An 
additional ad\anlage of the lathe is the syieed with which the ware 
may be “embossed” with decorations, such as beads, etc. While 
the ware revolves, the turner presses against it a little wheel, 
which has the decoration engraved upon it, in reverse. 


The lathe used for this work resembles in many respects the 
machine used for wood or metal turning. The principal difference 
is the method of holding the article to be turnetl. In the pottery 
industry, the ware is placed in a “chum,” a hollow drum that 
grips the piece at about half its length. When the exposed half 
has l)ecn finished, the ware is reversed and the process continued. 

In the case of cups, and other ware requiring handles, it will 
be ob\'ious that the turning must be done before the handle is 
applied. 

Jolleying. —Although the methods of the early potter have 
remained almost unaltered in many respects, the large output of 
the modern factories makes it necessary to provide a means where¬ 
by a more rapid production of ware can be maintained. The 
“jolley” takes the place, to some extent, of the thrower; but man’s 
skill is still needed to ensure the output of good pottery. Again, 
we have a small revolving disk, and on this a mould of the exterior 
of the article to lie made is placed. Into this a slab or bat” of 
clay is tlirown. The mould forms one side of the piece of ware 
(the exterior), and the interior is shaped by a “profile” which is 
brought down by a lever and cuts away the clay to the desired 
thickness, the mould on the platform being revolved during the 
process. 

For Ha. ware, such as plates and saucers, the procedure is 
slightly different. Such pieces are made upside down, th bottom 
of the plate, or saucer, being uppermost. The mould in liiis case 
will furnish the shape of the interior or top of the ware, while 
the profile, which is lowered on to the revolving slab of clay by 
the lever, will form the underside. 

When the |)iece of ware has been fashioned on this machine, it 
is taken, still on the mould, to a drying chamber. Here the clay 
contracts and the saucer, or whatever it may be, is lifted away and 
passed on for fini.shing. This means the trimming of the edges, 
and smoothing with a Hanncl and tine sandpaper. It it should be 
a c up, a handle has, of course, to be applied. 

Pressing.—This process consists of placing soft clay, which has 
been beaten out to the required thickness, into plaster of paris 
moulds, which may form one half of the ware. When the halves 
have been made they are brought together to form the whole, the 
joints being finished off. After suflicient water has evaporated, the 
ware can be removed, and handles, knobs, feet, or any other parks 
which have been fashioned in a like manner, arc then attached. 

Casting.—Many will have a passing acquaintance with this 
procc.ss, for the method of casting metals is well known; in the 
pottery industry the “slip” takes the plate of the molten metal. 
The “slip” is poured into plaster of paris moulds, which absorb 
some of the moisture, leaving a layer of clay. When the clay is 
of sufficient thickness, the surplus “slip” is poured away, and the 
mould, with its clay lining, is taken to the drying room, where the 
ware contracts and hardens, making it suitable for removing and 
finishing off as in the case of pressed ware. The moulds may form 
only part of the finished article, the remainder being made in other 
moulds. When ready, the pieces from each mould are joined 
together. It will he seen that casting is similar to pressing, except 
(hat the potter is able to commence w'ith an easily handled ma¬ 
terial (the “slip”) which, owing to its limpidness or low viscosity, 
rapidly takes the shape of the mould. The process is therefore 
simpler and, con.sequenlly, chcaiier. It is a method which lends 
itself admirably to the reproduction of figures and other modelled 
ware. 

Mould-Making. —Plaster of paris moulds have been fre¬ 
quently mentioned in the various processes already described, and 
it will be useful to interpose here a brief description of the mak¬ 
ing of these moulds, as, undoubtedly, it is an important feature in 
modem pottery manufacture. 

Plaster of paris is made from gypsum, a naturally occurring 
mineral composed of calcium sulphate. Gypsum is hydrated, i.e., 
it contains a certain amount of combined water, which can be 
driven off by heat. When it has been calcined an amorphous pow¬ 
der is left, known as partially hydrated calcium sulphate, or 
plaster of }Xiris. 

This material has a peculiar property in that it swells when 
water is added, forming an absorbent solid, which lends itself 
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readily to the formation of various shapes by carving, turning on 
the lathe, etc. Every cup, jug, or other piece of ware produced, 
must, of course, have had an original from which it is duplicated. 
The original is modelled in clay and is solid, i.e., it gives the shape 
of the exterior only. From this model the plaster of Paris mould 
is prepared. Thi.s is a process that needs special care, for upon the 
mould the accuracy of all the reproductions depends. The mould 
may be in three parts, two halves, forming the sides, and a bottom. 
From this mould a duplicate of the original can be produced, and, 
in turn, moulds for reproductions. The number of pieces of a 
mould will depend upon the shape of the article to be made. 

Modelling.—As stated above, every piece of ware produced 
must have had an original, which may vary from an ordinary tea¬ 
pot to a dainty shepherdess, or a group of several figures. The 
modeller’s skill in this matter may be likened to that of the artist 
who paints a picture for reproduction. The modeller creates and 
the craftsman copies. 

But the task is not ended when the modeller has fmi.shed his 
work; considerable skill is required to reproduce his work faith¬ 
fully. When the modeller’s work takes the shape of a figure in 
fanciful pose, many moulds have to be made, and the number may 
be as high as 28. Arms, legs, hands, head and many other parts 
have to be moulded separately and then joined to make the figure 
created by the modeller. As the pieces are often hollow, it will 
readily be seen that great care must be exercised by the man whose 
occupation it is to a.ssemble the various parts, as undue pressure 
on the pieces would cause distortion and the spirit of the model¬ 
ler’s art would be lost. 

A further difficulty, which affects the modeller, is that allowance 
must be made for contraction. The mould from his model will, of 
course, give a piece of ware corresponding, in its raw state, to 
the original; but when the reproduction has lost its moisture and 
has been further contracted by the firing, the figure (or whatever 
it may be) will be much smaller. This shrinkage may be as much 
as onc-tenth. Obviously the modeller must keep this in mind 
when at work on an original. 

Firing.—The processes described have led up to the first firing 
of the ware, when what is known as “biscuit” is produced. 

The shape of a pottery oven, or kiln, will be familiar, by photo¬ 
graphs and drawings, to many. The huge, bottle-shaped ovens 
are peculiar to the pottery industry. They are heated by fires 
placed at intervals at the base. Coal is the fuel principally em¬ 
ployed, but electrically heated ovens have made an appearance, 
while oil and gas have their advocates. On the Continent and in 
the Far East wood often plays an important part in the firing. 

As thousands of pieces of ware may be fired at one time, the 
arrangement in the oven needs special care. It would not, of 
course, be possible just to stack clay cups on top of one another; 
even if they kept in position, the weight on those below would, 
at least, cause distortion. The ware is therefore placed in “sag¬ 
gars,” which are largely fireclay receptacles resembling big cheeses 
in shape. In these the “green” ware is placed, separated by ground 
flint, which, owing to its very high melting, or fusing point, will 
not affect the ware in the oven. The “saggars,” when filled, are 
“placed” in the ovens, special care being taken to see that they 
are perfectly level. As a rule, hollow ware (such as cups) is 
placed at the top of the oven and flat ware (such as plates) at the 
bottom. "When filled, the ovens are sealed up and the heating is 
commenced, continuing for about 50 to 60 hours. For the first 
24 hours the firing is slow, i.e., the temperature is not raised un¬ 
duly, to drive out the moisture. The temperature will then be 
increased until it reaches about 1,300® C. A neces.sary precaution 
is to ensure that the temperature never falls back. This is part 
of the fireman’s responsibility; he must also know when the 
firing is complete. He has means of testing the rate of progre.S8 
of the firing, but the control of the temperature and the length 
of time given needs skilful judgment. Very useful pyroscopes for 
determining the proper heat treatment attained in an oven are 
employed frequently. Some are small tetrahedra, called cones, 
compounded from a series of ceramic mixtures. These cones are 
placed in the oven where they may be observed by the fireman. 
As a certain temperature is reached, depending somewhat on the 
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rate of temperature increase, they l)end so that the apex gradually 
touches the base. The finishing point of the firing may thus be 
indicated. These pyroscopes are called Seger cones after their 
inventor. Other temjierature indicators are lloldcrott s thermo- 
scopes. These arc small bars supjiorled at their ends in a hori¬ 
zontal position. When the critical temixrat ure of a bar is riauhet! 
it sags in the middle. The-Seger cones and lloldtroft 's tliermu- 
scopes are given a variety of numbers, the refractoriness of the 
cone or bar increasing as the nurnbt'rs go uii. Pyrometers, scientific 
instruments for measuring heat, may be employed instead of the 
pyroscojjes. When the firing is complete the oven is allowed to 
cool; this takes about the same time as the firing—50 to ()o hours. 

The biscuit ware, when it leaves the oven, must be translucent, 
and it is the aim of all the makers to obtain a ware with a i)erfect 
translucent body, free from blemi.shcs. 

Glazing.—When the “biscuit" ware produced by the first fir¬ 
ing has been sorted (for the rejection of anj’ pieu-s (ontaining 
flaws), and cleaned, it is ready for the “dipper,” the man who 
dips the piece into a tub of glaze. The glaze is made from a va¬ 
riety of ingredients which, when fused, form what might he termed 
“glass,” for the glaze on a piece of china is really a glass, Lead is 
an important ingredient in many glazes and the question of lead 
poisoning has long been a problem in the pottery industry; but 
this is being overcome by the introduction of low-solubility 
glazes. 

It may appear a simple matter to dip a cup into a tub of glaze, 
but here, as in most of the processes through which the ware has 
to pass, the skill of the worker is all important. 

The ware, with its coating of glaze, has now to be fired again, 
when the opaque covering will be rendered translucent. 'I'he china 
is arranged in saggars, the round, cheese-shaped, fireclay recep¬ 
tacles already mentioned, but this time the saggar will be glazed 
inside, otherwise trouble would arise owing to absoriMion. The 
saggars are “placed” or stacked in the oven. This oven is known 
as the “glost” oven, and the man who stacks the saggar.s contain¬ 
ing the glazed ware is called a “glost placer.” Before the ware 
reaches the “glo.st placer” it passes through a drying room and is 
cleaned. Where there arc small holes in the ware, in pepper iiots, 
for instance, any glaze filling the openings mu.st be entirely 
removed. 

The saggars are arranged in the oven, as in the case of biscuit 
ware, but this time rolls of fireclay are placed between the .saggars. 
This clay, by the pressure of the saggar above, effectively pre¬ 
vents any products of combustion from reaching the glaze, which, 
obvioasly, would be spoiled. 

Decorating.—In the early days of pottery making, decoration 
was not as wc understand it to-day—it was confined more to 
shapes than applied colours. Tho.se who are familiar with the 
Greek urns will readily appreciate the beauty of the outlines; but 
in the 20th century pottery i.s judged riiori.* by the decorative 
scheme. Our modern potters do, of course, pay considerable atten¬ 
tion to shapes; but the general public, with an appetite for colour, 
looks for applied decoration. 

The limitations, and the great skill required by the jujltcry 
artist, are little known to the average purchaser in a retail estab¬ 
lishment. Unlike most other decorative processes, the colours, 
c.specially if under the glaze, have to be subjected to a very high 
temperature for the glaze itself demands this, and therefore many 
pigments are unsuitable, as they would be destroyed by the heat. 
Metallic oxides are used, such as cobalt oxide for blue, uranium 
oxide for yellow, chromium oxide for green, iron oxides for reds 
and reddish browns. 

Underglaze decoration is particularly suitable for household 
ware, as it is indestructible, and cannot be worn off in ii.se. On 
the commoner types of domestic china the design would probably 
be “printed,” a process which is carried out as follows. A copper 
plate is engraved with the design, which is filled with colour mixed 
with oil. The printer cleans off any suqilus colour and then applies 
a sheet of tissue paper (which has been water sized) to the plate. 
The copper plate, with the paper above, is then passed through a 
roller press, which causes the decoration to adhere to the paper. 
The tissue is now pressed on to the ware, and on its removal, by 
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.s(jakin(? in waU r, the decoration remains behind. The design will 
(>r(»t):d)Iy t)c in oullirn* and this may be filled in by hand, an oper¬ 
ation cleverly carried out by nirU, When the decoration is com¬ 
plete the next step is to remove the oil, for this would interfere 
with the application of the glaze. To do thi.s the ware is placed 
in a kiln, where it is tired at a Icjw temperature, though a suffi¬ 
ciently high one to destroy the oil and leave the colour “fixed.” 
The china is now ready for the glaze*, and is finished as already de¬ 
scribed. Hand-painted work can also be done under the glaze— 
with a limited [‘alette 

I’or overglaze decoration a much wider range of colours is 
possible. A liux is added so that the resulting colours are really 
glasses, although enamels, as they are called in the industry, is 
a better term, which will be readily understood if one thinks ol 
the enamelled ware in jewellers’ s}io[is—not, the air-dried enamel 
used by house de( orators. 

Many pieces of domestic ware have a gold band or a gold treat¬ 
ment somewberc* in the decoration. 'I’his is a[)[)licd in two forms; 
“best” gold and “li(|uid” gold, which is an alloy. The “best” gold 
comes out of the kiln in a dull coiulition, hut can be burni.shed 
to a bright lone. The “licjuid” is bright when it leaves the kiln, 
but il has not the beauty or the wearing cjualities of the other. 
'Ihere is a type of decoration known as “acid gold.” A dt'.sign is 
r-t< hed on to the glaze* with hycirolluoric acid, which cats away the 
gl;ize unprolec led by a “resist.” The etched part may be coated 
with iiesl'’ gold, wliich, after being firc*cl, is burnished, with the* 
rc'sull that the gold in the cl(*prc*.ssions formed by the c*tching re¬ 
mains dull, while* the* burni.shed [carl is bright. 

The decoration [carticulirly suitable for ra[)id [croduclion is that 
of lithogra[)hy. ]alhogra[)hed clc'signs are quite common for (he 
cheat»er classes of ware, and, while* they may not always a[>[)c.*al 
to the* critical eye, nevc'rtheless s.ilisfy a large percentage of the 
[)o|)ulation. 

'I'he design is made u[) on scrveral stones, one for each colour. 
'I'hese colours are tran.sferred to sheets of [cajeer, so that the coni- 
[»lete decoration is obtained on one shec't. We have now what 
is commonly lerinc'cl a “transfer.” 'I'his is ap[)lied to (he ware, 
the design remaining after the removal of the* [caper. The col¬ 
ours arc* tired in the enamel kiln, 

A type of decoration that has not been enqilovod to any grc'at 
c*xlenl since the i()th century is that obtained by building u[) 
llc)wc*rs, in clay, |K*tal by [cetal, on the ware. This calls for 
exce[)tional skill on the [cart of the artist, 

\'ery tine effects arc* obtainc*(l with a [crocess of decoration 
known as “|>ale-sur-|)aU*.” ('ommercially various de.signs are 
modelled in while clay and affi.vecl to the ware. 

THE USES OF CHINA 

Owing to its acid and heat resisting [crcqierties china finds a 
S[H’ciaI use in chemical induslric*s. It will often be found in large 
industrial concerns where clcMiiliness is of great importance. It 
is even em[)loyecl in grinding—[corcelain balls [wund materials in 
a cylindrical machine known as a “ball mill.” Porcelain is also 
used for the linings of these mills. 

It is a s|)lenclid material for insulating, and consequently is 
much usc’d by the* electrical industry. In Central Euroix* the 
bowls of tobacco [lipes are conqiosecl of [xcrcelain. 

Its use in domestic ware is well known, while almost everyone 
[lossessc's a dainty ligure or some other piece of ornamental por¬ 
celain, (Srr also I’ottkkv a,\i> Pokcflain ; Eartiievwake. ) 

Ser Kmile Hociriy, .1 TrttUi.u’ on Cframk Industries (trans. from 
the* French with some adcJitional notes by Alfrc^d B. Scarle). giving 
a com[)k*tc' ch‘s(‘ri[)(i«)n of [)olt<*ry [)rocc's.ses; The Manual of Practical 
Potttny, (eel. Charles F'. Binns) ; Rudolf Hainbaeh, Pottery Decorating 
(F'nglish trims, [cubli.shed) ; VV'illiam Burton, Porcelain, describing the 
nature, art and manufacture of porcelain; A. Malinovz.sky. Ceramics, 
a book for chemists and engineers in the pottery industry; C. F. 
Binns. The Potter's Craft, for the studio potters, schools, etc.; Chas. 
J. Noke and H. J. Plant, Pottery, a small popular book by two men 
well known in the pottery industry; A Text Book for Salespeople 
engaged in the Retail Section of the Pottery and Class Trades, 
written by an exi,H’rt committee in conjunction with the F^ducation 
Committee of the Pottery and Glass Trades’ Benevolent Institution 
fur the guidance of students. (G. C.) 


UNITED STATES CHINAWARE 

Earthenware. —The tableware made in the United States 
repre.senls to a very large extent a high grade of white earthen¬ 
ware, also called semi-vitrc*ous or white ware. This product is 
made in 6o }X)tteries and its composition is a[)])roximatc'ly as fol- 
low.s: Ball day 24%, feldspar 12, china clay or Kaolin 29, flint 
35. The use of American days has steadily replaced the imported 
materials. The biscuit firing is done at about 2,282° F, pyrome- 
Iric cone 9, the glost firing at 2,150°, cone 5, and the decorating 
firing at 1,330°, cone -017. The glaze is invariably a boro-silicate 
of the alkalies, lime, lead and zinc. The operations arc practically 
the .same which prevail in Staffordshire (England) except that 
both the bisque and the glost firing arc carried to a higher tem¬ 
perature. 

The use of tunnel kilns for all three firings has become very ex¬ 
tensive. Ivory coloured ware is produced in large quantities and 
this colour is obtained through the use of larger amounts of Ameri¬ 
can ball day and the introduction of ycllowi.sh firing kaolins. The 
tendency towards the ap[ilication of vivid coloured glazes is very 
marked at the present time. Considerable under-glaze decoration 
is ap[)lied. The principal centre of the white earthenware industry 
is near East Liveq 30 ol, 0 ., including potteries located just across 
the Ohio river, at Newell and Chester, W. Va. Within a short 
distance of East Liveqiool factories arc operating at Sebring. 
East Palestine, Minerva, and Carrollton, 0 . Formerly, a consider¬ 
able quantity of white ware was produced at Trenton, N.J. But 
this activity has dimini.shed to comparatively small operations. 

Vitreous' Ware. —The demand for non-absorbent, vitreous 
table ware for hotels and restaurants has stimulated the American 
potters to develop such a product quite obviously from the .semi- 
vilreous ty[3e of body through the increase in fluxing material and 
the raising of the bisque firing temperature. Thus, the com[)osi- 
tion of a vitreous body would be as follows: Feldspar 15%, Hint 
38, ball clay 6,china clay or kaolin 40, whiling i. The biscuit firing 
is carried to cone 11, or about 2,300° F. The resulting i)roducl 
shows the “stony” ty[)C of vitrification as distinguished from the 
“glassy” structure, po.ssc.sses great toughness and mechanical 
strength and is translucent but markedly less so than the hard 
fire {)orcelains of continental Europe and bone china. The proc¬ 
esses arc essentially the same as practised in the earthenware 
manufacture except that, previous to the biscuit firing, the green 
Hat ware is sandocl, in which operation sand is slraken betw-een the 
individual plates of a bung. The glazi* is [)raclically the same as 
that of earthenware though it is fired to a sornewliat higher tem¬ 
perature. Under-glaze decoration is used to a large extent though 
largely confined to lines and plain [)rinling. However, increased 
a[)[)liciition is being made of polychrome lithogrjqdiic transfer, 
decalcomania. as the devclo[jment of the industry extends to the 
production of household china. Over-glaze decoration is also 
a|)[)lied. The vitreous tablew’are industry is scattered and fac¬ 
tories arc located at Trenton, N.J., Syracuse, N.Y., Beaver Falls, 
Pa., New Castle, Pa., Wheeling and Clarksburg, W.Va., and 
Wellsville. O. 

Belleek China. —There is produced in the United States a 
highly decorated grade of china, known as the Belleek type, which 
; is named after a similar porcelain produced in Ireland. This pro- 
jduct has attained an international reputation under the name of 
I Lenox china. The porcelain is highly translucent, of an ivory 
'colour and has a texture w'cll suited for ornate decoration. The 
I main flux of the body is a pre-fused, glassy mass, composed of 
I feldspar, flint and alkalies. The body thus consists of this flux, 
fcld.spar, china and ball clay. The biscuit firing temperature is con¬ 
siderably below the maturing point of the other types of porce¬ 
lain. The glaze is a very brilliant boro-silicate of the alkalies, lime, 

I lead and zinc. 

The principal production of this tvpe of china is at Trenton. 
N.J. 

Hard Fire China. —Hard fire china, similar to the porcelain.s 
of Austria, Czechoslovakia, France and Germany, wdth a low 
temperature biscuit and high glost fire, is produced only by tw’o 
factories and on a comparatively small scale. The body employed 
is somewhat more silicious than the typical European product, 
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which has approximately the composition; Kaolin, feldspar, 

25<7^' and flint, 25%. The glost firing temperature is somewhat 
low'er than that of European practice, being close to 2,410° F, or 
cone 12. There are indications that a considerable expansion in 
the production of hard fire porcelain is to be looked for in the 
near future. Laboratory and technical porcelain is being pro¬ 
duced by two factories. 

The subject of high fire porcelain cannot be dismissed without 
referring to an American development which works with exceed¬ 
ingly high temperatures. Through the introduction of synthetic 
mixtures or of natural minerals of the sillimanite group which 
have the general composition, AbOaSiOj, aluminous porcelains are 
produced which .show remarkable mechanical strength and re¬ 
sistance to thermal shock. These properties are associated with 
the extensive development within the fired body, of a crystalline 
compound, mullite, which has the composition, .^AbOsaSiOj. This 
compound is formed in all porcelains but in thc.se special bodies, 
through the deliberate exclusion of nearly all crystalline silica 
and its replacement by the aluminum silicate just referred to, a 
very large proportion of the mass consists of mullite. The porce¬ 
lains arc fired at temperatures between 2,650-5,000° F, cones 17 
to 30. The dense crystalline structure and the low thermal ex¬ 
pansion are responsible for the high mechanical strength and re- 
.sistance to thermal shock. This type of porcelain is marketed in 
the form of insulator.s for spark plugs and other electrical pur¬ 
poses, laboratory and technical ware, special refractories, etc. 
Products of this kind have become known on the market as 
sillimanite porcelain. 

Pone china, as made in England, is produced in the United 
States only in relatively small quantities, owing to the lack of the 
specially skilled and trained workers required in its manufac¬ 
ture. (A. V. B.) 

CHINCHA ISLANDS, 14 or more sjnall islatuN in the Pa- 
cifu Ocean, about 12 mi. from tlie coast of I’<;ru. to which country 
they belong, opposite the town of Pisco, and 106 mi. from Callao, 
76° 28' W. The largest of the grouf), known as the North 
Island or Isla del Norte, is only four-fifths of a mile in length, 
and about a third in breadth. They iire of granitic formation 
and rise from the sea in precipitous cliffs, worn into countless 
caves and hollows, which furnish convenient resting-places for 
the sea-fowl. Their highest points attain an elevaticjn of 113 
ft. The islands have yielded a few remains of the Chincha In¬ 
dians. They were formerly noted for vast deposits of guano, and 
its export was begun by the Peruvian government in 1840. The 
supply, however, was exhausted in 1874. In 1853-54 (he C'hiric ha 
islands were the chief object in a contest known as the Guano 
war bt'twcen I’resident Echenique and General ('aslilla; and in 
April 1S64 they were seized by the Spanish rear admiral, Pin/aui, 
in order to bring the Peruvian government to apologize for its 
treatment of Spanish immigrants. 

CHINCH BUG, a North American heleroptcrous insect 
(BHsshs leucopterus) occurring in most parts of the United 
States, but particularly destructive to grain crops in the valleys 
of the Mississippi, Missouri and Ohio rivers. It is probably the 
most destructive native insect, and has frequently damaged crops 
to the extent of many million dollars in a single year. It wa.s first 
noticed in North Carolina, at the clo.se of the Revolutionary War, 
was first described and named by Thomas Say in 1831, and with 
the growth of agriculture in the Middle West, soon became a pest 
of the first importance. 

In 1871 it damaged the wheat, oat and barley crops of Illinois, 
Iowa, Indiana, Nebraska, Mi.ssouri and Kansas to the estimated 
amount of $30,000,000. 

The loss in 1887 to maize, wheat and oats w'as estimated at 
$79,000,000, and in 1934 at $56,000,000. 

Originally the chinch bug fed upon wild grasses, but when the 
cultivation of wheat reached its native haunts it multiplied 
enormously. It is a small black and white insect, about in. long, 
and when full grown has a long-winged and a short-winged form, 
rhe adult bugs hibernate in sheltered places, usually clustering 
about the roots and bases of grassy plants. In the .spring they 
lay their eggs behind the lower blades of the grain or in the 


ground around the plants. 

The 3'oung, when hatched, are bright n'd in colour, and begin 
at once to suck the sap of the plants. They grow’ raihcr rapidly 
and shed their skins five times, the adult being the sixth stage. 
{See fig. 6 under Hemiptera.) 

By the time the majority are full grown, or even before, the 
wheat has become too hard to suck, or harvest begins, and they 
are then compelled to migrate in search of food. 

The cropping systems prevalent in the Middle West offer at 
once new sources of food. 

In .seasons of abundance the bugs march in throngs from the 
wheat to the maize. The full-growm individuals do not gcneralh’ 
take wing, but walk along the ground. Occasionally, however, at 
this time they take wing and scatter. There is generally a second 
generation on maize, the adults appearing in the autumn and 
(lying back to their winter cjuartcrs at the roots of wild grasses nr 
otlicr sheltered places. 

The chinch bug is most susceptible to weather conditions, and 
with wet weather in the late spring and toward the end of July 
(he young are either destroyed by the water or develop an epi¬ 
demic fungous disease. 

In dry weather, how-cver, they flourish. Seasons in which they 
occur in great numbers are rarely consecutive. Outbreaks liave 
lasted for two or three years, but. in the same locality, years of 
abundance are apt to be separated. Serious damage may lie 
obviated by proper cropping of farm.s, reducing the acreage of 
small grains and using the land for immune crops. Resistant 
varieties of grains have also been found. 

At the time of migration, millions may be destroyed by l)ar- 
riers of various kinds, including ditches, and lines of coal tar, 
creosote or gas tar, or creosoted pajier fences. 

Sec Fanners* Bulletin No. 1780, U.S. dept, of agriculture; and 
Iowa Extension Circular No, 213. (L. O. H. ; \.) 

CHINCHILLA, a small gray hopping rodent ( Chinchilla 
layiigera), the size of a squirrel, inhalnting the eastern .slojics of 
the Andes in Chile and Bolivia, at altitudes between 8,000 and 
12,000 ft. It typitie.s not only the genus Chinchilla, but the family 
Chinchillidae (see Rodentia). The chinchilla is about 10 in. in 
length, exclusive of the long tail, and in the form of its head some¬ 
what resembles a rabbit. It is covered with a dense soft fur of 
a delicate French gray, darkly mottled on the upi>er surface and 
dusky w’hite beneath, the ears being long, broad and thinly 
covered with hair. Chinchillas live in burrows. They associate 
in communities, forming their burrf)vvs among loose rocks, and 
coming out to feed in the early morning and towards sun.set. They 
feed on roots and gra.s.ses, and when eating they sit on (heir 
haunches, holding their food in their fore-paws. The fur iq.v.) of 
this rodent was prized by the 
ancient Peruvians, and the skins 
are exported in numbers to the 
markets, where they arc made 
into muffs, tippets and trim¬ 
mings. That chinchillas have not 
under such circumstances be¬ 
come extinct is owing to their 
fecundity, the female producing 
The chinchilla, a native of the or six young twice a year. 
SOUTH AMERICAN ANDES. ITS FUR The Peruvian chinchilla (C. 
IS EXTREMELY VALUABLE AND THE Itrevicaudata) is larger, with 
SPECIES IS NEARLY EXTINCT relatively shorter ears and tail; 

while still larger species constitute the genus Lagidium, ranging 
from the Andes to Patagonia, and distinguished by having four in 
place of five front toes, more pointed ears, and a somewhat 
different skull. 

{See also Viscacha.) 

CHINDE, a town of Portuguese East Africa and the seat of a 
district in the province of Zambezia, is situated at the mouth of 
the Chinde branch of the Zambezi river in 18° 40' S., 36° 30' E. 
Pop, (1936) was 3.894, of which some 150 were Europeans. 
Chinde, having superseded Quelimane, is the chief port for the 
Zambezi valley and the starting point for river traffic to the in¬ 
terior (to Tete and Sena). The harbour, which at high water has 
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a depth of iS to iQ ft., has remained undeveloped, serving prima¬ 
rily the lower Zambezi valley where sugar, cotton, ground-nuts 
and sisal are grown. A slip serves the stem-wheel river steamers 
which connect with the steamers visiting the port and ply up and 
clov/n the river to Chindio and Tefe. After the completion of the 
railroad from Beira to Tete and British Nyasaland in 1039, it lost 
much of its fomier importance which depended largely on the 
shipping to the British protectorate. 

Unlike most Portuguese towns in East Africa, Chinde is a new- 
settlement owing its origin to the discovery by D. J. Rankin in 
1888 that the Chinde Itraruh of the Zambezi was navigable from 
the ocean. In jSqi the British government lea.sed a Briti.sh con¬ 
cession of 20 ac. in order to permit storage and the entry of duty¬ 
free goods dc‘;tine(:l for Nyasaland. When, in 1923, following the 
<){M‘ning of the Beira-Chindio in 1922, the concession ceased to 
exist. Chinclf’.s commercial decline began. Previous to this the 
town was almost completely destroyed by a cyclone on Feb. 24, 
1922, at which time mcirc than 100 persons were killed. 

The climate of Chinde is tropical and during the southern win¬ 
ter rather healthful; during the rainy season, which lasts from 
Dec. to Mar(h, it is un])Ieasant, particularly on account of the 
prevalence of malaria. Rainfall is rather heavy (about 58 in. an¬ 
nually), contributing to erosion, which makes the continual recon¬ 
struction of Chinde’s building.s necessarv. (H. A. Wf. ) 

CHINDWIN, river of Burma, the large.st tributary of the 
Irrawaddy, called Ningthi by the Manipuris. It is formed by the 
junction of the 'Panai, the Tawan and (lie Taron or Turbng, but 
there is doubt as to which is the main stream. The Tanai rises on 
the Shw(‘daung-gyi peak of the Kumon range, 12 m. N. of Mo- 
gaung, jind flows due north until it reaches the Hukawng valley, 
when it turns to the W(?st and meets the Tarcm or Turbng river. 
1 'he last-named flows info the Hukawng valley from the north. Its 
sources are in the hills to tlie south of Sadiya, rising from j0.000 
to 11,000 ft. above sea-level. It flows in a general east to west 
directicm as far a.s if.s junction with the Eoglai. It then turns 
south and breaks into the Hukawng valley a few miles north of 
.Saraw and meets the I'.inai ubcuit 10 m above Kintaw village. 
Below the Hukawng valley (he ('hiiulwin is interrupted at several 
places by falls or transverse reels. At Haksa goods have to be 
transhipped from large boats to canoes. Not far below this the 
Uyu river comes in on the left bank at Honialin, and from this 
point downwards steamers ply for the greater part of the year. 
The Uyu Hows through a well-cultivated valley, and during the 
rainy season it is navigalde for a distance of 150 m. from its 
mouth by steamers of light draught. Below Kindat, the only 
considerable atflucmt of the Chindwin is the Myit-lha, which 
drains the Chin hills. I'he Chindwin rises considerably during the 
rains, but in March and April is so shallow in places that naviga¬ 
tion is ditficult even fc^r small steam launches. Whirlpools, nar¬ 
rows and sandbanks also cause great trouble. The extreme out¬ 
lets of the river are 22 m. apart, the interval forming a suc¬ 
cession of long, low, partially populated islands. The most 
southerly mouth of the Chindwin is, according to tradition, an 
artificial cliannel, cut by one of the kings of Pagan. It was choked 
up for many centuries, until in 1824 it was opened out by an 
exceptional flood. 

CHINDWIN, UPPER and LOWER, two districts in the 
north-west border division of Burma. P.^pper Chindwin has an 
area of 16.037 scjuare miles. Pop. (i94Tj, 200,575. Lower Chind¬ 
win has an area of 3.480 square miles. Pop. 427,340. For further 
details .srr Burma. 

CHINESE ARCHITECTURE. The art of building in 
China has always been closely deptmdent on the intimate feeling 
of (he Chinese fKopIc for the significance and beauty of nature. 
They arranged their buildings with special regard to the “spirits of 
earth, water and air,” (heir ambition being not to dominate nature 
by (heir creations, as Westerners mostly do. hut to co-operate with 
if. .so as to reach a perfect harmony or order of (he same kind as 
that which is reflected in the creations of nature, It was less the 
outward forms that interested them than the inner meaning, the 
underlying creativ'c forces. This is most evident in the arrange¬ 
ment of some of the great tombs and shrines or in open-air altars 









I dedicated to the divinities of heaven and earth. But it is also 
I reflected in profane buildings such as the imperial palaces, which 
I were planned and built according to sidereal or cosmological con¬ 
siderations. This appears even from the name used for the present 
and some earlier imperial palaces; Tzu Chin Ch’eng, the so-called 
Purple (or Violet) Forbidden City, of astronomical origin; the 
Heavenly Lord or Ruler Above was supposed to occupy a circum¬ 
polar constellation composed of 
15 stars called the Purple Pro¬ 
tected Enclosure, and as this 
was situated in the centre of the 
celestial world, so was the palace 
of the emi>eror, the human repre¬ 
sentative of the highest divine 
principle, suppo.sed to be in the 
middle of the human world. 

The general arrangement and 
planning of the Chinese buildings 
have indeed very little in common 
with such artistic points of view 
ixs have been applied in Western 
architecture; they result rather 
from religious and philosophical 
ideas which have their roots in 
most ancient traditions. This ac¬ 
counts also for the uniformity, not 
to say monotony, of early Chinese 
architecture. The principles of 
construction liave remained the 
same during many centuries, as 
have also (he plans of (he temples 
and palaces. The modifications 
of style which have been intro¬ 
duced are of comparatively small 
importance. It. thus becomes pos¬ 
sible to draw some conclusions 
from relatively late examples 
about the earlier buildings, which 
unfortunately arc practically all de.stroyecl; the wooden material 
has poorly withstood the ravages of lire and warfare, and the 
people have never made any serious efforts to protect their old 
buildings. It was mainly for the dead that the Chinese created 
more permanent abodes, and thus the tombs are the most ancient 
architectural monuments still existing in C’hina. Besides these 
there are some cave temples hollowed out in the mountain .sides 
and a few stone and brick pagodas of early dale which will be men¬ 
tioned later. 

The Walls of China.—The earliest archit<'ctural monument 
above the soil in China is the “Great Wall,” a massive fortification 
running along the northern and north-western frontier of the coun¬ 
try. It was erected by the great Emperor Ch'in Shih Huang Ti 
shortly after he had reunited the different parts of the country into 
an empire (228 b.c.). No doubt minor parts of such a wall had 
existed before his time, but he planned his defence against the 
nomadic tribes on a very much larger scale than had any previous 
ruler. It is slated that nearly 750km. of the wall were built during 
his reign. Whatever truth this statement may contain, the fact 
remains that he laid the foundation of one of the world’s grande.st 
constructions, which, after many enlargements and restorations in 
the course of time, is still of great importance. The structural 
character of the wall is quite simple. It is built mainly of earth 
and stone, varies in height between 6 and 10 metres and is mostly 
covered by a coating of bricks. On the ridge of the wall runs a 
passage three or four metres wide between crenellated parapets, 
and at regular intcrvMis square watchtowers rise above the ridge on 
which fires were lighted as soon as any danger was sighted. In 
spite of this uniformity, the wall is intimately connected with the 
landscape, rising in many parts almost like one of nature’s own 
creations, accentuating the sharp ridges of the mountain chains and 
winding according to the undulations of the ground. It is the 
greatest and most monumental expression of the absolute faith of 
the Chinese in walls. 


Chinese temple plan 

Showing the usual arrangement of 
placing the main buitdingi in a row, 
the one behind the other 
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Plate I 



THE GREAT WALL OF CHINA 


TWO CITY WALLS 


1. Portion of tho cify wall of F’oking; we'if »id«. outer view. It Is pro¬ 
vided with 44 bastions and coated with bricks. The battlomonts are 
hogiiining to crurnblo. It had been constantly rebuilt or repaired 
from tho end of tho iriln to tho middle of the 19th century. Its two 
gates are the Hm Chih men (north) and Ping Tru men (south), 
connecting city and suburbs 


2. Portion of the city wall and the double bastion at south gate In Si 
Shen-si. built at the end of the 14th century, and repaired In pla 
It encloses an almost square city, and has double gate-towers, sqi 
bastions and round corner-towers 
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Walls, walls and yet again walls, form the framework of every 
Chinese city. They surround it, they divide it into lots and com¬ 
pounds, they mark more than any other structures the basic fea¬ 
tures of the Chine.se communities. There is no real city in China 
without a .surrounding wall, a condition which indeed is expressed 
by the fact that the Chinese used the same word ch'ettg for a city 
and a city wall; there is no such thing as a city without a wall. It 
is just as inconceivable as a house without a roof. These walls 
belong not only to the provincial capitals or other large cities but 
to every community, even to small towns and villages. There is 
hardly a village of any age or size in northern China which has 
not at least a mud wall or remains of a wall around its huts and 
stables. No matter how poor and inconspicuous the place, how¬ 
ever miserable the mud house, however useless the ruined temples, 
however dirty and ditch-like the sunken roads, the walls are still 
there and as a rule kept in better condition than any other build¬ 
ing. Many a city in north-western China which has been partly 
demolished by wars and famine and fire and where no hou.se is 
left standing and no human being lives, still retains its crenellated 
walls with their gates and watchtowers. The.se bare brick walls 
with bastions and towers, sometimes rising over a moat or again 
simply from the open level ground where the view of the far dis¬ 
tance is unblocked by buildings, often tell more of the ancient 
greatness of the city than the hou.scs or temples. Even w^hen such 
city walls are not of a very early date (hardly any walls now 
standing arc older than the Ming dynasty) they are nevertheless 
ancient-looking with their battered brickwork and broken battle¬ 
ments. Rejiairs and rebuildings have done little to rcfa.shion them 
or to change their proportion.s. Before the brick walls there were 
ramparts round a good many of the cities and towns as still may 
be seen at some out-of-the-way places; before the town.s were 
built there were villages or camps 
of mud and straw huts sur¬ 
rounded by fences or ramparts of 
a temporary character. 

Types and Construction of 
Buildings.—Whether the build¬ 
ings were imperial tombs, Bud¬ 
dhist temples or memorial shrines 
dedicated to great philosophers 
or, on the other hand, of a pro¬ 
fane nature, such a.s imperial pal- 
ace.s. dwelling'-hou.ses or adminis¬ 
tration offices, all were arranged 
within walls and in closed 
compounds according to similar 
principles. Characteristic of all 
the.^^c extensive compounds is the 
clear development of a main 
central axis running from north 
to south. The principal buildings, 
their courts and gateways are all 
placed in a row, one behind the 
other, while the secondary build- 
ing.s are arranged at the sides of the 
courtyards, the faqades, the doors 
and the gates of the principal 
buildings all facing south, an ori¬ 
entation which evidently was 
based on religious tradition.s. It 
was not by adding to the height of 
the buildings but by joining more courts to the compounds that 
these architectural composition.s could be . enlarged. There are 
princes’ palaces in Peking which have as many as 20 courtyards and 
some of the large temples or monasteries have a still larger number 
of such units. As each compound is enclosed by a high wall it is 
quite impossible to obtain any idea of the arrangements from the 
outside, and at the larger palaces the different courtyards are also 
divided the one from the other by secondary walls with decorative 
gateways. The courts vary in size and the streets follow along 
the walls. Through such an arrangement the inner portions 
of the Purple Forbidden City of Peking became almost labyrin¬ 


thine. 

The (>^>05 of the principal buildings also remain the same, inde¬ 
pendently of their use as temples, palaces or dwclling-house.s. The 
most common among these types is the hall, tien, ir., an oblong, 
rectangular room, usually divided by rows of round pillars or col¬ 
umns into three or more naves of which the foremost is usually 


01. 


WU-L.1ANG TIEN. SUCHOW. A Z-STOREYCD HALL WITH BARREL VAULTS 

arranged as an open portico; in other cases the open colonnade is 
continued all around the building. The interior is. as a rule, lighted 
by .small windows placed quite low, but exceptionally there may 
be a second row of windows, giving a brighter effect; these are 
at a higher level. Very important for the decorative effect of the 
buildings is the broad substructure, the terrace and the far pro¬ 
jecting roof. When the substructure is made higher, a so-called 
t'ai is created, if., a shorter hall or a centralized building in two 
storeys on a high terrace with battered walls. Such t'ai are often 
mentioned in the old descriptions of palaces and cities. They seem 
to have been quite common since earliest times. In the Forbidden 
City of Peking this tyjxi of building is beautifully developed at 
the outer gates as, for instance Wu Men, where the great pavilion 
rises on n monumental terrace. Other characteristic examples of 
t'ai are the drum and bell towers which rise in the centre of many 
of the old cities in northern China, but similar buildings have also 
been u.sed as storehouses, watchtowers and ob.servatorics. The 
general name for larger, many storeyed buildings is lou, a name 
which, however, is not used for the pagodas, w'hereas .small build¬ 
ings of two or more storeys often are called ko, and the op<'n small 
pavilions t'ing. Furthermore, one finds in some of the palatial 
compounds as well as at many private dwelling-houses, particularly 
where they are connected with gardens, so-called lani^, i.e., long 
open galleries which serve to connect larger buildings. 

Considering the most common Chinese buildings such as the 
(icn, the t'ai and the /'mif in their entirely, we may be struck by 
the fact that the main body of the structures appears much le.ss 
than in We.stern buildings, it i.s, figurativedy si^eaking, pushed into 
the background by the broad terrace and the far projecting roof 
which throws a broad shadow over the fa(;ade. These two elements 
are of the greatest importance for the general effect of the struc¬ 
ture. The terrace may be developed in various steps and provided 
with marble balustrades and decorative staircases, as, for instance, 
at the imperial palace and many large temples, or it may be .simply 
a stone-lined substructure with one or two step.s; but it always 
contributes to lift the building and to form a kind of counterbal¬ 
ance to the projecting roof. It is, however, at the t'ai that the 
substructures become of greatest importance. They may reach a 
height of 10 or X2 metres and be covered by a hall or pavilion of 
tower-like effect. 

The buildings which rise on the terraces are made of wood; their 
structural franie is pure carpenters’ work. The walls may look 
massive and appear to support the roof but, practically speaking, 
they have no structural importance. They are simply ftllcfl with 
brick or clay between the supporting columns. In the larger build¬ 
ings the outer wall on the fa<;ade.s i.s usually not placed in the fore- 



Yu HUANG MIAO ON PIAO SHAN 
NEAR TSINANFU 









CHINESE ARCHITECTURE 


558 ' 

most row of columns but this is reserved as an open gallery. In 
some instances the portico is (loulde, in other cases it is reduced to 
a few intercoJumns in the middle. The building thus consi.sts of a 
nave and aisles some of which might be completely or partly 
tlivided by filled-in walls, by whi( fi various rooms are created 
which indeed may be tjuiie freely increased or decreased, 
the middle one being, as a rule, the broadest. The inter¬ 
vals between the columns are 
on the whole ciuite wide, and 
somc’tirnes it happens that some 
columns are excluded in the 
midst of the building in order 
fo create more free space. 

Hut fhe- Chinese hall is not a 
longitudinal structure like the 
Clreek temples (which also 
originally were built of wocjd); 
if expands Iransversally to the 
central axis which is indicated 
by the entrance door on the mid¬ 
dle of the fac:ade. The two short 
siclc‘S with the gabU-s starve 

no othc-r purpose than to end the hall; they have no decorative 
importatice tincl no su( h emphasis as in the classic temj)les; some¬ 
times they are hardly meant to be seen. The side walls may pro¬ 
ject as a kind of ante-room to the jiortico or the corners may be 
ac cent utitecl by columns, 'I'hir C'hinese builders were never so jrar- 
tic uiar or consistent in the placing of the columns as the classical 
architects. 'I'hey employed a mttferial w'hic h allowed greater free¬ 
dom than the marble beams and they yielded less to purely artistic 
c onsideralions than to [>ractical wants. 'I'he beauty and strength of 
their architecture depend mainly on the logical clearness of the 
c otisl ruclive framework. 

This comparative freedom in the jilacing of the columns is ren¬ 
dered possible also by the fact that they arc not supporting posts 
us in the classical buildings, 'riic}' are not provideej wath capitals 
and (hey do not su[)i)ort the entablature, but they are tied both 
longitudinally and (ransversally by bc-ams wdiich may cut into, 
or run through, the po^ts. 'I'he ends of the transverse beams often 
project in front of the columns, and the longitudinal beams form 
a kind of architrave which kee[)s the outer colonnacle together. In 
larger buildings of comparatively late periods brackets or canti¬ 
levers are somelitnes introduced on the columns below the tie 
beams but the real bracketing systc-m which serves to supi>ort the 
eaves of the roof is situated above these. The roof brackets arc, 
in their sim[)les( form, (wo-armed and project in the earlier build¬ 
ings only from the heads of the columns; but in the later buildings 
they become manifolded and are jilaced on the beams as well as on 
the jiosts, sometimes so close together that they create the impres¬ 
sion of a cornice. It is mainly in the modifications of the bracket¬ 
ing system that one may trace an evolution of Chinese architec¬ 
ture. 

The constructive system demanded that the buildings should be 
developed hori/onlally ralhc'r than vertically. Nevertheless, many 
of the large halls arc erected in two storeys, though the second is 
often nothing more than a decorative su{x*rstructure without floor 
or windows. 'I'he lower storey forms a kind of outer compartment 
to the building and is covered l.iy a lean-to shed roof while the main 
span or .saddle roof covers Ihi* central jiortion of the buililing which 
risi'S to a greater height. Sometimes there is a coffered or painted 
ceiling over (his jiortion Inil more often, particularly in the tem¬ 
ples, the trusses and beams of the roof construction arc left 
entirely uncovered. 

Roofs —It i.s evident that the de\'elo{)ment of the roof on the 
Chinese buildings is closely connected with the placing of the cn- 
trarne door. This is not (o be found on the short (gable) ends of 
the building but in the middle of the southern fa(;ade. which usu- 
alty has also a free-standing row of columns. Most of the imjxjr- 
tant huilding.s are indeed placed so that they can be appreciated 
only in full-front view% and their fieculiar decorative effect thus 
becomes dominated by the broad high-towering roof. Whatever 
the original reason for this particular kind of roof may have been, 


it was gradually more and more developed from a decorative point 
of view. The builders may have felt the need of modifying the 
impression of weight and breadth, inevitably adhering to the enor¬ 
mous roof masses, and this was most successfully done by curving 
the sides and accentuating the tension and rhythm of the rising 
lines. This tendency becomes perhaps more evident in minor deco¬ 
rative buildings suth as pavilions and pagodas, not to speak of 
small ornamental works in clay and metal on which the roof 
appears almost as a crown. The common dwelling-houses in north¬ 
ern China have, on the contrary, much smaller and less curving 
roofs and, if we may judge from reproductions of earlier buildings, 
such as the reliefs from the Han tombs in Shantung and some 
small clay models dating from the Han and Wei dynasties, it seems 
that the curved roof was then not very far developed. In the T'ang 
time (7th to 9th century ) the characteristic shape of the roof was, 
however, fully developed. 

It is possible that the origin of the far projecting and strongly 
curved roof may be looked for in primitive thatch-covered huts of 
a kind similar to those which still are to be seen on the Indo- 
Chinese i.slands. If so, it woyld first have been introduced in 
southern China (where indeed the curving and jirojecting roof 
I always was more strongly developed than in the north), and later 
on, when (he w'hole country became more of a cultural unit, in the 
northern provinces. Whem the Chinese once had realized the fine 
decorative effect of these roofs, they developed them freely at the 
I expen.se of the main body of the building. The larger the roofs, 

I the stronger becomes the effect of shade under the eaves and the 
I more they seem to be disengaged from the supjiorling framework 
and to .soar in the air. in many instances the roofs crown the 
building rather than cover it, and their decorative ornamentation 
with figures and animals on (he ridges and on the corner ribs serve 
also to stnaigthen the impression of a decorati\'e superstructure. 

When the building has a roof in two storeys the lower one is a 
lean-to shed roof; the upper one. a .span-roof—l)ut the gables of 
this do not reach down to the eaves: they are cut at one-half or 
three-fourths of their height. This peculiar combin.ition of the 
gabled and the hipped-roof is very common both in China and in 
Japan, but (here are also buildings with complete hip-roofs sloping 
to all four sides. This i.s, according to the Chinese, the finest form. 
It is to be found on ceremonial edifices such as the big central hall 
7 'ai Ho Tien in the Forbidden City, J’eking, and some of the sac¬ 
rificial halls at the imperial tombs. 

Buildings consisting of two sui>erimposed halls IwA’e been in use 
since very early days, a.s may be seen on some reliefs of the Han 
dynasty, and they arc also mentioned in many of the old descrip¬ 
tions of (he imperial palacc.s, where such buildings sometimes were 
connected by dying bridges. Very charai (eristic and well-devel- 
opetl examples of this type of structure arc still to be seen at Yung 
>io Rung ( the Yellow Temple) in Peking, w'hich was erected in the 
17th century as an imperial residence but afterwards consecrated 
as a Llama temple. Later Llamaistic buildings (from the Ch'ien 
Lung era) show at times an even further development in height, as 
for instance the Yu Hua Ko, a temple standing at the north-west¬ 
ern corner of the Forbidden City. In southern China the distribu¬ 
tion of storeys seems to have been still freer; there are large tem¬ 
ples in Suchow with three superimposed halls and other more cen¬ 
tralized structures built in the same way, which indeed may be 
called tow'ers. particularly U they are placed on terraces. The con¬ 
structive framew'ork of the main roof consists generally of various 
beams arranged step-wise one above (he other and supporting on 
their ends the purlins {q.v.). In smaller buildings all the trans¬ 
versal beams may be supported by columns which increase in 
length towards the middle of the room, the central one reaching up 
to the main ridge. It is, however, more common that only the low¬ 
est or the two lower beams rest directly on pillars, while the upper 
ones are carried by brackets and small posts rising from the lower 
beams. The purlins laid on these supports are arranged rather 
closely, so that the rafters may be stretciied in curves, the project¬ 
ing ones being .spliced and bent upwards. The well-developed sys¬ 
tem of brackets and cantilevers which support this projecting part 
of the roof will be specially discussed later because it is in this that 
one may follow the development and decay of Chinese archi- 



Roof construction according 





PHOTOGRAPHS, COPN CSVALO SIKtN 

PAGODAS AT SI-AN, 8HEN-SI 


1. Pai T'a Ssu, small pagoda south of Sl-an; lOth-Ilth centuries 

2. Hsiang Chi Ssu near Sl-an; erected 681 

3. Portion of Hsing Chlao Ssu pagoda near Sl-an; about 839 


4. Ta Yen T'a, the Great Pagoda of the Wild Geese, Sl-an; 
founded 652; partly rebuilt in the 10th century 























EXAMPLES OF THE CHINESE PAGODA, OR TEMPLE-TOWER 

1. Th« Nan t'a (toulh lower), at Fang Shan, Chih'll; 11th century 3. Pagoda of Sung Yuoh Ssu, at Sung Shan, Hon-an; A.D. 523 

The Pa LI Chuan pagoda near Peking; 13th century 4. Pol t’a (north tower), at Fang Shan, ChIh-II; 8th century 
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lecture. 

The outer aspect of the roof i.s determined by the alternatively 
convex and concave tiles and the strongly accentuated corner 
ridges which curve at the ends in a kind of snout and often are 
pro\nded with scries of fantastic human and animal figures, called 
k’uei lung tzu. The main ridge-post is ver\’ high and decorated at 
both ends with a kind of fish-tailcd owl, called ch'ih wen, which 
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had a symbolic significance and served to protect the building 
against lire and other calamities. On ordinary buildings the roof 
tiles are of unglazed, lightly baked grey clay, but on the pre.sent 
iini>erial buildings all the roofs are laid with yellow glazed tiles, 
while some of the temples and smaller buildings erected for various 
members of the imjierial family have deep-blue roof tiles. Gre^m 
tiles are sometimes used on pavilions, gates and walls. 

The columns as well as the fillcd-in walls between them have 
usually a warm vermilion tone which becomes most beautiful 
w'hen softened by damiiness and dust. The beams and the brackets 
below the eaves are painted with convcntioniilized flower orna¬ 
ments in blue and green, sometimes with white contours. The door 
panels of more important buildings are provided with ornamemts in 
gold, but their upper part serves as windows and is fitted only with 
open lattice-work. On the whole it seems as if later times had tried 
to gain by decorative elaboration whatever of constructive signif¬ 
icance and beauty had been lost. 

Minor Pavilions and Gateways .—Besides the longitudinal halls 
in right angle to the central axis, indicated by the entrance door, 
there are more centralized structures on a quadrangular, polygonal 
or round plan, i.c., pavilions or towers, which may be more than 
two storeys high. The most primitive type of pavilion is a square 
hut with corner posts which carry a flat or tcnt-.shaped roof. Such 
pavilions are often .seen in pictures representing famous philoso¬ 
phers meditating on nature. Unless they are quite open the walls 
may be made of bamboo or basket-work. The more elaborate pa¬ 
vilions on a polygonal or round plan developed in connection with 
the Chinese garden and have been abundantly u.sed in the imperial 
parks since early times. Such kiosks, tea-houses and pavilions were 
placed on spots with historical associations or on hills or promon¬ 
tories where the view was particularly beautiful. Their shape and 
style were developed with a view to the rockeries and the growing 
trees; how well they fitted into such surroundings may still be seen 
in the wonderful gardens around the sea palaces in Peking. These 
small pavilions, half hidden between the trees, clinging on the 
rocks or rising on stones out of the mirroring water, often give us 
a more vivid and immediate impression of the charm and natural¬ 
ness of Chinese architecture than the larger buildings It was also 
pre-eminently through such small decorative structures that Chi¬ 
nese architecture became known and appreciated in the i8th 
century in Europe. 

On the larger pavilions the roofs are usually divided into two 
or three storeys, thus adding greatly to the picture.sque effect of 
the building, particularly when it is erected on a polygonal plan 
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which gives it a number of projecting corner snouts. Beautiful 
examples of this kind of pavilion may be .seen at the “Coal Hill” 
in Peking as well as in Pei Hai and other im])erial parks. They 
have no walls, simply open colonnades supiiorting the roof which 
may give the impression of hovering in the air When the portions 
between the successive roofs are enlarged and provided with bal¬ 
conies or colonnades the pavilion becomes a real tower, such as 
for instance the Fo Hsiang Ko (Buddha's Perfume Tower), which 
ri.ses above the lake at the Summer palace. 

Related to the pavilions by their open decorative effect, yet 
forming an architectural group of their own, are the p’ai loti, i.e., 
free-standing gateways with three or more openings, which span 
the streets in many Chinese cities or mark the entrance to some 
sacred precincts, such as tomb or temple areas. The object of 
their erection was often to cmnmemorate some outstanding local 
character or some important event in the history of the place or 
simply to mark a spot notable for its beauty or its sacredness. The 
earliest p'ai loii were, no doubt, simply large gateways made of 
wood and provided with inscribed tablets. These could easily be 
develoj.H‘d into more important structures by adding at the sides 
more posts and gateways, and they were soon executed in stone as 
well as in wood. From an architectural point of view they may be 
divided into two principal groups: the one consisting of p’ai lou 
with very tall side posts reaching above the transversal beams 
(which may be covered by small roofs); the other, of p'ai lou 
with shorter side posts covered by the roofs, so that the whole 
gateway has more likeness to a facade or an oixm flat pavilion. 
The supporting masts, which may be 4 or 8 or 12 according to the 
size and importance of the structure, arc placed on stone plinths, 
sometimes decorated with lions, and tied together not only by 
cross-beams in two or three horizontal rows, but also by carved or 
painted panels or, in the case of stone p’ai lou, by Hat slabs deco¬ 
rated with reliefs. Over each one of the openings is a separate small 
.span-roof resting on brackets and usually covered w'ilh glazed pan¬ 
tiles. The p’ai lou thus contain some of the most characteristic 
features of traditional Chine.se architecture, vnz.. the supi)orting 
posts, the curving saddle-roofs on double or triple rows of brack¬ 
ets, and the carved or painted friezes. They are es.scntially wooden 
structures. The whole character of these buildings as well as their 
decoration has been developed with a view to the special require¬ 
ments of the material, but that has not prevented the Chinese from 



executing the same type of structure also in brick and in stone. 
The largest among them stand at the Ming tombs near Nankow 
and at the tombs of the Ch'ing emfxirors at Hsi Ling and Tung 
Ling, but the most elaborately decorated marble p’ai lou may be 
.seen in some of the old cities in Shantung, such as Chufu and 
Weihsicn. 

Closely connected with the p’ai lou are those highly decorative 
sham facades which used to be erected in front of important .shops. 
They also consist of tall masts tied by cross-beams with manifold 
rows of brackets which support small roofs in one or two storeys. 
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Under these are panels decorated with human figures in relief or 
with brightly coloured floral designs in open-work into which the 
signboards of the shops are inserted. High ma-Sts or pillars arc 
indeed much in favour in China ; they are mostly used pair-wise, 
either free-standing in front of [>alaces fas the hua pino) or at the 
gateways of the dwelling comjKiunds Another type of gateway 
which is quite common consists of broad pillars made of masonry 
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and coaled with glazed tiles, often with ornaments in various col¬ 
ours. When a span-roof fonnects the deep pillars a kind of small 
gatehouse* may be created. 

Of con.siderable importance also for the outward effect of the 
Chine.se builcling.s are the balustrades which line the terraces and 
staircases in front of the buildings. They are in northern China 
mostly made of while marble and composed of square iHists ending 
in sculjitured tinials lietween which ornamented panels and mould¬ 
ed railings are inserted. Such marble balustrades may lie seen at 
most of the important temples and, in their richest development, 
on the terraces of the Three Great Halls (San Ta T'ien) in the 
Forbidden City in Peking. Here they arc repeated in three differ¬ 
ent tiers and broken in many angles, according to the shajic of the 
terraces, producing a splendid decorative effect, particularly as the 
w'hite marble stands out in contrast to the red colour of the build¬ 
ings. 

Stone and Brick Buildings.—Although Chinese architecture 
is principally wood construction, it should not be forgotten that a 
great number of stone and brick buildings have been made in 
China, including bridges, for which the Chinese since earliest times 
have used brick and stone. The great majority of the still existing 
buildings in masonry are of comfKiratively late periods; very few 
indeed enn be dated before the Wan Li era (1573-1619). The only 
inqiortant exceptions to this general rule are the pagodas made of 
brick and mud, several of which may be ascribed to the Tang 
j)eric)d ( tu s-cjo ;) and a fc'w to even earlier tinic*s. On the whole, it 
seems, however, (hat the Chinese regarded brick and stone work as 
niaterial fillc*cl for storehouses, walls, substructures and the like, 
but hardly for real architecture in the same sense as wcjod con¬ 
struction. It is a characteristic fact that brick buildings are not 
even mentioned in the standard work on architeelure which was 
published by imperial order in the yc*ar 1103 under the title Fmg 
Tsdo Fii siiHi ( rhe Method of Architecture). This beautifully 
illustrated work in eight volumes (which has been issued in a 
modern reprint) is founded on the practical experience of archi¬ 
tects and decorators, which the author, Li Chieh, collected from 
various sources. It gives everything that an educated Chinese 
toward.s the end of the Sung iieriod considered the fundamentals of 
architec ture. No stone or brick houses are mentioned, not even 
coluijins. door-frames or floors of stone. The only stoneworks par¬ 
ticularly di'scrihecl art- the plinths and corner pila.ster.s, stair.s, bal- 
ustrade.s, dragon heads on staircases, thresholds and stones for the 
door-post.s, besides canals, sluices, platforms, terraces, etc. The 
measures and instructions for the execution of all these various 
kinds of stonework arc very accurate, but they are of no great 


importance for the architectural style. The constructive methods 
are treated only in the third part of the book, which contains 
“Rules for large work in wo^,’’ *.e., framework of buildings, 
posts, trusses, rafters, etc. Then follows a chapter called “Rules 
for smaller works in wood,'’ doors, windows, partition walls, 
coffered ceilings, screens, cornices, gutters, staircases, door-panels, 
balustrades, besides Buddhist and Taoist house shrines, or Fa 
yurh, decorative gate-fagades erected in front of important houses, 
etc. Then follow “Rules for works in car\’ed wood,” concern¬ 
ing decorative details, and at the end of the book, “Rules for 
exterior roofing,” also concerning the ornamental figures on the 
roofs, etc. The author devotes some paragraphs to bricks and to 
roof tiles but he gives no rules for construction in such materials. 

Turning to the existing monuments in China, we may notice the 
Ssu Men Ta, at the temple Shen Tung S.su in Shantung, as the ear¬ 
liest and most important example of architectural masonry work. 
The building, which in spite of its name—the Four-Gate pagoda— 
is no tower but a one-storeyed square hou.se (each side about 7 35 
metres), was erected a.d. 534. It is coated with finely cut and 
fluted limestone slabs, but the interior body of the walls may be 
|>artly of mud. It has an arched entrance on ea^ h side and a cor¬ 
nice cons'.sting of five corbelled tiers but no other architectural 
divisions. The pyramidal roof is made of corbelled stone slabs and 
supported by a large square centre pillar crowned by a small 
stupa. The solid and self-contained aspect of the building togc’ther 
with its fine proportions make it one of the most remarkable of 
Chinese architectural monuments. It is po.ssible that similar build¬ 
ings existed in earlier times when stone and brick may have been 
more freely used; the type may be observed, for instance, in the 
more or less house-shaped tomb pillars of the Han dynasty in 
Szechuan and Honan. 

The next in date among the masonry buildings are some real 
towers or pagodas of the Sui and T'ang periods which will be men¬ 
tioned later; most of them are made of packed clay or dirt in com- 
bination with stone or brick. Still more common is the combina¬ 
tion of brick and wood construction. It can be carried out in dif¬ 
ferent w'ays, either by lining a real wooden structure with brick 
walls or by placing a bracketed span-roof on strong brick walls, 
eventually adding pillars for interior support if the walls are too 
wide apart. This method of construction has been used in most of 
the outer city gate-towers, of which the oldest now preserved are 
from the beginning of the Ming period, and also in numerous 
watchtowers and storehouses on the walls that enclose the cities 
of northern China. A particularly fine example is the famous bell 
tower at Peking, often considered as a monument of the Yuan 
dynasty, though it was completely renewed during the reign of 
Chi’en Lung. All these buildings exhibit on the outside massive 
brick walls more or less regularly divided by windows or by rows 
of square loopholes which give to the battered faqades of the big 
gate-towers a fortress-like appearance. The shape of the high 
roofs is, however, the same as on ordinary wooden structures, and 
if one examines these masonry buildings more closely, one usually 
finds wooden columns inserted in the walls as well as detached 
in the interiors. 

The substructures of the gate and bell towers arc in most cases 
pierced by tunnels or barrel vaults serving as passages. These may 
be either round or somewhat pointed, as for instance on the drum 
tower in Peking which actually dates from the Yuan period. The 
vaults are constructed with great care and precision, sometimes 
reaching a span of nearly 15 metres. Vaulting (but not the system 
of voussoirs) was undoubtedly known in China in early times; 
it was used in the tomb chambers which were covered with bricks, 
in the tunnels leading to these; when heavy brick walls were 
erected around the cities, barrel vaults followed suit for the 
entrances. The step from such constructions in brick to the build¬ 
ing of cupolas is not a very long one. We do not know exactly 
when cupolas first came into use, but we have reason to assume 
that they were well develop)ed in the T’ang period. As an evidence 
of this the mosque in Hangchow may be mentioned because the 
farthest rooms of this building are covered by three cupolas on 
pendentives (( 7 .V.). The mosque may have been renewed in later 
times but in close adherence to the original model which, of course, 
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BUDDHIST BUILDINGS 

1. Ssu M6n T’a. the Four Gate pagoda at Shen Tung Siu, Shantung; 2. Wu Liang Tien, a temple In Su-chow, Chakiang; 17th century 
middle of 6th century 3- The Drum Tower in Peking; erected in 1273 
















THE CHINESE STYLE IN JAPAN AND CHINA 

1. Kodo of Toihodajlj, Nara, stylo of T'ang period; 8lh century 3. The Drum Tower, c. 1300, on Sung Shan. Htiao Lin Stu, Hon-an 

2. Wooden pagoda, HokIJi, Nara, Japan; erected in 7th century 4. Stone relief of pagoda of Northern Wei dynasty (6th century). 
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was of Persian origin. Another kind of cupola is to be found over 
the hall of the big bronze elephant on the Omi mountain in 
Szechuan erected during the reign of Wan Li (1573-1619). The 
transition of the square room into a round cupola is here also 
accomplished by means of pendentives but outwardly the building 
is covered by a tent-shaped roof. One of the small sanctuaries on 
Piao shan near Tsinanfu is an example of ;i more pointed cupola. 



Bracketing system of chien ch ing kung. forbidden crTv, Peking 


At the end of the Ming period buildings with classical orders 
in one or two storeys began to appear. Internally these were 
covered by longitudinal or tran.sversnl barrel vaults, but out¬ 
wardly they were provided with the usual span and shed-roofs. 
Among the best examples of this kind of building may be men¬ 
tioned the Wu Liang Tien in Suchow and Shuun Ta vSsu in Tai- 
yuanfu, besides the two halls on ^Vu Tai Shan. The faqades 
are divided by arches and columns, but these arc partly in.scrted 
in the wall and the capitals are stunted or turned into cantilevers, 
the entablature reduced to an architrave, the cornice replaced by 
rows of brackets above which the upturned eaves project in the 
usual manner. This combination of clas.sical orders and Chinese 
brackets is indeed characteristic evidence of how foreign the 
principles of Greek architecture always remained to the Chinese. 
Such buildings may have been inspired by Indian models, but 
the Chinese modified them quite freely by grafting on the pseudo- 
classical models elements inherited from their indigenous wooden 
architecture. 

An entirely different type of masonry work is illustrated by 
the buildings made after Tibetan models mostly as late as in 
Ch’ien Lung’s reign. The towers and sham fortresses on the 
slopes of the Western hills in Peking, which were erected in order 
to give the Chinese soldiers an opportunity to practise assaults, 
are well known by all tourists. Still larger and more important 
Tibetan buildings may be seen at Jehol, the famous summer re.sort 
of the Manchu emperors in northern Chihli, where an entire Llama 
cloister was erected after the model of the famous Potala in 
Lassa, the residence of the Tibetan pope-kings. This enormous 
brick facade in some nine or ten storeys must in its absolute 
bareness hav^e appearetl quite dreary to the Chinese. They have 
tried to give it some life or colour by surrounding the windows 
with pilasters and canopies made of glazed tiles, but the sombre 
and solid character still dominates, giving evidence of a foreign 
culture transplanted into Chinese surroundings. 

Historical Development.—Buddhist temples and pagodas 
have existed in China since the end of the Han dynasty, and 
though the earliest ones are no longer preserved, we may obtain 
some idea about them from old reproductions and contemporary 
Japanese buildings made after Chinese models. The first mes¬ 
sages of the new religion were brought to the Chinese at the 
beginning of our era, but it was not until the 2nd century a.d. that 
it became more widely spread, largely due to the pilgrims who 
journeyed between China and India. They brought news not 
only of the writings and images of the new religion but also of 
its buildings. It has been reported (hat small bronze models of 
the famous stupa of Kanishka at Peshawar (erected in the ist 
century a.d.) were brought to China by Hui Sheng, a monk who 
took part in a mission to India in the year 518. No doubt, other 
pilgrims did the same, and there may have been many small 
models of this much admired religious monument in China. As 
far as one may judge by later Indian reproductions, reverting more 


I or less directly to the famous pagoda of Kanishka, it was built 
on a square platform, but the main section of it seems to have 
j been round or botlle-shajx'd and div ided by [)rojecfing cornices 
into three or more storeys. Very characteristic of thi.s piagoda was 
the high ma.st with its nine supciposed nut.d disk.s and crowning 
lotus hud. At present there are no .such pagodas pre.served in 
China, but ancient engravings on stone give us reason to believe 
that (hey have existed. 

The oldest pagoda in China still .standing is at Sung Yiieh Ssu, 
a temple on the sacred mountain Sung Shan in llonan. According 
to historical records, it was built about 5:3, when the paUue pre¬ 
viously existing here was con.secrated as a tenqde. 'I'hc tower is 
made of mud and brick on an octagonal base :ind reaches a height 
of nearly 30 metres. The lowest section consists of a plain [ilinth 
above which follows a main store}’ divided by pilasters and win¬ 
dows in a kind of acdicula (g.i'.). The upper section of the lower 
has the shape of a convex cone, dividial by narrow coriiict^s into 
15 low, blind storeys. It is crowned by a large hud or cone with 
nine rings, an equivalent to the mast with the metal disks which 
is usually found in the wooden pagodas. The early date of the 
building is verified by the style of the lion reliefs aiul the nioulil- 
ings of the main storey. 

The character of the whole structure is solid and severe, at 
the same time the incurw'ition of the outline prevents any 
impre.ssion of rigidity. 

There is no other piagocla of as early date but the type returns 
with some modifications in some later pagodas, as for instaiui.', 
the Pei T’a (the North tower) and the Nan T’a (the .South 
tower) at Fang Shan in Chihli. The former, which was built at 
the beginning of the 8th century, shows a more typically Indian 
style with its bottle-shaped top, part being on a terraced sub¬ 
structure while the latter, which was built at the beginning of the 
iJth century, has a stiffer appearance without any incurvation of 
the outline or narrowing towards the top, It is divided by brack¬ 
eted cornices into 11 storeys and reveals by its form and details 
a closer connection with traditional Chinese constructions. To the 
same group of buildings belong also the. pagodas at (^hengtingfu. 
Mu T'a (T'ien King Ssu) built about 1078 in nine storeys with 
wooden cornices, and the Ching T’a built at a somewhat later 
period, and furthermore the two big pagodas near Peking, known 
as Pa Li Cbuan and T’ien Ning Ssu, which were erected during 
the Chin and Yuan dynasties (in tlie i2lh and 13th centuries). 
They .show some likeness to the Nan T'a at Fang Shan, but their 
dimensions are much larger and their high plinths are richly 
decorated with figure reliefs in baked clay. Both have 13 low 
blind storeys and make quite an imposing effect by their great 
height, but they lack the clastic incurvation which gives to the. 

pagoda at Sung ^b■ieh Ssu such 
an harmonious character. 

Many of the early pagodas in 
China were,no doubt,constructed 
of wood and have fierished, be¬ 
cause of the unresisting material. 
There are records of a very large 
wooden pagoda erected in a.u. 
516 at Lo-yang at the order of the 
Empress Dowager Hu. Accord¬ 
ing to Chinese chronicles this was 
1,000ft. high (a statement which 
must not be taken literally but 
Roof tiles on a hall in the rnerely as a general indication 
forbidden city, PEKING unusual height ) and consisted 

of nine storeys. Above the lower rose a mast looft. high carry- 
30 gilt metal discs which, as well as the chains by which the 
mast was tied to the four corners, were hung with no less than 
500 gilt bells. This noble edifice became, however, the prey of 
fire in 534. The description must have been based on hearsay, but 
it nevertheless has some interest as testimony of the existence of 
wooden pagodas in China at an early date. It is also confirmed 
by several reproductions of pagodas found among the cave sculp¬ 
tures from the beginning of the 6th century at Yun Kang and 
Lung Men. Here one may see executed in relief pagodas with 
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Ihm* as well as with five .storeys illustrating exactly the same 
architectural lyjK* as found in the earliest Japanese pagodas from 
the het,unninR of the following century'. They are built on a square 
plan with (orncr posts and projecting roofs over the successive 
storeys and crowned by high masts tarrying disc.s and ending in 
the form of large buds or .small stupas. In the succes.sive storeys 
on some of these pagodas are pla< ed liuddhist statues. 

Excellent exainjiles of the same type of pagoda may be .seen 
at some of the old temples near Nara in Jaiian, as, for instance, 



Brackfting system on the kondo of toshodaiji. t ang style 


lloryuji and Hokkiji which were erected at the beginning of the 
•/th century in the Suiko period by liuilders from Korea or ('hina. 
'The pagoda at Hokkiji has five storeys; th(‘ bracketed roofs pro¬ 
ject finite far but narrow gradually towards the top so that the 
appearame of heaviness is avoided. Each side has four carrying 
posts with projecting cantilevers, whiih at the corners are placed 
diagonally aiul (ut into the shafie of clouds, a motif which is 
particularly i haracteristic of this period. Tlie rafters are .Sfjuare 
and rather substantial; the far projection of the eaves is produced 
by ;i very clever construction whith no doubt was developed in 
China before it was introduced in Japan, although (he earliest 
C'hinese ex.imples no longer exist, ddu' iirinciple of this system 
consists in the redoubling of the rafters below the eaves; instead 
of plating the outermost purlins directly on the cantilevers, which 
Iirtiject from the [losts, .suiiporting shorter rafters are introduced 
which are fastened in the bearn.s and trusses of the roof and w'hich 
carry by means of vertical struts or cu.shions the further projecting 
uiiper rafters. 'I'hese may be made longer and the roof is lifted 
higher, the effet ( becoming lighter than in buildings where the 
purlins rest directly on cantilevers or beam.s. 7 'his constructive 
.system with redoubled rafters rem.iined in u.se until (he Yuan 
{leriofl, i)erhai)S even later, though the form of the lower rafters 
as well as other details becomes moditied. Furthermore one may 
notice in these early buildings (he very solid and broad shape of 
the various members, as, for inst.ince, (he comparatively short 
coiumn.s with entasis and the very broad and heavy canti¬ 

levers cut into the shape of clouds at their lower side. The trusses 
and beams of the roof, to which the rafters are tied, are solid 
and strong, the various parts being tied together with consummate 
.skill. 

The es.sential parts of the buildin;ts and the method of con¬ 
struction are the same in the pagodas and in the temple halls of 
this jie'riod, as may be learned from a closer study of the Golden 
Hall or Kondo of lloryuji, an olilong, quadrangular room W’ith 
a colonnade and a roof in two storeys. A very' important member 
added to the pagodas is, however, the mast which runs through 
the whole height of the tower. The purpose of this must is not 
really ctuislructive, it is not meant to sup\XTrt the tower, but 
simply to form a spire rising high above the roof and carrying 
the nine metal rings or discs. The builders usually did not tie the 
mast very tightly to the framework of the tower, because if 
the whole structure were suspended on the mast, the security 
of the lower would be jeopardized by the unavoidable swaying of 


the mast. In some comparatively recent examples one may 
find the mast suspended in the beams of the lower, but here the 
intention evidently was to lift it a little above the ground in 
order to avoid the still greater danger that might arise through the 
gradual sinking of the tower which would then, so to speak, be 
carried by the mast or hang on it. In the oldest pagodas which 
for the longest time have withstood storms and carthejuakes the 
mast i.s a relatively free-standing post within the structure, always 
with plenty of room for its swayings, which thus do not really 
affect the security of the tower. 

Quite a number of pagodas and temple halls of the 7th and 
Hth centuries arc to be found in Japan, but it is our purpose 
here simply to point out certain general principles of construction 
borrowed from China. The five-storcyed pagoda at Horyuji is, 
in spite of the verandah which was added later round the ground 
storey, the most important example, but characteristic of tlic 
.same style (which was developed in China, during the northern 
Wei dynasty and in Japan during the Suiko dynasty) are also the 
three-storeyed pagodas at Hokkiji and llorinji, which remind 
us of the stone reliefs representing pagodas in the grottoes at 
Lung Men and Yuii Kang. 

InjKirtant modifications of the old style may be observed on 
(he beautiful pagoda of Yaku.shiji which was erected at the be¬ 
ginning of the 8th century in close adherence to Chinese con¬ 
structions from the beginning of the Tang period. It is a 
three-storcyed tower, but each one of the storeys is provided 
with a closed balcony carried on cantilevers, so that the pagoda 
at first sight gives the impression of a six-storeyed building. The 
intermediate .shed-roofs are of the same .shape, though smaller 
than those which cover the main storeys; a kind of rhythmic di¬ 
vision is thus created, and the decorative effect becomes mure 
interesting than in the earlier pagodas. t)f great importance fur 
the horizontal articulation are also the far-projecting carrying 
beams of the balconies, as well as the repetition of the three¬ 
armed brackets in double tiers under the eaves of the six succes¬ 
sive roofs. The l)racketing system has here attained its highest 
develoiirnent, the lower brackets being used as supports for the 
upper ones which reach farther out and arc pro\i(lcd with cu.shion.s. 
Their transversal arms replace the formerly used cantilevers, and 
on the top of them may be one more tier of similarly shaix-d 
brackets, as on other buildings of the same period. It should be 
observed that all the brackets are complete, the lower ones being 
.so arranged that they carry a continuous beam and also the trans¬ 
versal arms of the upper brackets, 
while these serve as supixjrts for 
the upper beams under the eaves 
and for the rafters. In order to 
strengthen the vertical construc¬ 
tion, struts with cu.shions are 
often jtlared on the hamrner- 
bcams in the interv'als between 
the brackets. 

The same characteristic forms 
and constructive features return 
in some contemporary temples 
and pagodas which thus also 
testify that the parts to which we 
have paid siaecial attention are 
typical features of the architec¬ 
ture of this period. Interesting 
in this connection are the two 
OUTER GATEWAY ACCORDING TO i^rgc temple halls at Toshodaiji, 
Y.NGTSAOFASHIH (U03) 

Nara, t.c., the Kodo (Hall of Teaching) and the Kondo (the Gold- 
en Hall). The former once formed a part of the imperial palace 
at Nara but was moved to its present place when the temple was 
erected in 759. The building is quite simple, an oblong, one¬ 
storeyed hall with double rows of columns all around, the inner 
row standing free in the room, the outer being filled out to form a 
wall. The columns are not quite as hcav'y as on the buildings of 
the preceding period and the inter-columns are very long. The 
brackets are introduced only in one tier but between them are 
struts which contribute to support the roof. 






CHINESE TOWERS AND PAVILIONS 


1. One of the pavilions on the Coal Hill, Peking 3. The Drum Tower, Haicn Yang, Shen-sl. Drums were c 

2. Yu Hua Ko, a Taoistic building in the Forbidden City, Peking beaten to give directions for the change of night 

and. in rare instances, to warn the citizens of som( 
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BUDDHA’S PERFUME TOWER, AND TWO GATEWAYS 

1. Vl«w of Ihe Fo Htlano Ko (Buddha's parfume tower> and the buildings 2. Portion of the bell tower In Sl-an, Shensi; erected 15th century 

in front of it at the Summer Palace, Peking; 19th century 3. Portion of Nandaimon gate, temple of Todai-ji, Nara, Japan; c. 1199 
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CHINESE MEMORIAL GATEWAYS 


1. P’ai-lou or memorial gateway built of wood, at the lake of the Sum¬ 

mer Palace. Peking. These characteristic structures, usually of wood, 
mark the entrance to a sacred or beautiful spot or commemorate 
some event or person 

2. Marble P’ai-lou at the Altar of Heaven, Peking. This illustrates the type 


of p'ai-lous with tall side-posts reaching above the transverse beams 

3. Marble P'ai-lou over the main street in Wei-hsien, Shantung. In this 
type of p'ai-lous, the shorter side-posts are covered by roofs, making 
the gateway resemble an open pavilion. This is one of the more 
elaborate examples, with three openings and storeyed roofs 
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The same principles of construction are still further developed 
on the Kondo of Toshodaijl which, with the exception of its 
entirely rebuilt roof, is an unusually imposing example of T’ang 
architecture. The building stands on a comparatively broad and 
high platform, but it is provided with a colonnade only on the 
front. The columns have a slight entasis and rest on moulded 
plinths. They are tied together, as usual, by a long architrave-beam 
and provided with quadrangular cushions from which the three¬ 
armed brackets project. These carry the upper longitudinal beam 
and a second tier of brackets. Above this follows a third row of 
brackets which is almost hidden below the far projecting cavx*s. 
The rafters project between the arms of the uppxTmo.st brackets 
and abut against the tranversal arms of the second row of 
brackets. The rafters arc doubled, the upper ones being sup¬ 
ported by struts which also carry the outermost purlins, and the 
two layers are furthermore tied by braces. The whole system is 
carried out with perfect logic in a method which may be termed 
the highest perfection of wooden construction. 

How closely this building depends on Chinese models is proved 
by the reproduction of a similar temple hall on a large stone gable 
above one of the gateways to the 'Fa \'en T’a pagoda at Sianfu. 
This remarkable engraving w'hich we reproduce from a copy exe¬ 
cuted by a Japanese artist for I'rof. Sekino, is of great historical 
importance, because it evidently reproduces a Chinese temple on 
which we may observe the same constructive details as pointed out 
on the Kondo of Toshodaiji. It matters little that the columns 
have been made spiky and the roof too small, as long as we recog¬ 
nise the principle of the whole constructive system, i.e., the 
brackets and the struts, of which the lower ones have the same 
kind of curving legs as may be seen on some Japanese buildings 
of the qlh and loth centuries. 

Before follown'ng the further development of the traditional 
w'oodcn construction during the Sung and the Yuan dynasties it 
is necc.ssary to mention a group of buildings which illustrates an¬ 
other side of T'ang architecture. The.se arc pagodas in what is 
popularly called the “Indian style,’’ that is to .say, buildings made 
of packed mud and brickwork which rise in terraces on a .square 
plan. The most important among these pagodas stand in the 
neighbourhood of Sianfu within or just outside the di.strict which 
once was occupied by Ch’angan, the cajrital of the T’ang em¬ 
perors. In the first place should be mentioned the Ta Yen T’a 
(the Large Pagoda of the Wild (deese) which was founded in 
the year 652 by the great Buddhist pilgrim and teacher, Hsiian 
Chuang. It was then made of clay and brick in five storeys; later 
on, though still in the T’ang period, some storeys were added, and 
after some vicissitudes, the tower was rebuilt belw'cen 931 and 
933. Later repairs have been carried out in the Ming ami Ch’ing 
periods. The present pagoda, which has five storeys, seems how¬ 
ever to correspond quite well to the T'ang building. It stands on 
a fairly high terrace and is at the base about 25-5 metres square, 
its full height being almost 60 metres. Its general shape reminds 
us of an elongated pyramid with truncated top. The successive- 
storeys, which are accentuated by corbelled cornices, grow lower 
and narrower towards the top. The uppermost has a pyramidal 
roof crowned by a glazed cone which is now well covered by small 
trees and bushes. The coating of the walls is made of ycliowi.sh, 
lightly burnt bricks. They are quite plain except for some very 
thin pilasters and the arched gateways and a window on each side. 
The interior division is made by beams and wooden floors and 
the staircase which still exists makes it possible to ascend to the 
top. The imposing effect of this tower depends on its fine propor¬ 
tions and well balanced, massive form, which is strengthened by 
its position on a natural elevation. 

Not far from this stands a smaller pagoda called Hsiao Yen T’a 
(the Small Tower of the Wild Geese), erected 707-709. This 
tower had originally 15 storeys but of these hardly 13 are now 
preserved. The storeys are very low but, as in the previous in¬ 
stance, accentuated by corbelled cornices. Only the ground floor 
is a little higher and on the northern and southern side provided 
with vaulted entrances. The upper storeys have small vaulted 
windows on the faqade but otherwise no openings or divisions, 
and it is impossible to know whether they ever had any floors be¬ 
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cause there is no longer any staircase. Externally the tower differs 
from the Ta Yen T’a by the fact that it is not a stepped pyramid 
but a square (ow-er with a slight curve on iis miiitlle pan. 

In still worse repair is the Hsiang Chi ,Ssu. situated a little 
farther southward from Sianfu. It w.is erected in (iSi according 
to the same general design as Hsiao "S'en T a. probaldy in ii or 
more storeys, of which, howa-ver, only ten remain. The outline 



P ing tzu men. inner gate-tower. Peking 


is not curved but rises straight towards the toj) which is largely 
ruined. The storeys are rjuile low but providi-d with an horizontal 
and vertical moulding po.ssildy suggested l)y wooden buildings, 
The dependence on wooden architecture is still more evident in an¬ 
other pagoda situated in the same neighbourhood called Using 
Chiao Ssu, w-hich was erected in H39 at the place when* the re¬ 
mains of the great j)ilgrim, Hsijan (.'huang, were n-moved in 069. 
It is a comparatively small tower measuring only about 20 metres 
in h(‘ight and 5-35 on each side, but it pre.sents an unusual hi.stori- 
cal interest by the fact that some of the most characteristic ele¬ 
ments of wooden architecture have here been faithfully reproduced 
in brickwork. The storeys are not only marked by corbelled cor¬ 
nices but also with rows of three-armed brackets which rise from 
a kind of horizontal beam and provided furthermore, in the two 
upper storeys, with carrying x>osts in the sh:qx‘ of half columns. 
This clo.se adherence to wood constructions may also be taken 
.as an evidence of the greater age of the wooden pagodas in China 
as compared with the brick fiagodas, which probably were devel¬ 
oped through influence from India. 

On each side of the Using Chia Ssu are smaller threc-storcyed 
pagodas erected to the memory of other monks, both having three 
divisions without any cornices. Such minor quadrangular towers 
of three to five storeys dating from the T’ang, Sung and Yiian 
dynasties are often to be found on tombs or other memorable 
places. One of the largest and most beautiful among them is the 
Pai T’a Ssu in the same neighbourhood south of Sianfu; others 
are to be found at Shen Tung Ssu in Shantung and at Fang Shan 
in Chihli. The .same architectural shape may also be obscrvetl in 
the celebrated jjagoda Pai Ma Ssu near Honanfu which was not 
built until the Sung jx^riod, though it often has been mentioned 
as one of the oldest pagodas in China, probably owing to the legend 
connected with the Pai Ma Ssu temple. It is supposed to have 
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tw'en foundf'f] by Indian missionarif.s, who carried the first sutras 
to China, but as a matter of fact, the present pajtoda was preceded 
[jy an earlier one in wood, whi(h [M*rished by fire in 1126, Other 
rhara(teristic biiildiniKes are the Chiu Ta Ssu, or Nine-towered 
Pagoda, near Lin ('hentf in Shantung, and the Lunpr Kun^ T’a at 
Shen Tuni^ Ssu, an impressive sfjuare tower in three hi^h divisions, 
which are encumbered by sculjjfura) decoration. 



AUhouisdi the greater part of the buildings which still remain in 
China from the Tang and Sung dynasties are pagodas made of 
mud and brick there are also some examples of temples constructed 
at lea.'-t in part of wood, dating from the end of the Sung period. 
The most authentic and important of these is the Ch’u Tzu An 
hall at Shao Lin Ssu, the famous temple on the slope of Sung 
Shan in Honan, where the miraculous Ilhodidharma. the founder 
of tht! Ohcana or Zen Buddhism, is said to have remained several 
ye.'irs, Atcording to an inscri{)tion, the Ch'u Tzu An was erected 
about the year 11or shortly before. It is a small, square build¬ 
ing (measuring about ir metres on each side) standing, as usual, 
on a stone terrace. Each side has four hexagonal stone pillars but 
only those of the fa(;ade arc even partly visible, the others being 


completely embedded in the brick walls. In the room are two 
pjiirs of smaller and two pairs of larger hexagonal pillars, all dec¬ 
orated with Buddhist reliefs, and the gateway is framed by carved 
■Stone beams. Thanks to these solid stone supports the building 
.still stands, but the roof, which is made of wood, threatens to 
fall in (if it has not already done so). At the writer’s visit to 
the place in 1921 large pieces of the eaves were missing, and 
f>erhap8 now the building has no other roof than the sky. The 
most interesting parts of this structure, however, are not the 
carved stone pillars but the brackets under the eaves which illus¬ 
trate how these were used in the Sung period. The modifications 
in comparison with the bracketing system of the T’ang dynasty 
are quite noteworthy. Thus w'c find that the brackets emerge 
not only from the pillars but also, between these, from the hori¬ 
zontal beam. They are placed more closely together than pre¬ 
viously. forming a kind of cornice. In the lower tier the brackets 
have three arms but in the upper tier the transversal arms have 
been cut by the under rafters, which are pointed and project 
like beaks or long paws. They are tied by means of braces to 
the brackets and tarry at both ends struts (vertical posts) on 
which the purlins or corresponding beams rest. This change may 
he said to imply that the lower rafters have lost their original 
character and become a sloping cantilever transversing the lower 
brackets which they lengthen, thus making them better fitted to 
supi>orf the far projecting roof. The modification has evidently 
a practical purpose, though it hardly improves the original bracket¬ 
ing system, as exiTOplified on the T’ang buildings. 

The evolution continued in this same direction; the three-armed 
constructive brackets gave place to two-armed ones transversed 
by thin .sloping beams or rafters, cut like beaks at the end. These 
projid successively, the one tier reaching beyond the other, each 
one carrying its row of brackets which serve to supix)rt the longi¬ 
tudinal beams or a kind of slrul.s for the purlins. The former 
.system may be ob.served on the Hell Tower at Hsiao Lin Ssu, 
which according to an inscription was erected about the year 
1300, where the third storey has no le.ss than four tiers of grad¬ 
ually projecting brackets with beaks. The latter method is quite 
common; as an example may be mentioned one of the pavilions 
at the Confucius temple at Chiifu, ol.so of the Yuan dynasty, 
where the horizontal pieces form a support for several sloping can¬ 
tilevers (or rudimentary lower rafters) which have been joined 
into a kind of bed for the struts and purlins of the roof. 

Chinese buildings dating from the Sung and Yuan dynasties are 
scarce indeed, but our knowledge of the architecture of these 



times may be supplemented by observ^ations on Japanese buildings 
from the 12th and 13th centuries, i.e., the Kamakura period. 
In Japan this was a rime of great building activity and, accord¬ 
ing to the best informed Japanese authorities, remarkable for its 
close imitation of the contemporary Chinese models. Quite im¬ 
portant in this respoct is the Shariden (Chu Tsu An) of the 
Zen temple Engakuji in Kamakura, built according to the same 
principjlcs as the above-mentioned Chinese hall, though with an 
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extraordinarily large and high roof covered with straw. This is 
carried by brackets of the same type as those which were observed 
at Chu Tsu An of Hsiao Lin Ssu. The brackets are placed so 
closely together that they form a continuous cornice. The purely 
Chinese origin of the constructive system of the Shariden of H^nga- 
kuji may be confirmed through a comparison with some of the 
illustrations in the above-mentioned architectural treatise Yint; 
Tsao Fa Shih published in 1103. On the buildings or schematic 
designs reproduced here we find brackets of exactly the same 
typ^ as those described above, though their significance is partly 
obscured by the addition of some large transverse l>eams which 
probably have their origin in the imagination of the draughts¬ 
man. 

The Japanese called this constructive system which they have 
borrowed from northern China, “karnyo,” while another some¬ 
what different contemporary method was called “tenjiku,” be¬ 
cause it was considered to have been derived from India via 
southern China. It was used principally at large gates and temple 
buildings, to which one desired to give a particularly imposing ap¬ 
pearance by the development of their up{>er portions. This was 
achieved by multiplying the bracket.s and transforming them into 
straight arms or cantilevers projecting stepwise from the posts. 
A good example of the tenjiku style is the Nandaimon gate at 
Todaiji, which was erected in 1199. It has five spans of columns 
on the long sides and a roof in two storeys, of which the lower 
one is supported by seven tiers and the upf>er by six tiers of can¬ 
tilevers projecting from each column. At the corners are added 
diagonal cantilevers to form a support for the corner beaks. This 
kind of construction seems, however, never to have won much 
popularity in northern China; it is so simple and natural that it 
hardly can be credited with particular artistic importance. Pro¬ 
jecting roof beams have indeed been used in many countries to 
support the caves, hut the characteristic feature of the tenjiku 
buildings is that the cantilevers are multiplied or massed together 
by the insertion of intermediate pieces into large composite 
brackets. 

The further development of the wood construction in China 
after the end of the Yiian dyna.sty is a que.stion which hardly needs 



A STONE ENGRAVING ON THE DOOR GABLE AT TA YAN T’A. SIANFU 


to be discussed, because no real progress can l>e observed, but 
rather a gradual decline, which becomes evident in the more and 
more arbitrary treatment of the bracketing system. At the begin¬ 
ning of the Ming dynasty one may still find buildings constructed 
in the same .style as those of the Yuan period, i.e., with beak- 
formed pieces laid transvorsally across the brackets, but the 
projecting pieces become often clumsy and out of proportion to 
the brackets. A fine example of early Ming architecture is the 
Bell Tower in Sianfu, the lower roof of which rests on a double 
row of brackets of the same type as those of the Y^iian buildings. 
On the other hand, the tower of the eastern gate of T’a Tung Fu, 
erected in 1371, shows beak-shaj^ed pieces projecting from very 
feeble brackets. 

The question how long a really constructive bracketing system 
remained in use in China is difficult to answer without more de¬ 



tailed investigations than have hitherto been made. It is evident 
however, that already during the latter half of the Ming i>criod 
simpler methods were apifiied, as may be seen for instance on the 
earliest buildings in the Forbidden City in Peking. It is true that 
the outer api)carance was kept ui) by fixing multiple rows of* 
brackets and iwinted beaks below the 
eaves, but these have no real constructive 
function. The purlin.s rest 011 projecting 
beam.s or on struts .standing on the col¬ 
umns. The closely arranged and freely 
multiplied brackets and beaks which we 
find on the big {ulace halls and imiKJsing 
gate towers in Peking are nothing but 
ornamental cornices, the decorative effect 
of which nobody will deny. The roof 
would indeed rest just as well on the build¬ 
ing even if these sham brackets were taken 
away. The forms are still the same iis be¬ 
fore but they have lost much of their sig¬ 
nificance because they lack inner neces.sity. 
The fxirticular quality anti importance of 
the old architecture of China tlepended on 
its firm and clearly developed wood con¬ 
struction. It was purely carpenters’ art, 
and ba.sed on the special reejuirements of 
Door panel according material. Lath part had a definite 
TO YiNG TSAO FA SHIH functlon which was not concealed by any 
( 1103 ) suix‘rimiK)setl decoration. This architec¬ 

ture was logical and purposeful and it re.iiiained a living art as 
long as the original principles of construction were kept up, but 
once these were encroached upon by purely decorative tendencies, 
both vitality and further growth were at an end. {Sec also 
Japanese Architecture.) (0. S.) 

BiBiaoGRAPUY.—The only original Chinese work on architecture is 
the Ving Tsao Fa Shi (1103; 2nfl ed., n.ts; reissia'tl by the Shanghai 
Commercial Press). Good accounts of the work were given by P. 
Demieville in Hulletin de I’itcnle Fratn;aisr. d'llxLr^nu'-Orient, tome 
x.w. (1925), and Pcrcival W. Yetts in the Burlington Magazine 
(March, 1927), the latter containing a discussion of earlier European 
booLs dealing with Chinese archiltrtun'. Of greater importance are, 
however, the works published by various Japanese authorities on 
their own early buildings since these are clostdy connected with those 
of China. See Japanese Temples and their Treasures (last ed. 1915); 
also articles in the Kokka and other Japanese reviews, especially 
C. Ito anfl J. Tsuchija’s report about the imperial palaces in Peking, 
in the Bulletin of the School of Engineering of the Tokyo Imper. 
F^niversity (1905), a kind of text for the portfolio publications; 
Photographs of Palace Buildings of Peking and Peroration of the 
Palace Buildings of Peking (1906). See also Boerschmnnn, Baukunst 
und religiose Kultur der Chinesen (1011-14) and Chinrsche Archi- 
trktur (192.';); Osvald Siren, The Walls and Gates of Peking (1924), 
and The Imperial Palaces of Peking (Paris, 192(1) ; Tokiwa and 
Sekino, Buddhist Monuments in China (TAky 5 , 192(1-27), of which 
only one part has been issued in English. 

The drawings of this article arc e.vecuted partly on the basis of 
sketches by Prof. Sekino and partly after iihotographs by the author. 


CHINESE EASTERN RAILWAY. In 1895 there was 
formed, under Russian charter, but with a predominance of French 
capital and with some capital owned by the Chinese* Government, 
the^Russo-Chinese Bank. When, in 1896, Rus.sia obtained from 
China permission to shorten the Trans-Siberian railway by build¬ 
ing a line across Northern Manchuria, the bank formed the 
Chinese Eastern Railway Company. Only Russians and Chinese 
were to be shareholders, and a Chinese appointed by Peking was 
to be president. After 80 years the line was to revert to China 
free of charge, or the Chinese Government might purchn.He it at 
the end of 36 years. The original board of directors was entirely 
Russian, and the capital stock was all owned by the Rus.so-Chinese 
Bank. In 1898 a convention between China and Russia provided 
for the construction by the company of the .South Manchurian 
line of the Chinese Eastern railway from Harbin to Port Arthur 
and Dairen (Dalny). The road.s so provided for were completed 
in 1905 and for that ])urf)o.se the Russian Government advanced 
about 800,000,000 roubles. In 1905, as a result of the Russo- 
Japanese War, the South Manchurian railway south of Changchun 
passed into the hands of Japan. 
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In 1910 the Russo-Chinese Bank was amalgamated with the 
Northern Bank to form the Russo-Asiatic Bank, and the new in- 
stitutifjn became heir of the Russo-Chinese Bank’s interest in the 
Chiru ^e Eastern railway. The new bank had a Russian charter, 
but the majority of it.s stock was in French hands. The Chinese 
(iovernrncnl remained a part owner. In 1915 an agreement was 
f(jrmefl for the f)(x‘rafion by the Chinese Eastern railway of the 
short [)riv;)tc line (onneding T.sit.sihar and the. main line, and in 
Manh, ipit), an agreement was entered into by the Russo-Asiatic 
Bank and the C’hinese Cnvernment for the building of a line 
from Harbin to Blagovyesiu hensk with a branch from Mergen 
t(» 'IVilsihar In a. treaty of July 5, J016, Russia ceded to Japan 
t)orn of the Chinese Eastern railway Ix'tween Changchun and the 
Sungari rieer, 

The Railroad and the War.—Tlie World War and the Rus¬ 
sian revolution and the (ons'ajueni di.antegration in Sd)eria threw 
the iril’tic and tin.imes of the railway into confusion. 

In pursuame of the Cliiiut-Jai.am-^c military agreement of 
i()iS, made alter China entercai the World War. Japanese troops 
a[)pear<-(! in th*- (‘hlnt■'^e Eastern radway zoix' Largely at the in- 
sivtencf <»r the Cniird State's, and to save (he line fnun (he Jafta- 
nesc', an international, inter;dlie(i coniniission was aj^pointed to 
opeiMie the roftd, T'his control lasted until i92.\ 'The t'hinese 
saw in the disturbed conditions an ojiportunity to extend their 
control over (he r.iilwcav, and beginning in 1920 for a time .suc¬ 
cessfully asserted theniselves, 

•At the Washington Conference in icjai-Ji', a re.sohition was 
adopted staling that heller prolecticjti should bc‘ given (he radway, 
llial the personnel should he more carcdully selected, and the 
funds more ec ononiicalK’ usc-d. T'he I’owers other than China also 
ni.ide reservalion-- under which I he consular body in Harbin inter¬ 
fered when in Aug icj.\.; the Chinc'se attempted to seize the- land 
clc-parlmeiit of the railway 

The 1924 Agreement.—'I'he Kceeso-diinese agreement of ,\I.ay 
ic).'.}, c.out.lined a long .article- which, .among other things, h.icl 
an assurance* that China might buy back (he railway and a pro¬ 
vision for a (t)nlc*rc*nca‘ to sc-ttle more* dc*tinilelv the* future* of (he* 
ro.id, Siimilt.ineoiisly, anolht*r ;cgri*emc*n( was adoptc>cl for the* 
joint adminisilation of the* railway j)(*nc|ing the final aclius(m(*n( 

In July icj.’cj, sharp disse-nsion c iilmin.atecl in the* seizure* of the 
road by (he* (’hinc*-.c*. 

A Ru'-sian invasion, howe\c*r, compelled the* restoration of the 
status 

Af(c*r the estatilishnient of the Japanesc*-dominatc*d State of 
.M.incheinkuo relations hc*tween the* joint owners became strained. 
'I'o rc*niovc* the* trie I ion, negotiations wc*re begun in ic)^ ; for (he* 
sale* of Kn^'Sia's share* Thc*st* resultc-cl in an agreement, Sept, h), 
ic^^b whereby Mane hciukuo was to pay the ecjuivalent C)f 140,- 
voo.ocx) yen (1 yen $.41)^5 at par), one-third in cash and (he* 
|•l*^laindc'r in kind 'The transfcT was coniplc'tecl March z.t, 

The road w.is reii.inu'd the* North .M.inchurian railway and became 
pari ol the* sv-,tem ojieraled by the* (Jaiaanest*) South Manchuria 
Railw.iv Comp.uu-. (K. S. L.) 

CHINESE IMMIGRATION. The first recorded Chinese 
immigrants to the l'niic*cl .S(,iit*s rc*;Hlu*d San ITaneiseo in 1848; 
not until 185^ did they begin to arri\c‘ in considerable numbers, 
when at lt*ast 18,000 were in the country. During the next eight 
Nears their numbers almost cloiiblt*d. Some became miners, serv¬ 
ants, laundrymc'n and farm hands; many engageci in the building 
of railroads. There being more work than l.iborers, the Chinese 
at first were generally welcomed, although there were protests 
against their frc*e entrance, esiK'iially in California. 

Although emigration to the isl.uuls of the Pacific and Indian 
oceans had been going on for hunclred.s of years, the Manchus, 
who ruled China after 1644, discouraged it. The ban upon emi¬ 
gration vv.is lilted locally in the pro\inc:e of Kveangtung in 1S59. 
In iStfS the Impc^rial fluvernment rexersed its non-emigration 
orcIcT by signing with the United Slates the Burlingame Treaty. 
The increased entry of Chinese into the United .States subsc- 
cpiently caused economic and social ditficulties. The Chine.se 
were able to live on a lower scale than .Americans or European 
immigrants, and were willing to do work scorned by white men. 


I The thrift and economy of the Chinese, their lack of desire or 
ability to amalgamate, the funds sent by them to China, the ulti¬ 
mate return thither of many, the fact that they were of a differ¬ 
ent race and culture, and that most of them were from the more 
unfortunate cla.sses of China—all served to stir up jealousy, con¬ 
tempt and persecution throughout the West. 

On November 17, 1880, a treaty was signed by the United States 
and China providing for the regulation or sus^-iension of immigra¬ 
tion, but not its absolute prohibition. The first of a series of 
Chinese Exclusion Acts aimed at labourers was passed May 6, 
1882, and this was followed by others in later years. The appli¬ 
cation of these exclusion measures to the Hawaiian and Philippine 
Islands occurred in 1900 and 1902. In addition to the si>ecial legis¬ 
lation directed at Chine.se, the latter come under the application of 
the general immigration laws of 1917 and 1924, and may be de- 
portfd on departmental warrant if they enter the country in vio- 
laticm of law. The severity with which the laws have been applied 
has caused friction on numerous occasions. 

Prior to 1924 the admissible classes of Chinese were teachers, 
including editors; students; traveller.s; merchants, including 
bankc-r.s, with their wixTS and minor children; officials of the Chi¬ 
nese government, with their wives, children and servants; per¬ 
sons whose physical condition necessitated immediate hospital 
treatment; iktsoiis shown by convincing proof to have been born 
in the United States, with their xvives who were admitted not as 
citizens but ns the wives of citizens, also their minor children; 
and seamen under prescribed conditions. The number of Chinese 
' in the United States has fallen steadily .since 1890 when 107,488 
were reported to icpzo, when hut 61,639 were listed. 

In the British Isles the nuniher of Chinese has been negligible. 
The history of Chine.se immigration into the English-speaking 
jiarls of the British Empire—notably Australia, New Z(.*aland 
and Canada—has in many ways parall(*li*d that of the United 
States. T’he first Chinese to enter Australia appear to be tho.se 
who entered Queensland between 1S40 and 1859, where they 
served as shepherds. Tin* discovery of gold led to a considerable 
influx in l<tc sixth decade of the century; in 1854 there were 
2,341 Chinc.se in Victoria; by 1859 there were in the gold-fields 
sonu^ 42,000. In New South Wales by 1861 there were about 
13,000. Disturbances began in i860, the Chinese at times b(*ing 
drixeii from the fields. The Chine.se question assumed political, 
economic and diplomatic significance during the remainder of the 
century. A determining factor in the federation of the Common- 
W(*al(h of Australia in 1901 was the need for uniform exclusion 
laws. During the first year of the Union a swee{)ing immigration 
act went into effect. As amended during the next ejuarter of a cen¬ 
tury, this act prohibits the immigration into the country of “any 
person W'ho fails to pass the dictation test.” In the years 10405 to 
1914 none passed. Non-fxrmanent settlers, including merchants, 
travellers and students arc not reejuired to take the test. Since 
1888 the number of Chinese has dropped steadily. In 1891 there 
were 38,077, including half-castes; by 1920 the estimated num¬ 
ber was 20,118. 

From 1908-23 four Acts were pas.sed in New Zealand having to 
do with immigration restriction or exclusion. Chinese are required 
to obtain iK'rmits from the Minister of Customs, and pay a poll tax 
of one hundred pounds. Registered Chine.se aliens in April 1920 
numbered 2,376. 

In Canada the mining of gold and the building of the Canadian 
Pacific Railroad encouraged Chinese immigration early in the 
’70s, immigration at that time being unrestricted. Since 1886 
Chinese immigration has been controlled by a head tax ranging 
from $50 per entrant in 1886 to $500 after 1904. By the Chinese 
Immigration Act of 1923 Chinese of non-labouring classes only 
may enter. In 1920 it was estimated that not more than 35.000 
Chinese were in the Dominion. 

bibliography under Migration, and P. C. Campbell, Chinese 
Coolie Emigration to Countries within the British Empire. (London, 
10.23) ; H. D. Hall. Immigration m the Pacific: Analysis of Acts and 
Administration; Institute of Pacific Relations. Honolulu (1925) ; R. D. 
McKenzie, Oriental tlxclusion (Chicago, 1928) ; H. F. MacNair, The 
Chinese Abroad (Shanghai, 1924) ; M. R. Coolidge, Chinese Immigra¬ 
tion (Boston, 1909). (H. F. MacN.) 
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CHEESE LANGUAGE. In treating of Chinese, it will be 
convenient to distinguish, broadly, the spoken from the written 
language because for reasons connected with the peculiar nature 
of the script, the two soon began to move along independent and 
largely divergent lines. 

Although Chinese, like other living languages, must have under¬ 
gone gradual changes in the past, so little can be stated with 
certainty aliout these changes that an accurate survey of its 
evolution is quite out of the question. Obviously a different 
method is required when we come to the written characters. 
VVe have hardly any clue as to how Chinese was s^wken or 
pronounced in any given district 2,000 years ago, although 
there are written remains dating from lung before that time; 
and in order to gain an insight into the structure of the char¬ 
acters now existing, it is necessary to trace their origin and devel¬ 
opment. 

We find a number of dialects, all clearly of a common slock, 
yet dilTering widely from one another. Most of these dialects 
fringe the coast-line of China, and penetrate but a comparatively 
short way into the interior. Starting from the province of 
Kwangtung in the south, where the Cantonese and, farther in¬ 
land, the Hakka dialects are sjioken, and, proceeding northwards, 
we pass in succession the following dialects: Swatow, Amoy (these 
two may almost be regarded us one), Idiochow, Wenchow, Ning- 
po and Wu. f arther north the great dialect jiopulurly known as 
Mandarin {Kuanfiua or “ol'licial language”), sweeps round be¬ 
hind the narrow strip of coast occupied by the various dialects 
above-mentioned, and dominates a hinterland constituting nearly 
four-fifths of (.'hina proper. Mandarin, of which the dialect of 
J’eking, the cajiital 1421 to i()2iS, is now the standard form, com- 
pri.ses a considerable number of sub-dialects, some of them .so 
closel\’ allied that the speakers of one are wholly intelligible to the 
speakers of another, while others (c.g., the vernaculars of Yang- 
chow, Hankow or Mid-China and Ssii-ch’uan) may almost be 
considered as separate dialects, (kintone.se is supposed to 
approximate most nearly to the primitive language of antiquity, 
whereas Pekingese perhaps has receded farthest from it. For all 
practical purjioses Mandarin, in the widest .sense of the term, is 
by far the most important as the native sfieech of the majority 
of Chinese and the recognized vehicle of oral communication 
between all C'hinese olTicials, even when they come from the same 
part of the country and speak the same patois. All examples of 
phraseology in this article will therefore be given in Pekingese. 

The dialects proceed from the same parent stem, arc spoken 
by members of the same race, are united by the bond of writing, 
the common possession of all, and share alike in the two most 
.salient features of Chinese as a whole: (1) they are all mono¬ 
syllabic, that is, each individual word consists of only one syllable; 
and (2) they are strikingly i)oor in vocables, or separate sounds 
for the conveyance of speech. 'Phe number of these vocables 
varies from between 800 and 000 in Cantonese to no more than 
420 in the vernacular of Peking. This scanty number is eked out 
by interposing an aspirate between certain initial .consonants 
and the vowel, so that for instance p'u is distinguished from pu. 
The latter is pronounced with little or no emission of breath, the 
‘‘p’’ approximating the farther north one goes (e.g., at Niuchwang) 
more closely to a “b.” The aspirated p'u is pronounced more 
like our interjection “Pooh!” The number of vocables in 
Pekingese has slowly but surely diminished. Thus the initials 
ts and k, when followed by the vowel i (with its continental 
value) have gradually become softer and more assimilated to 
each other, and are now both pronounced ch. Again, all con¬ 
sonantal endings in t and k, such as survive in Cantonese and 
other dialects, have entirely di.sappeared from Pekingese, and n 
and ng arc the only final consonants remaining. Vowel sounds, 
on the other hand, have been proportionately developed, such 
compounds as ao, ia, iao, iu, ie, ua occurring with especial fre¬ 
quency. One and the same sound has therefore to do duty for 
different words. Some sounds may have fewer meanings than 
ten attached to them, but others will have many more. Thus 


the following represent only a fraction of the total number of 
words pronounced shi/t (something like the “.shi” in shirt): 
“history,” “to employ,” “a corpse,” ijj “a market,” flit) 
“an army.” JSP “a lion,” “to rely on,” f.’f “to wait on,” 
“poetry,” “time,” “to know.” “to bestow,” “ lo 
be,” *1^ “solid.” ^ “to lose,” “to iwoclaim.” at,” 

^ “ten,” “to.pick up,” Ti “stone,” fll: “generation.” 

“to cat,” “a house,” ^ “a clan,” tt/j “beginning,” “ lo 
let go,” lUi “to test,” “affair,” ^ “power,” .1: “otliccr,” 
“to swear,” P‘^s^ away,” “to hai)pen.” 

Use of Couplets. —'I'o supplement this detuiency of sounds 
several devices arc employed through the combination of which 
confusion is avoided. One of these devices is the coupling of 
words in pairs in order to express a single idea. There is a wt)rd 
ko which means “elder brother.” lint in speaking, the sound 
ko alone would not always be ea.sily understood in this .sen.se. 
One must either reduidicatc it and .say ko ko, or preii.x ^ (la, 
“great”) and say tu-ko. .Simple reduplication is mostly confined 
to family appellations and such adverbial phrases as man- 

man, “slowly.” Hut in a much larger class of jiairs, each of the 
two components has the same meaning. Examples are; 'Ifl 
k'ung-p'a," io be afraid.” jjlf kao-su, “to tell,” 4s «v//a mu. 
“tree,” /jj p'i fu, “.skin,” man-ying. “full,” JS) 

ku-tu, “.solitary.” Sometimes the two parts are not exactly 
synonymous, but together make up the sense reciuired. 'J'luis 
in 'H '1^ i-s/iang, “clothes,” i denotes more fiarticularly clothes 
worn on the upper part of the body, and sitang those on the lower 
part. In another very large class of expressions, the lirst worrl 
serves to limit and determine the special meaning of the second: 
V) “milk-skin,” “cream”; ^ Bjft “fire-leg,” “ham”; 
“lamp-cage,” “lantern”; ffif D® “sea-waist,” “strait.” There are, 
besiilcs, a number of phrases which are hard<*r to classify. 'I'hiis, 
hu means “tiger.” Hut in any case where ambiguity might 
arise, lao-hu, “old tiger,” is used instead of the monosyllable. 
^ (another hu) is “fox,” and ft, an animal belonging to the 
smaller cat tribe, d'ogether, hu ll, they form the usual term for 
fox. )31 iii <hih tao is literally “ to know the way,” but has come 
to be used simply for the verb “to know.” 'The.se i)airs or two- 
word phrases are of such frequent occurrence, that the ('hinese 
spoken language might almost be described as bi-syllabic. 
Sufhxes or enclitics arc attached lo many of the commonest 
nouns, ix ftii is the word for “girl,” but in speech ^ -/* nii-tzit 
or (X «/TV// is the form used. /* and both mean child, 
and must originally have been diminutives. The suffix be 
longs especially to the Peking vernacular. The use of numera 
lives is quite a distinctive feature of the language. 'The common 
est of them, ko, can be used indifferently in connection with 
almost any class of things, animal, vegetable or mineral. Hut 
there are other numeratives (at least 20 or 30 in everyday use) 
which arc .strictly reserved for limited cla.sses of things with 
specific attributes. UC nici, for instance, is the numerative of 
circular objects such as coins and rings; ffl k'o of small globular 
objects—pearls, grains of rice, etc.; Q k'uit classifies things which 
have a mouth - bags, boxes and so forth; fj- (him is used of all 
kinds of affairs; rhang of chairs and sheets of jiaper; 'fjl <hih 
(literally half a pair) is the numerative for various animals, parts 
of the body, articles of clothing and ships; pa for things which 
are grasped by a handle, such as fans and knives. 

The Tones. —The tones may be defined as regular modulations 
of the voice by means of which different inllections can be im¬ 
parted to the same .sound. To the foreign ear, a Chinese sentence 
spoken slowly with the tones clearly brought out has a certain 
sing-song effect. It is absurd to suppose the tones were deliber¬ 
ately invented in order to fit each written character with a 
separate sound. It is considered that tones were the automatic 
result of the elision of prefixes, .some of which as elsewhere may 
have served as classifiers. A tone is as much an integral part of 
the word to which it belongs as the sound itself; like the sound, 
too, it is not fixed once and for all, but is in a constant, though 
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very atatc of evolution. This it proved by the great 

differences of intonation in the dialects, rheorctically, four 
tones have been distinguished (the even, the rising, the sinking 
and the entering) each of which falls again into an upp)er and a 
lower serie.s. But only the Cantonese dialect possesses all these 
eight varietie.s of tone (to which a ninth ha.s been added), while 
Pekingese has only four: the even upf>cr, the even lower, the 
rising and the sinking. It appears that down to the 3rd century 
n.C. the only tones distinguished were the ''p- “even,” .h “rising” 
and K “entering” Between that date arid the 4th century a.d. 
the sinking tone wa.s developed. In the rrth cerrfury the 
even lone wu.s divided into upper and low'cr, and a little later the 
entering tone finally disappeared from Pekingese. J’or centuries 
their existence was unsuspected, the first .systematic classification 
of them being associated with the name of Shtn Yo, a scholar who 
lived A.n. 441 513. The Krnperor \V u l i one day said to him: 
‘‘('ome, tell me, what are these famous four tones?” “They are 
'K ft whatever your Majesty pleases to make them,” 

replied Sh^^n Vo, skilfullv selecting for his answer four words 
which illustrated, and in the usual order, the four tones in ejues- 
tion. Not every single word in a sentence must necessarily be 
given its full tonic force. Quite a number of words, such as the 
enclitics, are not intonated at all. In others the degree of em¬ 
phasis depends partly on the lone itself, partly on its position 
in the sentence. In Pekingese the 3rd tone (really the 2nd in 
the ordinary series, the 1st being subdivided into upper and 
lower) is t»articul;Lrly important, and ne.xt to it in this respect 
comes (he and (that is, the lower even, or 2nd divi.sion of the ist). 
it may be .said, roiigh/y, that an>’ speaker w'hosc 2nd and 3r<l 
tones are correct will at any rate be understood, even if the ist 
and 4(h are .slurred over. 

The Characters.—A page of printed Chinese or carefully writ- 
t(;n manuscript consists of a number of w holly independent units, 
each of which would fit into a small s<iuarc, and is called a 
charatter. 'fhese chariu tors arc arranged in columns, beginning 
on the right-hand side of the page and running from top to 
bottom. 'I'hev arc wards, standing for articulate sounds ex¬ 
pressing root ideas, but, unlike our words, are not composed of 
alphabetical elements or letters. Cdearly, if each character w'cre 
a distinct and arbitrarily constructed symbol, only those gifted 
with exceptional powers of memory could ever hope to read or 
write with (luency. I'hi.s, however, is far Irom being the case. 
Most Chinese characters arc susceptible of some kind of analysis. 
Means of communication other than oral licgan with the u.sc of 
knotted cords, similar to the qtiiffus (q.v.) of ancient Mexico and 
Peru, and were di.splacci] later on by the practice of notching or 
Bcoring rude marks on wood, bamboo and stone. 'Ihc first four 
mimerahs, as written with simple horizontal strokes date from 
this early period. In Chinese writing, a few characters, even in 
their present form are jiietures objec ts, pure and simple. Thus, 
for “'.sun'' the ancient Chinese drew a circle with a dot in it: O, 
now modified into f) ; for “moon”«^, now )] ; for “God” they 
drew the anthropfunorphic figure which in its modern form 
appears as for “mountains” now |i|; for “child” 
now "f-, for “fish” Q. now for “mouth’’ a round lude, now 
U ; for ‘‘hand “ now for ‘ well”imw written without the 
dot. I'hese [>ieture-character.s, then, aceunuilatcd Uttl(“ by little, 
until they comprised all the common objects which could be 
easily and rapidl} delineated - sun, moon, stars, various animals, 
certain parts of the boil}', trt'e, grass and so forth to the number 
of two or three hundretl. The ne.vt step was to a few compound 
pictograrns: Jl, the sun just above the horizon ““dawn”; H; 
trees siile by sidt-- “a forest a mouth with something solid 
comifig out of it '“the tongue ', *1“ a mouth with vapour or 
breath (tmiing out of it « “words. ” 

'While writing was still in its infant}, it nui.st have occurred to 
the Chinese to join together two or more pictorial characters in 
order that their association might suggest to the mind some 


third thing or idea. “Sun” and “moon” combined in this way 
make the character ff^, which means “bright”; woman and 
child make ^ “good”; “fields” and “strength” (that is, labour 
in the fields) produce the character ^ “male”; the “sun”' seen 
through “trees” designates the east; ^ has been explained 
as (1) a “pig” under a “roof,” the Chinese idea, common to the 
Irish peasant, of home, and also (2) as “several persons” under 
“a roof” in the .same sense; a “woman” under a “roof” makes 
the character ^ “peace”; “words” and “tongue” naturally 
suggest “si)eech”; two hands (^, in the old form indicate 
frienfl.ship; “woman” and “birth” j|^ = “born of a woman,” 
means “clan-name,” showing that the ancient Chinc.se traced 
through the mother and not through the father. This class of 
characters, correctly called ideograms, as representing ideas and 
not objects, is comparatively small. As there was nothing in the 
character per se which gave the slightest clue to the sound of the 
word it represented, each character had to be learned and 
recognized by a separate effort of memory. The first step in a 
new, and, ultimately the right direction, was the borrowing of a 
character already in use to reprc.scnt another word identical in 
sound, though different in meaning. Owdng to the scarcity of 
vocables there might be as many as ten different words in com¬ 
mon use, each pronounced Out of those ten only one, we 

will suppose, had a character assigned to it--viz., ~Jj “square” 
(originally said to be a picture of two boats joined together). 
Rut among the other nine was/<7/?.(j, meaning “street ” or “ locali¬ 
ty,” in such common use that it became necessary to have some 
means of writing it. Instead of inventing an altogether new 
character, as they might have done, the Chincffc took Jj “square” 
and used it also in the sense of “locality.’' 7’his was a simple 
expedient, no doubt, but one that applied on a large scale woulfl 
lead to confti.sion. 7”he difficulty which presented itself was 
>verrome as in .sjicrch by adding to fang “square,” another part 
Tieaning “earth.” in order to show that the fang in question had 
to do with location on the earth’s surface. The whole character 
thus appeared as Nothing was easier now than to provide 
dgns for the other words pronounced fang. room” was }]} 
door-fang: “to spin” was ^ silk-/a»/j; “fragrant ” was ^ herbs- 
fang: “to enquire” was words-fajig; “an embankment,” and 
hence “to guard again.st,” was |f^ mound-/a«j’,* “to hinder” was 
K/j woman-/<mg. This class of characters, which constitutes at 
least nine-tenths of the language, has received the convenient 
name of phonograms. The formation of the phonogram, or pho¬ 
netic compound, did not always proceed along such simple lines 
as in the e.xample.s given above. In the first place, most of the 
f)honetic.s now existing are not simple pictograrns, but them.selves 
more or Ic.ss complex characters made up in a variety of ways. 
.\gain, the sound is in most ca.scs given by no means exactly by 
the .so-called phonetic, a fact chiefly due to the pronunciation 
having undergone changes which the WTitten character was in¬ 
capable of recording. There arc extreme cases in which a jihonetic 
provides hardly any clue at all as to the sound of its derivatives. 
In general, the “final” or rhyme is pretty accurately indicated, 
while in not a few cases the phonetic does give the exact sound 
for all its derivatives. A considerable number of phonetics arc 
nearly or entirely obsolete as separate characters, although their 
family of derivatives may be a very large one. U , for instance, 
is never seen by itself, yet ^ and JSf are among the most 
important characters in the language. 

The whole body of Chinese characters, then, may conveniently 
be divided up, for philological purposes, into pictograrns, ideo- 
^ grams and phonograms. The first are pictures of objects, the 
! second are composite symbols standing for abstract ideas, the 
third arc compound characters of which the more important 
clement simply represents a spoken sound. In a strict sense, even 
the first two cla.sse3 do not directly represent either objects or 
i ideas, but rather stand for sounds by which these objects and 
i ideas have previously been expressed. It may, in fact, be said 
! that Chinese characters are “nothing but a number of more or 



less ingenious devices for suggesting spoken words to a reader.” 

The “Six Scripts.” —The Chinese themselves at a very early 
date (probably many centuries B.r.) evolved a six-fold classihca- 
tion of characters, the so-called ^ ^ liu sku, very inaccurately 
translated bv the Six Scripts, which niav be briefly noticed:— 

r. mm cilih shift, indicative or self-explanatory characters. 
This is a very small class, including only the simplest numerals 
and a few others such as J- "above” anti T** "below.” 
hsiang hsing, pictographic characters. 

^ i n g shtn g or mm hsieh shtng, phonetic compounds. 

4- b suggestive compounds based on a natural 
association of ideas. To this class alone can the term "ideo¬ 
graphs” be properly applied. 

5 - i huan chii. The meaning of this name has been much 
disputed, some saying that it means "turned round”; e.g., 

mu "eye” is now written Others understand it as comprising 
a few groups of characters nearly related in scn.se, each character 
consisting of an eU'ment common to the group, together with a 
specific and detachable part; c’.g.,^, and all of which have 
the meaning "old.” This class is concerned only with peculiari¬ 
ties in the use of characters. 

(h chieh, borrow'cd characters, that is, characters 
adopted for different words simply because of the identity of 
sound. 'File period of "borrowed characters” did not last very 
long, though traces of it arc thought to be seen in the habit of 
writing several characters, especially those for certain plants 
and animals, inilifferently with or without their radicals. 

Styles of Writing.—In the earliest inscrijitions (Shang dy¬ 
nasty, i8lh century n.c.), the so-called -jEf ku-wen or "ancient 
figures,” all the above-mentioned forms occur. None are w'holly 
factorial, w ith one or two unimportant e.x- 
ceptions. In the following specimen only 
the last chamct('r is unmistakably pictorial: 

This is read: ‘M “bh^n made 

[this| precious ting." In i(;o3 u large number 
of inscribed bone fragments were excavated 
in the north of China, which have furnished 
a list of nearly .’.500 .separate characters, of which not more than 
about 600 have been so far identified. They appear to be re¬ 
sponses given by professional soothsayers to private individuals 
who came to them seeking the aid of divination in the affairs 
of their daily life. The bones were ancient but some at least of 
the inscriptions have been forged. It is diflicultTo fix their date 
w'ith much c.vactitude. The script, though less archaic than that 
of the earlier bronzes, is of an exceedingly free and irregular type. 
.Some attribute them to the Shang, or Yin dynasty (1765-1122 b.c.) 
in accord with Chinese tradition. Others think that they represent 
a mode of writing already obsolete at the time of their production, 
and retained of set purpose by the diviners from obscurantist 
motives, dating them about 500 years later, or only half a 
century before the birth of Confucius, long after the appearance 
of a new' and more conventionalized form of writing, called in 
Chinese chuan, which is commonly rendered by the word Seal, 
for the reason that many ages afterwards it was generally adopted 
for use oil seals. Under the Chou dynasty, as well as the two 
succeeding it, the meaning of the word was not "seal,” but 
" sinuous curves,” as made in writing. This epoch possibly marks 
the first introduction into China of the brush in place of the 
bamboo or wooden pencil w'ith frayed end which was used w’ith 
some kind of colouring matter or varnish, and the introduction 
of a supple implement like the brush at the very time when the 
forms of characters w'ere fast becoming crystallized and fixed, 
would account for a great revolution in the style of w'riting. 
Authentic specimens of the chuan, older or Greater .Seal 

writing, are exceedingly rare. But it is generally believed that 
the inscriptions on the famous stone drums, now at Peking, date 
from the reign of King HsUaii, and they may therefore with 
practical certainty be cited as examples of the Greater Seal in its | 
original form. These "drums,” really ten roughly chiselled 
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mountain ViouUlers, were discovered in the early part o( the 7th 
century, lying half buried in the ground near FGug-hsiang Vw in 
the province of Shensi. t)ii them are engraved ten odes, u com- 
pletc ode being cut on each drum, celebrating an imperial hunting 
and fishing expedition in that part of the country. Great strides 
had been made in this wTiting towards sy mine try, compactness 
and conventionalism. The vogue of the Cireatcr Seal apjicars to 
have lasted until the reign of the First Emvx*ror, 246-210 B.r 
(see China; History), when further modification took place. For 
centuries China had been split into a number of practically 
independent States, and this circumstance seems to have led to 
considerable variations in the styles of writing. Having unilieil 
the empire, the First Emperor proceeded, on the advice of his 
minister Li SsiS, to standardize its script by ordaining that only 
the style in use in his own State of ('h’in should henceforward be 
employed throughout ('hina. This new style of writing was the 
Greater Seal characters in the form they had assumed after 
several centuries of evolution, wdth numerous abbrevdations and 
modifications. It w^is afterwards known as the /J\ hsiao 
chuan, or Lesser Seal, and is familiar from the ^hun W'ni diction¬ 
ary (see Chinese Literature). I'hough nn imtirovenK nt on 
w'hat had gone before, something less cumbrous was fell to he 
necessary by the clerks who had to su]>j)ly the immense (pinntity 
of written reports demanded by the I'irst Emperor. I'hus a 
simpler and more artistic form of writing was in use, though not 
universallv, not long after tlic decree abolishing the (ircatcr Seal, 
ThisJK^/i shu, or "official script,” a.s it is called, show's a great 
advance on the Seal character. It is perhaps likely to have been 
directly evolved from the Greater Seal. It differs from the 
modern character only in minor details. The Le.sser Seal w-as 
evidently obsolete at tlic time of the compilation of the Shuo 
Whi, about 100 years after the Christian era. J'lie (ireater Seal 
and still earlier forms of writing had fallen into utter oblivion 
before the Han dynasty was 50 years old. 

Out of the "official script” two other forms were .soon de¬ 
veloped, viz., the ls\io shu, or "grass character” which .so 

curtails the usual strokes as to be comparable to a species of 
shorthand, requiring special study, ami the h.\ing shu or 

running hand, used in ordinary correspomlem e. Some form of 
grass character is mentioned us in use as early as 200 a.r. or 
thereabouts, though how nearly it a})proximated to the modern 
grass hand it is hard to say; the running liand seimis to have 
come severui centuries later. The final standardization of ('hi- 
nese writing was due to the great calligraphist Wang Hsi-chih of 
the 4th century, who gave currency to the graceful style of 
character known as mfi k'ai shu, sometimes referred to a.s the 
“clerkly hand.” W'heii block-printing w'as invented some 
centuries later, the characters were cut on this model, which still 
.survives at the present day. The script of China has rcmaineil 
practically unchanged ever since. 'Fhe maim.script rolls of the 
'L’ang and preceding dynasties, discovered by Sir .Aurel Stein 
in 'I'urkcstan, show a style of writing not only clear and legible 
l)ut remarkably modern in appearance. 

Grammar. —No set of rules governing the mutual relations of 
words has ever been formulated by the Chinese, ajiparently bt> 
cause the need of such rules has never been felt. The most that 
native writers have done is to draw a distinction between 'Hf '4^ 
and nil "full” and "empty words,” respectively, the former 
being subdivided into ^ "living words” or verbs, and ^ ^ 
"dead words” or noun-substantives. By "empty word.s” jiarti- 
clcs are meant, though .sometimes the exprcs.sion is loosely 
applied to abstract terms, including verbs. The above meagre 
classification is their nearest approach to a conception of gram¬ 
mar in our sense. Every Chinese character is an indivisible unit, 
representing a sound and standing for a root-idea. Being free 
from inflection or agglutination of any kind it is incapable of 
indicating in itself either gender, number or case, voice, mood, 
tense or person. No Chinese character can be definitely regarded 
as being any particular part of speech or possessing any particular 
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furutiof) apart from the general tenor of its context. 

'I lius, taken singly, the character 1 *. conveys only the general 
idea "ahove " as opposed to “helovv.” According to its place in 
the .seiilenco and tlie r<'qiiirement.s of common sense, it may he a 
fjoun meaning "upper [>erHon'’ (that i.s, a ruler); an adjective 
mearung ‘’upi)er, ” ‘‘toi)most'’ or "hest”; an adverb meaning 
"alx^ve”; a preposition riieaning “upon”; and linally a verb 
meaning “to nn>unt uptjn,” or “to go to.” It would puzzle 
grammarians to di termine tlu- {precise grammatical function of 
any <»t‘ the words in tin* following sentence, with the exception of 
-fuj (an interrogative, by the way, which here happens to mean 
"vUiy” but in other contexts is e(|uiva!ent to “how',” “which” 
(jr “ what ”): \[\] ij/. y,' “Allair why must ancient,” or in more 

iiliofnatic I'inglish, “Why necessarily stick to the ways of the 
ancients in such matters.-'” Or take a proverbial saying like 
)‘l? ^ Pj? vvhi(h may Ijc correctly rendered “The less 

a man has seen the more lie has to wonder at.” It is one thing, 
however, to translate it correctly, and another to explain how 
tills translation can lie infenard from the individual words, of 
which the bald ef|uivalcnts might be given as: “hew what see, 
many what strange.” To say that “strange” is the literal 
e(iuivalent of -fj? does not mean that ff? can l)e definitely classed 
as an adjective. On the other han<l, it wouhl be dangerous even 
to assert tliat the word lure plays the part of an active verb, 
beiause it would be e<iu.illy permissible to translate the abov'c, 
“ Many thing-, are strange to one win; has .seen but little.” 

I'here are (crtain positions and collocation.s of words which 
tmui to recur, but the number of (pialilications and exceptions 
w hie h will have’ to lie adele’d is s(< great as to reiuler the rule itself 
valiK’less. j-. means “on a heirse,” \\ l\;j “ te) get on a horse.” 
Hut it will ne)t do to say (hat a pre[)<)sition becomes a verb when 
pl.'ue(l beloie- the suljstantive-, as many other prepe)sitie)ns come 
befejre’ and not after the wetrds they govern. If we tneet such a 
phrase as )iji, lilerrdiy “warn rebels,” we must not mentally 
label as a verb and as a substantive, and .say to ourselves 
that in (’hiiie.se the verb is f<ill<)we<l immediately by its object. 
()t her wise, v\ e might bi' tempted to translate, “to warn the rebels,” 
whereas a little rellection would show us that the eoiijunction of 
“warning” and “rebels” naturally leads to the nieaniiig “to 
warn (the i><)|)ulace or whoever it may be) ny^aiust the rebels.” 
I'.aeh parlit ular passage is best interpreted on its own merits, 
by llu' logi<' of the context and the apjilieation of common sense. 
I'he lu ginner must accustom hims<‘lf to look upon each characti'r 
as a roo(d<Iea, not a detinitr’ part of s|)('e( h. 

The Book Language.—In the beginning, all characters doubt¬ 
less rei)resentc‘d S|)oken words, but (lure was no need to reproduce 
iu wilting the bisyllabic comjxuinds of common speech bccau.se 
chicn “to see,” in its written form could not possibly be con¬ 
fused with uny other (hint, and it was ther<’fore unneci’ssary to 
go to the (rouble of writing k'an-diirn “hiok-see,” as in 

collofluial. -All superfluous p.irticles or other words that could 
lie dispensed with were ruthlessly cut away, and ail the old 
cl.Assieal works were eornpo.sed in the tersest of language, far 
removed from the speei h of the people, d he passion for brevity 
and eonciseiu’ss resulted often in such obscurity that detailed 
commentaries on (he classics have always constituted an ini- 
jiortant branch of Uhinese literature. After the introduction of 
the improved style of script, and when tlie mechanical means of 
writing had been simplitied, literary diction became freer and 
more e.xiiansive, to some e.xtent, but the classics were held in 
sm h veneration as to exerci.se the [irofoundest influence over all 
suceeialing schools of writers, and the divorce between literature 
and popul.ir s|ieech became permanent. No book of any lirst- 
rate literary pretensions wouhl be easily intelligible to any class 
of CHiinese, educated or othcrwi.se, if read aloud exactly as 
printe<l. The ]>ul)lir reader of stories is obliged to translate, so 
to speak, into tlie colloquial of his audience as he goes along. 
There is no inherent reason why the conversation of every-day 
life should not he rendered into characters, as is done in foreign 


handbooks for teaching elementary Chinese; one can only .say 
that the CTiinesc (lo not think it worth while. There are a few 
words, indeed, which, though common enough in the mouths of 
genteel and vulgar alike, have positively no characters to repre- 
.sent them. On the other hand, there is a vast store of purely 
book words which would never be used or understood in con¬ 
versation. 

The book language is nice in its choice of words, and obeys 
special rules of construction. Of these, pcrha[)s the most apparent 
is the carefully marked antithesis between characters in different 
clauses of a sentence, which results in a kintl of parallelism of 
rhythmic balance, d his jiarallclism i.s a noticeable feature iu 
ordinary fioctical composition, and may be w-ell illustrated by 
the followifig four-line stanza; FI Ml ^ I'he bright sun 

completes its course behind the mountains; fpj A. ihf- d'he 
yellow river flows away into the sea. ^ fJT} Ul 1 \ Would 
you command a prospect of a thousand Id ^ b. 

('limb yet one storey higher.” In the first line of this piece, every 
single character is balanced by a corresponding one in the second; 
f 1 white l)y yellow, P sun by river, and so on. In the ,^rd 
and .4th lines, where more laxity is generally allowed, every word 
again has its counterpart, with the sole exception of “wish” 
and “ further.” Some of the early Jesuit missionaries, men of 
great natural ability who steeped themselves in Oriental learning, 
have left V'ery ^lilTerent opinions on record. Chine.se afipeared to 
be as admirable for the .su[)erabundant richness of its vocabulary 
as for the conci.seiicss of its literary style. And aiiiong modern 
scholars there is a ilecicled tendency to,accept this view' as 
embodying a great deal more truth than the other. 

d'he C'hinese language has to assimilate tlie vast stock of new 
terminology which closer contact with the West would necessarily 
carry with it, by the conjunction ol tw’o or more; charac ters al¬ 
ready existing; of thi^ bf (rise-descend-machine) for “lift," 

and ia « w frf discuss-govern-country-assemlilN') for “ jiarlia- 
nicnt” are example.s. Evc;n a mctaiihysical alisiraclion like the 
-Absolute h.'is been tentatively e\pre.s.sed by f.j (exclude- 
opposite); but in this case an valent was already' existing in 
the Chinese language. 

A drastic measure, strongly advocalc’d in some- f|uarLers, is the 
entire abolition of all characters, to be replaced by tlieir eejuiva- 
lent sounds in letters of the aljihaliet. I’luler this scheme A. 
would figure as j<‘n or rni, as vui, and so on. Hut the proposal 
has fallen extremely llat. The vocables are so few that only the 
collocjuial, if even that, could possibly be transcribed in tliis 
manner. Any attempt to transliterate classical Chinese would 
result in a mere jumble c^f soimds, utterly unintelligible, even 
with the a«Idition of tone-marks. dTierc’ is another a.^'pect of 
the cast;. 'Phe characters are a jiolcnt bond of union between 
(he different parts of the country w ith Ihcir various dialects, 
anci the script, in spite of certain disadvantages, has hitherto tri¬ 
umphantly adapted it.self to the needs of civilized intercourse. 

lHni.ioGRArnY.—I’, TiTmarc, MtUitidr Linnudc Sinicac (1841); Ma 
Kien cluing, Ma xhili ic'hi (iSiie); L, C Hopkins, 'I'he Six 

Scripts iiHHi) and '/he Dcvrlopmeiit of Chinc<:e Writing (itlio); 
H. A. Giles. .4 Chinne-KnsUsh Dictionary (:ntl ed., igio) ; B. Karl- 
gren, Sound and Symbol in Chinese (1923). 

CHINESE LITERATURE i s csfK'cially remarkable (i) for 
its antiquity, coupled with an almost unbroken continuity down 
to the present day; (j) for the variety of subjects presented, and 
for the e.xhaustivc treatment which not only each subject but 
also each subdixi.sion has received, as well as for the colossal scale 
on W'hich many literary monuments have been conceived and car¬ 
ried out; and (,^) for the accuracy of many of its historical state¬ 
ments, so far as it has been possible to test them. 

The Chinese usually divide their literature into four great 
groui>s. Under the first of these we find the Confuedan Canon, 
together with lexicographical, philological, and other works deal¬ 
ing with the elucidation of w’ords. Under the second, histories of 
various kinds, officially compiled, privately written, constitutional, 
etc.; also biography, chronography, catalogues, government, geog- 
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raphy and bibliopraphy. Under the third, philosophy, religion, 
c.^., Buddhism; the arts and sciences, e.g., war, law, agriculture, 
medicine, astronomy, painting, music and archery; also 1 host of 
general works, monographs, and treatises on a number of topics, 
as well as encyclopaedias. The fourth class is confined to i>oetry 
and essays, poetical critiques and works dealing with the rhymes 
—what might, in other words, be called bdlcs icttres. 

Poetry.—Proceeding, with only partial reference to Chinese 
classification, we begin with the last of the above four classes. 
Among the oldest Chinese records in our possession arc songs 
and ballads. The earliest were for ritual purposes in religious 
ceremonies, and may belong to about the ninth century b.c. These ! 
and later poems of the Chou period arc collected in the 
Ching, jiopularly known as the odes, which forms an imfiortaiit 
portion of the Confucian Canon. The od(‘S treat of a variety of 
subjects of war and Ion’c, of eating and drinking and dancing, of 
the virtues and vices of rulers, and of the misery and happiness 
of (he people. Many are for religious purposes, and others are 
satires, or love songs, or complaints of soldiers against their 
commander, or are for popular festivals. 

Passing o\'er the intervening (enturii-s we come to the most 
glorious age of Chinese poetry, the T ang dN’iiasty. From the long 
string of names which have shed lustre upon it, the following, all 
of the first ranJc, may be menlioni'd. Wang Wei (a.d. 6(j<)'-750) 
in addition to being a poet, was also a landscape-paint'*r of great 
distinction. He was further a firm believer in Buddlu>m: and 
after losing his wife and mother, he turned his mounlam luar.e 
into a Buddhist monastery. Of all poets, no one has made hi- 
name more \videl>’ known than Li I’o, or Li T'ai-po (a.d. r. 705- 
7OJ ), popularly known as the Banished Angel, .so heavenly were 
the poems he dashed off, often under the intluence of wine. Al 
(hough a genial companion and at times in high favour at court, 
he was of a roving disposition, and a note of melancholy, of un- 
.satisfied longing, recurs through his verses. He had a strong 
Taoi.st strain. Ajiparently he dashed off his poems spontaneously 
and rapidly. His work is noted for ils lyric beauty, and its daring 
and succes.sful departure from accepted forms, and unconven¬ 
tional handling of older poetic styles. 1 'u Fu (a.d. 712-770) is 
generally ranked with Li Po, tfu' (wo being juintly siKiken cf as 
the chief poets of their age. Tu Fu had a life marked by much 
suffering, disappointment, and di.saster. Possibly because of this, 
his poetry is characterized tiy stark reali.sm. He took great jiains 
with his composition and it laiks .something of the freedom of Li 
Po. Po Chii-i (a.d. 772-S.^6) held several high official posts bill 
found time for a consideralile output of some of the finest jioetrv 
in (he language. His poems were collected by imperial command 
and engraved uiion tablet.s of .stone. 

The poets of the Sung d3-nasty (a.d. ^60-1279) were many and 
varied in style; but their work, much of it of the very highest 
order, was more formal and precise. Life seemed to be taken more 
.seriously than under (he gay and f>leasurc-loving T’ang. The long 
list of Sung poets includes such names as Ssu-ma Kuang. Ou-yang 
Hsiu and Wang An-shih. A still more familiar name in jiopular 
fstimation is that of Sii Tung-p’o (a.d. 1030-1101). known as al 
philosopher, but more as a brilliant poet and essayist. 

The Mongols (a.d. 1280-1368), who succooded the Sungs, and I 
the Mings who followed the Mongols and bring us down to the 
year 1O44. helped, esjx’ciully the Ming.s, to swell the volume of 
Chinese verse, but without reaching the high level of the two great 
periods above mentioned. Then came the Manchu dynasty, of 
which the same tale must be told, in spite of two highly cultured 
emperors, K ang Hsi and Ch'ien Lung, lioth of them poets and one 
of them author of a collection containing no fewer than 33.950 
pieces, the majority of which are but four-line stanzas of little 
literary value. 

The chief moods of the Chinese poet are a pure delight in the 
varying phenomena of nature, and a boundless sympathy with the 
woes and sufferings of humanity. Erotic poetry is not absent, but 
it is not proportionate to the great body of Chinese verse. In his 
love for hill and stream, which he peoples with genii, and for tree 
and flower, which he endows with sentient souls, the Chinese poet 
is seen at his best. His views of life arc deeply tinged with melan¬ 


choly and often loaded with an overwhelming sadnc.ss “at the 
doubtful doom of humankind.” In his lighter moods he draws 
inspiration, and in his darker moods consolation, frum the wine- 
cup. The pre.sent day, with its use of the colloquial for literary 
purposes and its lireak with old conventions, is witnessing many 
interesting new schools of poetry, some of them strongly C hinese, 
others with Western prototyjx^s. 

History. —The oldest of Chinese histories is a series of ancient 
documents now passing under a collective title as Shif Ching and 
pojmlarly knowm as the canon or book of history. Some of ils 
documents are genuine remains of the Chou dyn.isty and a few 
are possibly even of earlier date, but others are fabrications of 
later times. The work opens with an aecount of the legendary 
emiHTors Vao, Shun and Vii, and coniimies liovvn into the 8th 
century b.c. The ne.xt step brings us to Confueius. Among his 
other literary labours, the great sage undertook to edit the an¬ 
nals of Lu, his native State. Iiasing tliem on the olVicially kept 
chronicle of that principality The work is known as the i’/t'un 
Ch'iu (/.<’., the Spring and Autumn) Annals. It consists of a 
varying number of brief entries under each year of the reign of 
each successiv'c ruler of Lu which scarcely make possible (he ri‘- 
construclion in any detail of the age they profess to record. The 
Tso Chuan, a .so-called commentary on the Ch’im C'h'iu, in reality 
is of independent origin. It is made up of one or more histories 
and seems to be in part a( least as old as (he second century' n.c. 

Historiography took its next great stej) under Ssu-ma ('h im (r. 
145-87 B.c.), (lie .son of an hcrt'dilary court astrologer who 
w.is al.so an eager stuilent of history and the actual planner ol 
(he great work so successfully carried out after his death. By the 
lime he w\is ten years of age, Ssu-ma Ch'ien was already well ad¬ 
vanced with his studies, and al 20 he set forth on a round of (ravel 
which carried him to all parts of (he cnqiire. Entering (he public 
service, he W'as employed upon a mission of inspection tu llie newly 
cotujuered regions of Ssuch'uan and \'unnan. In 110 b.c. Ids 
father died, and he stepped into the jiost of grand astrologer. Af¬ 
ter devoting some time and energy to the reform of the calendar, 
he took up the work which had been begun by his father and which 
was ultimately given to the world as the Shih Chi, or historical 
record. This was arranged under five great headings, viz,, (i ) 
Annals of Imperial Reigns, (2) Chronological Tahle.s, (3) Mono¬ 
graphs, (4) Annals of Vassal Princes and (5) Biographies. The 
historical record begins with the so-called \'cllow Emperor, a 
shadowy and probably mythical figure, and continues down into 
the Han dynasty. Ssu-ma Ch'ien’s great work has been aeiepted 
as the model for all subsequent dynastic histories, of which 2O 
have now been published. As a rule each dynasty found its his¬ 
torian in the dynasty which supplanted it; and as a group the 
dynastic histories are notable for the fairness with which (he 
comjuerors have dealt with the vanqui.shed, aicejiling without de¬ 
mur such records of their predecessors as were available front 
oflicial .sources. The outimt of history, however, does not begin 
and end with the voluminous records above referrt'd to. Hi.story 
has been a favourite study with the C'hiuese. and imiumerahle 
histories of a non ofikial character, long anil short, lomplete and 
p.iilial, political and constitutional, have been showered from age 
U; age upon the (, hmese reading world. One 'of the best is me 
Tlu Chih T’tmg C/tirn, or mirror of history, so tailed because ‘ to 
view antiquity as though in a mirror is an aid in the administration 
of government.” It was the work of a .statesman of the i ith cen¬ 
tury, whose name, by a coincidence, was vSsu-ira Kuang. It em¬ 
braces a period from the 4th century b.c. down to a d. 960. It is 
written in a picturesque style, liut the arrangement was found to 
be unsuited to the systematic study of history. Accordingly, it wa.s 
subjected to revision, and was to a great extent reconstructed 
under the direction of Chu H.si (a.d. 1130-1200), the famous 
philosopher. 

In regard to biography, the student is by no means limited to 
the dynastic histories. Many hundreds of biographies have been 
written and huge biographical collections have been compiled and 
published. 

Geography and Travel.—^'rhere is a considerable volume of 
Chinese literature which comes under this head, but if we exclude 
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relatively few accounts of foreign countries, nothing in the w^ay 
of gerjcral geography had been produced prior to the arrival of 
the Jesuit Fathers at the close of the i6lh century. Up to that 
I)eriod geography meant the topography of the Chine.se empire, 
and of topographical records there is a very large and valuable 
collection. Most of the prefectures and departments have their 
individual topogra[)hies, ((Jtiipiied with great fullnes.s from records 
and from tradition. The buildings, bridges, monuments of archae¬ 
ological interests, etc,, in each district arc all carefully inserted, 
side by side' with biographical and other hjcal details. The Chinese 
have been fond of travel, and hosts of travellers have published 
notices, more or less extensive, of the different parts of the empire, 
and even of adjactjnt nati(jns. With Hiiddhi.sm came the desire to 
sec the country which was th(“ home of the. faith, and .several im- 
f)ortant pilgrimages w(tre undertaken with a view to bringing back 
images and sacred writings to ('hina. (’hief among these pilgrims, 
from the standpoint of the records which they left, were Fa Hsien. 
whose travels covered the- years a n. 390-414. and Hsiian Tsang, 
who was away frcjin ('hina from ad 6:’9 to 645 

Philosophy.—In [jhilosojchy China has almo.sf as long a his¬ 
tory as the Occ ident, A brief .M.'rx'ey tan only name a few out¬ 
standing figures and indicate some of the main trends of thought. 
As has bc'en hinted (see (TitNA; History), the Chou dynasty wit- 
nessed the beginning of f)hilosoj)hi( al S|wculation and before* its 
close the main schoc)ls of native thought had begun to take form 
Most of the founclers served the Slate as othcials and the prob- 
lc*m common to them all wa*-! one of government. 1'he empire was 
broken into many warring States, injustice and oppression were 
rife, and an awakening consc ic'ric e sought a rcunedy. The early 
[)hilosophers, thcui, were* ccincernecl chietly with social and c'thical 
<|uestions. 'I'hey were iiiicrested only incidentally, if af all, in 
theories of knowleclge or of a future life. What in (ime* c'ame to 
hr the* dominant school found Its great formulator in Confucius 
(bih and 5th centuries n.c ). Born in the feudal Stale of J>u in 
what is now Shantung, for part of his life he was in office. His 
standards weic- tc»o high to pertnit him to remain \)ermanontly in 
official position, and during most of his career he was a teacher, for 
year.s travelling from place to place hoping that a iirince would 
accept his service's on his owre exacting terms. He ])elic*ved social 
.salvation to lie chic-lly in a return to the best of the past. This he 
itderpretccl as emphasis on the cultivation of morality in the gov¬ 
erning clas.sc's (for he bclic'VC'cl that fcolitical problems were funda¬ 
mentally ethical and that the e.xatnple of the rulers detcrminc^d 
fhe character of the p<‘oi)le), on bringing into the .service of the 
Stale the mc'n of highest integrity and education, the ]>eriH*tua- 
tion of the ceretuonics. religious, social and political, of anliciuity, 
and on loyally to (he chief social relations, particularly those of 
Ihc’ family. He declined t(» discuss (he future life and was re- 
.servccl about the* supernatural, but he bad a profound belief that 
directing the' universe w'as a rightc'ous Being before whom man 
should stand in awe and conscious dependence. 

Mencius, who lived in the second half of the 4th century, 
revered Uonfucius but placed greater emphasis upon the innate 
goodru'ss of human nature and. as a natural corollary to it, emun- 
cialed tin- duly of princes to li.sten to (he voice of the people and 
the right of (he people to revolt against injustice in high places. 
Hsiin T/ai. of the ud century n.c.. reckoned a.s in part in the spirit¬ 
ual lineage of Confucius, held man to be bad by nature but capable 
of improvement through proper ethical staiulards and regulation 
by himsc'lf and the State. He denied all belief in the .supernatural 
and in spii ils, and depersonalized the ruling element in the universe 
by describing it as un\arying law. 

A secemd school of thought, commonly called Taoism and also 
beginning in (lie Chou dynasty, has as its basic classic the Tao Te 
Chifr;. The authorsliip of this is usually ascribed, although on de¬ 
cidedly dubious grounds, to a .shadowy I,ao Tzii, said to have been 
an older contemporary of Confucius. The Tao Tc Cfling held up 
as tdeal conformity to the way of nature (the Tao), Conformity 
to (he way of nature, it maintained, involved the absence of regu¬ 
lations and of ihe artituialities of civilization. In a rough way 
this early Taoism corresponded to the philosophical anarchism of 
the West. Chuang Tzu, of the 4th and 3rd centuries n.c., was of 


the same school, and by his vivid style did much to give it cur¬ 
rency—and prepared the way for its eventual dc'gradation. 

Mo Ti, of the 4th and 5th centuries b.c., was very influential. 
Fie held that all institutions should be judged by their ability to 
promote human welfare, and on that ground condemned, among 
other things, music and elaborate funerals. He also believed that 
ruling the universe is a Being whose dominant characteristic is 
love, and that love of man for man should be the basic principle 
of human conduct. He was followed by two schools, one of which 
developed his principle of utility into a logical method based on 
empiricism, and the other emphasized the religious side of hi.s 
leaching. 

Vang Chu, also of the 4th century b.c., was an ethical egoist, 
who would have each man seek happiness for himself in ways 
dictated by prudence, but with no care for the happiness of others. 

'Fhe Legalists, who flourished chiefly in the 4th to the 1st cen¬ 
turies B.C., emphasized well-devi.sed laws, adjusted to the needs of 
the time and enforced by an autocratic state as a means of bring¬ 
ing order into the disturbed society of their day. 

With the Han dynasty, Confucianism was made (he established 
I)hiloso[)hy of the .State, and free speculation tended to die. 
iVIoliism and Legalism disappeared, although not without leaving 
(heir imprint; and Taoi.sm, while at times popular at court, de- 
gt neraled into a search for the elixir of life and a means of effect¬ 
ing Ihe tran.srnutation of metals. At least one s(*mi-inclepcndent 
thinker of im[)ortance, Wang Ch’ung fA.D. 27-97), appeared, 
teaching, among other things, that man might be either good or 
bad by nature, and declaring spirits and miracles to be hallucina¬ 
tions. With the entrance of Buddhism in (he latter part of the 
Han dynasty and the rapid .sj>read of the new faith in the noxt few 
centuries, new elements were brought into Chinese philosophy 
Descriptions of Bucldliism and of Buddhist thought are given cFe- 
where and need not be repeated here. Buddhism greatly inlluenccd 
Taoism, but for several centuries orthodox Confucianism was but 
little modified by it. During the Sung dynasty, however, Con- 
fucian scholars came to griias with some of the. fundamental issues 
raist'd by Buddhism and several interpretations contended for the 
maslerv’. That hnally accepted by the State had as its greatest cx- 
(Kment Chu Hsi (a.d. 1 130-1200), who by his lucid pen aided its 
triumph. Chu Hsi made Confucianism an orderly philosophical 
system, which, while professedly grounded solidly on the ancient 
classics, showed distinctly the influence of Buddhism, and had a 
cosmolog>’ that would have seemed strange to many of the Chou 
period. 

Until the beginning of the 20th century Chu Hsi dominated 
official scholarshij). Here and there w'as an influential rebel, most 
prominent being Wang Yang-ming (a.d. r, 1472-1528), who. 
after attempting to arrive at knowledge in the way commended 
by the orthodox (the investigation of the outward world), had an 
experience of enlightenment resembling that of the Buddhist, and 
henceforth sought by looking within his own mind and heart to 
understand the universe. Some modern radical scholars, more¬ 
over, regard a smtdl group in (he Manchu dynasty, the Han 
Hsiieh or Han Learning, as having prepared the way for the intel¬ 
lectual revolution of today. In the pre.sent century, with the 
breakdown of the older structure of government and its support of 
orthodoxy, and with the New Tide or Renaissance movement, in¬ 
terest in philosophical speculation again awoke. Many schools of 
thought have been repre.sentcd. 

Arts and Sciences. —Not much, relatively six-aking, has been 
written by the Chinese on militarx' strategy or tactics. However, 
a number of works of various periods have come down to us. 

Partly because of the high place traditionally accorded to 
farmers, who rank second only to officials and before artisans 
and traders, and because of the assiduity with which agriculture 
has been practised in all ages, a great volume of agricultural 
literature exists, some of it as old as the T’ang. Until the present 
crntur>’ the standard work was the Nung Cheng Ch*mn Shu, com¬ 
piled by Hsti Kuang-ch’i (1562-1634). It is in 60 sections, the 
first three of which are devoted to classical references. Then fol¬ 
low two sections on the division of land, six on the processes of 
husbandry, nine on hydraulics, four on agricultural implements, 
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six on planting, six on rearing silkworms, four on trees, one on 
keeping and breeding animals, one on food and i8 on provision 
against a time of scarcity. 

From Chou times China has had medical works of many kinds. 
Until the coming of Western medical science, in the whole range 
of Chinese medical literature there was nothing which could ap¬ 
proach the Pen Ts'ao Kant' Mu, or Materia Medica, called the 
Herbal. This was compiled by Li Shih-chen, who completed his 
task in 1578 after 26 years’ labour. No fewer than 1.892 species 
of drugs, animal, vegetable and mineral, arc dealt with, arranged 
under 62 classe.s in 16 divisions. 

Mathematics and astronomy have both been w'ritlen about 
fairly extensively. Foreign influence ha.s been potent in both these 
fields. 

The practice of divination is of ancient date, more so than even 
the / Chin^, or canon of changes. The / Ching was originally de¬ 
duced from eight diagrams made up of broken and unbroken lines 
(thus, etc.>. It is attributed, mistakenly, to Wen 

Wang, whose son founded the Chou dynasty. To it many of the 
greatest Chinese philosophers devoted much thought and it has 
been widely used by many different kinds of diviners. Numbers 
of other methods have also been adopted and have yielded a con¬ 
siderable bulk of literature. In like manner, geomancy is a subject 
on which many volumes have been written; and the same applies 
to palmistry, phy.siognomy and alchemy. 

Calligraph}’, in the eyes of the Chinese, is just as much a fine 
art as painting, but the latter occupies the larger .space in Chinese 
literature and forms the subject of extensive works. One of the 
most important of these is the Ilsuan Ho IJua P’u, the author of 
which is unknown. It contain.s information concerning 231 
painters and the titles of 6,192 of their pictures, all in the imperial 
collection during the reign period Fhuan Ho (a.d. ii 19-1126) 
from which the title is derived. 

The literature of music does not go back to a remote jXTiod. 
The canon of music, which was formerly included in the Confucian 
Canon, has been lost for many centuries. The works now avail¬ 
able, exclusive of entries in the dynastic historie.s, arc not older 
than the 9th century a.d. There arc a vast number of works, 
many of them exhaustive, on such topics as archaeology, seals (en¬ 
graved), numismatics, pottery, ink (the miscalled “Indian”), 
mirrors, precious stones, tea, wine, chess, wit and humour, cook¬ 
ery, etc. Reprints of miscellaneous books and pamphlets in a uni¬ 
form edition, the whole forming a “library,” have long been a 
favourite means of disseminating information. In a similar man¬ 
ner it has been customary for relatives or friends, sometimes for 
the trade, to publish the “complete w'orks” of important and often 
of unimportant writers, usually soon after death, 

Novels and Plays.^ —Although novels were formerly not re¬ 
garded as an integral part of literature proper, it was generally 
conceded that .some might be profitably studied, if for no other 
reason than their style. Their first marked development was in 
the Mongol dynasty. The San Kuo Chih Yen I, an historical ro¬ 
mance based upon the period of disruption at the close of the 2nd 
century A.D., is a delightful book, packed with episodes of battle, 
heroism, self-sacrifice, skilful strategy and all that goes to make 
up a stirring picture of strenuous times. Its author cannot be 
named for certain; it grew as a series of popular tales told and 
retold for centuries. From the i,Hh century the growth of the 
novel was continuous; and finally, in the i6th centur)', a point 
wa.s reached which is not likely soon to be surpassed. The Hung 
Lou Meng, written in the i8th century, is a creation of a very 
high order. Its plot is intricate and original, and the dthtourment 
startlingly tragic. 

By an evolution probably extending over many centuries, 
stage-plays came into existence in China. In the earliest known 
ages there were set dances by trained performers, to the ac¬ 
companiment of music and singing; and something of the kind, 
more or less ornate as regards the setting, had long been associated 
with solemn and festive occasions. However, not until the days of 
the Mongol rule, a.d. 1280-1368, can the drama proper be said to 
have come to full flowering. There is an excellent collection of 
too plays of the Mongol dynasty, published in 1615. There is also 


a large collection, issued in 1845 and in the years following. 

Dictionaries and Encyclopaedias. —The Erh )'«, commonly 
classed as a dictionary, i.s referred by natua* scholars generally to 
the 12th century b.c., but some parts of it aic at least as late as 
the 3rd century u.c. With the S/iuo HTb/. or explanation of 
written w^ords, we Ixgin the long list of lexicographical works 
which constitute such a notable feature in Chinese literature. A 
scholar named Hsu Shen. who died about a.d. 120. made an effort 
to bring together and analyze all (he characters it wa.s jKKssible 
to gather from (he written language as it existed in his own day. 
He then proceeded to arrange these characters (about 10,000 in 
all) on a system, by radicals, which would enable a student to 
find a given word without having to search through the whole 
book. Passing over a long series of dictionaries and vocabularies 
which appeared at various dates, some constructed on Hsii Shen's 
plan, with modifications and improvements, and others, known as 
phonetic dictionaries, arranged under (he finals according to the 
tones, we come to the great standard lexicon produced under (he 
au.spices, and now bearing the name of the Emperor Kang Hsi, 
A.D. 1662-1723. The total number of characters given therein 
amounts to about 49.000, grouped no longer under (he 540 radicals 
of Hsii Shen but under the much more manageable numl>er of 214, 
as already used in earlier dictionaries. Further, as the groups of 
characters would now be more than four times as large a.« in the 
Sf/uo H en, they were subdivided under each radical according to 
the number of strokes in the other or phonetic part of the char¬ 
acter. 

Considering the long unbroken .serie.s of years during which 
Chine.se literature has, in spile of many losses, been steadily gain¬ 
ing in bulk, it is not astonishittg to find that rla.s.sica). hi.storical, 
mythological aiid other allusions to j)ersonagcs or e\'ents of past 
times have also grown out of all j)rop()rlion to the brain cai)acity 
even of (he most brilliant student. Designed e.sj)ecially to meet 
this difficulty, there are several well-known handbooks, elementary 
and advanced, which (race such allusions to their source and pro¬ 
vide full and lucid explanations. In their desire to l)ring together 
condensed, yet inecise, information on a largi' variety of subjects, 
the Chinese may be said to have invented encyclopaedias. They 
differ, however, from Western encyclopaedias in being made up, 
not of articles especially composed for the purpose, but of ex¬ 
tracts of existing works. Though not the first work of this kind, 
the T\ii P*mg Yii Lan is an early famous example. It was i)ro- 
duced toward the dose of the 10th century' ad., under the direct 
supervision of the emperor. Its total number of sections i,s over 
1,000, arranged under 55 headings. Other encyclopaedias, differ¬ 
ing in scope and in plan, appeared from lime to time. The largest 
ever compiled was the Yung Lo Ta Tien, under the orders of the 
third emperor of the Ming dynasty. Yung Lo’s ohject was to col¬ 
lect all that had ever been written on the Confucian Canon, hi.s- 
tory, philosophy and the arts and sciences. The resulting work was 
l^too huge to be printed, for it ran to 22,937 books, and only three 
copies were made. Of these, two were destroyed on the fall of 
the Ming dynasty and the third, with the exception of a few odd 
volumes, at (he time of the Boxer outbreak. The Vn Shu Chi 
Ch'eng yjSLS planned, and to a great extent made I'eady, under in¬ 
structions from the Emperor K’ang Hsi and was finally brought 
out by his successor, Yung Cheng, 1723-35. 

Recent Developments. —The intellectual revolution which is 
one of the accompaniments of the impact of the West upon China 
has resulted in a vast flood of literature. Most of it is ephemeral ; 
newspapers by the thousand, magazines by the score, i)la(:ard.s and 
pamphlets. Much of it is in (he form of text-books on rnodenr 
subjects issued by such publishing houses as the Commercial 
Press. Some is of a more original nature, such as a history of 
philosophy by Hu Shib, books by Liang Ch’i-ch’ao, and Liang Siu- 
ming’s The Civilizations of the East and the West and Their Phil¬ 
osophies. Ail these are symptomatic of the greatest intellectual 
ferment that China has known for centuries. Much of the mod¬ 
em literature is in the pei hua, a purified form of the mandarin. 
Accepted standards of literature as of other irha.nes of human 
thought and activity have been challenged and the end is not yet in 
sight. 
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\i tiu' (ondusion of this hrirf survey of Chinese literature, ii 
tii,i> well he asked how .such an enormous nod ever-increasing 
mass has In-en handed down from Keneration to generation When 
the Chinese heRan to write in a literary sense they seem to have 
trarc'd their characters on sli|»s of harnhoo with brush-pens. Under 
the Han clvnasty paper veas develo])ed, the traditional date of its 
invention being A.o 105. f'rinting was preceded by rubliings from 
inscriptions, printed silk, stencils, seals and stamps. The earliest 
extant examfiles of true printing, by means of engraved blocks of 
wood, date from a.o 770 and are from Japan, but these were 
preceded by c-arlier steps in f'hina for the purpose of reproducing 
the Huddhist Scri[)furc-s. 

Moveable types were invented in tb<* nth century, but the pre¬ 
vailing method even today is hy engraver! blocks ol wood, one 
fdor k for each two pages of text 

hiitt.tockAPUV.L. Ia‘gi7<‘, Thr Chim'sr Clniuts (iSfn-72); A. 

Wvlirs Notrs on C'hintu Jjtrraturr E. Chavannr's, Mrntoircs 

histori(}ut‘\ (iSrjt; • 11,0:;) ; H A Cilcs, ( hunnti I'zn (iKKn) and A 
fft\lt)r\ of Chinru- I.ilrralurr (n;oi)i A Forkc, Lun-Henv. (i()07); 
W E Soolhill, Thr An/tlnl', of (onfuciwi (ir>to); D. T. Suzuki, 
/I firirf {li\ior\ of T.nrh Chinr^e Thilosofiliy tirjia); V U. Fung, 
d History of Chinr'r i‘hilo\ophy (irjiy); .A. Waley. One Hundred 
and Si frntv Chinrsr I^ornis \ VV Hvnncr anrl Kiang Kang-hu, 

Thr Jodr Mountoin. A I'hinrsr Aniholoyv, Prinft Thrrr Hundred 
f‘ornn of thr T'liny !t\nii\t\\ ^tS-Qori G Margc)uIi(‘S. Lc 

Kou Wrn Chinois ; Hu Shih, Thr Development of the Lof^iral 

Method in Aniient China (0^221; ( P Prurr'. 7 'he Philosophy of 
Human Snlure h\< ( hu Hsi Chu Hsi and His Masters 

S Ghata. l.i To (k)::)] C H, Hrcwitt-Tavlor, San Kuo 
; /ait kcr. J'hr Chinese Theatre ; C. S. Gardnc-r, Chinese 

Traditional Historiographs (irjcH); T F Cartt'r, The Invention oi 
Printing in Chinn and Its Spread Wrstward (i()2S); H H. Duhs, 
Hsunlze, Thr Moulder of Ancient ('onfurianism (i(j27C J. J. E 
Iliivvcndak, 7 he Ho(>h <>1 Lord Shnng (it)2H). IK S. 1 ,) 

CHINESE MUSIC. Music played a great part in the origins 
of am ieni Chinese c i\'ili/,ilion, (he pitch-pipe of the normal 
pitc h (called Huaiig-c hung) w'as the basis of (he ('hinese sys¬ 
tem of measures, of the calendar and of their asironrjmical calcu¬ 
lations. 

A. Mutiical System. —.According to tradition, (he emperor 
Iluang-ti (c. ,’6()7 n.(\) .sent his inini.>>ter Ling-lun to the Kun¬ 
lun mountains in north-west C'hina to cut a pilch pipe from 
a siM'cies of hainhoo wliich gave (he tiotc Iluang-chung. Kleven 
other notes were derivecl from this note by the following process; 
a Ihiid part of the nine-iinh pipe Huang-rhung was cut off, thus 
produr ing a second jiipe, Lin-chung, which was six inches long 
(()>; ,11 and ga\e the liftli. The second pipe was divided into thrc'c 
parts, and one of the third parts was added to it (8 in. or 6X,\); 
(his g.ive the desiending lourdi (,'rai-(.su) from the second piix*. 
aiul so on. 1 his was thr- origin of the 12 Chinese pitch pipes; 
Huang-rhung (0), 'i’a-lu Tai-tsu (H), Chia-c,hung (L>J). 

Kji hsi (E). (*hnng-lu (f ), Jui-pin (h'Jt), Lin-chung (^*1), l-tsc- 
(CiJ), Nan-lu (.A), Wu-i (A^), and Ying-chung (H). The 
Cliine.se syslr-m r)f lifths is first mrmtioned in the work Lu-Tsu-^ 
Chtni Chiu, whit h rlates from the trd century n.c".—about the time 
when (he I’ythagorean musical .system wms made known in Cre-ece 
by the juipils of Pythagoras. 

' As the cirt le of lifths could not he closed owing to the (I'y- 
thagorr-an ) comma, the Chinese made a number of attempts in 
(he course of the ages to divide the octave into 60 notes (King- 
fang. c 40 H C’ C ,t()0 notes (Chien-lo-chih, r. a.d. 450), iS notes 
(Tsai-yuan-ting, c ad. iiSoC and 12 notes (Ho-cheng-tien. c. a.d. 
420 and Wang'po, c a.d. ()5S), cniual and unec^ual tenijierament 
resiiectively. The old system of tihhs still continued however to 
lx- the prevailing .system. Finally. Prince Chu-tsai-yu, in 1505. a 
century earlier than Andren.s Werkmeister (1691) in Euroix*, fixed 
thr twelve* })itc:h-i)if>e.s in ec^ual temperament; in order to obtain 
the nearest semitone he divided the length of a pitch-pipe by 
] 05r)4f)U or 'v'2 anrl its diameter hy i-02c)2S57 or *^2. The 
mathematical and physical l)asi,s was confirmed by cxjxTiment by 
the llelgian authrmify on acrmstics, V, Ch. Mahillon. 

The ancient Chinese scale has five tones; Kung (CL Shang (D), 
Chiao (E), Chih ((I) and A'u (.AY Later, under the Chou dynasty 
(1122-255 F <’L two further notes, Pien-chih (F|) and Picn- 
kung (H) were added. 


Each note of this scale of five or seven notes can be used as the 
primary note of a scale, and this gives five or seven modes, just 
as in Greek music we have the Doric, the Phr>'gian mode, etc. 
As each of these five or seven modes can be transposed in twelve 
ways, th(;rc arc 60 or 84 keys in Chinese music. (X.) 

Musical Practice. —The ancient theory and the classical music 
of [wst centuries are connected almo.st exclusively with the rites 
and cerernmiies of the .temples of worship anrl of the court. One 
of the old literary classics, the Li Ki or Book of Rites, contains 
many allusions to mu.sic; and one whole section (said to be a 
later interiiolatirrn t is devoted wholly to mu.sic in its ethical, 
ritual and symbolic a.spects. Until a few decades ago the Imperial 
Ministry of Rites included a burr^-au of music, but the function 
of this office seems to have been entirely a matter of ceremonial 
irarlition, and to have had no r onnection with the i)ractice of 
music in its popular forms. The performance of ritual music 
was continued in certain places up to most recent times with a 
scrupulous adherence to tradition. The solemn celebration of the 
highest office of the Confucian worship is accompanied by a tra¬ 
ditional orchestra of 44 piece.s. 'J'aoist tramples are content with 
about six instruments. In the Confucian solemn rite the Emperor 
himself was suppo.sed to be the chief celebrant. The pentatonic, 
non-harmonic mu.sic for this celebration has often been reproduced 
in European notation in th(; books on Chinese music, piartii ularly 
the .solemn march to which the imperial worshipper proceeded to 
the door of the temple and the coruluding monodic hymn to Con¬ 
fucius (Ta t.sai K’ung (sen) in which all the instruments and 
voices took part. 

Mu.sic outside the teni[)le.s is more popular in character and 
has probably been subjected to more fna^uent changes in style; 
although even here the tenacious conservali\e instincts of the 
race have handed down a more archaic t>’pe of music to the present 
day than is known in (he occidental countries. The practice of 
this music by individuals, particularly hy amateurs of high 
social status for their own aesthetic satisfaction is not so wide¬ 
spread in ('hina as in the West. Home or household music seems 
to have been more highly developed in Japan than in China. There 
is. in China, no well organized class of professional music teach¬ 
ers. Most musicians acquire their art in a jmrely empirical way, 



Chinese gong and stick, a musical percussion instrument now 

USED CHIEFLY IN THE THEATRE 

although there is a considerable body of books containing the 
notations of tunes for various instruments. This notation is not 
a staff notation, but a tablature system, that is, a series of signs 
or symbols for the individual tones, frets or finger po.sitions. 
Vocal music has an important place in th'* temples and still more 
in the theatre. .Apart from this it is not cultivated as an art 
co-ordinate with instrumental music to the same extent as in 
Western nations, although the singing of songs and ballads is not 
uncommon. 

Musical Instruments.—T^e number of instruments used by 
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the Chinese is comparatively 
large. Moulc lists and describes 
not fewer than 130. Many of 
them are, to be sure, mere toys 
or signal instruments of no great 
musical importance. They are 
used by mountebanks at fairs or 
markets, and by hawkers or beg¬ 
gars. European writers about 
Chinese instruments devote much 
^pacc to the tlcscription of the 
ancient classic instruments used 
ill temple worship, many of which 
have long since gone out of com¬ 
mon u.se. They are largely per¬ 
cussion instruments, including 
many forms of highly ornamented 
drums (King ku, po fu, 

mm ; pong ku, WvJt ), sonorous 
stones .single (/V ^’’/ng 4$^^) o’" 
arraiiged in chimes (pirn k'in 
)or bron/.e bells used in the 
same manner {po chuiifi, mn, 
pirn The k'tn ^ 

is a narrow hollow box 3 to 4 ft. 
in length, with slightly convex 
upper surface. It has live, or in 
more modern instruments, seven 
silk strings plucked with the fin¬ 
gers, and was still used until 

fairly recent times for refined „ mct-opolitan mus*um 

artistic music. Its Japam^se coun- of art 

terpart is the koto. A larger in- The three-stringed Chinese 
.strument construct.‘d on the same 

firinciple, but having in earlier times as many as 50 .strings, later 
only afiout 25, is the sr, rarely u.sed except in ceremonies. The an¬ 
cient instruments were classified by the older theory according as 
they produced the sound of stone, metal, silk, bamboo, wood, skin, 
gourd and earth. The most important instruments still in use are the 
Iwo stringed fiddle, ku k’in, the four-stringed moon guitar, 

y”urli k’in, ; the four-stringed, pear-shaped, balloon guitar, 

P'i l tbe three-stringed guitar with a very long neck, san 

ksirn, a first cousin of the Jajianesc sarnisrn. Of the flute 

type arc the straight (direct) flute ksiao and the transverse 
flute ti, '1^. Reed instruments are represented by the gentle 
kuan a straight bamboo tube, 8 to 10 in. long, with a rice 

straw serving as a double reed or olioe mouthpiece; aiul the shrill, 
50 a double reed instrument with a conical wooden body 

ending in a metal “bell,” often called the Chinese clarinet. The 
j//cwg ^consists of a lacquered wooden body (formerly a gourd or 
calabash), about the shape and si/se of a tea cup. and a mouth¬ 
piece through which the jdayer inhales the air. On the body arc 
groujied 13 to 17 speaking piiH’s, slender bamboo tubes each pro¬ 
vided with a thin, free reed of metal. Each tube has a hole below 
the reed and the pipe speaks only when the hole is stofifx'd by the 
player’s finger. The yowg k’in,fl(i^, or foreign psaltery, consists of 
a trapezoidal sound box about 2 ft. in width over which arc 
usually stretched 14 to 20 double, triple or quadruple sets of 
metal strings which are played by striking them with two light 
bamboo rods. 

Modern percussion instruments, used chiefly in the theatre, 
include the large gong (lo §9|), cymbals (Pof^), a flat circular 
drum, struck with a pair of light sticks (pang ku and sharply 

resonant wooden blocks or castanets (po pan^(^J^). Before the 
revolution of 1911-12, professional musician.s had no high .social 
standing. Those who played in the theatre commanded more 
respect than the players in funeral or wedding processions. 
Courtesans and beggars who played and sang, and ballad singers 
were of the lowest rank. The Chinese theatre makes copious use 
of music, the drama being practically a music drama. A relatively 
very small part of the play is given over to unaccompanied spoken 
dialogue. The recitative portions are either punctuated by the 


percussion instruments or are invo.sted with a continuous rhythmic 
accompaniment of thc.se instruments which often drown out the 
actor-singer s voice. The lyric portions of the performance are 
accompanied by the fiddles, guitars, flutes or piin-s. The protag¬ 
onist selects the tunes from among a large number of well-known 
conventional strains or motives, said to be very old The instru¬ 
mentalists accompany in unison, although, since they play without 
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Chinese dulcimer (YANg ch in), having 16 sets of strings. 4 in 
EACH SET. AND PLAYED WITH TWO BAMBOO BEATERS 

written masic, embellishments and variations are produced ad 
libitum, and there are at times instances of th(“ usi* ot double 
notes and traces of an embryo type of contra[)untal invention. 
The Chinese ideal of good vocal jicrformance, particularly for 
the male actors, re<|uires a high, forced falsetto tone production. 

All of this music, as well as the popular music of funeral and 
wedding processions and of street songs is, like the sacred music, 
distinctly iK-ntatonic. Hut where, as in the ixipul.ir orchestra or 
solo jx'rformance. the art of improvisation and embidlishment 
has free play, the larger intervals of the five-tone scale are fre- 
(juently filled out in runs and figures, as a careful analysis of 
phonograph records (Erich Ki.schim) has shown. Hut twin here 
the imjTortaiKe of the pentatonic skeleton or foundation is lieyond 
doubt and is easily .sen.sed by the European hearer. Since the 
revolution the intluence of Westc'rn music has become more 
marked. 

Bibi.iookai'uy.- J. A. V’an Aalst, Chinesr Mtisir (18H4) ; A. C Moule, 
“A last of the Musical and Other Sound-I'roducini’ Instruments of 
the ChinoM-,’' Journal of the North-China lironch of the Royal Aautir 
Sor/rty (vol. .v.xvi.v., igo8) ; I.otiis Laloy, \fudque Chinoisr ( igio) ; 
Erich Fi'^rher, “Heilrune zur Erfor.si hune der chinrsi.srhen Musik.” 
SafMtnelbande Jrr Jntrrnationalrn Musik-Grsilhrhnft tvol. xii., no O ; 
Maurice Courant, “Sur Ea Musi(|Ue Classique des C'hinois.’’ Encyilo- 
pMie dr La Musique (1914) ; G. Souli6 de Morant, Theatre rt Mudqur 
rn Chine (1926). (O. K.) 

CHINESE PAINTING. The first thing to be said about 
Chinese painting is that very little is known of its actual achieve¬ 
ments. We have indeed ample reiords of the lives and works of 
innumerable painters, from the first centuries of our era onwards, 
and a mass of criticism. Chinese paintings also exist in vast 
(juantities. But. it must he realized that of genuine, or probably 
genuine, works of the great master.s of the best jteriods, very few 
indeed remain. It is impossible to doubt, from the evidtmee of 
what has .survived, and from literary records, that Chinese paint¬ 
ing, with its majestic and continuous tradition of more than i.qoo 
years, is one of the greatest schools of painting that the world has 
.seen. But we are quite without the means of cornjiaring Chinese 
painting as a whole with the paintings of Italy, or any other 
European school, the successive masterpieces of which are known 
and accessible lo every student. 

It is true that during the 20th century the almost complete 
ignorance which prevailed on the subject till the end of the tgth 
century has l>een greatly lessened. Important discoveries have 
been made, and it is impossible to predict what may yet be dis¬ 
covered. The fundamental difficulties, how-ever, of the .study of 
Chinese painting arc likely to remain; the extreme rarity, namely, 
of certain and documented works, on which an accurate con¬ 
ception of the greater masters' style can be based. The practice 
of repeating famou.s designs with variations, of copying ancient 
works, which has prevailed in all ages, makes it possible to have 
a general idea of the styles of certain periods and certain masters. 
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But immennc and repeated destruction accounts for the rarity oi 
ancient pictures in China itself In Japan collections have been 
made, centuries u^o, and religiously preserved; and these paint¬ 
ings form the best foumhtion for study, though in many cases the 
traditional aMribufions have Ix^en abandoned by modern criticism. 

General Characteristics.—Painting is the pre-eminent art of 
China. It is ri«hl that the art of any nation should be judged by 
a world standard, not merely from a national point of view. In 
.spile of all differences and jiecuJiarities, Chinese painting takes its 
plate with the (jlher jaictorial arts (jf the world, for there is a 
fundamental affinity between all .succe.ssful works of art. 

I’ainfing. for the Chinese, is a branch of handwriting. Both for 
writing and painting a brush is used; and to acquire a hue hand 
irj writing demands a ma.stery in manipulating the l>rush and modu¬ 
lating its strokes such as few European painters attain. Ink is 
the favourite medium; but Chinese ink is a wonderful substance, 
cajjable of an immen.se range and an extraordinary beauty of 
tone. Many C'hinese ma.sterjjieces are in monochrome. C'(»loured 
paintings are. either light-coloured or full-coloured; but the ink¬ 
drawing remains almost always the foundation of the design. 
I'Ve.si () [)aint ing. technically a different method from the fresco- 
painting of k.urope (.we Church’s Chrmi.stry of Paint.^ and Paint¬ 
ing,, p. 507. 1915), w'as largely practised—and probably the grand¬ 
est art of ('hina was in (his form—l>ul the frescoes of the finest 
period seem all to have been destroyed. The great mass of Chinese 
|.)i( ture,s, however, are paintings on silk or, It.'Ss commonly, absorb¬ 
ent paper, the [ligment.s being water-colours or body-colours (.rec 
R Petruc( i, F.ncyclofnUiir dc la Printicre Chinoise, 191S, a trans¬ 
lation of a well-known treatise illustrated with woodcuts called 
the MHstard Seed Carden. See also F'erguson’s Chinese Painting). 
Paintings are usually in the form of hanging pictures or of hori¬ 
zontal SI rolls, iti both cases normally kept rolled up. The latter 
form involves a mode of (omfiosition [icculiar to Chinese art, 
though imitated by the J(i[)anese, These paintings, often of great 
length, are unrolled bit by bit and enjoyed as a reader enjoys 
reading a manuscript. A succession of pictures is presented, 
though the composition is (ontinuous. Thus, in the case of land- 
.mape, for whic h I his form has been used with most felicity, one 
seems to be actually passing through the country depicted. Other 
forms are the framed picture ami the small album picture; screens 
also were employed for painting. 

Chinese leihniciue admits of no correction. The artist closely 
obscTve.s and >t(»res his observations in his memory. He conceives 
his design, and having completed the mental image of what he 
intends to paint, hr transfers it .swiftly and with sure strokes to 
the silk, 'fhe c omnumication through the .sensitive and powerful 
sfroke.s of the brush of something personal and unique must, in 
such an art. count for much in the .spectator’s a{)precjation. The 
qualities |)rized by the Chiiu’.se in a small ink-painting of bamboos, 
a fav'ourite sulrjecl alike with beginners and masters, are those 
prized in a piece of tine handwriting, only there is added a keen 
appreciation of the simultaneous seizure of life aud natural char¬ 
acter in the subject. In the Mustard Seed Garden treatise cited 
above, it is said that in a master’s work “the idea is present even 
where the bru.sh has not passed.” And this emphasi.s on the value 
of suggestion, of reserves and silences, is important to notice, 
because no either art has understood, like the C’hine.se. how to make 
emjity sj>ace a ixitctd factor in the ilesign. It may be that Chinejie 
paitiling relies too much on suggestion, presuming in the spectator 
a sensibility and a fineness of organization which are found but in 
choiie .socielie.s; on the other hand it avoids that laborious accu- 
mukition of unessential phenomena which in Euro[iean art has 
proved the death of so many pictures by accomplished hands. A 
certain slightness, comparatively speaking, is inevitable in Chinese 
paintings, jiartly because of the water-colour medium, partly be¬ 
cause .suggestion is preferred to statement, partly because .so many 
of the artists were amateurs and not professionals. It is remark¬ 
able, how'ev'cr, how solid and structural a Chinese landscape can be. 
The greater painters gave much thought and pains to elaborating 
a convention by which the sense of shape and mass can be given 
to rock forms, tor instance, without losing directness and vitality 
of brush stroke, the sense of handwriting. Each successful con- 
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‘ / vention was preserved, handed down and imitated. Mountains 
j could be painted in the manner of this old master or of that. 

I And the Chinese, with their passion for codification, have care¬ 
fully tabulated all thc.se various methods. The painter's art is 
also saturated with literary associations. Certain flowers and cer¬ 
tain birds, for instance, are painted together because their asso¬ 
ciation i.s con.secrated by a clas.sic poem. Many of the painters 
w'cre poets; some, like Wang Wei, equally distinguished in both 
arts. But it i.s less the direct illustration of a poem or story that 
is normally aimed at, than the evocation of a mood similar to 
that expres.sed in the poem. 

When wc turn to the subject-matter of Chinese painting, we are 
struck by the early appearance of landscajie art and its actual 
predominance. Landscape is accounted the most important of 
subjects because it includes man and all living things; the whole 
i.s greater than the part. Man does not play the central and heroic 
part that he plays in the art of Europe, for which the nude human 
form is the most significant and expres.siv'c of motives. Flowers 
are (juile as important as figures. This difference in the funda¬ 
mental conception of life and the universe makes itself felt in 
design. Instead of the symmetry which contemplation of the 
human body has made the basks of Western composition, the 
Chinese prefer the principle of balance. They contemplated trees 
and .saw that (hey were unsymrnetrical but perfectly poised. Where 
in Eurojie wc have Christian themes, in China we have Buddhist 
themes; instead of the stories of classic mythology we have the 
stories of Taoi.st legeml and the fairy tale. Genre-painting (i/.v.) 
is as common as in the West, though portraiture is perhaps less 
common. But always the. life of the world outside man,—the 
life of animals, birds and plants—plays a much larger pan than 
in Western art. The life of action counts for less, and the con¬ 
templative life for more. 

HISTORY 

Early Periods.—From literary references we can infer that 
painting was practised in China several centuries at least before 
Christ, chiefly in the form of portraiture. It is not till we come 
to the Han dynasty, that we have any more tangible evidence, 
though there exist some rude designs in red on jade which may be 
a thousand years earlier. Designs on lacquer of the ist century 
A.D., found in Korea by Mr. Umchara, and in Chinese Turkistan by 
Sir Aurel Stein; some rough ^mintings on tiles (Eumorfopoulos 
collection), and other decorations; outline drawings on vases of 
rather later date, give some hint of what painting in the Han 
period was like. We see that a Chinese type of decorative 
design, animated by movement in the forms, was already matured. 

The incised stone friezes of the period are clearly translations of 
paintings, and these give an idea of the character of pictorial 
design and the range of subject—scenes from history and legend, 
ceremonies, dances, mythical creatures, and all the fairy world of 
Tnoi.sni. 

In the 4th century, however, flourished an artist who ranks 
among China’s most famous masters; Ku K’ai-chih. There exist 
two rolls attributed to him; one, 'Phe Admonitions oj the Instruc¬ 
tress in the Pulaie, is in the British Museum; the other, illus¬ 
trating a poem on a river nymph, is in the Freer collection at 
Washington. These paintings are by different bands. The one 
in the Freer collection is altogether drier in handling, and may 
be a Sung copy. The British Museum roll is of a marvellous 
subtlety and distinction; the line is intimately e.xprcssive. Its 
actual date is disputed, but it is generally thought to be, if not 
an original, a T’ang copy. In any case there is no doubt that both 
of these paintings represent the design of the Chin dynasty (aJ). 
265-420), They are, therefore, extremely precious documefits, 
and their value is increased by the fact that while the British 
Museum roll depicts scenes of court life, with all the details of 
dress and accessories of singular refinement, the Freer roll, with 
its dragon chariot and floating fairies, gives the imaginative or 
fanciful side of the art of the period. In both cases the land¬ 
scape element is quite primitive. The landscape introduced into 
the London painting is indeed in strong contrast with the con¬ 
summate grace and expressiveness of the tall and slender figures. 
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and the air of a mature and fine civilization which they seem to 
breathe. Far from being primitive, the figure-drawing seems to 
belong to the close of a tradition rather than its beginning; and 
we may conjecture behind it the ruder, masculine style of Han 
gradually subtilized and transformed in the direction of elegance 
and charm. Ku K'ai-chih famed especially for his portraits, 
painted all kinds of subjects, including Buddhist themes. But if 
we may take these two pictures attributed to him as typical of the 
period, we find no trace of Indian influence in them. 

Of about the 6th century arc some of the earliest wall paintings 
in the rock temples at Tun-huang, on China's western frontier 
(sec Pclliot, Grottes de Touen-houang, vol. iv.), full of animated 
movement, containing figures of the same slender and elegant type 
as those in the Ku K’ai-chih roll. But these are provincial in 
manner. 

It was in the 6th century that the famous six canons of Hsieh 
Ho. him.self a i)ainter, were formulated. The exact meaning of the 
Ijr.^t and most important of these has been disputed, but it is clear 
that the emphasis is laid on creative inspiration, conceived not 
as a personal gift, but as the spirit of the cosmos entering into 
the artist and enabling him to produce in his forms the movement 
of life. 

The legends of the great masters tell, not of the deceptive ap- 
jiearance of reality in their paintings, but of their being .so in¬ 
formed with passionate life that they assumed material existence 
and motion. The emphasis on movement is significant. Even in 
decorative designs the forms seem to move and flow. 

The T’ang Dynasty (a.d. 618-907).—In the 7th century the 
empire, after a period of division, was consolidated under the 
great T’ang dynasty, which lasted for 300 years. This was un¬ 
doubtedly Ilje perioil of China’s grandest art. It is true that almost 
all the painting of the time has perished; but all the available 
evidence cfmfirms the testimony of the Chinese historians and 
critics to the greatness of the T’ang masters. Some fragments of 
a painting of a spring festival, found by Sir Aurcl Stein in 1914 
at Turfan, and some other paintings found in the same locality by 
the Otani expedition, are precious relics of early T’ang art, for 
they show us something of the pictorial style of the early 8th 
century. Here we find the new T'ang ideal of feminine beauty: 
a more massive form, compared with the slender elegance of pre¬ 
ceding period.s; a full, rounded face, with hair heajxHl around and 
ahcjve the head, and an air of smiling health. Precisely the same 
types and ihe .same pictorial motives are found in the few pictures 
surc'iving from this period in Japan. And it i.s from the early 
painting of Japan, closely modelled on Chinese prototypes, that 
wo can most safely infer the great style of T’ang. This kind of 
painting is mostly Buddhistic, and the grandest T’ang works were 
of Buddhist inspiration. Supreme among them, according to all 
testimony, were the works of Wu Tao-tzu, acknowledged to be 
the greatest of all Chinese painters. 

China, during this epoch, was open to foreign influences as she 
has never been since. Her empire expanded westward; her 
suzerainty extended as far as the Caspian. Envoys and tribute- 
bearers were constantly coming or going; there was a great inter¬ 
est in foreign ways, dresses and customs; Indians, Persians, 
Turks and Syrians met in (he capital, which was truly a world 
centre. But the influence of greatest moment was Buddhism, now 
accepted with fervour. Great numbers of Indian monks, some 
of them doubtless arti.'its, were settled in China. Chinese pilgrims 
journeyed to India and brought back sacred manuscripts and 
images. But Chine.se art, strong in its own traditions, w'as able 
to assimilate the Indian formulae and create a BuddhLst art of 
extraordinary .splendour. .'Vmong the earliest of the T’ang masters 
may be mentioned Wei-ch'ih I-scng, who came from Khotan to 
China about 630. A copy of a picture of Vaisravana by this 
artist is in the Freer collection at Washington; and his style is 
perhaps to be discerned in a remarkable roll in Mr. Berenson's 
collection. Yen Li-pen (bom c. 600), was famous for his 
portraits of national worthies, foreign envoys and Buddhist 
pictures. W^e know his work only through copies. With W'u 
Tao-tzu, T ang painting underwent a transformation. His early 
style was fine and delicate; later, it became broad and of amazing 


ptiwer. He painted over 300 Buddhist frescoes, as well as paint¬ 
ings of all kinds of subjects on silk. .Ml have iH'rished. One or 
two of his designs have been preserved by l)eing engrave<l on 
stone, and some paintings and drawings are extant which may be 
copies from his work. The majestic fresco Three Bodhisuttvas, 
given to the British Museum by Mr. Kiiniorfopoulos. dating 
probably from the 12th century, presumably preserves the T’ang 
tradition, and from it we may infer the yet grander and more 
magnificent creations of W'u Tao-tzu and his followers. All 
rccord.s agree in emphasizing the overwhelming power of his 
creations and also the almost sculptural character of his figures. 
Of actual and authenticated work by a known T'atig artist we 
have only five portraits of priests (much damagedf painted about 
800 by Li Chen and preserved in Japan. These are in a contained 
and rather austere style. But our chief documents for T'ang 
Buddhi.st painting are the pictures recovered from Tun-huang, 
on the western frontier of China, by Sir Aun l Stein and IVof. 
Pelliot. These arc now' in the British Museum, at Hellii and in 
Paris. A certain number are dated, with dales of the ()th and 10th 
centuries. Those which are in Chinese style may he taken to 
reflect the central tradition of Buddhist painting, though in a 
more or less provincial form. Of much the same character is a 
large Buddhist picture of the 9th century in the Boston Museum. 

The Tun-huang pictures are largely devoted to the cult of 
.\mitabha Buddha, who presides over (he Western ]\iradise. and 
of his spiritual son Avalokitesvara. or Kuan-yin, the genius of 
Compassion, who in later times assumes a feminine form 'rhere 
are many pictures of the Paradise, in which we see a host of 
blessed beings presided over by a Buddha (usually, luit not al¬ 
ways. Amitabha) gathered round a .sacred concert, where* a dancer 
fxrforms to music on a terrace raised above the lotus-lake Some 
of these coniV)lex compositions, containing a great number of 
figures, are remarkable for the harmonious serenity of the {|(>sign 
—there is no confusion or awkwardness in the arrangement—and 
the varied beauty of the colouring. Other votive pictures imrtrny 
the great Bodhi.sattvas, c.specially Kuan-yin, or sceru-s from the 
Buddha legend. In the former ca.sc, the forms, draperies and 
ornaments arc closely modelled on Indian prototypes; in the 
latter, typc.s. dress and architecture are juirely Chinese, I'rnm 
the small scenes sometimes painted at the .sides of the large 
pictures wc get a hint of the secular style of the ixTiod both in 
figure and landscape. The figures of donors, which are also fairly 
frequent, give us contemporary costume. Though mostly the 
work of artisans rather than artists, the value of the.se paintings 
as documents is very great, and a few are of real beauty as 
works of art. 

In this era landscaixi became important as an independent art. 
The character of Chinese landscape is seen in the word for land- 
scaije, shan-sui ( ), mountain and water. Li SsiVhsiin (b. 

651) was the first eminent painter who devoted him.self mainly to 
landscaix. He painted in greens and blues, with gold outline None 
of his works exist, but copies preserve the characteristics of his 
style. His son, Li Chao-tao, developed this teihnique. A small 
picture in the Boston Museum, ascribed to him hut prtdhihiy of 
later dale, gives a good idea of this “miniature” kind of landscape¬ 
painting. A very different tradition in landscape* was founded by 
Wang Wei (b. 699), who wa.s equally fam()U.s as a poet He ma¬ 
tured a style of ink-i)ainling, in w'hich the landscaix: became the 
counterpart of an emotion, more subjective and more “impres¬ 
sionist” in method than the work of Li Ssu-hsun and his school. 
Copies exist (one is in the British Museum, and an ( arlier one in 
the Freer collection* of a famous roll by Wang Wei Scenery of 
the Wang Ch'uan. The pairUing was engraved on .stone wh(*n it 
began to decay. Rubbings have been published by Hr, B. Laufer 
in Ostasiatische Zeifschrijt (April 1912). 

Ts’ao Pa and his greater pupil, Han Kan, were esiiccially 
famous for their paintings of horses. Han Kan found endle.ss 
subjects in the fine horses sent as tribute from Central Asia. 
He worked in the 8fh century for the cmi)eror Ming Huang. A 
contemporary', Han Huang, painted buffaloe.s and rustic scones. 
TTic splendidly modelled pottery figures of horses and camels 
found in T’ang tombs give us a clue to the vigour and breadth 
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plriJhcd"""'*' masters, whose original work has 

Admirable senre pictures and scenes from court life were also 
painted m this era. Chou Fang is known by versions fone in 
China and one in a New York private collection) of his Aleners 
to Music, a design in which the Chinese genius for eloquent 
siiatitig IS conspicuous. The beautiful picture in the Boston 
museum of Ladies Beating and Preparing Silk probably preserves 
a T'aun design. 

The Five Dynasties (a.d. 907-960).—In this short period a 
ureat many artists arc recorded, of whom Hsii Hsi was famous 
as a tlower-painter and (!hou Wen-chii for his pictures of women. 
Still mure celebrated was Huan^ Ch’uan, who painted landscape, 
birds, flowers, etc., and who is .said to have started what is called 
the “bonelf'ss method”; i.e., painting without a drawn outline. 

The Sung Period (a.d. 960-1279).—Under the emperors of 
the Sung dynasty China was re-united. The emperor JIui 'I'sung 
was him.self a painter and a great tolledor. Jn his reign the 
A<aden)>' of i’airiling beianie \’ery promini'nt and attracted arti.st.s 
from all parts. A certain realism was inculcated, but in .style a 
lasiidious simplifity was to be aimed at. T'he small album- 
painting of a bird in a liough in the Eumorfoi.)oulos collection, and 
similar paintings in famous albums in Japan, some ol which are 
attributed to llui 'Isung, illU'lr.ite the ideals of the time. l'lov;er- 
painting, hardly existent in the 'I 'ang period, was now a favourite 
theme, and .some painters, like Wen 'I'nng, specialized in ink- 
painling of tin.- bamboo, (Jf the llower-pamiers Chao Ch'ang was 
the most cidebraied. The most eminent master in landscape of 
Northern Sung was Kuo Hsi, who wrote an essay on land.scape, 
partly translaleil by Waley {Chinese Painting, j)p. i8(;-i94). 
Mi I’ei invented a new style in landscape, without outline and 
with boldly bruslu'd-in wooded peaks rising above rain and mist. 
His style is presetveil in m.any pii lures, though again few or 
none are likely to be actually by his hand. Chao Ta-nicn painted 
autumn and winter scenes; Kan K'uan was famous for his .snow- 
si cues. 

but the most famous name in (he art of Northern Sung is Li 
Lung-mien (r. 1040- iio(»). Much of his work consisted of 
co|)ies trorn earlier maslets. He had a reverential passion for 
tradition. At lirst he painted hor.ses, but soon abandoned such 
subjeits for Iluddhist (hemes. Rarely using colour, he drew 
with a delii.'ite. nervous line, ('opies of hi.s work.s are numerous, 
and a few originals have been rejiroduced in the Kokkn. He is 
revered by the Chinese as a perfect type of Chine.se culture; 
judged purely ;is an artist, he would not have so great a fame. 

In 11J7 (he T.it.irs occupied northern China. The emperor llui 
'I'sijiig w.is t.iken prisoner and died in exile. Hang-chow' became 
the new capital of what is known as Southern Sung. 'I'he changed 
temper of the limes is retlected in the art of a people no longer 
greatly interested in external events which they were helpless to 
transform, d’ht' p.ission for romantic solitudes, for soaring peaks 
and plunging torrent.s, which h.id always haunted certain minds, 
eager to escape from the pressure of oflicial life and ceremonious 
routine, bec.ime a mastering inspiration. 'I’he Zen sect of 
Huddhism, now dominant, with its reli.ince on intuition, its con¬ 
tempt for .ill outw.'ird forms, replaced (he votixe picture of single 
or .assembled Ilodhisattvas, glowing with colour .and gold, by 
pictures of .Xrhals in intense contemplation, or by swift ink- i 
sketihi's of Zen saints; even a poising iiird or blossoming spray j 
could beiorne in this mode of thought as “religious” a theme j 
as (he glorihed Buddha. Khe emphasis w-as all on the interior ' 
mind. This temper, to which T'aoist love of freedom and tluidity 
contril)Uted much, gives a peculiar poi'tic character to the art of 
Southern Sung Some (here were, like Li Sung-nien. who kept 
to the older ([.editions and [)ain(ed scenes from history and legend, 
and sets of pictures on weaving and agriculture. But the genius 1 
of the age is seen rather in Li T’ang (to whom are .attributed a I 
roll in-a Japanese collection and a beautiful small picture in the ' 
Boston Museum'), .and still more in his famous pupils, Hsia Kuei 
and M.a Vitan. Owing to the enthusiasm with which the land- 
.scapes of this school were collected in Jap.in, we are able to judge 
of its productions from concrete cxantples. Though this school 


soon fell out of favour in China, it represents to Europe Chinese 
landscape at its finest; synthetic in conception, impassioned in 
execution, it unites simplicity with grandeur. Hills and high 
places had always been regarded with reverence as the abode of 
spirits. We find no counterpart to the feeling of aversion or dis¬ 
gust which the Alps inspired in Europeans down to so late a 
ix'riod. And though the Chinese have always been an agricultural 
people, it is not the relation of toiling man to the fruitful earth 
which in.spires their typical landsca[>c art. It is a more cosmic 
inspiration; a feeling of affinity between the human spirit and 
the energies of the elements,—the winds, the mists, the soaring 
peaks, the plunging torrents. 'Kechnically, Chinese landscape 
design differs from European. The high horizon precludes the 
need for uniting sky and ground, divided by the natural horizon 
of sight, by means of vertical lines and masses. The eye passes 
from the foreground, so often a source of trial and difticuity to 
the European painter, to (he central motive of the picture, usually 
a mountain form. 

The Yuan or Mongol Period Ca.d. t ^So-T ^b.SL—In this 
comparatively short period there was a tendency to go back to 
the style of ancient masters. Chao Meng-fu is perha]),^ the most 
famous painter of the lime. Countless pictures of horses now in 
We.stern collections are attributed to him, few of them with 
tiny prol)ability. He also painted landscapes and llowtjrs, An¬ 
other fine painter was Jen Jen-fa, of whom there is a good example 
in the Eumorfopoulos collection, and others in Japan. The four 
chief lands(.ij)e masters W’ere; Huang Kung-vvang. Wang Meng, 
Ni Tsan, and Wu Chen. 'The two latter led roaming lives ;md had 
nothing of the ijrofessional about them. Ni Tsan painted sug¬ 
gestions of landscape in ink, in a reticent, delicate manner. Wu 
Chen, known as the “Priest of the Plum-blossorii.” excelled in 
paintings of bamboos. Ch’ien Hslian is a master whu.se n.imi' is 
very freiiuenlly forged on p.iintings; he painted birds, (lowers, 
also figuri's. Wang ^■ll-shui w;is famous for (lowers. Yen Hui 
is greatly admired in Japan for his pictures of Taoist .sages, but is 
less known in (Jhina. 

The Ming Dynasty Ta d. 1368-1644).—The art of the Ming 
period is characterized as a whole by a gradual fading out of the 
interior glow which under Buddhist and Taoist inspir.ation had 
suffused the creations of earlier periods. (?onccntrated in herself, 
(.'hina h.nl no longer any stimulating contact with the world with¬ 
out; and h*T art became concerned rather with the beauty of 
material things than with the expression of the interior spirit. At 
(he s.ime time .a reverential con'-ervatism prescribed for the 
painter both subject and manner of treatmimt. The p.iintcrs of 
this period are so numerous th.it only a few outstanding masters 
c.m be mentioned. The first Ming emperor re-established the 
•Aiadem}' of P.iinting, with the aim of emulating the glories of 
Sinig art. Gifted painters (locked to his court. Lin Liang painted 
ink-piitures of eagles, wild geese, flowers, etc., in a style of 
extraordinary lireadth and power. \ good example is in the 
British Museum, which ;[lso has a fine Fairy and Phoenix ascribed 
to Wu Wei, a master who strove to recapture something of the 
arong brush-work of Wu Tau-tzu. Very typical of early Ming 
art are the bird and flower pictures of Pien C'hing-chao ( Pieri 
Wen-chin) and of Lii Chi, in which a certain solidity and a 
decorative richness of colour combine with i^owerful drawing in 
a large design. In lanilscapc, Tai Chin, accounted one of the 
foremost Ming painters, led a new movement and had many 
followers. His style was broad and free, with little or no colour. 
Another school preferred minuteness of detail, with an orna¬ 
mental use of colour, especially a rich blue. Of this school were 
Chou Ch’en and 'F'ang Yin, who also excelled in figures. 

Tung Ch'i-ch’ang (1554-1636'), eminent as a critic as well as a 
painter and calligrapher, despised these “professionals” and their 
laborious technkiue. He is associated with the “Learned Man’s 
Painting,” in which refined taste and literary associations counted 
for much more than mere accomplishmen*. Tung Ch'i-ch’ang 
claimed that this ;:tyle originated with Wang Wei in the Sth 
centur>', the founder of the Southern school. (In distinguishing 
the Northern and Southern schools, he tried to give these rather 
shadowy terms a geographical foundation which does not really 
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exist.) The Southern school, adorned in the earlier part of this 
period by Shen Chou and Wen Cheng-ming, two much-admired 
masters, had by the close of the dynasty become triumphant and 
.supreme. Among bird and llower painters of the i6th century, 
Chou Chih-micn may be mentioned as one of the most distin¬ 
guished. though his work is rare. 

The Ch’ing (Manchu) Dynasty (a.d. 1644-1911).—Paint¬ 
ing in the 17th and 18th centuries is ver>’ largely devoted to 
landscape in the style of the Southern school, which in the later 
developments of the literary man's style becomes loose, slight, 
capricious and eccentric. Among gifted amateurs of the beginning 
of the dynasty, Chu Ta is much admired for his ink-sketches of 
tiowers, rocks, etc. More important artists of the K'ang Msi 
period are "the four Wangs,” Wang Shih-min, Wang Chicn, Wang 
Hui and Wang Vuan-ch'i, 

Another great figure in the 17th century is Yiin Shou-p'ing, 
also called Nan-t’icn. the most famous flower painter of the 
Ch ing period. Wu Li, who was converted to Christianity and 
became known as Father Acunha. [lainted landscapes. The in¬ 
fluence of the Jesuits was considerable for a time in China, but 
had no la.sting effect on the arts. The Jesuit Giuseppe Castiglionc 
was made to learn the Chinese style of painting under the name 
Lang Shih-ning. Chiao Ping-cheng. however, learnt something 
of Eurojiean perspective and taught it to Leng Mei and other 
artists. C.'hiao Ping-cheng’s sets of pictures of agriculture and 
we.tving were engraved in 1696, Shen Nan-pin went to Japan 
ami stayed at Nagasaki (i7.H-3,?G his work had a very stimu¬ 
lating effect on the naturalistic movement in Japan. Apart from 
this naturalistic movement, the modern painting of China seems 
to show little new life, and though good painters flourished in the 
Kflh century, they were mostly content with exercises in (he 
various manners consecrated by (he past. 

lirBnoc.RApnY.--S. Omura, Chinese Painters, vol. viii.-xii.; H. A. 
Giles, Introduction to the History of Chinese Pictorial Art; A. Waley, 
Introduction to the Study of Chinese Painting and Index of Chinese 
I,. liinynn, Paint inf; in the Far Past; R. Pelrurci, Plnc\cIophiie 
de la Feinture CItinoisr; F. Ilirth, Scraps from a Collector's Note¬ 
book; J. C. Ferguson. Chinese Paintinf;. (L. Br.) 

CHINESE PAVILION, Turkish Crescent, Turkish 
J rNOLE, or Jingling Johnny, an instrument consisting of a pole 
about 6ft. high terminating in a conical metal cap or pavilion, 
hung w'ith small jingling bells and surmounted by a crescent and 
a star. The Turkish crescent, or “jingling Johnny,” as it was 
familiarly called in the British army bands, was introduced by the 
janissaries into western F'uropc, but it has fallen into disuse now, 
having bi-en replaced by the i;!ockrnspicl or steel harmonica. 

CHINESE SCULPTURE. The historical records about 
sculptural works in China do not begin until the Ch’in dynasty 
(249-206 n.c.); the earliest refer to the 12 colossal statues of 
“the giant barbarians” and the bell-frames in the shaixr of 
monsters “with stags’ heads and dragons’ bodies,” which the great 
emperor ('h'in .Shih Hu.ing I’i ordered to be cast from the weapons 
of war collectetl throughout the kingdom. These enormous bronze 
statues which were placed before one of the imperial palaces 
near Hsien Yang, on the Wei river in Shensi, are menti«)ned by 
Lu Chia, an author who lived from the Ch’in to the Han dynasty, 
and by several later chroniclers such as Chang Heng (d. a.d. 139 ) 
who speaks of “the metal barbarians sitting in a row.” At the 
end of the later Han dynasty Tung Chow melted “ten bronze men 
into .small cash, also the bell-frames”; the two remaining ones 
he set up inside the Ch ing Ming gate at Ch’angan but these W’ere 
al.so lost during the 4th century, when a local ruler tried to 
remove them but found them too heavy for the muddy roads, 
the result being that one was melted down into cash, the other 
thrown into the river. Nothing, however, is known about the 
artistic character of these statues, but their well recorded history 
proves that they were considered extraordinary both for their 
motives and their size. ' 

Ch’in Dynasty.—^The only sculptures now remaining which 
possibly might be attributed to the Ch’in dynasty are some decora¬ 
tive animals in bronze. Most of these are of small size 
and placed on the lids of sacrificial vessels, but nevertheless 
with a well developed sculptural dKiractcr. A larger example,— 
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sometimes ascribed to the Ch'in ix'riod—is a statuette, that 
represents a reclining bull (now in the possession of L. Wannieck, 
Paris). It is said to have been found together with some bronze 
vessels, decorated in Ch'in style, at Li Yu in northern Shansi, 
but to judge by its style, it can hardly have been executed before 
the 6th century a.d. (Northern Wei dynastyy We illustrate it, 
however, as a particularly line examine of early Chinese animal 
scul[)lure. 

Among other bronze animals which have been ascril)ed to the 
Ch’in period should be mentioned a large dragon or hydra with 
crested neck and flame-like wings at the shoukku's and tlu“ loins, 
in the collection of A. Stoclet, Brussels. It is in marked contrast 
to (he bull, fierce, fantastic, grotesque to the utmost without any 
connections with nature, and must, indeed, be earlier in dale, 
though hardly of the Ch’in ix'riod. Gther fantastic animals such 
as interw'inding dragons or felines apjH'ar at the handles of some 
large bells in Ch’in style. 

New efforts were evidently made in different direction< during 
this short period which, in the field of art. was simply an intro¬ 
duction to the classic age of the Hans. The rigid ceremonial art 
of earlier times is gradually modified by a more direct and vivid 
interest in nature. The C'hou art (1122-249 n ( ) was iire- 
eminently symbolic and geometrical. The art of the Ch’in and 
the Han periods aimed at the jire.senlalion of the atlual rhythm 
of things, the inherent life and significance of the artistii forms. 

The Han Dynasty. —Most of the Han monuments li.ive 
evidently been de.stroycd; yet. to judge from those which remain 
as well as from minor plastic creations in bronze* and clay. (Tiinesc* 
sculpture was at this early jxTiod much better filled to treat 
anim.il motives than human shapes. It is only in the reliefs that 
the human figures reach an importance comparable to lliaf of the 
animals, and these are. on the whole, more like i>aintings trans¬ 
lated into .stone than real sculptures. With the excefition of the 
small tomb statuettes made as substitutes for real i>eopk‘. human 
repre.sentations are quite rare and artistically much infc'rior to 
(he representations of animals. The ('hinese have never con- 
sidcred the human figure an artistic motive in it.self, but simply 
used it for expressing an action or a slate of conscioiisru'ss. They 
have taken greater interest in types, postures and motives of 
drajiery than in the bodily form or the muscular organi.sm, The 
case is quite different with the animal sculfiturcs. They mnv ad¬ 
here to certain tyi)es or formulae characteristic of the period to 
which they belong but their artistic importance* (if*|)(‘ntls mainly 
on the rendering of their organic form and vitality. 'I’he best 
among them are monumental creations, hardly infc'rior to animal 
.sdilptiires of any other period or nation. I'hc* coiu'cntioiialization. 
which is more or less preponderant during the early eiKichs, does 
not convey an clement of immaterial abstraction but s<*rvc's to 
accentuate the muscular organism, the energy of movc’mcnt, (he 
nionumcntality of the form, all (hat makes the animals great and 
convincing as work.s of art. 

Bronze, Clay and Stone Work of the Han. —Among the 
great number of wild and domestic animals rcfire.sented in bronze, 
clay and stone (during the Han [leriod wc* may choose as examples 
some bears executed in bronze. The majority of these bears are 
quite .small, intended to serve as feet for sacrificial vessels, but 
there arc also some of a larger size which have tlic* charac tc'r 
of free .standing sculptures. The two best are in the Gardner 
museum in Boston. The.se are representc'd in a .s(]ua(iing posture, 
stretching their heads forward with a friendly roar. The modelling 
of the limbs i.s not carried very far, yet it is sufficient to awake 
an impression of suppleness and force. The artist has not Iven 
afraid of exaggerations in the characterization of (he lumjey forms 
or the telling postures. 'The heavy weight of the body sutiporfed 
by the broadly placed forepaws, the clastic power of the enormous 
legs, the softness of the bulky paw's and the long nose which seems 
to form a direct continuation of the cars, are rc*ndercd with a 
power of conviction and a sen.se of monumental unity (hat arc 
rarely found in later animal sculptures. 

It should al.so be noticed that in their representations of animals 
the Chinese have quite often combined two or more into a group. 
They have composed them in the most intricate jMjsitions and 
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built up RToups which satisfy the highest Tcquircments of plastic 
ar(. Most of these groui>s arc on a relatively small scale, but 
they are nevertheless truly monumental. The finest results arc 
adiieved in grouyw of fighting animals, because the bodies are 
here rejiresented in their highest tension, in the full development 
of their muscular effort, and so closely interlaced that they com¬ 
plete each other perfectly in the expression of the plastic idea. 
'rh<‘ sam(‘ is also true of some of the animals which are comjiosed 
into an architectural unity with monuments such as the tomb 
piilar.s in Szechuan (which will be mentioned below). 

Tomb Statuettci of the Han.—The greatest variety of 
animal fyjK-s may however he found among the clay statuettes 
made for thi‘ tombs. The material was most easily handled and 
thu.s invited all sorts of individual v'ariations, and as these clay 
sculptures were executed as substitutes for living animals, which 
in earlier times followed their dead masters into their tombs, 
it was natural that they should be made as lifelike as possible. 
The majority are domestic animals such as horses, sheep, dogs, 
pigs, hens and duck.s in various sizes, the .smallest hardly more 
than lw(j or three inche.s high, the large.sl measuring a foot or more. 
They were usually executed in clay moulds but sometimes 
mod<‘lled by hand, and the best among them have retained a 
stxmlaneous freshne.ss and vivacity which make them very 
entertaining. Proportions and shajK's are treated with a great 
deal <jf freedom. 'I'he dogs have enormous head.s, the horses have 
ne(k.s which (urve like high arches, and the pigs have snouts like 
bowsprits, yet the exaggerations serve sirnjity to accentuate the 
typical leature.s of the various animals. 

Besides the animals there an* human cli’i, or tomb statu¬ 
ettes, made as sufistitutes for living people, such as servants, and 
wives who formerly were buried alive with the husbands. Most 
(oinmon amongst these statuettes from the ffan pt'riod are the 
slender ladies in long robes with wide sleeves reminding one of 
the Japanese kimonos. They staiul u'^ually in very (luiet posture.s 
simply with a slight inclination of the large round head, but 
occasionally we find them repre.sented in a dancing movement, 
though with closed feet, swinging their bodies and their arms in 
u rhythmic fashion. 

Stone Sculptures of the Han.—Stone sculptures on a large 
scale were', no doubt, also executed in steadily inc teasing numbers 
during the ll.-m period, though <omparatively few of (hem have 
been preserved. Among the earlie.si which can be appro.ximately 
dated are the animals at the tomb of (.ieneral Ho Ch’u Ping, 
situated at the Wei river .some -’O m. N.W. of Sianfu. They 
were cliscoverd by Segaleii and Lartigue during their ex{)lorations 
in 1C)14 and more completely dug out by the latter in 1923. 
Lartigue has also publi.shed them in an article in the German 
magazine Artihus Asiac (11^27) in which he pre.senls some evi¬ 
dence for the supposition that these statues were executed al)out 
117 M i , the year of the death of the famou.s general. He thinks 
that (lie slatiies, which represent a horse standing over a fallen 
warrior, a reclining horse and a buffalo, were placed in front of the 
mound, and that their presemt c|ui(e. irregular positions have been 
caused by the shifting of the mud. Besides these, complete 
sculptures may. howevrr, be seen in the neighbourhood of the 
mound, a large block with a mythological figure, executed in 
relief, and fragments of some animal sculpturcrs which seem to 
indicate that this large comjiosition newer was completely finished. 
It is clithcult to appreciate the artistic imjK)rlance of these large 
statue-s wMthout >c*eing the originals, but if we may draw some 
conclusions frcmi the reprorluc (inns, the sculptures are compara¬ 
tively iihdeveloiH'd from an artistic jmint of view. This is par¬ 
ticularly true of (he main statue. Ihc' horse standing over a fallen 
warrior. 'I'he composition is indeed significant but the formal 
tnratment does not seem to do justice to the motive. The short- 
legged horse with an enormous head is more bulky than monu¬ 
mental, and the figure under its bcdly is simply a large block. Here 
is little of that intrinsic energy which is so prominent in some 
of the minor sculptures already mentioned. This impression is. 
however, to some extent counteracted by the reclining horse and 
the buffalo which, even if they are heavy and bulky with stumpy 
legs, reveal a very sensitive artistic treatment, particularly in 


their expressive heads. Here one may discover a touch of that 
excellent animal psychology which is one of the greatest assets of 
Han art, a characterization which, to some extent, makes up for 
the shortcomings in other directions. 

Sculpture Developed For the Dead. —Other stone 
sculptures from the beginning of the Han dynasty which might 
serve for comparison have not come to light, though it is more 
than probable that they have existed, because this tomb was 
hardly an isolated case, and broadly speak¬ 
ing sculpture in stone as well as in clay 
had its origin in the decoration and the ar¬ 
rangement of the tombs. It was for the 
dead rather than for the living that the 
(rhine.se deve!op>ed their creative activity 
in the field of the plastic arts. As proof of 
this may be quoted not only the various 
classes of clay and stone sculptures men¬ 
tioned above, but also numerous reliefs ex¬ 
ecuted for the decoration of the “spirit 
chambers” of the tombs and the sculptural 
pillars placed in front of the mounds. 
These monuments marked as a rule the be¬ 
ginning of the “shen tao” (spirit path) 
which led up to the tomb and which in 
later times was farther and farther ex¬ 
tended in a straight line from the mound 
towards the south. The interior of the 
tomb consisted often of two or more 
chambers (as also may be observed in con¬ 
temporary Korean tombs). the first being a kind of ante-room 
called the “spirit chamber,” where the soul of the deceased was 
suiiposcd to dwell, while the coffin was placed, together with 
various ve.ssels and otht'r paraphernalia of bronze or clay, in the 
back room. The main decoration, be it in sculpture or painting, 
was concentrated in the ante-room where the walls often were 
covered with representations from ancient history and mythology 
or with illustrations with a moral import. 

Tomb Pillars.—Quite a number of the decorative pillars which 
formed the gateway to the “.spirit road” are known from central 
and western China, particularly the provinces of Honan, Shantung 
and .Szechuan. They arc usually constructed on a rectangular 
j)lan of large and well-fitted stone blocks reaching a total height 
of 15 to 18 feet. When completely preserved they consist of a 
moulded pede.stai. a very broad shaft and a cornice over which the 
roof projects quite far. But the form varies somewhat in the 
different provinces; thus the liars in Honan, of which the best 
known stand at Teng Fung Hsien on Sung Shan, are very broad 
and provided with projecting buttresses. Otherwise they are 
quite simple without any particular development of the cornices 
and decorated with ornaments and ligure.s in very low' relief. The 
earliest of these Honan pillars is dated a.d. iiS. the latest a.d. 175. 

The pillars in Szechuan have usually no buttresses, but they arc 
higher and characterized by a richer architectural composition; 
their upper part.s, (he cornices and friezes under the projecting 
roof are particularly well developed. We find here, reproduced in 
stone, the beam ends and brackets so characteristic of Chinese 
wooden architecture, and between these are sculptural decorations 
executed in high relief, sometimes almost in the round. These 
pilHr.s are all from the later Han dynasty, but only one of them, 
(he pillar of Fung Huan at Chiu Hsien, is dated by an inscrip¬ 
tion which contains the year a.d. 121. 

Symbolic Decorations of the Han. —More imtwrtanf for 
thrir sculptural decorations arc. however, (wo pillars in the same 
neighbourhood erected at the tomb of a man calk'd Shen. On 
their shafts are representations of the symbols of the four direc¬ 
tions; i.f?., the red bird of the South, the white tiger of the East, 
the blue dragon of the West and the black tortoise of the North, 
animal representations which, with regard to energetic rh>'thm 
of line and grand decorative stylization, may be compared to the 
best w’orks in bronze or clay known from this classic epoch. At the 
corners of the entablature are seated human figures which seem 
to carr>’ the projecting beams on their shoulders, and, on the 









SCULPTURES AT THE TOMB OF WU LIANG TZU, SHANTUNG 

■t$ and on horseback to a festival in a house; 2. Two stone relief from the sa 
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middle of the south side, a kind of t’ao Vie (glutton) appears 
between the beams. All these figures are executed practically in 
the round and most skilfully composed into the architectural 
scheme of the monument. The very high frieze is divided into two 
sections, of which the lower one is decorated with hunting scenes 
in quite low relief and the upper one with some larger figures in 
high relief. One may observe here men riding on stags, horse¬ 
like animals running along with the swiftness of the wind, and 
hunters who aim with their bows above their heads or grasp the 
passing leopard by its tail. Here is the same frec-play with 
animal and human forms as may be observed on some of the 
inlaid bronze vessels or on the glazed Han urns with relief friezes. 
The motives seem to have some reference to the life beyond the 
tomb, though they represent this with a naturalness and an in¬ 
tensity of movement which make them appear like scenes from 
real life. The style reveals something of the same energy and 
nervous tension that characterizes the small bronze ornaments of 
this period, and it can hardly be explained without accepting an 
influence from west Asiatic sources, though the Chinese transfor¬ 
mation of the west Asiatic tradition is more complete in the 
large stone sculptures than in most of the minor bronze orna¬ 
ments. 

Dramatic Expression of the Pillars.—The majority of the 
tomb pillars in Szechuan, of which at least a score were dis¬ 
covered by Scgalen and Lartigue during their exploration in 
IQ1.L show the above mentioned combination of friezes with flat 
reliefs and tri-dimensional representations of animals and human 
figures on the entablature. The motives vary, some being histori¬ 
cal or legendary, others religious or mythological, but they are 
all more or less imbued with a dramatic expression, and executed 
in a form of high decorative beauty. 

Much simpler than these are the pillars which stood at the 
entrance to the tomb of the Wu family at Ch’ia Hsiang in Shan¬ 
tung. They were erected about the year a.d. 147 and they are 
still in their original place, although the tomb-area has become 
a large pit, usually filled with water. The pillars are provided 
with buttresses and a small superior storey on the projecting 
roof, but their sculptural decoration consists simply of ciuite low 
reliefs representing dragons, tigers and birds, in decorative trans¬ 
lation, besides legendary illustrations with a moral import, framed 
by geometrical ornaments of the same kind as may be found for 
instance on the mirrors of the Han period. 

Reliefs of the Han.—The same kind of motive, executed in 
a strictly conventionalized linear style, api)ears also on the large 
stone slabs which used to be arranged along the walls of the 
ante-chamber in the tomb, but which are now transferred to a 
primitive little store-room where they stand without any kind of 
order. These reliefs from the Wu Liang Tzu tomb have become 
known all over the world through numerous series of rubbings 
taken of them since the i8th century, and reproduced in many 
Chinese and European publications. Two or three of the reliefs 
have found their way into Western collections, though it should 
be noticed that the majority of the stone reliefs, said to come 
from Wu Liang Tzu, are simply modem imitations, made on 
the basis of rubbings. 

Legendary Motives.—Nothing is more entertaining than to 
follow, with the aid of Chavannes interpretations, the legendary 
motives represented in these reliefs and thus to learn something 
about classical Chinese examples of filial piety, matrimonial 
fidelity, the faithfulness of loyal citizens, the valour of great 
heroes, not to mention the quasi-historical traditions about the 
great Yii and Ch’in Shih Huang Ti^ or the mythological stories 
about the king of the East* Tung Wang Kung, and the queen of 
of the West, Hsi Wang Mu. Very common motives in these reliefs 
are the long processions of riders and carriages and the rows of 
men on horseback escorting a carriage, which may be representa¬ 
tions of the journey of the deceased to Hades. 

The compositions are arranged in horizontal storeys, with single 
rows of figures, animals, trees, houses and the like, appearing 
as silhouettes against a neutral background. The artistic expres¬ 
sion lies mainly in the contours, and in the engraved lines; the 
modelling of the fonnt is very slight. These reliefs may thus 


hardly be called sculpture in the real sense of the word, but rather 
paintings or drawings translated into stone. We have reason to 
supiw.se that they were made after such patterns and reproduce 
popular wall paintings which existed in .some contemporary 
palaces, a supjwsition which is supported by the poet Wang Yen 
Shou, who describes the wall paintings in the Ling Kuang palace 
executed about the middle of the 2nd century a d. He mentions in 
his description mythological illustrations of the same kind as may 
be seen in the Wu Liang Tzu reliefs besides “many riotous 
damsels and turbulent lords, loyal knights, dutiful sons, mighty 
scholars, faithful wives, victors and vanquished, wise men and 
fools,” motives which corresjwnd more or less to those appearing 
on the stone reliefs from Wu Liang Tzu and other places in 
Shantung. 

Bactrian Types.—It has Iwen claimed that the proud horses 
of these relief.s were of Bactrian origin. This is possible hut the 
Chinese sculptors were certainly less guided by observation of 
nature than by artistic models, be it in hronzt.*, clay or textile. 
They have accepted and further developed a definite type of horse 
w'hich probably existed in the art of the Hellenized we.st-Asiatic 
countries. 

Less Hellenistic and more definitely Scytho-Iranian in char¬ 
acter are the winding dragons iind heraldically placed tigers 
which appear in one or two of these reliefs. They belong to the 
same great family of ornamental animals which we also met on 
the stone pillars in Szechuan, and may thus be said to form some 
additional proofs of the general acceptance of this kind of animal 
sculpture during the Han |K‘riod. 

Still more remarkable examjflcs of the same stylistic current 
arc the two lions which stood at the entrance to the tomb of the 
Wu family (at the sides of the above-mentioned pillar.s) hut 
which are now more or less buried in the mud. The anatomical 
character of the only visible one is rather free. It is, indeed, no 
common lion hut a dt‘scendant of fho.se prouil animals whii.h stood 
at the royal palaces in Susa and Perscpolis and whose artistic 
pedigree may be traced to Chaldean and Assyrian art. The form 
is supple, the body is thin, the whole animal is dominated by the 
broad curving neck which comes so far to the front that the 
head almost di.suppears and the neck continues in the enormous 
jaws. At the shoulders one may observe traces of .small wings, 
though they have been practically worn off by tinie. Such a crea¬ 
tion has hardly been shaped from nature. Even if single lions 
now and then were sent as tributes from western Asiatic nations 
to the Chinese emixjror, these were hardly known by the j)eoi>le 
in the provinces, and as there were no other lions in China, wc 
may well suppose that the inspiration for such animal representa¬ 
tion was drawn from examples of Iranian art rather than from 
living models. 

Animal Statues. —To the same group of animal statues from 
the end of the Han-ejwch may also be assigned two winged tigers 
at the tomb of K’ao Yi at Ya Chou Fu in Szechuan, which have 
been published by Scgalen and Lartigue, and the enormous .seated 
lion—^which has served as a plinth for a pillar in the Okura 
museum in Tokyo. There arc furthermore some minor animal 
statuettes of the same type but they hardly need detain us as 
they only verify what has already been said about the artistic 
style and derivation of these sculptures. Nor do we need to stop 
at the human figures executed in stone on a large scale, becau.se 
their artistic importance i.s much inferior to that of the animals. 

Animal Sculptures of the Six Dynasties Period. —During 
the centuries which followed the fall of the Eastern Han dynasty 
(a.d. 214) artistic activity in China lost some of its intensity. 
The times were restless, filled with war and fwlitical upheaval. 
The empire was again divided into several minor States, to be¬ 
gin with, the Three Kingdom.s, Wu, Shu and Wei, and later on, 
after 223, into a northern and a southern half, the former being 
under the domination of the Tartars, among whom the Toba 
tribe came out the strongest and took the name of the Northern 
Wei dynasty, while the latter was ruled over by a number of 
short-lived native dynasties—Sung, Ch’i, Liang and Cli’en— 
which had their headquarters at Nanking. We know very little 
about the artistic activity during these times but it seems that the 
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stylistic traditions oi the Han period remained in force also dur¬ 
ing the 3rd and 4th centuries of our era. Some tomb reliefs, 
mainly from Shantung, executed in a kind of coarser Han style, 
may well be of this transition j>eriod, and the same may be said 
ot a number of minor plastic work.s in bronze and clay. 

The general evolution can be followed most closely through the 
small tomb statuettes; they rcdect the variations in taste and 
fashion better than the large stone sculpture.s. Among them are 
real f^rnre hgure.s represented in various occupations .such as 
music-making, feeding the- hens, or with children in their arms, 
and we may observe; how the fashion is changed from the simple 
“kimcjiio” to an <-legantly draped mantle over a tightly-titling 
undergarnnml atu) how the head-dre.ss becomes higher and more 
decorative. 'I’hcsc* tomb statuettes and minor animals in terra¬ 
cotta originate mainly from Monan, whereas the larger stone 
sculptures <cf this .s.itne period are executed for the reigning 
flyiiasties in Nanking, These monuments which form one of the 
most important groups within the domain of Chinese sculpture, 
have been more or less identified and reproduced by various 
exjclorers. 

'The largest among fhc'se lions and chirnaeras measure up to 
10 or 1 :> ft. in haigth and may still be seen at their original 
places, but some; smaller ones, 4 to 6 ft. long, have found their 
way to Western collections. They all rejiresent winged, lion-like 
animals but it is possible to di.slinguish two main types, i.c., the 
(liimaera.s, which are a kind of cross between dragon.s and lions, 
and the real lions whicli have wings on their shoulders but no 
fe.'ilhers or Scales on their bodies and no ornamental beard. The 
former secmi to have been considered the nobler, because they 
were employed as guardian,s ;il the tomlis of em[)(?ror.s, whereas 
the lions stood at the tombs of princes and dukes. 

Early Chirnaeras,— 'I’he earliest chimaera which can be dated 
st.’inds at the tomb of Km[)c'ror Sung Wen Ti (d. 453). Jt is a 
colos.sal and, in spite of its dilapidation, still impo.sing animal, 
largely covered up liy a heap of refuse, so that the statue had to 
be dug out wlu’iiever it w.cs photographed. The; upper part of 
the hc'ad is lost and the surbict* of the grey iirnc'slone i.s very 
imith worn but it i.s still ixi.ssible to see that the body as well as 
the' Ic'gs have bc'eri covered by ornamental scales or feathers and 
that llu^ animal had wings not only at the shoulders hut also at 
I he ears. 

The seeond earliest in date of tlie chirnaeras which .still remain 
at their original sites is the one at the tomb of Emperor Ch’i Wu 
'I'i (d. 40.U The* dimensions are somewhat smaller but the animal 
is more completely [ereserved, 'riie long body has a more dragon- 
like characli'r. the legs are e()rni>arativcly short and the tail well 
cie-veloped. 'I'he mc'st imposing part is, however, the enormous 
he.id with the open jaws from which (he ornamental beard hangs 
like- a long tongue. One: in.iy here obse'rve- thre*e pairs of wings 
as we-ll as fe-alhers drawn in spirals over the whole body. 

Sixth-century Chirnaeras. —The same proud be.ering char- 
,'eeleri/,es (lie chimaera at (he tomb of Emperor Liang Wu Ti 
(d 540)- "I lie movement of the long and supple body i.s still 
be/tler (levelojied and it rece-ives a most effective continuation in 
the- enormous curve of the nock. The animal is mceving forward 
in .en ambling fashion; we feel its vigour .-end suppleness. The 
wings and the- fe'athers are indicated in cjuitc low relief or simply 
engr.aveel 

This nobility and energy are carried still further in the two 
large chirnaeras which now stand in the I niversity Museum at 
I'hiladelphi.i, We have no information whence they come, but 
they illustrate a further evolution of the style of the chirnaeras 
at the tomb of Emix-ror Liang Wu Ti, which would date them 
shortly alter the middle of the 6lh century. It is |)0.ssible that 
thc’v stood at the tomb of some of the emperor.s of the short Ch'en 
dynasty which follovvexi after the Liang, .such as Ch’en Wu Ti 
(d, <i5u' or Ch en Wen I'i (d In comparison with these 

beasts, (he earlier chirnaeras appear almost like domestic animals. 
The tanl.-istic wildness atid the .seething energy are here given free 
outlet, 'rhe le*gs are strelchc-el. the liodie^s drawn, the head is 
wildly thrown backwards, the chest pushed forward into a large 
curve, and all these movements arc accentuated by engraved lines 


which give the impression of taut steel .springs. Besides these 
large ones several minor chirnaeras are known but none of them 
reaches the extraordinary exi)rcs.siveness of the last-mentioned. 

Winged Lions. —The largest of the winged lions still remain 
in situ, not far from Nanking; their weight and colossal dimen¬ 
sions have made their removal imiKissible, but some of them 
arc so far decayed that, if nothing is done to protect them, they 
will soon disappear. The earliest and most important stand at 
tombs of various members of the 
Liang family, i.e., the brothers 
of the Emjeeror Wu Ti, Prince 
Hsiao Hsiu (d. 51S), Prince 
H.siao Tan (d. 522) and the cou¬ 
sin of the emperor, Duke Hsiao 
Ching (d. 523). Besides these, 
two or three pairs of large lions 
are in the same neighbourhood, 
at Vao Hua Men, to the cast of 
Nanking, but they are later and 
artistically inferior. The ana¬ 
tomical difference betwec'n the 
lions and the chirnaeras i.s, as 
already said, not very important. 
The former as well as the lattc^r 
are feline animals with an enor¬ 
mous curving netk and wing>. but 
thc'y are not provided with scales 
or feathers, nor do they have 
any ornamental beard like the chirnaeras, only a large tongue 
which hangs down from the c^jK'n jaws over the projecting chest. 
They are all represented in an ambling ]iosture, majestically 
walking or coming to a sudden standstill, when the fore-legs are 
strained and the hind-legs bent. The head is lifted high on the 
proudly curving neck, the forms are full, the limbs heavier than 
in the chirnaeras. Their massiveness is at least as imposing as the 
concentration of power in their enormous limbs. JMust eaten 
by frost and w’ater arc the lions at (he tomb of Duke Hsiao 
Ching which i.s now covered by a watery rice held in which the 
lions sink up to their shoukiers. 

Lions of Hsiao Hsiu Tombs. —Better preserved and more 
completely visible are the tw’o colossal lions at the tomb area of 
H.siao Hsiu, now covered by the village Kan Yu Hsiang, and here 
remains one row of the other monuments which tlanki'd the 
“.spirit road.” i.e., two large tablets with inscriptions carried by 
tortoises and a llutcd column on a plinth c<)mf)osc“cl of winding 
dragons. This seems to be the earliest prt'served “tomb ,'d]e> ’ in 
China, an arrangement known from a great number of later 
tombs. The lions arc of the same family as those already de¬ 
scribed. the fact that they have wings is in itself a proof of their 
dependence on Persian art. It should, however, be remembered 
that the Achacmcnian and Sassanian animals were descendants of 
(he Assyrian which must be regarded as the fore-fathers of nil 
the greatest Asiatic and a good many European lion sculptures. 
To what extent the Chinese really knew such models is a (]ues- 
tion which cannot be discussed here; it is in any case evident 
that they transformed the foreign models quite freely, not to 
say fantastically, in harmony with their native traditions. These 
animal sculptures form stylistically a direct continuation of the 
plastic art of the Han period. Yei, they indicate that a new wave 
of Western influence reached China at this time on a more south¬ 
ern route than through the north-western nomads. These lion 
.sculi)tures do not appear in, the northern provinces which were 
dominated by the Tartars. They belong to the more southern 
provinces where the old Chinese civilization and the creative 
.spirit of the “Han people” never were completely subdued by 
foreign elements. 

Religious Sculpture of the Six Dynasties. —When Bud¬ 
dhist sculpture was introduced into China it had passed through 
a long evolution in India and Central Asia; the principal icono- 
graphic motives, symbols and attributes were all developed into 
definite forms; the Chinese took them over just as they took over 
Buddhist scriptures; and whatever modifications they may have 
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DIVINITIES IN CHINESE SCULPTURE 

1. Seated Buddha, colottal statue at Yun Kang, Shan-si, 6th century. century. The sculptures of the cave temples f5th-6lh centurlet) show 

2. Seated Bodhisattva, early 6th century, from Yun Kang, Shan>si, 3. strong Influences from the art of Central and Western Asia. 4. Portion 

Hindu divinities and a guardian at entrance to a cave, Yun Kang, 6th of a wall In the Lao Chun cave, Lung-Men, Ho-nan, early 6th century 
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introduced concerned more the artistic interpretation than the } Chinese feeling for rhythmie lines and elegant form The figures 


motives themselves. It should never be forgotten that they were 
greater artists than any other people of the P'ar East, and when 
Buddhist art took root in China, the country was by no means 
devoid of sculptural monuments. There were (as we have pre¬ 
viously seen) artistic traditions which could not be forgotten, 
only modified when applied to Buddhist motives. The Buddhas 
and Bodhisattvas were, of cour.se, represented in human shapes 
but the artists could not enhance their significance by accentuating 
I heir physical organisms or their likeness to ordinary human be¬ 
ings. nor could they change their general shapes or postures if they 
wanted to be understood. The iconographic rules are indeed much 
more exacting in Buddhist than in Christian art, and the motives 
are more limited in their artistic scojac. 

Religious Symbolism. —The great majority of the Buddhist 
sculptures represent isolated figures, seated or .standing in very 
(juiet postures without any attempt at movement, except certain 
symbolic gestures. The heads are made, according to quite definite 
types, somewhat changing with the periods and localities, but it 
is rare to meet heads with individual expression or jiortraitlike 
features. The bodies are as a rule entirely covered liy long mantles 
or rich garments according to the role or meaning of the figure; 
they have hardly any importance of their own but serve simply 
as a substratum for the rich flow of the mantle foUls which, 
particularly in the early sculi>turcs, conceal the forms much more 
than they accentuate them. Even in figures which are rejm'sented 
almost nude, such as the guardians at the gate (Dvarapahts), 
the represcuitation is not really naturalistic; their Herculean forms 
and muscular movements are altogether e.xaggerated and their 
significance is symbolic. 

The earliest dated Buddhist sculjgures in China, known to us, 
are small bron/.e statuettes of a greater historical than artistic im¬ 
portance. Some of them arc provided with inscriptions which 
make it possible to fix their date, the earliest being t)f the-ycars 
.pt; and .TJ4, whereas the earliest dated Buddha in stone, is of the 
year 457. These small statuettes represent staniling or seated 
Buddhas or Bodhisattvas again.st a leaf-shaped nimbus decorated 
with engraved llanie-ornaments. The figures are mostly of a very 
moderate artistic importance recalling by their ty|H-s and draperies 
the Clraeco-Buddhist art of north India. The large nimbuses 
behind these small figures constitute, however, a feature which 
is not known in Gandahara sculpture, 

Yiin Kang Cave Temples. —The greatest cnsvmhlr of early 
Buddhist sculptures in China is to be found at the Yiin Kang 
cave temples near Ta Tung Fu in Shansi where the. Northern 
Wei dynasty had its capital until 494, when it was removed to 
Loyang in Honan. The W'ork at these cave sculptures started 
about the middle of the 5th century and was continui-d towards 
the latter iwrl of the 6th century, .^mongst ihe rich material 
di.splayed at this place one may observe ilifferent stylistic cur¬ 
rents, some originating from Central Asia and India, others more 
closely connected with earlier forms of Chine.se art. Here are 
ornaments of a distinctly Iranian character, and architectural 
forms of the same tyi)e as on reliefs from 'I'axila and Peshawar, 
but also some decorative motives recalling the art of the Han 
period. Among the figures there are some curious examples whiih 
form aTink with Central Asiatic art, c.g., the five-headed and 
six-armed god who sits on a large bird with a jx'arl in its beak. 
This is no doubt the Garuda-raja, the bird of Vishnu, which also 
may be seen in some fxiintings from Tun Huang. This and other 
Hindu divinities of a similar kind, which appear in the Buddhi.st 
pantheon at Yiin Kang, testify that artistic influence from central 
and western Asia reached China in connection with the introduc¬ 
tion of Buddhism. 

Artistic Expression. —Most famous among the figures here 
are the colossal Buddhas and Bodhisattvas which, however, seem 
to us artistically least interesting. A certain conventional type 
and fold design have in these figures been enormously enlarged 
without any intensification of the rhythmic motives or the ar¬ 
tistic expression. More artistic exjjrcssion and beauty may be 
found in some other figures at Yiin Kang which are le.ss closely 
allied to Indian models and more imbued with the traditional 


themselves arc ejuite thin and Hat, sometimes hardly modelled 
into full cubic volume, and they are entirely covennl iiji by very 
long and heavy garment.s. The folds of these are pressed and 
pleated on the very thin shapes and unifornib- arranged on both 
sides of the figures in Uuig concave curves, forming a kind of 
zigzag pattern at the border; the contours ar(' very tense, with the 
elasticity of drawn bow-strings. When this tv'}>e of draping is 
fully developed the drawn out, curving mantle-folds may suggest 
wings. 

Temple Grottoes at Lung Men —The same energe tic style 
as in the best Yiin Kang sculptures may also be observed in 
some of the statues in the famous tem})le grottoes at Lung Men in 
Honan W'hich w-erc begun shortly after the Norihi'rn Wei dvna.sly 
had transferred its capital to Lovang (.p).}). During the last decade 
the.sf caves have been so badly destroyed that hardly loG of 
the original sculpture still remains; all Ihe rest is either smtished 
or beheaded, some of the heads being replaced by day substitute's 
of a very provincial tyjie. The most beautiful ;ind earlie st sculj»- 
tures at Lung Men are to be found in the so-calleel Lao Chun 
Tung cav'e which is decorateel fre)m ceiling to lloeer with a gr(>at 
number of niches of varying sizes in which Buddh.as and Be)el- 
hisattvas are grouix'd, either alone or tt)gethe‘r witli adoring biU- 
shus or other attendants, 'riie majority of these sculptures we-re 
executed in the 3rel or 4lh decade of the 6th century, but only 
some of the minor reliefs remain still in a fair condition, ^'el 
some characteristic positioits may be observed, for inst.ince the 
cross-ankh'd Bodhi.satlvas which rc'present Mailrev’a, the coming 
Bu<ldha. while the Bucjdha Sakyitmuni is sealed with legs straight 
down. The stylization of the folds is carried out ai cording to 
the same patterns as in the Yiin Kang caves, but the stone is 
harder and the techni(|ue is sujxTior to that, of the e,nlier ^Tin 
Kang sculptures. .Some* of these Lung Men sculptures have cer¬ 
tainly been among the finest works of their kind in C'hina. 

Another variation of lh(“ Northern Wei period style may be 
observed in Ihe sculptures which dt'corate tht* lemitle c.ives at 
.Shih Ku Ssu, near Kung Hsien in Honan. The work was here 
started about th(' same time as at Lung Men but the material 
is of a softer kind and the techniejue is not (|uit(‘ so tine. The 
large central Buddha at this place, which now stands u}) to its 
knees in mud, is a broad and block-like figures modelled in very 
large planes, with a remarkable cubistic tendency, which also may 
be observed in several minor heads from the same place, now 
disjeersed in various Euro]K‘an and American museums. 

Buddhist Stelae. —Besides these cave sculptures of the 
Northern Wei j)eriod should be mentioned a large number of 
Buddhist stelae, i.e., slabs with figure's in high relief, varying in 
size, some up to 12 ft. high, others quite small. Their deccnation 
consi.sts generally of a combination of niches with Buddhist, 
figures and orn.imental borders. On the back of these' slabs are 
often found long rows of figures in Hat relief representing the 
donors of the monuments. This form of stelae* w.as probably de*- 
vcle)ped freim the earlier type of inscribe-d memorial stones, as 
usc'd in China since the Han dyn.isty. It is worth notie ing th;il 
we find at the top of the Buddhist stelae the same kind of wind¬ 
ing and interlacing dragons as on the slabs which were raised at 
the tomles; their fierceness and energy of movement sec'm to 
reveal their derivation from the Sibero-Asiatic art, based on 
Scythian traditions which, indeed, had a great influence on the 
development of the ornamental style of this pc’riod. 

Transition Period. —The stylistic ideals of the Northern Wei 
period retained their importance until the middle of the 6th 
century. About this time a new wave of artistic influence reached 
China from northern India. It may be quite clearly observed 
in some of the monuments which were executed during the 
Northern Ch’i and Northern Chou dynasties (S.so-.S'^O The 
best cave sculptures from this time existed, at least a f(‘w years 
ago, at T'ien Lung Shan not far from Taiyuan-fu in Shansi. 
They were started in the Northern Ch’i period and continued, 
with some intermissions during the Sui ancj T’ang dynastie.s. 

Sculptures at T’ien Lung Shan. —The earliest sculptures at 
T’ien Lung Shan are to be found in the caves no. 2, 3, 10 and 
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16, probably excnitccl between 560 and 5H0. The system of 
decoration in the first two lav'cs consists of three large groups, 
one on each wall representing a seated Buddha accomiKinied 
by two Bodhisattvas and, in some instances, also by adoring 
monks and donors, characterized with striking realism. The main 
ligures arc executed in very liigh relief, giving almost the impres¬ 
sion of free-standing forms, yet there is a certain flatness about 
them, noticeable jiarticularly in the Bodhisattvas which stand 
turned half-way towards the central Buddha and whose garments 
—arranged in [ileated fold.s—s[)read out in wing-like fashion at 
the sides. They are not very far removed stylistically from cor¬ 
responding figures on later Wei monuments, though their heads 
arc less archaic both in shafK; and expression. 

The maturest examples of this transition f^eriod—possibly 
executed us late as —are to be found in the i6th cave at T'ien 
Lung fShan, where all the three wail.s are tiecorated with large 
groups of Buddliuh with Bodhisattv^as and other attendants placed 
on raised platforms, the fronts of which w-ere deiorated with repre- 
.sentations of dwarf musicians, The central Buddhas are lifted into 
commanding positions on high i)ed(cstals in the form of lotus- 
flowers or altars; (heir sha;»es are full and well rounded, their 
heads comparatively small for the strong bodies. They are all 
seated in the same cross-legged posture, with bare feel aiul hands 
in the ahhnyu and vara mudra (gestures signifying “without fear" 
and “charity”). 'I'heir nttintles, whi( h are made of a very thin 
matt'rial, are drajK'd only over the left shoulder, leaving the right 
ban\ and the folds have practically no relief. Buddhas clothed in 
this fashion are very rare m Chinese art; they may occasionally 
be found in later 'I ’ang sculpture but at this early t)eriod they 
are certainly surjirises. 

Foreign Influence.— The mo.sl probable explanation of this 
apparent anachronism in the style of the Buddhtis seems to be 
that they were made from foreign models or by foreign artists 
while the less im{H)rtant side figures were carved in accord- 
ante with the indigenous principles of .style. The figures are alto¬ 
gether Indian in spirit anti form. It is hard to believe (hat C hinese 
jirtists would have been able to reproduce Mathura models so 
faithfully as we find them here, anil it may at Ica.st l)c claimed 
that they have never tlone it belter, either before or after, I’ossibly 
some Indian artist, well acf|uaintet| with the Mathura school, 
worked for some time at 'r’ien Lung Shan. 

T’he same general tyjx's and principles of style whiih character¬ 
ize (he sculpture at 'I 'icn Lung Shan may also be found in some 
isolated statues toming from this or a similar centre of sculptural 
activity 'I’he most charaiteristic feature of all the.se ligures is 
the cvlinilrical .shajM* iiuliiated in the legs and arms, as well as 
in the shape of the whole body, which often stands like a column 
on the lotus pedestal. Nothing can be more unlike the compara¬ 
tively flat and angular sha|H*s of the Northern Wei figures, which 
even when they have a more develoixul [ilastic form are linear 
rather than rouruled 

Sculptures from Chihli Province. —Another provinci.il vari¬ 
ation of the transition style may be seen in the sculptures from 
('hihli, the pre.sent meiropolit.m province, and particularly from 
'ring C'hou w'here (he supply of a beautiful white marble was 
abundant. I'he artistic nuality of the.se sculptures is howrver 
qtiilo uneven; the best of them stand on the highest level of 
Buddhist art in C'hina. while the jHiorest are hardly mote than 
ortlinary artisans' w'ork Several ligures of (his group might be 
quoted as proofs of what already has been said about the plastic 
formula during this tr.msition jx-rioti Their .shajx's are more or less 
rylindrii,,d, their heads mostly large aitd heavy. One may notice a 
general tendency (»> make the figures narrower towards the feet 
and to liroaden them towards the shoulders The thin garments 
ht tightly over the bodies and their softly curving folds are indi- 
cate<l in quite low relict or simply with incised lines. (k)od ex¬ 
amples.of such statues are in the Metropiilitan Museum in New 
York. If wc place such a figure beside some characteristic 
example of the Norfheni Wei art, we may observe two opposite 
tendencies of style In the earlier works the mantle folds and 
the contours are stretched and l>ent outward at the feet, the 
fthouldcrji arc narrow, the heads sraall; the rhythm is rising. In 


the later ones the rhythm is falling instead of rising, the tempo 
is slow, not without heaviness; there is no bending of the contours, 
they are falling almost straight down; the mantle hangs over the 
body and it is only towards the feet, where the circumference be¬ 
comes smaller, that a certain acceleration of the tempo is notice¬ 
able. 

The Sui Dynasty. —The sculptures of the Sui period 
618; form, stylistically, a direct continuation of tho.se of the transi- 
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tion f)c‘rio(l during the Northern Ch’i and Chou dynasties. Most 
of (hem are still examples of the transition style, but a few may 
well be classified among the most {icrfcrt wtirks of religious 
statuary in China. Conditions were particularly favourable, for the 
flourishing of religious art, and the formal develo[)ment had not 
yet passed the point when* it becomes an end in itself. Sui st ufl)- 
ture is, on the whole, quite restrained in its formal modes of ex- 
pre.ssion and its interest in nature is slight, but it marks neverthe¬ 
less n tli.slinct firogress in the representation of actual forms, 

T’ien Lung Statues. —Some gootl examples of the particular 
style of this period are to he found in the 8th grotto at T'ien Lung 
Shan which is in part preserved, although the soft material has 
lieen worn by time :md water and .some of the statues have been 
smashed and deca[>itated. Coming to these statues from a .study of 
the sculptures in cave 16 at the same place (mentioned above), 
the first thing that strikes one is that they arc not at all Indian 
in their general appearance. I'he Buddhas are seated in the same 
postures as the earlier ones but vested in the Chinese fashion with 
an upiM^r garment covering both shoulders and with a less hieratic 
bearing of the stiff bodies. The shoulders are nt)t so broad, the 
waist less curving, the forms are quite undifferentiated, but the 
heads have incrcasetl in .size and have a more human air. They are 
certainly more Chinese, though in a provincial sense, and they 
arc executed by inferior artists with little feeling for rhythmic 
lines and decorative beauty. 

Most interesting are the two pairs of Dvarapalas (guardians) 
outside this cave. One pair is placed at the sitles of the entrance, 
the other at each side of a tablet near by which still contains traces 
of an inscription of the Sui dynasty (said to he dated from about 
589). The attitudes of these guardian figures are dramatic, 
not to say strained. The movement of the arms is jerky, the turn¬ 
ing of the heads, which are looking over the shoulder, is violent. 
1'he impetuosity is, indeed, much greater in these figures than in 
the Dvara^Kila statues at the earlier caves, but whether they have 
gained in sculptural quality as much as in dramatic force is less 
certain. 

Typical ex^iressions of the plastic formula of the Sui period 
are also to he found among the sculptures from Chihli, easily 
recognizable by their material which i.s a micaceous white marble. 
Common to them all is the general shape wliich is no longer simply 
pillar-like or cylindrical, but ovoid. The contours arc swelb’ng out 
over the hit^s and elbows and gradually draw closer toward the 
feet and over the head. Thus a general formula is created, and it 
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CHINESE SCULPTURES OF THE SUI PERIOD 

1. Sontod Buddha urcompanird by two Bodhiiattvai and two monki. Cave 3. Sealed Buddha accompanied by a Bodhiialtva, in a niche at Yun Men 
]6 at T’len Lung Shan; Sui period, end of 6th century Shan, Shantung 

2 Coltnsal Buddha In a cave at T'o Shan. Shantung; end of 6th century 4. Upper part of a Bodhltaltva, Yun Men Shan. Shantung 
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Is often repeated on a smaller scale in the heads. The same rhythm 
is taken up by the folds which in some of the figures form a suc¬ 
cession of curves over the front endowing them with a more com¬ 
plete harmony and repose than may be expressed by any other 
shape or formula known to us. 

Shantung Sculptures. —The richest and most varied provin¬ 
cial group of sculptures from the Sui period is to be found in 
Shantung. The religious fervour and interest in establishing 
Buddhist temples and sanctuaries seem to have been particularly 
great in this part of (he country and, to judge from the sculptures 
still preserved in several of these caves, there must have existed 
an important tradition of religious art which was now revived 
i)y various masters of no common ability. The earliest caves are 
at T’o Shan and Yu Han Shan ; at the latter place many of the 
figures are dated in the 4(h, 5th and 6(h year of the K’ai Huang 
era ( 584-586), but unfortunately they are largely restored with 
plaster and crude colouring. 

The great sculptures in the second and third cave at T*o Shan 
belong practically to the same stylistic group as those at Yu Han 
Shan. None of them bears a definite dale, but, to judge from 
their style, they must have been executed about the same time as 
those mentioned above, i.r., about the middle of the ’80s. The 
typical Sui formula for single figures has been enlarged on an 
enormous scale, not without some loss of plastic beauty and in¬ 
timacy. The great Buddhas which are seated in cross-legged posi¬ 
tion on a low pedestal impress us more as a kind of architectural 
monolith than as plastically conceived sculptures. It is only the 
folds of the hem, falling over the pedestal, that have a livelier 
rhythm; here one may observe the very characteristic meander¬ 
ing wave-line which returns in most sculptures of the Sui period, 
and some overlapping larger curves divided by the no less signifi¬ 
cant ear-like curve.s. 

Passing from the cave sculptures at T’o Shan to those at Yun 
Men Shan, which is situated across the valley, means moving into 
a quite different artistic centre. There are only a few large statues 
at Yiin Men Shan and some of these are in a deplorable state of 
preservation, but whatever remains here i.s of remarkably fine 
artistic quality. No doubt, these sculptures are a little later than 
those in the caves at T'o Shan, though hardly more than ten 
years; the dates that are found in some of the small niches at 
the side of the main figures range from 596 to 599. The figures are 
not placed in real caves but in flat niches, and may thus be seen 
to more advantage than most cave sculpture.^ in their original 
position; the actual play of light and shade adds something to the 
plastic effect. 

The Yiin Men Shan Buddha. —The principal group) consists 
of a seated Buddha accompanied by a standing Bodhisattva and 
another figure which may have been a Dvarapala (now practically 
destroyed). Close to this is another still flatter niche which never 
contained any central statue, only a large tablet, which is now 
removed, and on each side of it two monumental Bodhisattvas. 

The great Buddha is seated on a dais in the traditional posture 
with the legs crossed in front, and entirely covered by the wide 
mantle. The bearing of the body is, however, quite different; in¬ 
stead of the old stiffness there is a certain ease in the ix)sturc, 
a repose without any strain. He seems to lean against the wall 
of the niche, moving the head slightly forward as if intent on 
looking at something in front. The upper garment which is fastened 
with a string knot on the left shoulder is drai:)ed in quite broad 
curves Ixntween the knees. The folds are not simpjly ornamental 
or expressive of a linear rhythm, but modelled with fine gradations 
of light and shade, sometimes even undercut. They have become 
means of primary importance for creating a sculptural effect. 
The head is treated in a new individual manner with broad effects 
of light and shade. The eyes are not closed or half closed, as in 
most of the earlier Buddhas, but wide op)en, and the eyelids are 
undercut, which adds greatly to the impression of life. The lips 
are also separated by a deep shadow, as if they were opx^ning. 
The whole treatment h quite exceptional and bears witness to an 
impressionistic style; strictly sp)eaking, it remains an isolated 
phenomenon in Chinese sculpture. 

The T’ang Dynasty. —It would indeed be wrong to imagine 


that there is an absolute break or a deep-rooted difference between 
the sculpture of the Sui and that of the T’ang period; quite the 
opposite. T’ang sculpture is stylistically an immediate successor 
to the art of the Sui period. When we, for convenience soke, use 
the dynastic names and dates also in the domain of art, it should 
be clearly understood that they do not signify here the same kind 
of opposites or renewals as in the p>oliiital history of the country. 
Artistic evolution in China is a slow and gradual process, which 
only (0 a minor degree is conditioned by the political events. 

It may also be recalled that the T’ang dynasty reigned during 
a longer time than most of the preceding dynasties (618-907), 
and the plastic arts remained by no means th(' same during this 
whole i:)eriod. The production of sculpture was very intense dur¬ 
ing (he first 100 years of the iwriod, but became soon afterwards 
comparatively weak and insignificant. In si)eaking about T’ang 
sculpture we mean the art up to about 7:5. which may be con¬ 
sidered the most mature and perfect kind of Buddhist sculpture 
in China. It reflects something of the same creative and cx\)ansive 
pow’cr that we may observe in other manifestations of T’ang 
culture. Its best products are characterized by a plenitude, not to 
say magnificence, that can hardly be found in (he art of earlier 
epochs. The fonns grow full anci strong, the decoration becomes 
rich and exuberant, gradually approaching what we should call 
baroque. 

An important clement in this evolution was due to the growing 
inter-communication between China and the western Asiatic 
centres of artistic activity, particularly the Sassanian empire. 
Many new impulses WTre derived thcncc and grafted upon the old 
slock of Chine.se art, modifying it more and more in the direction 
of W’c.stern ideals of style. Generally sfieaking, it may be said 
(hat the current (hat came from India was of the great»'.st impor¬ 
tance for the Buddhist scul[)tnrc. while the influences from J’er.sian 
art are most plainly discernible in the ornamentation of minor 
objects in l>ron/-e and silver. 

In order to illustrate these two main currents, as well as other 
important elements of style in the plastic art of the T’ang period, 
it would be well to take into consideration other artistic products 
besides stone sculptures, such as objects in bronze, silver, clay 
and lacquer, which reflect the aesthetic ideals of the time, but 
(his would carry us beyond the limits of this short .study. Buddhist 
statues still form (he most important province within the plastic 
nrt.s of the T’ang iK*riod, though it should also be remembered 
th.'it .some large tomb sculptures were exectjted at this time, includ¬ 
ing magnificent representations of lion.s and horses at the tombs 
of the grctit emperors, T’ai Tsung (d. 649) and Kao Tsung (d. 
685). 

The Shensi Sculptures. —The early T’ang .sculptures from 
Shen.si, which then was the metropolitan province, are made in 
a very hard, grey limestone or in a dense yellowish marble. The 
line quality of the material demands a highly developed technique 
in order to yield good plastic effects and ornamental details, and 
it may well be admitted that as far a.s workmanship goes many 
of these statues stand on the highe.st level of Chinese sculpture, 
but the artistic quality is often less remarkable. The earliest dated 
statue of this period known to us is of (he year 639; it represents 
a Buddha seated in cross-legged j>osition cin a high, drajied pedestal 
placed in front of a background slab which is bordered like a 
nimbus with flame ornament.s. The figure is drafted in a mantle 
which covers both shoulders, arms and feet, leaving only a small 
part of the chest bare. The fol(l.s are highly conventionalized in 
the form of thin, rounded creases and arranged in long curves 
over the body^ the legs and the upper ftart of the pt‘destal. The 
decorative effect is altogether more powerful and concentrated 
than in earlier statues of a similar kind, and the exerufion is 
masterly. Although made in stone, the statue gives the impression 
of a work cast in bronze, an impression which is supported by the 
dark metallic hue of the hard stone. 

Influence of Indian Art. —Some Bodhisattva statues, of which 
two may be seen in (he University museum in T’hiladeJphia, illus¬ 
trate still better an increa.sing influence from Indian art not only 
by their costumes and decorative ornaments but also by their 
bearing and formal character. They stand no longer in stiff up* 
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riKht f>(>^iti()n.s with the weight of the body evenly divided on 
both le» (; ihe one leg is slightly (urved and moved backward, 
the other serves as a support for the body which consequently is 
(ur\ing, a movement which is continued in the neck and in the 
more or less rnarkefi inclination of the head. The upper part of the 
body is b;in-, <-xcei)t for the jewelled necklaces and the narrow 
scirf flraped over the shoulder; the chest is well developed and 
the waist rather narrcjw. d'he dln.iti, which is tied with a sash round 
Ihe hi(>s, fail.s in a seric-s of curving folds over each lc‘g and these 
are indi(ated in the s-iiik' fashion as the* foUls of the Buddha men¬ 
tioned above. It shoulcl also be noticed that these figures do not 
wear a crown or a diadem c^n their heads like the early Bodhisaft- 
vas. but a high liead-dress made up of (hitk winding plaits, a fea¬ 
ture whitl) also adds to their feminine as[)e(f. 

A kind of riiasi uline pendant to these Bodhisallvas may be 
found among the statues of hikshtis or monks, executcal either 
a.** individual post worlrm portraits or as jiarts of altar groups 
(e.vamplc-s of sue h statues may be seen in Ihe musemms in Philadel¬ 
phia and Boston). 'Phey arc- lc*ss conventionalized, less dependent 
on loreign models and made in closer adherence to actual life. 
'I’heir heads arc! [»ortrail-like*, their mantles arranged in a more 
or Ic-ss natural fashion, thus, in many inslanccss, approaching 
the- small clay rctalueties made* for the tombs during the I’ang 
{x-riod as well as in earlier limes. Some of thc-sc- portrait statues 
may indeed be placed on a Ic-vel with the- best Reiman sculptures. 
'They are character sludic-s, not sej iar individualized as Kcaiais- 
sanc c- portraits, but vc-ry striking types, observed in actual life. 
If is also worth noticing how much Irec-r ancl more* plastic: the 
draping of the mantle- bc-c omc-s in these statues. A figure such 
as tlic- hcadlc-ss monk in the- Boston mu.seum might have been 
made l»y a Kecinan artist, 

Honan Sculptures. — When we fcass from Ihe metropolitan 
province of Shc-nsi into Ihe adjoining province of Honan we may 
at once- obsc-na- lli.it the- gt-iieral chaiadt-r ol tin- sculp(urc-s be- 
<omc-,-' modilic-cl 'flic- piovimial schools and stylistic dillc-rc-nlia- 
lion-. seem on tin- whole- to ha\e hei ome more developed at this 
liriu- than at earlier c•plt^h^; it i.s now c-.a-sier to distinguish the 
provincial cm rents. 

riie staluc-s made in Honan, and jKirtic ularly at the- great artis¬ 
tic ceiilia- ol Lung Mc-n, where the- clc-c oration of the caves was 
continued during the- 7th ct-nfury. arc- gc-nendiy more elegant 
than thnM- origm.ding liom .Slu-nsi, though not always executc'd 
in such pt-rfecl (i‘(hnii|ue. Untorlun;itc-l\-. the great majority of 
the early 'Lang sc iilidurc-s at I.ung Men are partly or wholly cle- 
stro\a-cl—•!he he.ids being disiic-rsed all ovc-r the world—so that it 
is now lu-.xl to impossible to liricl thc-ia- conqilelc- ancl good speci- 
mc-its of mode-rail- si/a-; wc- lind tin in more- easily in museums and 
pi i\ alc‘ c ollc-i I ioiec 

()ne of tlu- tiiu-st c-.\.unplc-s is .1 large Bodlii.s.ilt va statue, origi¬ 
nally at Lung M(-u, but now in prixalc- hands in Peking It may be 
taken as .1 reprc-.scnlat ive of a large group of standing Bodhisaltva.s 
which .'dl show the- ludi.tn inlluemc- graJted in C'hiim.se type's ancl 
shape-s, a combimuion whitli in tin’s particular instance has led 
to a perfectly harmonious n-siill. The whole ligure from the head¬ 
dress clown to the- li'c't is cloiiiinatc-cl by the- softly gliding move- 
mc-nl of the double S-c iirve (.is in some (iothic- madonnas) which 
would appe-ar almost loo ac c i-ntu^ted. if it were- not so perfectly 
balaiuc-c! by (he po.sition of the arms. The' contemimrary Boclhi- 
s.iltvas from Slu-nsi, re-presentc-d in a similar position, apficar 
quite slilf atul hard bc’sidc- this elegant and yc-t so dignijic-d figure. 

The Vairochana Buddha. — Tlu- colo.ssal statues on the open 
terrace, which risc-s above- the rivc-r al Lung Men, rc-tlect in the 
most mcHiumc-iital lorrn the religious pathos ol the fully developed 
'Lang art. 'This is true jiarticularly of the cc-ntral figure, the great 
\aiidchana Buddha; the side figures, two Bodhi.sattvas and two 
i>ik.\hns are dt-cidedly inferior, The hands are destroyed, the lower 
part of the figure- has siiffc-n-d a great deal, but I doubt whether 
it ever m.ide a s(rongc-r inqiression than to-day when it rises high 
and tree in the open air over the many .surrounding niches in 
which time and human dc-filers have playc-cl havoc with most of 
the minor figures 'Hie upi>cr part of thi.s giant is well preserved 
and more' cluminatinjg now than e\cr. Long ages have softened 


the mantle folds and roughened the surface of the grey limeston 
which is cracking all over, but they have not spoilt the impressio 
of the plastic form. It may still be felt under the thin garment 
a very sensitively modelled form, not a dead mass, though unifiei 
in a monumental sense. According to the inscripticin on the jilintl 
the statue was made about 672-C75. 

The great power which is here reflected in such a harmoniou 
and well-balancc.*cl form finds further dramatic expression in th 
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LUNG SHAN 


Dvarap.'ikis W'hich stand at the entrance to the so-called "liot 
(ave.” The bestial heads of the figures are amazing and terrible 
and even the naked form is by no means represented from :i 
naturalistic point of view, but as a symbol of strength am: 
vigilance. Other Dvarapalas of the .same dale are sometimes repre¬ 
sented in livelier posiures, bending sideways or lifting one hanc 
to deal a killing blow to any approaching enemy. The plastic 
effect is decidedly of a baroque natUre, a tendency which is char 
acteristic of the mature T’ang art whenever it leaves the well- 
trodden path of the traditional religious imagery and ventures or 
more naturalistic and dramatic representations. 

Later T’icn Lung Shan Sculptures. —Another fairly homo 
goneous local group of T’ang sculpture may be observed in some 
of the later caves at T ien Lung Shan where the artistic activitj 
must have licen kept up ever since the middle of the 6th century 
During ail these generations T ien Lung Shan seems to have re 
mained a special centre of Indian influence. Unfortunately, none 
of these sculptures is dated, and in some respects they fall outsidi 
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the general stylistic current of Tang art. Some of them show 
plastic motives which really did not come into vogue until some 
time after 700, but this may be due to the fact that they were 
made under foreign influence. The earliest among these sculptures 
are remarkably fresh and subtle while the later ones are com¬ 
paratively heavy and commonplace works. The best specimens of 
the earlier types are to be seen in caves 6 and 14, while the later 
ones are found in caves 17. ig, 20 and 21. 

The main group on the back wall of cave 6 consists of a Buddha 
seated cro.ss-Ieggcd on a high peilestal accompanied by two side 
figures, which, however, are almost eaten away by time and run¬ 
ning w-ater, but there is a Bodhi.sattva on the side wall which can 
still be enjoyed. The figure is seated on a round lotus pedestal 
with the legs folded but not crossed. He leans toward the right 
side and turns slightly in the waist, a mo\ement which is accentu¬ 
ated by the turning of the head in the same direction. The left 
hand is placed on the leg in front as if to give added support to 
the body and make the free attitude still more restful. The body 
is entirely bare, except for a jewelled necklace and the narrow 
scarf which is draped in a diagonal curve from the right shoulder. 
The ease of the iwsture in conjunction with the sensitive modelling 
of the youthful body endow’ this figure with a sensual charm which 
is very seldom found in Chinese statues. It would hold its place 
beside the most exquisite French sculptures of the 18th century 
and yet it impre.''Ses us just as much by its dignity and com])osure. 

A similar artistic conception is exiiressed in a still ampler form 
in a Hodhisattva statue in cave 16. The posture of the figure is 
a kind of laJitusana (position of ease). It is scaled with the one 
leg pendant, the other bent crossw'ise over the seat, but the foot is 
not placed on the opiiosite leg. 1'he left elbow is practically 
touching the knee, as if to support the body which leans ovit 
toward the side, turning at the sami' time slightly in the wai.st. 
The movement of the head follows in the opposite direction, jiro- 
ducing thus a contraposlo effect which, although not very pro¬ 
nounced, serves to briiig out the lieauty of the ripe body ami the 
sujiplc limbs. It may not have quite the charm of the one noticed 
above, but it. shows an ;is(onishingly free treatment of the mantle, 
the material being a kind of draprrh: monillrr. 

None of the other caves at Tien Lung Shan contains statues 
of a corresponding im[iorlance, although there are some which 
reveal the strong Indian influence both in (heir genera! .shapes 
and in (he treatment of their garments. The heads, w’hich in late 
years have been knocked off and s])rcad all over the Western 
world, arc .sometimes beautiful, though le.ss cxjire.ssive than the 
best heads from l.ung Men or earlier centres of Buddhist sculj>- 
ture in Lhina. 

Changes in Style.—Similar tendencies toward a freer pla.stic 
style may also be observed in (onternporary .sc ulptures from 
Shensi and Chihli. Among them may be .seen beautiful Bodhisat- 
Ivas which not only bend in the waist but also turn on the hips, 
making thus quite complicated movements, which tend to bring out 
the beauty and significance of their coiqioreal fonn. By these 
freer postures their likeness to ordinary human beings becomes 
more striking. They sometimes remind one of the complaint of the 
{)hi)o.sopher from the end of the T’ang period who said that the 
artists were losing their reverent attitude toward the religious 
motives and were rciiresenting the Bodhisattvas in the shai)c of 
court ladies. 

The difference between the religiou.s and the secular motives 
seems, as a matter of fact, to become less and less important, 
and one meets with quite realistic grnre figures not only in clay 
but also executed on a large scale in stone, very much according 
to the same formula as the Bodhisattvas. As a good example of 
this class of W’ork may be mentioned a statue of a young lady (in 
the Academy of Art in Tokyo) who sits on a bank with crossed 
legs playing a lute, while a dog and a cat are frolicking at her 
feet, a statue without any religious pretext, with the same amount 
of free and elegant realism as w’e know from the tomb statuettes 
in clay and from some T’ang paintings. Works of this kind indicate 
that the sculptors no longer remained satisfied with the purely 
religious inspiration but turned their attention towards nature 
and human life. If the evolution had continued along these lines, 


the plastic arts in China might have become just as exprcs.sive 
and varied in their interpretations of purely artistic problems as 
Renaissance sculpture iu Europe, but the creative power turned 
more and more from sculpture to painting. 

Quite interesting as examples of the new tendencies of .style are 
certain statues made at Ting Chou in Chihli, a centre of sculptural 
activity which, as we have seen, was imiwrlant ever since the 
Northern Wei f>criod. The best of these are sur])ii.singly free and 
illustrate a new interest in movement and in the full development 
of the human figure. Among them may be mentioned a large statue 
of a headlo.ss Bodhisattva in the collection of Mrs. J. 1). Rocke¬ 
feller Jr. in New York, which is represented in a forward stride. 
The figure is compo.scd in a similar way to some early Renaissance 
statues represented in a walking posture, St, John the Ba[>tist 
—and shows the same shortcomings in the still limbs and the 
stilted rhythm, but also the same endeavour to treat the plastic 
form in the full round. 

There arc many other statues illustrating this tendency. The 
mo.sl original is perhajis a bare-headed monk who stand.s turned 
sideways with hands folded l.K’fore the chest and head thrown 
liack. looking almo.st straight upwards (in the collection of General 
Munthe, Peking). The movement expres,ses an intense religious 
devotion, not in the usual restrained and well-balanced form but 
with the flow of human feeling which leads our thoughts away 
from the Orient toward the most emotional religious art of 
Europe, such as we know it from the late Gothic and Baro<|uc 
periods. The impres.sionistic treatment of the soft and heavy 
mantle points in the same direction. 

The Post-T’ang Periods.—The production of religious .sculp¬ 
ture decrea.ses more and more towards the end of the T ang period. 
Very few dated sfrecimens are known from the gth century, while 
those from the Sth are riuite numerou.s. Luring the following 
|)eriods of the Five Dynasties and the Northern Sung the creative 
energy of the nation, which in former times, i)ar(icularly when 
religious devotion ran high, had been largely directed to the pro¬ 
duct i(m of sculpture, turned to painting, which now definitely 
took the lead among the fine arts in (.'hina. The change in the 
relative importance of sculjjture and painting is also illustrated by 
the fact that sculpture re.s])onded more and more to the influence 
of ])ain(ing, an influ<*nce which lu’came evident not only in the 
new impres.sionistic tendencies of style but also by the fact that 
oiluT materials than stone and bronze came into vogue, j)artic- 
ularly wood, clay, iron and la((]uer-work, and these W(‘re usually 
treated with colour. Many of the new compositions introduced 
about this time were derived from coritem[>orary {)aintings. It i.s 
true for instance of the very popular Kuanyin Bodhisattvas in the 
uuihiu'djalila (posture of royal ease) executed in stone, cl.iy and 
wood, and it may al.so be observed in the combination of the 
figures with backgrounds treated like rocky landscapes or some 
kind of scenery with trees, buildings, animals and small human 
beings. 

This more or less jnctorial kind of .sculi>ture spread all ovei 
northern China during the 12th and 13th centuries, when Buddhist 
art enjoyed a short period of reflorescence, and wooden sculpture 
particularly reached a high degree of perfection. A great num¬ 
ber of wooden .statues have in later years been brought from 
(Tina to various Western collections, e.g., the museums in Phila¬ 
delphia, Chicago and Toronto which alone contain more .such 
.statues than can be mentioned here. The majority of the.se repre¬ 
sent either standing Bodhisattvas in long garments which often 
take on a fluttering movement toward the feet, or Kuanyins on 
rocky seats in the maharajalila posture. One of the standing 
figures in Toronto is said to have been dated by a tablet inserted 
in the figure in the year 1106, while one of the seated Kuanyins, 
lately belonging to the Ton Ying company in New York, carries 
an inscription with the date 1168. Similar ones are to be found 
in the British Museum, in the mu.seums in Boston and Chicago, 
in the Muscc Guimet and Collection Jean Sauphar in Paris, etc. 

It is during thi.s period that Kuanyin, the Bodhi.sattva of 
Mercy, definitely changes into a feminine being usually repre¬ 
sented in a free and elegant form, whether she Ijc sealed on a 
rock by the water in the maharajalila posture, as in so many oi 
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!h<‘M‘ wooden n^ures, or ih standing, bending forward as if lend¬ 
ing a li^Jening ear to the invocations of her adorers. The womanly 
l)eauly is much more araentuated in these figures than any 
itofllii.Mttvir (jualities The form has lost all its abstract serenity 
and become fluttering and emotional, but it is sometimes highly 
decorative in a new and more limited sense. Many of these 
figures .seem to have Ijetn conceived not for a moral purpose, like 
th(t olrl Huddhas and Hodhi.sat (vas, but simply to please the eye 
and the sentimental longings of the worshippers. Besides these 
wooden scul[)tures there are a good many made in stone, par- 
fi( ularly series of Ariiats, who are usually representerl in series 
of 16 or iH, according to definite tyjxts and with mure realistic 
than artistic expression. Interesting series of such Arhats exe¬ 
cuted in .stone may be .si'en at the \’en Sha Tung and Ling Yen 
Ssu caves near flangchovv, a.s well as in the museum at Toronto. 
They are very uneven in fiiialify and, on the whole, more inter- 
c-ting from an historical than Irom an artistic point of view. 

Yuan Dynasty.—After the* cst.ablishment of the \'uan dynasty 
f I :vHo- i.tbK) the ixisition of the fine arts in ('hina, including sculp¬ 
ture, changed coreaderably. The Mongols brought no new'positive 
insjiiration, on the (onfrary they flesiroyed more than they built 
up, except perhafis in the art of war. Art was useful to them only 
in so far as it could support and glorify the temporal power of 
lh<‘ emperor and lii.-^ generals. Th<‘ religious attitude of the 
Yii.iri c'lTiperors was on the whole tolerant, but ofticialdoni was 
then tlioroughly Lonfucitm and the Buddhists were pushed into 
the background. Taoism .seems now to have held its jilace by the 
side of Biiddliism. 'I'he cave .sculptures at Hao I’ien Kuan, south 
of I' aiyuan-fu in Shansi, exccutecl at the end of the 13th century, 
are in this respect very interesting. Some of the compositions 
illustrating scenes from (he life of (he Taoist philosopher J'i Yiiii 
Ssu, liesidt-s a great number of other Immortals, reveal an evident 
interest in nature as, for instance, the old man on his deathbed; 
he is repie.seiitcfl lying soundly asleep on the ('hinese “kang" 
(lad in a long garment. The most siHcessful portions in lh(‘se 
grottos are, however, the purely decorative compositions, the low 
reliefs on the wall.s representing clouds and phoenixes, and the two 
guardians at the sides of one of (he entr.mces whose fluttering 
draperies are arranged in ornamental curves, All these decorative 
designs are characterized by a buoyancy and a vigour which arc 
hardly to he found in Chinese .sculpture of the immediately pre¬ 
ceding {MTiocl. The motive's are used for decoration rather than 
tor the expression of purely jilastic ideas. The pictorial tendency 
which characterizes the sculptures of the fireceding period is still 
existent, although it has bcnoiiie coarser and of a more superficial 
kind. The same stylistic tendencies are also quite noticeable in 
a mimbcM' of other sculpture.s of the same period, such as the four 
ioknpalas (guardians of the world' on the C'hii Yung Kuan 
g.itc at iNank'ou. extcuted in 1.(4,^, and the Buddhist figures m a 
niche at Lung Tung Ssu near rsitian-fu in Shantung, executed in 
not to s|)c.ik of minor detached statues, dated at the be¬ 
ginning of the i4ih century. 

Ming Period.—Whim we enter into the Ming period (i.tbS- 
1644) dramatic power of expre.s.sion seems to dry up more 
and more and the general artistic level is certainly not raised, 
although the production of Buddhist sculptures goes on with in¬ 
creasing abundance. Among the most popular and common crea¬ 
tions of thi.s time may be mentioned, for in.stanre, scries of 
Arhats in iron (good examples of such scries arc in the museums 
at 'roronto and tlothenburg) which, however, seldom rise aliove 
the level of ordinary mass product.s made according to .standard 
nuulels Similar motives are also treated in wood and lacquer, 
sometimes with good decorative effect, though with no more indi¬ 
vidual I haiacterizaiion. The sculpture of the Ming pxiriod is gen- 
erallv at its best when it takes up purely realistic motives instead 
of the traditional hier.itic figures. It may thus become quite en¬ 
joyable in minor rejiresentations of mourners, musicians or similar 
^'c/rrc-like motives, presented without any tendency to archaic 
restraint which otherwise is so apparent in the plastic arts of the 
Ming 

Summary.—Trying to sum up the general course of devt?lop- 
ment of ('hinese sculpture from the loth to the 15th century in 


a few words, we have to remember first the comparatively low 
level of religiou.s sculpture towards the end of the Sung dynasty, 
particularly after the capital was moved from Kaifcng to Hang¬ 
chow; secondly, the re-awakening of religious imagery in the 
northern provdnce.s after the Tartar dynasties had got a firm hold 
on this part of the country (a flourishing sculptural activity, par¬ 
ticularly in wood, develojied there in the provinces of Chihli and 
Shansi;; and thirdly, that w'ith the Yiian dynasty a new' foreign 
element appears which perhaps may be called Mongolian and 
which exi)re.s.ses itself on the one hand in a somewhat dry realism 
and on the other hand in a whirling linear ornamentation. The 
religious figures have still some life and expression of their own. 
though no real spirituality This development was no longer 
continued during the Ming period. Whatever creative power may 
have been left did not turn towards the production of religious 
sculpture. It is tru(* that a lot of statues, or rather statuettes, in 
bronze, wood, porcelain and ivory were produced but no great 
religious wcjrk.s, whether in stone or other materials. The Ming 
sculptors have given their best in the field of decorative art such 
as columns, balustrades, and other architectural details, but they 
created no new types of plastic works, whether religious or 
secular. They sought their inspiration much more in the imitation 
of earlier models than in any fresh efforts in the field of sculpture. 
{See also Sculpturi:; China; Buddha and Buddhism; Indian 
AND Sinhalese Art and Akchaeoloc.y; Chinese Architec- 
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! the 14th Century, 3 vol. plates, x vol. text fig25), and Studien zur 
] Chtnedschen Flaslik dcr Fost-T'ang Zeit (igs;); V. Segalen, G. de 
! Voi.sin.s and J. Lartigue, Mission Archi^ologic/ue en Chine, no text 
; (rgrfi); O Siren. A History of Early Chinese Art (ig2g). (O. S.) 

CHINGFORD, a municipal borough in (he Epping parlia¬ 
mentary Divi.siori of Essex, England, 12 mi. N.E. of l.ondon by 
the L.N.E R. Pop. (1938) 37,510. Area 4.5 .sq.mi. It lies be- 
! tween (he river Lea and the western outskirts of Epping forest, 
j The church of All Saints has Early English and Perpendicular rc- 
I mains. The half-timbered Queen Elizabeth’s, or Fair Mead, hunt- 
I ing lodge is preserved (here. Chingford was incorporated in 1938 
and adopted a town planning scheme. 

CHINGLEPUT, town and district. British India, in the 
Madras presidency. I'he town, situated 36 mi. by rail from 
Madras, and a junction for a branch line to Arkonam. had a 
IK»j)ulation in i(j4i of ij.Hjq. With Chandragiri in North Arcot, 
C'hingleiHit was once the ca[iilal of the Vijayanagar kings, after 
their overthrow by the Mohammedans at Talikota in 1565. In 
if>,39 a iliief, subject to the.se kings, granted to the East India 
Com[>any the land on which Fort St. (ieorge now stands. The 
fort built [xy the Vijayanagar kings in the 16th century, which 
was of strategic importance, was taken by (he French in 1751, 
and retaken in 1752 by Clive, after which it proved invaluaiile 
to the British. It withstood Hyder Ali and afforded a refuge to 
the natives; and in 17S0, after the defeat of Colonel W. Baillic, 

I the army of Sir Hector Munro took refuge here. It is now par- 
i tially ruined. The town is noted for its manufacture of potterv', 

; and carries on a trade in rice. It is the centre of a Scotch Free 
Church mission, and has a reformatory school. 

The Dkstrict of Chinglepi't surrounds the city of Madras, 
.stretching along the coast for about 113 miles. The administra¬ 
tive headquarters are at Saidapet. Area 3,074 .sq.mi. Pop. (1941) 
1.823.955. Salt is extensively manufactured along the coast, and 
fishing carried on. There are cotton and silk mills, tanneries, 
stone quarries and soapvvorks. 

CHIN HILLS, a constituent hill-group of the mountain arc 
stretching from the Arakan Yoma northwards to the Patkai hills, 
between Burma and India. This mountain arc, compressed at 
either end, has advanced farthest towards the west in the centre 
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where the long parallel folds arc most numerous and the arc 
broadest- The Chin hills form the highest part of this central 
stretch. They consist simply of a succession of long narrow 
troughs and ridges, from 5,000 to 9,000 ft. high, with little flat 
hind either in the valley bottoms or on the ridge tops. There is a 
marked climatic contra.st between the humid tropical conditions 
of the deeply cut valleys and the cooler temperatures of the ridges. 
This contrast is reflected in the vegetation. Above 3,000 ft. the 
tropical forest gives way to oak and pine woods w'hich in turn give 
way above 7,000 ft. to the rhododendron. A migratory form of 
agriculture, the iattn^ya system, is practised in these hillside 
woods where the greater part of the ix)pulalion is centred. Clear¬ 
ings are made and the wood burnt for fertiliaer. Such clearings 
are cultivated for two or three years and then abandoned. Bam¬ 
boo, bracken and elephant grass then spring up with such vigour 
that natural re-afforcstation is impossible. The main crop culti- 
v'ated by this method is jowar millet contrasting with rice in the 
plains of Lower Burma. Some rice is, however, grown in the Chin 
hills on the lower slopes on terraces constructed with the help of 
felled timber. 

The north-south trend lines of Indo-China as a whole have 
[X'rmitted the flooding of the region with “Mongoloid” peoples 
coming down from the north and have hindered east-west move¬ 
ment of both peoples and culture. The Arakan Yoma-Patkai 
mountain arc, of which (he Chin hills form a part, exemplifies 
these features. It constitutes a frontier zone between Indian and 
Burmese cultures and its hill-tribes remained independent of 
British administration until the clo.se of the 19th century. The 
Chin hills, lying on the Irrawaddy side of the watershed, were 
eventually occupied to prevent (he raids by hill-folk on the plains 
of Burma. They are now administered primarily wiih the object 
of i)reserving the i^cacc and of building up a sound government on 
the basis of the tribal system. The sub.siitution of peaceful agri¬ 
culture fur raiding is producing changes in the distribution of 
population; the dcfen.sive hill-sites are being deserted and popula¬ 
tion is becoming concentrated on the more easily cultivable land. 
The whole of the southern part of (he Arakan '^'oma-Patkai moun¬ 
tain arc: frcjm the Chin hills southward into the Arakan Yoma is 
occupied by the Chin {xioplcs who belong to (he Southern Mongo¬ 
loid race group and are linguistically a branch of the Tibeto- 
Burmans. The Chin hills proper are occupied by only the northern 
tribes of the Chin peoples. Area of the district 10,377 sq.mi. 
Population (1941) 186,405. (P. M. R.) 

CHINKIANG, former treaty port of China on the south hank 
of the Yangtze Kiang, 32° ii' N., iiy'’ 24' E., 160 mi. above 
Shanghai and 43 mi, below Nanking. It lies where the north- 
south route of the Grand canal from Hangchow to Peiping crosses 
I lie east-west route of the Yangtze river. So long as the Grand 
canal, Jinking the Yangtze delta with the imperial capital, re¬ 
mained an arterial line of communication, Chinkiang retained 
its significance. But traffic on the Grand canal became after 1850 
increasingly local and its function as a north-south link was later 
usurped by the Tientsin-Pukow (T.sin-Puj railway, which comes 
down to the Yangtze oppo.site Nanking, itself the terminus of a 
railway from Shanghai. 

Chinkiang, although a station on the Shanghai-Nanking railway, 
had therefore given place to Nanking in the command of the 
Yangtze crossing. Moreover the port of Chinkiang was experienc¬ 
ing local difficulties through silting. In consequence, while, since the 
first decade of the 20th century, the trade of neighbouring ports 
had continued to increase, that of Chinkiang had been arrested. 

The port was functioning for a time almost solely as a distribut¬ 
ing place of imported goods. In 1926 the excess of imports over 
exports was in the proportion of 15 to i. With the fall of Chin¬ 
kiang into Japanese hands, Dec. 1937, the Japanese controlled the 
river trade. The population was given as 216,803 in 1937. 

CHINO-JAPANESE WAR (1894-95). The causes of this 
conflict arose out of the immemorial rivalry of China and Japan 
for influence in Korea. In the i6th century a prolonged war in the 
peninsula had ended with the failure of Japan to make good her 
footing on the mainland—a failure brought about largely by lack 
of naval resources. In more modern times (1875, 1882, 1884) 


Japan had repeatedly sent expeditions to Korea, and had fostered 
the grow’ih of a progressive party in Seoul. The difficulties of 1884 
were settled between China and Japan by the convention of 
Tientsin, wherein it was agreed that in the event of future inter¬ 
vention each should inform the other if it were decided to despatch 
troops to the peninsula. Nine years later the occasion arose. A 
serious rebellion induced the Kore.an Government to apf)ly for 
military assistance from China. Early in June 1804 ^ i^mall force 
of Chinese troops was sent to Asan, and Japan, duly informed of 
this action, replied by furnislung her minister at Seoul with an 
escort, rapidly following up this step by the desi)atch of about 
5.000 troops under Maj.-Gen. Oshima. A compliialed siluation 
thus arose. Chinese troops were present in Korea by the request 
of the Government to put down rebellion. The Japanese con¬ 
trolled the capital, and declined to recognize Korea as a tributary 
of China. But they proposed that the two Powers should unite 
to suppress the disturbance and to inaugurate certain specified 
reforms. China considered that the ineasure.s of reform must iu* 
left to Korea herself. The reply was that, Japan considered the 
Government of Korea “lacking in some of the elenu nts which are 
c.ssential to responsible independence.” By the middle oi July 
war had become inevitable unless the Peking Government were 
willing to abandon all claims over Korea, and as Chinese troops 
were alreaily in the country by invitation, it was not to be 
expected that the shadowy suzerainty W'ould be abandoned. 

At Seoul the issue was forced by the Japanese rnini.ster, who 
delivered an ultimatum to the Korean Govtrnmenl on July 20 
On the 23r(l the paL'u.e was forcibly occupied. Meanw’hile China 
had dc.spatched about 8,000 trooi)s to the "V'alu river. The out¬ 
break of war thus found the Ja|jancse in possession of Seoul and 
ready to send large forces to Korea, wliile the Chine.se occupied 
A.san (about 40m. south of the capital) and had a considerable 
body of troops in Manchuria in addition to those de.s])atched to 
the Yalu river. To Japan the command of the .sea was c.ssential 
for the .secure transport and supply of her troops. Without it the 
e.xpericncc of (he war of the 16th century would be rejx-ated. 
China, too, could only utilize overland routes to Korea by submit¬ 
ting to the difficulties and delays entailed. 

By the time war was finally declared (August i), hostilities had 
already begun. On July 25 O.shima set out from Seoul to attack 
the Chinese at Asan. On the 29th he won a victory at Siinghwan, 
but the Chinese commander escaped with a considerable part of 
his forces by a detour to Ping-Yang (Phydng-Yaug). Meanwhile 
a portion of the Japanese fleet had encountered some Chinese war¬ 
ships and transports off Phung-Tao, and .scored an jmi>ortant suc- 
ce.ss, sinking, amongst other vessels, the transjxjrt “Kowshing” 
(July 251. The loss of more than 1,000 Chinese soldiers in this 
vessel materially lightened Oshima’s task. The intention of the 
Cl)ine.se to crush their enemies between their forces at Asan and 
Ping-Yang wa.5 completely frustrated, and the Japanese obtained 
control of all southern Korea. 

Reinforcements from Japan were now pouring into Korea, and 
Gen. Nozu, the senior Jaiaanese officer pre.seiU, soon found him- 
.'^clf in a position to move on Ping-Yang. Three columns converged 
upon the place on Sept. 15 and carried it after severe fighting. 

Nearly all the troops on cither side had been conveyed to the 
scene of war by sea, though the decisive contest for sea 
supremacy was still to be fought. The Chinese admiral Ting with 
the Northern squadron (which alone took part in the war) had 
hitherto remained inactive in Wei-hai-wei, and on the other side 
Vice-Admiral Ito’s fleet had not directly interfered with the 
hostile transports which were reinforcing the troops on the Yalu. 
But two days after the battle of Ping-Yang, Ting, who had con¬ 
veyed a large body of troops to the mouth of the Yalu, encoun¬ 
tered the Japanese fleet on his return journey off Hai-Yang-Tuo 
on Sept 17. The heavy battleships “Chen-Yuen” and “Ting-Yuen” 
constituted the strongest element of the Chinese squadron, for 
the Japanese, superior as they were in every other factor of suc¬ 
cess, had no vessels which could compare with these in the matter 
of protection. Ting advanced in a long irregular line abreast; the 
battleships in the centre, the lighter vessels on the wings. Ito’s 
fast cruisers steamed in line ahead against the Chinese right wing, 
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(TushinK their weaker opponents with their fire. In the end the 
Chinese fleet was defeated and scattered, hut the tw/o heavy battle¬ 
ships drew oil without serious injury. This battle of the Valu gav’c 
(oirirnaiifl of the sea. but llo continued to act with ^rcat 
(anli(jn '1 he reninants of the vanf|uished lleet took refuse in I'ort 
Arthur, wheiue after repairs Tin^; proi eeded to VV'ci-hai-wei. 

I he vit tury of Ping-Yan^' had cleared Korea of the Chine.se 
troojis, but on the lower \'alu—their own frontier—large forces 
threatened a second advance. Marshal Yamagata therefore took 
the oftcaisive with his I. Army, and on Oct. 24 and 25, under great 
dilfuulties—though without .serious opposition from the enemy— 
forced the passage of the river and otaupied ('hiu-lien-cheng. 
!*art of the Chinese force rc-lired to the north-east, p.art to I‘eng- 
hw'ang-c hc'-ng and llsiu-yuen. The Japanese* I. Army advanced 
several i olunins towards the mountains of Manchuria to secure 
its cotujuests and prepare for a future acKance*. Gen. Tachimi's 
brigade, skirmishing with the en<*my on the Moukeien and Liao- 
Yang roads, found the Chinese in force. A simultaneous forward 
move by both sidc-s Ic-d to the action of 'I'sao-ho-ku (Nov. 30), 
after which lioth sidc-s withdrew—the* Chinese to the line of the 
mountains ccccering Ilai clieng, LiaoA’ang and Moukcic*n. with the 
'I’atar general Ikotc-nga's fore c* 14,000 strong, on the Japanese* right 
north c‘ast cd f eng hw'ang-c hc'’ng; and the* Japanese to Chiu-lit*n- 
c lit'Hg, ’I'akuslian and Hsiu >'uc‘n. The diffic ultic*s of sup[»ly in the* 
hills wc*rc‘ alrnced insurmounlalile, and no .sc*rious advance* was in- 
tcTided hy the* Japanese* until Jan. iS(j5, W’hc*n it was to be made in 
co-o[»eration witli the II Army. This army, under Marshal 
Oyama, had hec'n torrnc‘cl in .SeptembcT and at first sc*nf to Chc*:nul- 
pho as a support to the forces under ^'amagala; but its chief la.sk 
wa.s the siege* and capture of the Chine*se fortress, dockyard and 
ars<*nal of I'orl Arthur. 

I'lie* Liao-'rong peninsula W'as guarded hy the walle*el city of 
Kin-chow and the* forts of ra-lie*n wan (Dalny undc*r the* Russian 
re'*gime. and Ifairen under the* Japanc'se') as w'oll as the fortifications 
around Port Arthur itself On Oct .?4 the eliscTiibarkation of the 
fl. Army began nt*ar Pi-tsi'-wo, and the* sUv c essive columns of the 
Japanese gradually moc'ed towards Kin-chow', which was carric*cl 
willioiit ciiKic ulty Icven lc‘ss resislanc c* was offc*red hy the modern 
forts of Ta Iic*M-wan, The Japanese* now held a good harbour 
within a fc’W miles of the* main fortress. Here they lancic'd sie*ge 
nrlillc*ry. and on Nov. 17 the advance* was resume*el. The attack 
was made on the* legh at dawn. N'arnaii's division (Nogi’s and 
Nishi's brigades), after a trying niglit march, asseiulte-d and car¬ 
ried tlie \ve*sterii de‘ft'nee*s and movt*(l upon (he (own. Ha.s(*gawa 
ill the* centre, as soon as Yamaji hc'gan to appear in re-ar of his 
opponents in the northern forts, pnshc’d home his attack with 
eejual succt*s.s, and hy 4 tm {iraetieally idl resistance was at an 
end 'The* Japaiu-se paid for this impori.int sue e e*ss with but 423 
casual!i(*s Meanwhile the ('hinese general '^ung, w'ho had marcht*(l 
from llai-elic'ng to e*ngage the 11 , Army, appeared before Kin- 
thow, where* he* rec(*ived on (he . . tid a seve*re* repul.se at the hands 
of (he Japanc'se* garrison Soon .iftc'r (liis o\'erturi*s of peace* were 
made Ity ('liina; hut her envoy, a foreignc'r unfurnished with 
credential.'-, w’as not re*e e*ived hy the Tokyo Governnu-nt. 

The Japanese* 1 Army (now under Gen No/.uf prepared, in 
spite of (lie se*ason, to move across (he* mountains, and on Dc'c. 
3 Cren Kalsura le ft Ant.ung for Hai che'ng, which was safely 
oce u|)ied on Dec 13. In the me.iniime Tachimi had moved north- 
warti from Peng Invang che'ng in order to distract the attention of 
the Chinese from Hai-cht'ng, and there were some small engage¬ 
ments hetw(‘t*n (lii.s force* and that of lkote*nga, who ultimately 
ri*tired Ix'vond the* mountains to Pi.io-A'ang, Sung had alre-ady left 
Kai-ping to secure lfai-(ht‘‘ng whe-n he* heard of (he fall of that 
jilace; his communications with Ikolenga being now severed, he 
swer\e*el to the* north-west and e*s(ab!i.-ht‘el a new* b.ise at Niu- 
chwang Once on his new line Sung moved upon Hai-cheng. As 
it was 1‘ssential that he* .should be prevented from joining forces 
with .Ikoteng.i, Gen Katsiira nnirthe tl out of Hai-cheng to light 
him. .At Kang wang tsai (Dec iq'i the* ('hine'se displayed unusual 
steadiness, .and it cost the Japanese some 343 casualties (o dis¬ 
lodge the' enemy The victors relumed to Hai-cheng exhausted 
with their efforts, hut secure fre^m attack for some time to come. 


The advanced troops of the II. Army (Nogi’s brigade) were now 
ready to advance, and einly the Kai-ping garrison barred their 
junction with Kalsura. At Kai-ping (Jan, 10) the resistance of the 
Chinese wa.s almost as steady as at Kang-w'ang-tsai, and the Jap- 
ane.se lost 300 killed and wounded in their successful attack. In 
neither of these actions wa.*; the defeated force routed, nor did it 
retire very far. On Jan. 17 and again on the 22nd Ikolenga 
attacked Hai-cheng from the north, liut was repulsed. 

Meanwhile the II. Army, still under Oyama, had undertaken 
operations against Wei-hai-wei, the second great fortress and dock¬ 
yard of northern China; and it was hoped that both armies w'ould 
accomplish their present tasks in time to advance in the summer 
against Peking itself. On Jan. 18 a naval demonstration was made 
at Teng-chow-fu, 70m west of Wei-hai-wei, and on the 19th the 
Japam*se began their disembarkation at Yung-cheng Pay, about 
12m. from Wei-hai-w'ci. The landing was siariely opposed, and 
on the 26th the Japanese advance was begun. The south-eastern 
defences of Wei-hai-wei harbour were carried by the Olh Division, 
w'hilst the 2nd Division reached the inner waters of the bay, 
driving the Chinese before them. The tl(*et under Ito co-operated 
efietlively. On the night of Peb, .^-5 the Chinese scpiadron in 
h.irbour was attacked by ten torpedo boats Two boat.s were lost, 
but till* armour clad “Ting-^'uen" was sunk. On the* following 
night a s(*coii(i attack was made, and three more vessel.s were sunk. 
f)n (he 9th the “Chcn-A'uen" was sunk by tlie guns in one of the 
ciptured forts. On the 12th Admiral d'ing wrote to .Admiral Ito 
ottering to surrender, and lh(*n look poison, other officers follow¬ 
ing his example. Wei-hai-wei was then dismantled by the Japanese, 
and (he H. Army concentrated at I’ort Arthur for the advance on 
Peking 

While (his carnjiaign wais in progress the Chinese desjiatchi-d a 
.s(*(ond jieace mission, also with di*fecli\t‘ credentials. The Jap- 
an»*se declined lo treat, and (he* mission relurnc'd to China, Jn 
IVbruary (he ('hiriese made further unsuccessful attacks on ITai- 
clic'ng. ^’amaji near Kai-iiing fought a severe* action on Peb. .'i, 
22 and 23, at Taping-shan against a part of Sung's army under 
Gc-n Ma yu-kun 'Phis action was fought with 2ft. of snow on 
flic* ground, (he thc’rmome!cr regi.^lering z(*ro I', and no le.*-'^ than 
1.500 c.i.*-c*s of frost-hite were* rc‘ported It was the intention of 
Gen. Nozu, after frec-ing the* Plai-chc'mg garrison from Ikotenga, 
to seize Niu-chwang jiort. 'I'wo divisions converged on An-shan 
chan, and the Chim*se, thrc'alt‘iu*d in front and tlank, rc*tired to 
Piao-N'ang. 'Tin* Japatu*se then movc*(l on Niu-chwang, and 
A'amaji’s 1st Division at Kai-ping ioint*cI in the adwince. The 
column from .An-shan-c ban stormed Niu-chw'ang, which was obsti¬ 
nately delended, and cost the* stc^rmers nearly 400 men. .Ml three 
divisions converged on Niu-chwang port (A'ing-kow), and (he final 
engagenu'nl look ])lace at Tien-chvvang-tai, which was captured 
on March 9. The (’hinese forces in Manchuria being thoroughly 
broken and disper.sed, thc*re was nothing to prevent the Japanese 
from proc(*ecling to the occupation of Peking, since they could, 
aftc*r the break-up of the ice. land and supply large* forces at 
Shan-hai-kwan, within 170111. of the capital. Seven divisions were 
at Port Arthur ready to embark when negotiations wc're rc'opened. 
Li Ilung-Chang proceeded (o Shimonoseki. w^here the treaty was 
signed on April 17. 1S95 .An expc*dition was sent towards the end 
of March lo the Pescadores, and latc'r the lmpt*rial Guard Division 
was sent to Lormosa. 

It is impossible to e.stimate the Chinese losses in the war The 
Japanese lost 4.177 men by d(*ath in action or by sickness, and 
s().Sf)2 were wound(*d or disabled by sickness, exclusive of the 
losses in the* I'ormosa and Pescadores expeditions Nearly two- 
thirds of these losses were* incurred by the* P .Army in the trying 
winter campaign in Manc huria. 

ninr.ior,K.\i*HV. —The most important work.s dealing with the war 
are: von Kunowski and FretzdorfT, /)er jnpanisch-chinPsische Kric^ 
(l-eip/ig. T805) ; von Miiller. Der Krie^ zici^rhfv China und Japan 
(Berlin, i8<i5) : ^'ladimir. China-Japan H’ar (London. iSc)!.! ; Jukiohi 
Tnouve, The Japan China IPcir (Yokohama, etc.. T.S(>h) ; du Boiilay, 
h'pifomr of the Chiito-Jnpane.^e ll’nr (London. iSc^O), the official 
(uiblication of the Britisli War Office ; .Atteridgc, B'ur** of the Nineties. 
PP (London. tPqc)) : Riiiac. Preri;; dr quelques campaenrs 

conlrmporainrs: II. La Guerre sino-jopouahe (Paris and Limoges) 




CHINON-CHINWANGTAO 


CHINON, a town of western Frame, capital of an arron- 
dissement in the department of Indre-ct-Loire, on the bank of the 
Vienne. 32 m. S.W. of Tours. Pop. (1936; 4,511. It lies under a 
rocky height crowned by ruins of the famous castle, its narrow', 
winding streets containing many turrefed hou.ses of the 15th and 
ibth centuries. Chinon (Caino) existed before the Roman occu¬ 
pation of Gaul, and was from early times an important fortress. 
It was occupied by the Visigoths, and subsequently, after forming 
part of the royal domain, came to the counts of Touraine and 
from them to the counts of Anjou, in 1044. In the next century 
it passed to Henry II. of England, who died there, but it was won 
back to France by Philip .Vugustus in 1204. after a year’s siege. 
Of its oldest church, the Romanesque St. Mexme, only the facade 
and nave are left. The church of St. Etienne dales from the 15th 
century, that of St. Maurice from the 12th, 15th and i6th cen¬ 
turies The castle, which has undergone considerable modern res¬ 
toration, consists of three separate strongholds. That to the east, 
the Chfiteau de St. Georges, built by Henry II. of England, has 
almost vani.shed. only the foundation of the outer wall remaining. 
The Chateau du Milieu (nth to 15th centuries) comprises the 
keep, the Pavilion de I'Horlogt' and the Grand Logis, where the 
first meeting between Joan of .Arc and Charles \’ll. took place. Of 
the Chfiteau du Coudray, which is separated by a moat from the 
C'haleau du Milieu, the chief remains are the Tour du Moulin 
(loth century) and two later towers. A statue of Rabelais, who 
w'as born in the vicinity of the town, stands on the river-quay. 
Basket and rojie manufacture, tanning and cooperage are among 
the industries. 

CHINOOK. 7 'his important .American Indian ix.‘oplc held 
Columbia river from the mouth to the Dalles, and adjacent terri¬ 
tory. Tlieir culture was a localized form of the North Pacific Coast 
type, with plank lu'uses, good canoes, trade, slavery, pot¬ 
latch di.^'ribr''. of ‘ ojk ' bC ith( ‘ ‘ ' 

tolemic art. The language is distinctive, and a selection of words 
from it, much simplitied phonetically and the grammar wholly 
done away with, forms the basis of (he ("hinook jargon. This 
trade language contains also French, Kngli.sh, Nutka and other 
Indian ingredients, and prevails from Oregon to Alaska. The 
Chinook were organized liy .settlements rather than tribes; some 
of thiar divisions are known as Clatsop, Wasco and Wishram. 
Estimated at 16.000 in 1805, they decreased (from disea.se) 
to a twentieth in the next 50 years, and now number perhaps 
200-300. known under different names on several reservations 
containing ethnic mixtures, 

Sre Lewis and Clark, Original Journals (iyo.D; F- Boas, Bur. Am. 
tthn. Bull. 20 (1895) ; E. Sajiir, Publ. Am. Elhn. Soc., vol. ii. (1909). 

(A. L. K.) 

CHINOOK, the name given to a wind which lilows from west 
or north over the Rocky Mountains, where it descends as a dry 
wind, warm in winter and cool in summer. It is due to a cyclone 
passing northward, and continues for a few hours to several 
days. If moderates fhe climate of the eastern Rockies, the snow 
melting quitkiy on account of its w'armth and vani.shing on ac¬ 
count of its dryness, so that it is said to “lick up’’ the snow from 
the slopes. 

CHINQUAPIN, the name given to several North American 
shrubs or small trees belonging to the genus Caslanru of the 
i'agaceac (beech family;. The most important of these is C. 
pumila, a shrub or small tree found chiefly in dry soils from 
New' Jersey to northern I'lorida and westward to southwestern 
Missouri and eastern Texas. In Arkansas and Texas, where it 
attains its best development, it occasionally reaches a height of 
45 ft. and a diameter of 30 in. It is closely related to the chest¬ 
nut, C. dnitata, from which it differs in its much smaller leaves, 
vvliich are white-woolly beneath, and its usually solitary nut, 
which like that of the chestnut is very sweet and edible. 

On the Pacific slope the name chinquapin is given to two 
species of Castaiwpsis, a genus closely allied to Castanea. Golden 
chinquapin (Castanopsis chrysophylla) found from southern 
Washington to southern California, is a magnificent tree which 
occasionally attains a height of 150 ft. and a trunk diameter of 
8 ft. The lance-shaped evergreen leaves, 3 to 5 in. long, are 


clothed beneath with minute gol(len-> ellow per.si.<;tent scalc.s. The 
fruit is similar to that of the chestnut and contains one or two 
hard-shelled nuts with a .sweet kernel. The wood is reddish- 
brown, straight grained, easily worked and takes an excellent 
finish, yet it i.s not extensively utilized. The bark, although devoid 



Chinquapin, branch (LEft) showing spiny burr and solitary nut; 

BRANCH (RIGHT) WITH MALE FLOWERS 

of tannin, is sometimes u.sed to adulterate that of the tanoak 
(l.itliociirpus dcnsifloru.s), with which it is often associated in 
the forest. Bush chinquapin ( C. svmpt rvircns) i.s a small sjireading 
shrub of dry mountain slopes in California. Some authorities re¬ 
gard it as a variety of the golden chinquapin. (E. S. Hr.) 

CHINSURA, a town of British India, on the Ilooghly river, 
24m. above Calcutta, formerly the {irimipal Dutch settlement in 
Bengal. The Diitth ended a fortified faitory here in 1656. In 
1750 a British force under Cul. Eorde was attacked by the gar¬ 
rison of Chinsura on its march to Chandernagore, but in less than 
half an hour the Dutch were entirely routed. Chinsura was taken 
by the British in 1781 on the outbreak of war with Holland and 
re.stored to the Dutch in J783. Again, in 1795, during the 
Napoleonic wars, the sett lenient was occupied by a Briti.sh gar¬ 
rison. At the peace of 1814 it wa.s a .second time re.stored to the 
Dutch. It wa.s among the cessions in India made by the king of 
the Netherlands in 1825 in exchange for the Briti.sh ]>ossi*ssions 
in Sumatra. 'I'hc Dutch church, commi.ssioncr'.s house, and ceme¬ 
tery (extended since 1825) are mi>morials of Dutch rule. Chin¬ 
sura is iiK ludecl in the Hooghly-Chinsura munieijjality (jioj). 

I 1941 ) 49,081), and contains the Ilooghly collc'ge. 

CHINTZ, a word derived from the flindu chint, spotted or 
variegalc'd. This name was givc'ii to a kind of stained or painted 
calico produced in India. It is now applied to a highly glazed 
printed calico, commonly made in several cadoiirs on a light 
ground and used for bed hangings, covering furniture, eti. 
CHINWANGTAO, 39'' .S6' N , 119'" 38' E., f(»rmer treaty 

port (.n the shores of the tiulf of Liaotung in northeast China; 
the i)ort was created by, and the harbour is the i)roi)erty of, the 
Kailan Mining administration, whicli works th(- Kaiping coaltield 
some 100 miles away. Export trade originated almost cotirely 
from the coalfield and c()mpri.sed not only coal but also coke, 
firebricks and cement manufactured at I'angshan, the new indus¬ 
trial town on the coaltield. Chinwangtao had also the largest 
glass factory in China. As it was the onl}' ice-free port on the 
shallow' gulf of Liaotung Chinwangtao had devcdojied as a winter 
out-port to Tientsin, and to a lesser extent to Newchwang as well. 

I his out-port function did not remain quite so important as at 
the beginning of the 20th centur>'. The navigation of the Ilai-ho 
could be kept open whenever the winds were off-shore and much 
of the trade that formerly went through Newchwang had since 
the advent of the Japane.se been diverted through the ice-free 
Dairen. The port was first o[x:ned to foreign trade in 1901. After 
the Manchurian incident the Japane.se pressure led to intensive 
smuggling of Ja|>ane.se goocLs into North China largely through 
Chinwangtao. With establishment of the East Hojiei autonomous 
fwppet regime, Dec. 1935, .smuggling continued di.sgui.sed as a spe¬ 
cial tariff. After the Japanc.se invasion trade increased from $1,- 
024,120 (U.S..) to $2i,3(;9.938 for import and from $2,099,392 
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»o $4,.?.'>4,975 for ex\)Ort, 1936-,^;. with ^Manchuria and Japan 
holding the largest percentages. Pop. 20,020. 

CHIOGGIA^ a town and episcopal see of Venetia, Italy, in 
tlu: province <»f Venice, from which it is iHjj mi. S. by sea. Pop. 

23,577 (town), 42,569 (Cfimmune;. Chioggia is inhab¬ 
ited mostly Iry fishermen, and is situated u[>on an island at the 
.south end of the lagoons. It is traversed by one main canal, 
La V^ena, and has some picturesfjue and interc.sting mediaeval 
buildings. ITk* peculiar dialect and cuslom.s of the inhabitants 
still sur\Mve to some extent. It is probably the Roman Pimtus 
Ar-dfo, though its najT)e.i.s derived from the Roman Fossa Oaudia, 
a canaliited estuary which with the two mouths of the Meduacus 
(Ilrenta) went to form the h<arhf»ur. In a.d. 672 it entered the 
hsigue of the cities of the lagoons, and recognized the authority 
of the doge. In 809 it was almost destroyed by Pippin, but in 
1110 was made a city, remaining subject to Venice. Chioggia is 
( i)nnc( ted by rail with Rovigo, 35 mi. to the southwest. (X.) 

The Naval War of Chioggia ( 1378 - 1380 ).—The naval war 
of 137H-80, carried on by the Genoese and their allies against 
VVniie, is of exceptional interest as one in which a superior naval 
[)0wer, having suffered clbsasler in home waters, was yet able to 
win by holding out till its sciuadrons in cli.sUnt seas could be re¬ 
called for its defence. 

Venice wa.s mainly concerned for the safety of her trading sta¬ 
tions in the Levant and the black sea. The more powerful of her 
two fleets was sent to the eastern Mediterranean under ("arlo Zeno, 
and the smaller to operate against the Genoese in the western Mc'd- 
iterrancan. under Vettor Pisani. The posse.ssions of Venice on the 
mainland wrre assailed by the lord of Carrara and the Hungarians, 
but this danger seemed trillitig so long a.s Venice could kerp the .sea 
open to her trade. 

At first she was entirely .successful. While Carle* Zeno harassed 
the Genoese stations in the Levant, Pisani brought one of thfir 
sejuadrons to action in May, 1378, tu the south of the Tiber, and 
defeated it. If Pisani had sailed direct to Genoa itself, which was 
thrown into a i'>;mic, he might have dictated |H’ace. but he thought 
his s(|uaclTon too weak, .and followTd the Genoese galleys which had 
fled to Famagusta in ('yprus. During the summer of 137H he was 
employed partly off Cyprus, but mainly in taking and capturing 
the Istrian and Dalmatian towms which supixirted the Hungarians. 
He WMS orck'rrd to w’inter on the coast of Istria, where his crews 
suffered from c.xpnsure and disease. Gc’uoa now decided to attack 
Venice at home while the best of her ships were absent with Carlo 
Zeno, and sent a strcjng fleet under Jmeiano Doria. Pi.sani had been 
reinforced early in tlu“ sjiring of 1370. but when he was sighted by 
the- Genoese ftc'ct off Pola on May 7. he was slightly out-numlx*rcd, 
and his crews were still weak. He would have preferred to avoid 
actk)ii and to threaten the Genoese tleet from his base on the 
Istrian coast, but he was forced intc» hattfe by the Senate, and was 
(b’feated with great loss. On the other hand Luri.ano I>oria himself 
wa.s killed, and the Genoese, who had sufferc,‘d scvrn'ly. did not at 
once follow uj) (heir success On (he arrival of Pietro Doria, with 
reinforc ements, they appeared off the Lido, the outer barrier of 
the 1 agoon of Venice, and in Jut>' tx-gan combined oyx'rations 
against Chi<»ggia. c o-ojM'rating with the Carrarese and the Hungari¬ 
ans The Vemetians had closed the passages throirgh the outer 
hanks excel*! at the southern end. af fhc island of Brxmdolo, and 
the town of Chioggia The barrier here approaches close to the 
mainland, and the position facilitated the co-operation of the allies; 
but ('hioggia is some distance from Venice, which could only be 
reached across the lagoon, where the V'enetians had taken up the 
buoys and had a light scynaclron. The allie.s, after cxcupying the 
island of Hrondolo, attacked, and took the town of Chioggia on 

Aug 13 

'Phere was nothing now to pmwnt them from ndvancing on 
Venice itself e.vcdpt the difficult navigation of the lagcx)n. The 
Senate applied for peace, but the GtMioese offered impos.siblc terms. 
Pisani, who had been imprisoned after the defeat at Pola, was 
released and named commander-in-chief. The heavy Ckmoese 
vessels wen* much luimix'red by the intricate pa.ssages through 
the lagoon, and by using his own local knowledge, I’isani com¬ 
pletely turned the tables on the invaders by a succession of night 


attacks, during which he .sank vessels in the canals leading through 
the lagoon to Venice, and in the fairways leading from CTiioggia 
to the open sea. The Genoese were thus blockaded, Pisani having 
stationed hi.s galleys in the open sea outside Brondolo. The Vene¬ 
tians them.selves were in great distress; Carlo Zeno had long since 
l)een ordered home, but he was delayed by the difficulty of com¬ 
munication under 14th century conditions, and the besiegers of 
Chioggia were at the end of their strength when his fleet reached 
Brondolo on Jan. i, 1380. The Genoese held out in the hope of 
relief from home, but it was not until May, 13So, that Matteo 
Maruffo arrived with reinforcements. By this time the Venetians 
had recovered the island, and their fleet occupied a fortibed an¬ 
chorage so that Maruffo could do nothing, aiid on June 24, 1380, 
the Genoese defenders of Chioggia surrendered. Venice, being 
now safe at home, recovered the command of the sea, and before 
the do.se of the year was able to make peace as a conqueror. 

BiHLroe.RAenY.—Horatio F. Brown, Vrnice (1830); S. Romanin, 
Storia documcntala di Venezia (1855) ; W. C. Haziitt, History of the 
VenetidM Republic (i860). (G. A. R. C.; W. C. B. T.) 

CHIOS, an island on the west coast of Asia Minor Gmcicnt 
Greek Xtos) about 30 mi long from north to .south, and from 8 
to 15 mi. broad. Population, 75,680. The north end i.s mountain¬ 
ous with steep coa.sts; southwards there is open country’, and great 
fertility. The capital, Chios, on the cast coast, has a small safe 
harbour, and mediaeval fortifications. Population, 22,122. The 
climate is healthy; oranges, olives and even palms grow freely; 
the figs wrre famous in antiquity, but wine and gum mastic have 
always been the princi])al produtts. The latter, collected from a 
wild shrub, gives flavour and name to a poyinlar Greek liqueur 
(mastirfia). Antimony, calamine- and marble are worked; there is 
a tanning industry, and considerable coasting trade. 

There are few remains of ancient Chios (on the same site as 
th(? modern); (races of a theatre and a temple of Athena Poliu- 
chu.s; and about 6 m. N. of the dly the curious “School of 
Homer,"" a sarw tuary of Cybde, with altar and figure of the god¬ 
dess with two lions, in the native rock of a hill-toy). On the, west 
coast is a rich rrmnastery with a church founded by Constantine 
IX. Monomachus {1042-54). In antiquity Chios was famous for 
its .school of epic poets, the Homerklae, who claimed descent 
from Homer, and probably did much to popularize the Iliad and 
Odyssey in early Greece. 

To (ilaucus of Chios was ascribed the invention of iron-welding, 
earK’ in the seventh century b.c., and his masterpiece, the support 
of a large bowl, was shown at Deljihi; for his place in ancient art 
and craftsmanship see J. G. Frazer Pausanuis: note on x. 16. t. 
(vol. V. pp. 313-4); and for tlx* beautiful and instructive coinage, 
P Gardner. History of Greek Coinage (index) and the British 
Mnseum Catal(>v,u€ (,v,r ). 

The early history' of Chios Ls obscure. There were Greek legends 
of Ldeges, Pelasgi from Thessaly, a Cretan foundation “in the 
days of Rhadamanthus” (r3th century), and of eventual coloniza¬ 
tion by lonians from .Attica four generations later. Early kings 
and tyrants are little more than names, but the long friend.ship 
with Miletus is significant and delerminecl the hostility of Chios 
to its neighbours, Phocaea, Erylhrae and Samos. Tlie Chian 
colony at Maroneia on the coast of TTirace reinforced the winc- 
(radc of the mother city. Like Miletus, Chios in 546 submitted to 
Cyrus as eagerly as Phocaea resisted him. WTien Miletus revolted, 
100 Chian ships joined in offering desperate oyiposition at Lade 
(494). Persian reprisals were severe, and temporarily successful, 
for Chian ships, under the tyrant Strattis. served in the Persian 
fleet at Salamis. But in 479 Chios joined the Delkin League and 
long remained a firni ally of the Athenians, retaining political 
independence and a navy of its own. But in 413 the island re¬ 
volted, and was not recaptured. After the Peloponnesian War it 
renewed the Athenian alliance, but in 357 again seceded. It was 
reputed one of the best-governed .states in Greece, for although 
it was governed alternately by oligarchs and democrats neither 
party persecuted the other severely. Late in the 4th century, how¬ 
ever, civil dissension left it a prey to Idriens, the dynast of 
Caria (346). and to the Persian admiral Memnon (333). During 
the Hellenistic age Chios retained its independence, supported the 
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Romans in their Eastern wars, and was made a “free and allied 
state.” Under Roman and Byzantine rule industry and commerce 
were undisturbed, its chief export at this time being the “Arvisian 
wine,” of the north-west coast {Arlusia). After temporary occu¬ 
pations by the Seljuk Turks (1089-1092) and by the Venetians 
(1124-1125, 1172, 1204-1225), it was given in fief to the Genoese 
family of Zaccaria, and in 1346 passed definitely into the hands 
of a Genoese maona, or trading company, which was organized in 
I ^62 under the name of “the Giustiniani,” and alone exploited the 
mastic trade; but the Greeks were allowed to retain their rights 
of self-government and continued to exercise their industries. In 
1415 the Genoese became a tributary to the Ottomans and, in spite 
of occasional secessions which brought severe punishment (1453, 
1479), the rule of the Giustiniani was not abolished till 1566. 
But capture and rcconquest from the Florentines (1595) and the 
Venetians (1694-1695), greatly reduced the numl>er of the I^tins 
and wrecked its prosperity. Worst of all were the massacres of 
1822, which followed upon an attack by Greek insurgents against 
the will of the natives. Many survivors fled to Syra (q.v.) and 
founded its prosperous carrv’ing trade. But the island’s natural 
resources made its recovery sure, and its efticient and peaceable 
inhabitants passed quietly from Turkish to Greek rule during the 


Balkan War of 1912. 

Bihi.iographv.—S trabo xiv. pp. 

G32 f.; Athenaeus vi. 265-266; 

Herodotus i. 160-165, vi. 15-.u; 

Thurydidfs viii. 14-61; Corpus 
Inner. Atticaruin, iv. (2), pp. q, 10: 

H. Houssayc in Revue des deux 
vumdes, xlvi. (1876), pp. i. ff.; T. 

Rent in Hhiorual Revie^v (1881)), 
pp 467-480: Fustel de Coulances, 

L'/ie tie Chin (ed. Jullian, Paris, 

1805) ; for coinage, B. V. Head, 

Uinforui numorum (Oxford, 1S87). 
pp. 515-515, and Numismatics; 

Greek Coin.':. 

CHIPMUNK, the name for 

small striped ground squirrels 
(Tiwiias .sfriafun and numerous sjiecies of the genus Eutamias) 
found in North .America and eastern Asia. They are. 5 or 6 in. 
long, with a tail about 4 in., reddish or grayish brown in colour. 

(J. E. Hl.) 

CHIPPENDALE, THOMAS (c. 1718-1770). the most fa- 
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nious of English cabinet-makers, was the son of John Chippen¬ 
dale, a joiner of Otley, Yorkshire. He was baptised at Otiey on 
June 5, 1718. The materials for the biography of Chippendale 
are scanty, but it is known that he came to London when he 
was about 20, and at the end of 1749 established himself in 
Conduit court, Long Acre, whence in 1753 he removed to No. 
60, St. Martin’s lane, which with the addition of the adjoining 
three houses remained! his factory for the rest of his life. 

It has always been exceedingly difficult to distinguish the work 
executed in Chippendale’s factory and under his own eye from 
that of the many copyists and adapters who throughout the sec¬ 
ond half of (he i8th century plundered remorselessly. Apart 
from his published designs, many of which were probably never 
made up, we have to depend upon the very few instances in 
which his original accounts earmark work as unquestionably his. 
For Claydon house, in Buckinghamshire, he executed much deco¬ 
rative work, and the best judges are satisfied that the Chinese 
bedroom there was designed by him. At Harewood bouse, in York¬ 
shire, we are on firmer ground. The house was furnished between 
1765 and 1771, and both Robert Adam and Chippendale were 
employed upon it. Indeed, there is unmistakable evidence to 
show that certain work, so closely characteristic of the Adams 
that it might have been assigned to them without hesitation, was 
actually produced by Chippendale, whose bills for this Adam 
Work are still preserved. F'or Nostell I*riory, Yorkshire be made 
a quantity of fine furniture in 1766, the bills for which are also 
in existence there. Stourhead, the famous house of the Jloares 
in Wiltshire, contains much undoubted Chippendale forniturc, 
which may, however, be the work of his sob Tbomaa Chippen¬ 
dale II.; at Rowton castle Shropshire, Chippettdak's bills as well 
as hts works still exist. 
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Our other main .source of information is The CeniJeman and 
Cabinet Maker's Director, which was published by Thomas Chip- 
p>endale in 1754. This folio, the most important collection of 
furniture designs i.ssued up to that time in England, contains 160 
engraved plates, and the list of subscribers indicate^ that the 
author had acquired a large and distinguished body of customers. 
There was a second edition in 1750, and a third in 1702. 

The Director contains examples of each of (he manners which 
Chippendale practi.sed. Occasionally we find in one piece of furni- 
ture a combination of (he three styles which he most affected at 
different periods (Louis XV.. Chinese and Gothi( ) and it cannot 
be said that the result is as incongruous as might have been ex¬ 
pected. Some of his most elegant and attractive work is derived 
directly from the French. 

The primary characteristic of his furniture is solidity, but it is 
a solidity which rarely becomes heaviness. Even in apparently 
slight work, such as the ribbon-backrxl chair, construction is 
always the first consideration. It is indeed in the chair that 
C'hippendale is seen at his best an<l most characteristic. From 
his hand, or his pencil, we have a great variety of chairs, which, 
although differing extensively in detail, may be roughly arranged 
in three or four groups, which it would .‘sometimes be rash to 
attempt to date. He introducei] the cabriole leg. which, despite its 
antiquity, came immediately from Holland; the daw and ball 
foot of ancient Oriental use; the straight, scpiare, uncompromis¬ 
ing early (ieorgian leg; the carved latticework Chine.se leg; the 
pseudo-Chinese leg; the fretwork leg. which was supposed to be 
in the licst Gothic taste; the inelegant rococo leg with the curled 
or hoofed foot; and even occasionally the .spade fool. His chair- 
backs were very varioas. His efforts in Gothic often look the 
form of the tracery of a church window, or even of an ovalled 
ro.se w'indow. His Chinese backs were distinctly geometrical, and 
from them he would seem to have derived some of the insjiiration 
for the frets of the glazed bookcases and cabinets which were 
among hi.s most agreeable work. The most attractive feature of 
Chippendale’s most artistic chairs {derived from Loui.s Quiiize 
models) is the back, which, speaking generally, is the most 
elegant and plea.sing thing that has ever been done in furniture. 
He took the old solid or slightly pierced ba<k, and cut it up into 
a light openwork design exquisitely carved (for Chippendale was 
a carver before everything) in a vast variety of designs ranging 
from the elaborate and extremely elegant ribbon back, lo a com¬ 
paratively plain but highly effective splat. His armchairs, how¬ 
ever, often had .solid or stuffed back.s. Next to bis ihairs, Chip- 
fiendale was most successful with .settees, wbiih almo.sl invariably 
took the shape of two or three conjoined ihair.s, the arm.s, backs 
and legs identical with those which he u.sed for single seal.s. He 
was likewise a prolific designer and mak<;r of biM)kca.se.s, cabinets 
and escritoires wiLh doors glazed with fretwork divisions, cases 
for long clock.s, and a great number of tables, .some of them witJh 
a remarkable degree of Gallic grate. He was especially .succe.s6ful 
in designing small tables with fretwork galleries for the display 
of china. His mirrors, which were often in the Chinese taste or 
e.xlravaganlly rococo, arc remarkable and characteristic. Some 
of Chippendale’s most graceful work was lavished ui)on the wood¬ 
work of the lighter, more refined and less monumental four-poster. 
Ills claims to distinction are summed up in the fact that his name 
has by general consent been attached to the most splendid period 
of English furniture. 

Chippendale was buried on Nov. 13, .1779, at the church of 
St. Martin-in^he-Fieids. Of his 11 chiblren, Thomas Chii'PEW- 
DALE n. succeeded to the business of his father and grandfalber, 
aod for some years the firm traded under the style of CTiipiJcndoJe 
and Haig. The factory remainerJ in St. Martin’s Jiioe, but in 1814 
an additional shop was 0[>ened at No, 57, Haymarkel, whence 
it was in 1821 removed to 42, jonnyn street. Like his father, 
Thomas Chippendaie 11 . was a member of the Society of Arts; 
and be is known to h^ive exhibited five pictures at the Royal 
Academy l^etwee* 1784 £U«J iSoj. He died al the end of 1822 or 
the beginning of 1823. 

See Oliver Brackett Thomas Chippendale, a Study of his Ufe^ 
Work Influence (1924). 
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CHIPPENHAM, market town and municipal borough in the 
Chip{»enham pariiaim-nlar>’ ilivision of Wiltshire, England, 94 mi. 
W. of London by the (TW.R, on tlu.- south side of the L'pper 
Avon, Top. 10,120. Area 1 9 .s(j,nii. bt. Andrew s church, 

originally uth century Norman, li.is been enlarged in different 
styles. Chipjienham {Cfi* ham, Cliipp*’h(im) was the, site of a 
royal residence where, in >^53, Aeihelwulf celebrated the marriage 
of his d.iughter Aethidsv.iih.i with llurgred, king of Mercia. The 
town figured prominently in the Danish invasion of the cjth cen¬ 
tury. and in 933 was the meeting-place of the vvitan. In the 
Domesday sur\ey C hippenham appears a.s a Crow'n manor. The 
low'll was governed b\- a bailiff in the reign of Edward 1; it w'as 
incorporated in 1353, lujt in 1OH5 received a new charier which 
was soon .ibandoned in favour of the original grant. The deriva¬ 
tion of Chippenham from cyppan, to buy, implie.s that the town 
possessed a market in .Sa.xon timevs. The neighbouring Cotswold 
hills preserve many relics of early man, and their gras'-lands yiro- 
duced the sheep which gave Chijipenliatn its fame as a woollen 
centre Irom the ihth century. On the decline of this trade the 
grain and ( lieesc markets cic-veloped. Condensed-milk making, 
ba( on curing and c-ru'iiieenng are c.irried on. 

The town sent twn members to jjarliament until iHtiy, and one 
until 1.SS5. 

CHIPPEWA. The Ctinadian branch of the Chippewa, one 
of the largest tribes north of Mr.^iin, lives in the woodland.s north 
and west of Lake Sufirrior. 'J'heir culture was typical in many 
respeits of the cc'iitral AlgoiK|uians Moose, deer, beaver and 
rabbits were snared or killed with arrow's; wild-fowl were shot or 
clubbed, and lish W'ere speared or takc'ii with hook and line. Wild 
rice W'as collected as a staple food in the vicinity of l.ake Superior; 
maple sugar w'as maruifac tured, and nuts, berries .'incl edible roots 
are still g.ilhered in large c|u.inlities. In their search for game the 
Chippewa travel long distances, by canoe in summer, or in winter 
on snow-shoes, dragging (heir goods on toboggans. These wander¬ 
ings, however, usually lead back to semi-fuTmanent settlements, 
where formerly hark house's were used in warm W'c*ather, and oval, 
rush-covered lodges in winter. In prc'-C'olumbian days, utensils 
were almost entirely of wood or bark, basketry being weakly de¬ 
veloped Clothing was of skins, while bags, 
belts and garters were woven on heddlc; 
looms out of b.irk or wild hemp tihre Ex¬ 
pert artificers in wood, Chi[)pew'a stone 
work was limited to arrow' points and a few 
tools, w'hile native cojipcT, mined near Lake 
Superilir, was pounded into .serviceahle 
shapes, 

TuliticallN', (here is no C’liip|)ewa ‘‘tribe,” 
since' the numerous suli-divisions have no 
.single, central authority J'aic h inhabits a 
cc'rtain loc.dity, and the members enter 
into delinite rc'lafions with one another. 

There is an ill-dehnc-d kind of council, con- 
.sisting of ])r.ic(ically ;dl the males of the 
community, W'hich elects a chief, whose 
powers are even more shadow'y than those 
of the body that selects him Social divi- 
.sions are more' delinite. since, in addition to 
the family, there are exogamic patrilineal ' 
clans of a totemic nature. Individual own- Chippewa Indian, in 
ership of material objects prevails, but tRIBau dress 
land was probably held, in former times, by groups of kindred. 

The C'hippewa have firm behef in a cosmic force animating all 
nature which frcciuently manifests itself in animals, mythical or 
real. Like their eastern kinsmen, the conce[>t of a guardian spirit 
was important, and shamanism with conjuring flourished. Entry 
to the next world depended largely upon membership in the 
Midhvhvin, “Cireat Medicine Society,” a secret organization en¬ 
tered after elaborate initiatiem. Symbolic pictographs drawn upon 
bark' w’cre perhai)s originally connected with this society. (See 
Handbook oj the American Indian, iqo6.) 

CHIPPEWA FALLS, a city of northwestern Wisconsin. 
U S on the Chippewa river, 100 nn E. of St. I’aul, the eouniy, 



.seat of Chipfjcwn county. It is on federal highway 53, and is 
served by the Chicago and North Western, the Chicago, Milwau¬ 
kee, St. Paul and Pacific and the Soo Line railways. The popu¬ 
lation in 1940 was 10,368. The city has macliine shops and a 
packing plant, and its manufactures include woollen goods, shoes, 
gloves, pumps, sashes and doors, milk proclucts and cement silos. 
The first settlement was made in 1837. The city was chartered 
in 1870. 

CHIPPING CAMPDEN, market town, Glouccstcr.shire, 
England. 29 mi. N.E. from Gloucc.ster by the G.W.R. Poj). (,1931 ) 
1,645. It is situated toward the north of the Cotsw-old hills. A 
ruined 16th century manor house, some glmshouses and ihc' 
church complete a picturesque group of buildings. The house of 
W'illiam Grevel (d. 1401), a great wool merchant, is noteworthy. 

Apart from a mediaeval tradition that a conference of Saxon 
kings was held there, the earliest record of Campden {Camprdene) 
Is in Domesday, when earl Hugh held it. The manor passed in 
1173 to Hugh de Gondeville, and about 1204 to Ralph, carl of 
Chester. Tliese lords granted charters which arc known from a 
confirmation dated 1247. In 1605 Campeclenc was incorporated, 
hut was never represented in parliament. The corporation was 
abolished in 1885. Camden speaks of the town as a market fa¬ 
mous for stocking.',, a relic of its nu'(!ia<'val importance as a mart 
for wool which gave it the name of Chippiing. 

CHIPPING NORTON, muni(ip:il borough, Oxfordshire, 
England, 16 mi. N.W. of Oxford l)>' a liranch of the G.W.R. Pop. 
1163''^) 3-3bcj. It lies on the steej) flank of a hill, and consist.s 
mainly of one very wide street. Chipping Norton (Chcpyiti^nor- 
ton) was of .some importance in Saxon times. At the Domesday 
survey it was held by Krmilf de He.sding and assessi'd at 15 hides 
with three mills. It returnee] two members to parliament as a 
borough in 1302 and 130.}-! 305, but was not represented after 
this date'. Fairs were granted in 1205 to William Filz-Alan ami 
in 1276 to Roger, earl of March. In the reign of Henry VI the 
market was ht'ld on Wednesday, and a fair w.is lield at tlu' 
Translation of St. Thomas Peiket. James 1 annulled the former 
two fairs, and granti'd others. He al^o granted the first and only 
charter of incorporation. Thi' church of Si. Mar>- the Virgin on 
the lower slope is a fine building in the Decorated and Perpen¬ 
dicular styles. The trade is still mainlv agricultural, though 
woollen goods are manufactured. The borough is in the Banbury 
division of Oxfordshire. Area, 3.8 sq mi. 

CHIQUITAN, an indepc'iiclenl linguistic stock of South 
American Indians, so called from the Chiquitos who are the best 
known of its tribes. The stock occupies a considerable area in 
eastern Bolivia, in the forested hilly country on the northern 
border of the Chaco. In rc'cent time's they have held the area be- 
tw'een the headwaters of the Guajiore on the north and the hills on 
the northern bank of the Olucjuis river on the south, and between 
the San Miguel river in the west and the Paraguay in the east. 
It is probable that they formerly extended farther west to the 
foothills of the Andc'S and may have been forced eastward as a 
result of the displacc'ments of people's con.seciuent on the inva¬ 
sion and settlement of the Chiriguanos in the early i6th 
century. The Chiquitos were a rather warlike and originally 
mainly nomadic hunting and fishing folk of simple culture. Their 
name, meaning ‘‘little ones” in Spanish, was given them on account 
of the very small doorways of their tiny thatched huts, through 
which one had to crawl on hands and knees. 'Fhey seem to have 
had some iiulisaded strongholds and to haxe used poisoned arrows. 
Some of the tribes made good pottery and simple textiles. They 
had no canoes. Monogamy was the rule except for the chiefs, 
who were not hereditary but chosen for valour and ability. The 
youth before marriage lived apart in a special house. The shamans 
apiHrar to have used snakes a good deal in connection with their 
religious ceremonies. The best known tribe of this stock to-day 
is the Lenguas. 

See J. P. Fernandez. Relacion histonal de las missiones de los 
Indios que llatnan Chiquitos, etc. (Madrid. 1726). 

CHIRICAHUA NATIONAL MONUMENT, a tract of 
4.4S0 ac. in the Coronado national forest in Arizona, U S.A., set 
apart as a Government reservation in 1924 and remarkable for its 
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• pinnacle" formations. It is administered by the Def^rtment of 
Agriculture. 

CHIROL, SIR VALENTINE (1852-1920). British jour¬ 
nalist, was born on May 23. 1852. and educated in France and 
Germany. He graduated Bachclicr-cs-lcttres of the University of 
I’ari.s. From 1S72 to 1876 he was a clerk in the Foreign Othcc and 
afterwards travelled throughout the Near and Far Fiast. He .suc¬ 
ceeded Sir Donald Mackenzie Wallace, in 1899 as foreign editor of 
Till’ Timrs. He retired from the service of The Times in 1912. and 
'.hen became a member of the Royal Commission on Indian Public 
Services (1912-16). He wrote authoritative works on India, 
Egypt and the l-'ar and Near East, and in i<i27, he published a 
volume of reminiscences entitled Fifty IVarv in a Cfiam^in^ 
W'erld to which a second volume, With Pen and Brush in Eastern 
Lands, was added in 1929. lie was knighted in 1912 and died in 
laMidon on Oct. 22, T()20. 

CHIROMANCY, the art of telling character or fortune by 
-iud\'ing the lines of the hands (see Palmistry). 

CHIRON or CHEIRON, in Greek mythology, one of the 
Ceniaurs, the son of Cronus and Philyra, a .sea nymph. He dwelt 
at (ho foot of Mount Pelion, and was famous for his wisdom and 
knowledge of the healing art. He offers a remarkable contrast to 
tin' other Centaurs in manners and character. Many of the most 
celebrated heroes of Greece were brought up and instructed by 
him (ApoUodorus iii, 10. 13)- Accidentally pierced by a poisoned 
.irrow .shot l)y Heracles, he renounced his immortality in favour 
of Prometheus, and was placed by Zeus among (he stars as (he 
(oiisiellat ion Sayittarius. 

CHIROPODIST (Podiatrist). One who diagno.ses and 
treats conditions affecting (he feet. The first podiatrist was Dr. 
1 -yon who, in 1785 in England, ajiidied for a licence to limit 
[iiactiie to the foot alone. Chiropody practice in the United 
Mates was governed b\’ law’ in all hut two slates in 1931. C'om- 
peient podiatrists have the degree of doctor of surgical chiroiiody 
I D.S.C.) from recognized schools. 

CHIROPRACTIC, a syst cm of therapeutics based upon the 
theory that disease is caused by interference with nerve function. 
Its theory is based upon the premise that all other systems and 
physiologic processes of (he hutnan body are controlled and co¬ 
ordinated by the nerve .system. Its therapeutics attempts to re¬ 
tore normal function of the nerve system by manipulation and 
tre.'itment of the structures of (he human body, especially those of 
the spinal column." Daniel David Palmer began to formulate its 
theory in 1895, and established the Ptilmer School of Chiropractic 
at Davenport, la., in 1903. Ltiter others were founded in different 
parts of the United States and, by 19.11, the National Chiroprac¬ 
tic association had extended accredited ratings to 12 colleges 
teaching a scientific course of four collegiate years. The practice 
of chiropractic has been accorded legi.slative recognition in 42 
Mates, the District of Columbia, Alaska, Hawaii and several prov¬ 
inces of Canada. It is e.stimated (hat there are about 18,000 
chiropractors practicing in the United Slates and Canada. 

CHIROPTERA, the order of mammals containing the bats. 
They are the only members of this class which can truly tly and 
their forelimbs arc modified to form wings, whence the name 
Chiroptcra (from the Greek, meaning "hand-wings"). 

Bats not very different from (hose that still exi.st have been 
found in the early part of the Eocene period, indicating that (he 
order is an ancient one. No animals are known that connect the 
bats closely with other groups of mammals, but the great resem¬ 
blances between (hem and some of the Insectivora indi¬ 

cate these are probably the most closely related order. The ex¬ 
istence of the so-called "flying lemur," Cynocephalus, suggests 
how the transformation from tree-living to flying took place. 
This animal posses.ses extensive folds of skin connecting its neck, 
wrists, ankles and tail, and even between the fingers and toes. 
These membranes enable it to glide long distances between trees 
and even to control its course somewhat during the glide. The 
ancestral bats progressed further in this direction. They devel¬ 
oped, extremely long forearm and fingers and extended the skin 
web between these. Their breast mu.scle.s increased in power 
until they were able to beat the forelimbs and wing membranes 
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against the air and thus propel themselves through it. The side 
and tail membranes .support bats in tlie air between wing beats, 
and the latter acts as a powerful brake when the end is brought 
forward under the body. The impervious nature of the wing 
membranes, their elasticity, and the manner m which they fold 
up on the fingers, somewhat as an umbrella does on its stays, 
tend to make the flight of bats both eflicient anti erratic. 

Once this ability to fly was achieved, the bats umierwent evolu¬ 
tionary diversification chiefly in minor details. Often the various 
stages in the.se modifications still persi>i in the various living 
species, and it is possible partly to reconstruct the changes. The 
* upper arnibone, or humerus, in the weaker thing bats has its 
usual simple ball-and-socket articulation with the shoulder blade, 
while the groups which fly best, (he families Vespertilionidae and 
Molo.ssidac, have de\eIoped a second joint between (he greater 
tubercle of the humerus and the scapula. These swifl-flving bats 
have a short upper arm as compared with the forearm, and the 
third finger is miuh longer than (he others. The humerus has a 
small but well developed crest ft)r the attachment of the deltoid 
and pectoral muscles; its shaft is rounded and it varies in shape 
from sonK'wh.at curved in the lower bats to almost straight in the 
higher groujes. Of the two bones generally found in the forearm, 
the radius alone i> well de\eloped, the ulna being little more thaji 
a thrc'ad and often almost compIelel>' fusi'd witli the radius. A 
bone is develojx'd in the tendon of the triceps muscle near the 
elbow, somewh.’it resembling the kneecap and witli a similar func¬ 
tion. I'he wristbones, six in number, are small. 'Fhe metacar[)al 
bones, except for that of (he thumb, are greatly lengthened, 
forming (he chief supports of the wing. The short thumb is sep¬ 
arate from the rest of (he wing; its claw is sharp and hooked in 
most bats, and it is used to grapple the surface in crawling; and 
some species occasionally swing from branches by the thumb. In 
certain bats the thumb is provided with a round adhe.sive disk 
by means of whic h they can rest upside down on a .smooth .sur¬ 
face, .such as a banana leaf (lig. iS). 

'I'he .second, or index finger, excej)t in (he fruit bats and the 
moiise-tailc'd bat, has lost its terminal joints, consisting only of 
the metacarpal and a poorly develoi)ed cartilage. This finger 
is genc'rally closely associated with (lie middle, or third finger, 
and slrengthcMis it. Tlic third, fourth and fifth fingers have three 
joints or ph.ilanges as a rule', but the last of the.sc* is usually carti¬ 
laginous. When bats rest, the jihalangcs are often bent, .some¬ 
times in zigzag fashion to fold the; wing more completely. 

The shoulder girdle is well develoiied, W’ilh a stout curved clav¬ 
icle. or collarbone, and broad scapula, or shoulder blade. The 
coracoid process of the latter is large, usually curved outw.ird but 
cacasionally inward and dorsally. Its base articulates with the 
secondary articular jirocess dc-veloped from the greater tubercle 
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(»f the hurncru'i. The sternum, or !)reastl»onc, consists of three 
parts, the more or less l-shaped presternum or manubrium, the 
body of the sternum and the xiphisternum. The presternum is 
large, strongly keeled for the attachment of the flying muscles of 
the breast, while the lateral processes articulate with the clavicle 
and first rib. The keel continui N down the body of the sternum, 
gradually becoming lower. The xiphisternum is .short, often ex¬ 
panded po.steriorly and partly cartilagintju.s. 

The thorax i.s (apacious, to accommodate the large heart and 
lung.s, and the ribs are often flattened and close together. The 
first rib consists of two parts; it is usually thickened and much 
shorter than the others. The ventral segment frecjucntly articu¬ 
lates with the clavicle. In the horseshoe and leaf-nosed bats 
fKliinolophidae) the first or first two ribs are fu-.ed with both the 
sternum and their vertebrae to form a solid ring supporting the 
shoulder girdle. "I'he pelvic girdle is weaker than the pectoral; its 
dorsal border is usually almost .straight and almost on the same 
plane a.s the sacrum. The ilia are generally narrow hut o(casicanally 
shelflike, while the ])u}iis and ischium are generally narrow. A wtH 
developed pectineal process exte-nds forward from the pubis and in 
the Hipposiderinac it unites with a process from the ilium to 
form a large foramen. 'I'he acetabulum or hi[» socket is often 
incomplete, dor.sally or vent rally or both. 

The hind iimlis support the- side membrane ami that of the tail. 
'I'he head of the femur is almost in the; same axis as the shaft, so 
that the (high jirojects almost at right angles to the body. The 
knee bends outward and bac kward rather than forward like that of 
terrestrial mammals. The- fool is weak—the toes till about the same 
size and armed with sharp hooked c laws by which the bat hangs, 
as a rule, when resting, The hee l bone bears a long cartilaginous 
procciss. the calcar, rarely rudimentary or absent, which supiwrts 
[lart of the* posterior margin of the interfcmoral membrane extend¬ 
ing from the tail or hirulc.-r p.art of the body to (he hind limbs. 

The tail varies greatly in the different groups of bats; in primi¬ 
tive forms it is long and generally free from the membrane. Only 
one of the fruit hats has a long tail, as long as the hind limbs, 
the genu.s found in the southwestern Pacific. In other 

fruit bats the tail is eithiT very short or absent. Most of the 
insec tivorous bats have a well developed tail, but (he mouse-tailed 
bat, Kliinopotmu has a long tail almost completely free from the 
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Fig 2 —Dentition of bats 

A, Upp«r denttUon. Preroirua, typical fruit bat: B. Slda and crown viawt of 
molari of typical injectivofotn bat, ihowlnfl W pattern of main cuipi. Lower 
motnr on left; C. Modified intectivorout dentition of Gloxsophaga. a tropical 
American frult-aatlng bat; D. Trenchant dentition of Oexmodux. Ih* vam¬ 
pire bat 
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interfemorill membrane. In the .sheath-tailed bats (Emballonuri- 
dae) the tail is partly enclosed in the membrane but its distal end 
projects through the dorsal surface. In most other families the 
tail extend.s to the end of the large interfcmoral membrane, as its 
median support. 

The skull varies a great deal in (he different groups and it is 
used to characterize these. There is a tendency for the facial 
jKirtion to beccjme shortened in the more progressive forms, but 
all extremes are found frcjm elongate snout to a short massive one. 

The teeth comprise incisors canines premolars 

and molars totalling from 38 to 20. The cheek 

teeth of fruit bats have poorly marked cusps, their stiuari.sh 
crow'ns bearing a large outer and a smaller inner cusp, w'hich be¬ 
come gradually reduied toward the po.sterior end of the series. 
The pattern of the.se teeth of fruit bats has probably been simpli¬ 
fied from (he insectivorous pattern. In the molars of insectiv¬ 
orous bats (he cu.sps on their surfaces show' a W-pattern in both 
upper and lower teeth, the upper ones 
broader, with an additional shelf and 
“talon” cusp. They thus resemble closely 
the teeth of certain in.settivorous mam¬ 
mals of similar food habits, the hedge- 
hogs, the jumping shrew's, moles and 
shrews. The lusps on the i heek teeth of 
the vampires are greatly simplified, the 
teeth being specialized into blades for cut¬ 
ting. 'Phe milk teeth are i^uite unlike those 
of the {jermaiieiil series, being slender 
and hcToklikc, sometimes with forked or 
trifid tips, and arc .soon shed. 

The brain is not highly developed; the cerebral hemispheres 
are .smooth or only slightly furrowed and do not extend back 
over the cerebellum. However, bats have a delicate .sense of 
tou(h; tactile hairs exist on (he region around the mouth, on the 
tl}-ing membranes and cars. Each hair is provided with a nerve 
encling (hat surrounds its base. The expanded ears and nose- 
leaves may also serve as organs of (ouch, although special nerves 
are not known. The .sense of scent appears to be only moderately 
well developed, but hearing is keen, espcciiilly for notes higher 
than those heard by the human car. This is of great importance 
in flight, fur the hat emits high-pitched cries continuously and 
solid objects reflect (hc.se sounds, warning the hat of obstaile.s. 
The eyes of bats, although small, are far from blind; bats see 
fairly well but depend more on their hearing to find food and to 
avoid collisions. In no animal arc the ears so developed or so 
variable in form; in many insectivorous species they arc longer 
than the head, while in the Eurasian long-eared bat their length 
ne.irly equals that of the body. The “earlet,” or tragus, is gen¬ 
erally large in the in.sectix'orous bat.s but is never pre.sent in the 
Megachiroptera nor in the insectivorous Rhinolophidae. 

The stomach is of tw'o types, corresponding to the two sub¬ 
orders, Mcgachiropicra and Microchiroptera. In the latter group 
the stomach is .simple and almost spherical. In the fruit bats the 
narrow' oesophagus gradually enlarges just before reaching the 
stomach. The stomach is enlarged transversely, with a large 
cardiac sac and a tapering pyloric portion which gradually passes 
into the intestine. The vawTpire bat, one of the Microchiroptera, 
feeds on blood; its stomach has a long tubular cardiac portion, 
folded on itself, but the pyloris is hardly distinguishable from the 
.small intestine. The intestine is .short in insectivorous bats, in 
.some of W'hich it is shorter than in any other mammal, but may 
be four times the body length in the fruit-eating types. 

As a rule bats produce only a single young at a birth, but 
among the insectivorous ty^>cs two or even four young ma>' occur. 
These are horn with closed eyes and nearly naked; they are able 
to climi) up the moLher’s .skin to the nipples, where they attach 
by the ctelicate hooklike deciduous teeth. The young bats remain 
attached to the mother for some time and she may fly about^with 
them w'hile hunting her prey. In many species of the northern 
hemisphere the mating i>eriod is in the fall; the sperm remain 
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inactive during the winter, E^rly in spring, w’hen the bats become 
active again, ovulation occurs in the females and the egg cells are 
fertilized. The penis is pendulous; often there is a hone in its 
dLstaJ part. The uterus of females is primitiv^ely double; in some 
species the uterus consists of a rounded body with long horns, 
while in others the horns arc greatly reduced. A simple uterus is 
formed in some of the fTiyllostomidae. Tlie placenta is discoidal 
and deciduate, as in the Primates. Bats are divisible into two 
suborders: the Megachiroptera and the Microchiroptera. 

MEGACHIROPTERA 

The first of these suborders comprises the fruit bats, generally 
of large size. The crowns of their cheek teeth show only poorly 
marked cusps which never form a W-pattern. 'Fhe bony palate 
extends behind the last molar, 
narrowing skn^ly backward. Tlic 
greater tubercle of the humerus 
is poorly develop)cd and does not 
articulate with the scapula. The 
second finger is partly independ¬ 
ent from the third and retains 
three i)halangcs, the terminal one 
generally with a claw. Tlie mar¬ 
gins of the car unite to form a 
ring at the l)a.se. The tail, often 
ab.seni, is free from the inter- 
femoral membrane. This group 
is limited to the tropical tind 
subtropical parts of the eastern 
hemisphere. All the members of 
this suborder arc includtrd in the 
rooLooicAi SPC.ITY Single family rteror)Odidae, which 

Fig. 4.—flying fox (pteropus) niay he divided into four .sub¬ 
families. 

The subfamily Pteroi)odinac contains a large majority of the 
frugivorous genera. It is characterized by having a normal tongue, 
blunt-crowned cheek teeth, canines w'hich arc vertically directed 
and the lower pair separated from each other by the incisors, and 
premaxillary bones which arc separated or only barely united. 

The Pteropodinae may be divided into three tribes. The pterop- 
udirie tribe is characterized by having the occipital part of the 
skull dcllected (the alveolar line projected backward pas.ses above 
the occipital condyle); the muzzle is long, about equal to the 
postorbilal part of the head. The first representatives of (his 
group, the Hying foxes {Pteropus) are found from the Comoro 
islands and Madagascar to southern Japan, Samoa and Tas¬ 
mania; they have foxlike faces, two lower incisors on each side 
and no tail; (he occiput of the skull is elongated and tubular. 
Most species have a brilliantly coloured mantle, although this 
varies from light yellowish buff or even whitish to dark brown or 
blackish. Styloctenium wallacci of Celebes resembles Pteropus, 
but the lower incisors arc i-i; its general colour is pale grayish 
to warm cinnamon above, with a white shoulder patch, light cin¬ 
namon under parts and a whitish or creamy mantle. The dog¬ 
faced bats (Rousettus), found throughout Africa and cast to the 
^Solomon Islands, have a short tail, (he occiput of the skull is not 
tubular and the muzzle i.s shorter and coarser than that of Ptero¬ 
pus \ in colour they are generally dark dull brown, llic yellow 
fruit bat {Eidolon) occurs in Africa, from Southern Arabia and 
the Sudan to Namaqualand; it differs from other fruit bats in 
having a bony external car tube. Boneia bidens of Celebes com¬ 
bines characters of Pteropus and Rousettus, having a tail, tubular 

occiput of the skull, but its incisors are The .spinal-winged 

bat {Dobsonia) is found from Celebes and Bali to the Solomon 
Islands and Queensland; its wings are attached to the mid-line of 
the back rather than to the sides of the body and the index finger 
of the wing has no claw; in colour the various species are dark 
brown, usually with an olive cast, lighter on the underparts; the 
muzzle is heavy, shorter than in Pteropus, and the cheek teeth 
are heavy and crowded. 

The epomorphonne tribe contains only African species. It is 
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characterized by the brain case being flattened posteriorly (the 
alveolar line produced i:w)stcriorIy glasses below the occipital con¬ 
dyle or through its lower part); the muzzle is generally long but 
may i>e quite short; the upper cheek teeth are three or four on 
each side; there are whitish hair tufts before, and UMially behind, 
the car. Plerotcs, known only from Ajigola. ba.s narrow, weak 
i cheek teeth, four in numl)er above; the occiput of the skull it. 
deflected more than tyjucal of this group, and in coloration it is a 
dull fawn. I'hc epaulet hats {Epornophorus) v.ary from .small 
short-faced species to larger, long-faced t^^)e.s. They arc fawn- 
coloured; the males hav'c erectile w'hilish or yellowi.sh .shoulder 
pouches, from which the sqiecies received its common name. The 
hammer-headed l)at {Ilypsit:mthiis) of the Congo and West Af¬ 
rica has an enormous muzzle, especially the adult inale.s. swollen, 
pendulous lips and extensive cheek pouches; it is grayish-brown 
in colour. The males emit loud cries during the night, frequenting 
mangroves and palms along the river. Casinyctcris of the Came- 
Toons is a short-faced, broad-headed species, differing from all its 
relatives by the reduced palate, which ends shortly behind the 
j last molar; it is fawn-coloured, with a while blaze on (he face. 

The .short-faced fruit bats of India and the Malay region, east 
to the Molucca Islands, Timor and the Philippines, form the 
third, or cynopterine, tribe. They have the occipital region on 
the same plane as the upper alveolar line. Cynoptrrus cncurs 
throughout the range of the group, including about a dozen spe¬ 
cies; a small tail is present; the lower incisors are while the 


check teeth are — Sphaerias of Burma is like Cynopterus but 
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the calcar or spur, which usually supports the interfemoral mem¬ 
brane, is absent, as i.s also the tail. Baiionycteris has spotted 


wings, the tail is absent and the cheek teeth are ^ it occurs in 
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Borneo. Ptcnochirus has lower incisors i-i, cheek teeth a 

5^5 

short tail or none. The typical species occur,'; in the Philippines; 
related forms arc found on the Malay r>eninsula, Borneo and Su¬ 
matra. The flying foxes and (heir relatives feed on many fruits, 
j such as figs, guavas, bananas, dates and others. Klowers and their 
bucks arc frequently taken and some species have been known to 
gnaw bark of young trees. In the tropics some fruit or flowers 
are almo.st always available. 

I'he subfamily Nyitimeninae 
includes two genera of tube-no.sed 
fruit bats. 7 'hcy are short-faced, 
with their nostrils drawn out into 
tubes; their lower canines are in 
contact, the lower inci.sors being 
absent; and in the skull the pre¬ 
maxillary bone,s are .strongly 
Fig 5 -TU.E..I05ED FRUIT MI. 1 ,,,^ yhe luil is about as louR 
NYCTIMLNE , , rr-t. • j 

a.s the lower leg. The wings sind 
cars are usually yellowi.sh spotted. Paranyctimene has sharp- 
cu.sjied cheek teeth, while tho.se teeth in Nyctimene are almost 
as blunt as in most fruit bats. Both of thc.'^c may feed on insects 
rather extensively, in addition to fruit. 

The subfamily Harpyionyctcrinae contains only a single genus, 
Uarpyionycteris. Like Nyctimene, it has the premaxillary bones 
broadly fused; the canine.s slant forward, cro.sslng when the jaws 
are clo.sed, the lower incisors are usually absent. The cheek teeth 
each show five or six .sharp cu.sps. The skull is like that of the 
pteropodine fruit bat.s, with a long face. The harjw fruit bat is 
chocohate brown in colour, small in .size and the tail is absent. It 
is known only from the Philippine Islands and Celebes. 

The subfamily Macroglossinae includes a number of small, 
long-faced fruit bats, generally less than 5 in. in ht^d and body 
length. The long, narrow tongue is free for it.s anterior two- 
thirds, protrusile and armed with recurved filiform papillae. Their 
cheek teeth are narrow, incisors greatly reduced in size, fhe 
mandibular symphysis i.s long and the brain case strongly de* 
fleeted. They feed on soft fruits, the nectar and pollen of fl(mTrs, 
probably also on in.sect.s found in them. Bats of this group are 
found from India to the Fiji Islands and Australia, while ontt 
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forri) o((ijr^ in W'cst Afrita. Two Keitiori'- of Macros'lossinaf 
h;ivc horn di^titiKuishcd. The mat roKlo^''ine trilx*, with a narrow 
a-^< ending j)roces,‘- oi the premaxillary hone, contains three genera. 

Eonyctiris, characferixed hy relatively larjfjte cheek teeth (f. 5 

on fiither side), a short tail and flu; index finder without a ilaw’. 
is found from Burma Itj the I'hilii)|)inc.'. and Celehes. Mr^alo- 
gldssHs, (haraeteri/ed hy hilohed lower incisors, no tail, and males 
with pale netk-rulfs, has an African distrihution from Liberia to 
the* BcdKian Coiiko. Mdrroiilo.sstdS occurs from India tcj the Solo¬ 
mon Islands and norllnrn Australia; cranially the Brain ease is 
stronf'ly dellecled, the infraorhital canal t'crnerally lonj,'; the index 
litiKer is clawed and there is tio tail. 'The notoptc-rine trihe. the 
skull with the ascending prote.ss of the premaxilla broad, contains 
three genera. Mrlotiyc trris of New (iuinea and the Bismarck 
archipelago is golden brown in cedour above, with dark under 
parts and small while epaulettes in males; the index hiiKer bears 
a claw; the tad is absent; the skull is .almost semicircular in 
dorsal outline and the infraorbital canal is loot;. Sisony< tfris of 
the .Solomon Isl.inds has under parts paler and duller than the 
russcM-lirowti back; the imlex tinker is flawless; there is one 
minute lovver incisor on either sicle insteac! of two. The lonn- 
taalc'cl llower b:it {Sutopteris ), of .\ew Caledonia, the* ('arolines. 
the New Hebrides tincl I'lji Islands, is the cinly fruit bat with a 
tail reathiiiK to the hc*el; the wmtts lake orittin from the middle* 
of the hack; cranially it resembles Mclonyctcris and Nrsonyctern 
but has only one- upper .md one lower incisor on each side. 

MICROCHIROPTERA 

'Phe second and larger suborder contains (be insectivorous bat.s. 
most of whic h .are ol tc*laiivc'ly small si/.e. d’lu-ir tc'etli are usually 
adaplc*cl for culling up harcl-boilied insects, the .sharp cusps heioK 
.irranKed in \V’-paitc*rn (ti^e .cB). The rim of the* ear doc*s not 
form a riiift, as m the tniit b.'its. 'Phe angular process of (he 
inaudible is long and slender. 'Phe greater and Ic*ssc*r tubercles of 
lilt* humerus are well tle\eloped and (he former usu.dly articu- 
lal(*s with the scapula. 'Plu* index huger ne\’(‘r hctirs a claw and, 
«*xcept in .a b'w .species, lacks bon>' phalanges. As the suborder 
contains (lOO or more clillc;renl forms, it will be possible* only to 
outline the various f.inuli(*s and subl.imilieN, with special mention 
of some* ol the more* important tc’pe'*. 

'Pin* Miertuhiroi)I(*ia m.iv he cii\'ided into four superfamily 
groups, inc luding i s rt*cc'nt lamilies. 

( I ) .Superfamily Kmballoiiuroidea is characterized by the pre- 
maxillaries being geiierallv free, the ascending process the most 
important jiart. 'Plu* greater tul'ercle c»f the humerus is small; 
only in the Noctilioniclae does it articulate* to a small degrt*e with 
the scapula. 'Plu* third digit bears two well developed jihalanges. 
The t(*elh are normal. j 

P'amil>' khinopomiclae in(liidc*s onlv the genus R/iinopotna, the j 
mouse-tailed bat, found from Kg>’t»t to Burm.i and Sumatra. 'Phe* ! 
mterlemoral membrane* is small, while* the tad is slender and ex- ‘ 
tremelv long. 'Phe muzzle is broad, with a jioorlv developed nose- 
leaf; Ihe ears are U;ng and the 
j/' index linger h.is (wo bony joints 

The skull has a short rostrum, 
the* dorsal surt.ice of whic h ex- 
liihits a dt’pression : there are no 
\ ”~A S 11 / postorl)ilal processes. 

\l/ ^ ch/ lamily Lmhallomiridae, the 

\ sheath-tailed bats. 'Phe tail pro- j 

jecls through the inlerfemoral 
rioM *t.nN L*i»u *No IN •uLii- nTemhratu'on (he upper side. The 
lusal phalanx of the third finger 
Fig. 6 --TAIL or the mouse- the upper side of 

TAILED BAT (RHiNopoMAi tlic iiiet.uarpal bone when the ! 

wing is fcdcled. The face is pointed, i 
the nttstrils project in front of the lips and there is no nose- i 
leaf. 'Phe skull shows postorbital processes and the premaxillary | 
bones are independent, without palatal processes. In suhiamily j 
ICmhallonurinac the postorbital proce.sses are long and curved, 
the ckuicle or collarbone is nom\aI (its greatest breadth less than 


Fig, 6 - TAIL or the 

TAILED BAT (RHINOPOMA 


a quarter of its length). Bats of this group in the old world: 

fimhallonmu, with incisors ^ - and of small size, is found in 
3-3 

Madagascar, the Malay region and eastward to Samoa; Tapfio- 

zous, the tomb bat.s, has incisors a deep depression in the 
I 2-2 

forehead of the skull, often a glandular throat-sac—bats of this 

# genus are medium-sized or large 

and occur from Africa and south¬ 
ern Asia to the Philippines and 
Australia; Coleum, of eastern 
Africa and the Seychelle Tsland.s, 
resemliles Emballonura but has 
one upper incisor on each side. 
'Phe sheath-tailed bats of the 
new world tropics (Sarcopteryx 
.. ^ and allies) have antebrachial 

\) y ' pouches on Ihe wings, (he upper 

iIU■isor.'-^ are i~i or absent, and 
medium-sized 

\» ^ i J sjiec ies. y\//y;fr//nrt<.v of the same 

if ]// region lac ks thc'wing pouch and 

Its. muzzle, although the 

// M \\ rostrum of the skull is short. Sub- 

family Diclidurinae is characler- 
j AMi«icAH'^'Muri*uTor haVuhai l-^ccl Bv tlic sliort aod straight 

iiostorliital processes of the ^kull 

,:rozo°;s, 'rx ;. ^«^ea.ly pp..,n<w ...llur- 

' AND INTERFEMORAL MEMBRANE ^ breadth luorc than one- 

third ol the length), The inter- 
femoral membrane is glandular. DiclPIurus. the white bat, is 
widely (Ji.^lributed in trc^iical America. Drepanonyeleris has whit¬ 
ish lieacl, shoulders and undcr- 

P'amilv Noctilioniclae, the hare- \ j 

lipped bats of tro|)ical America M »'■ ’J'.^ 

and Ihe West Indies, have a curi- 

ously folded upjier lip. the mid- 4* 

die fonning an invertc*d \'. 'Phe 
second finger has a rudimentary 
iihalanx and the terminal pha- _ 

I , ,, Fig. 8 —HARE LIPPED BAT (NOC 

I.inges ol the* third and lourih tin- tilio> 

gers fold under w hen at rest. The 

hind feet and claws art* large andthc* ears long and [minted. There 

are cheek pouches but no nose-leaf. The incisc/rs are - both 

I -1 

nasal and palatal proc c*sses c)f the iirc'maxillaries are developed 
.end these bc)nc*s unite with the maxillaries in adults. The shoulder 
joint is strengthened l)y a small articulation of the greater tubercle 

'vith the sca])ula. 

column, the ischia 
together and with the under 

These large or medium-sized bats 

genera. Noclilio and Dirias, are 
^ distinguished, the latter by minor 

Fig 9.—SLIT.faced bat (Nyc- dental characters and shorter legs 
and feet, 

( 2 ) Superfamily Rhinolophoidea contains bats characterized by 
degenerate premuxillary bones, without nasal {irocesscs, and often 
partly or wholly cartilaginou.s. The nostrils open in a compli¬ 
cated nose-leaf or margined hy cutaneous outgrowths forming a 
deep longitudinal groove. The ears arc large and the third finger 
l>ears only two phalanges. 

Family Nycteridae. the slit-faced hats, are .so called from a 
deep slit down the front of the face, into which the nostrils open. 
The edges of this are swollen but do not form a nose-leaf. The 
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tail is long, included in the interfemoral membrane to the tip. 
The car is large, with a simple tragus. The .skull has poorly dc- 
\t'lopcd postorbital {)rocesscs on the sides of an extensive frontal 
basin; the premaxillaries are represented only by their palatal 

f port ions. The humerus exhibits a 
j)Oorly develqied greater tuber¬ 
cle which docs not ariiiulatc 
with the scapula. Only the single 
genus Nyctcris. is extant, found 
throughout Africa except for the 
northwest, and from Borneo and 

vampires, arc distributed from 
India and southern China to the 
Philippine Islands and Java, ami 
in Au‘'tralia and tropical Africa. 

and bibd and the tail is short. The 
premaxillaries are almost com¬ 
pletely cartilaginous and there 
‘ are no upper incisors. ;l/eg(n/er- 
mai inclmling Lyroderma of many 
authors) ranges from southern Asia to Java and the Philippines; 

it is distinguished by having - ^ cheek teeth and only slightly 
.S 5 

comavc frontal n'gion. Marrodmnu, the Australian false varn- 
[lire, is one of the largest of the insectivorous l)ats. the head and 
i)ot]y length 4.g2-5.ii in. It is pale grayish green, almost whitish 
in colour and has 4-.^ upper 

(oiuavc froiital part of the skull. 

/Airia (including Cardiodf'rmn of r 
some authors) of the savanna 

Macrodi'rnia in dental formula 
and iranially. In ((jlour these 

Immilv Rhi))olophidac, (he „ 

, . • 111- 1 u , Fig. u.—horseshoe bat (Rhino- 

horst'.shoc and leaf-nosed bats, ^ophusi 

inh.'ibiis the tropical and temj)cr- 

aie p.irls of the old worKI. The erws are large and lack a tragus 
anti a cornphtated no.se-lcaf is developed. The tail is generally 
shorter than the hind legs. The rostrum of the skull is short, the 
nasal cavities intlated, and the i)remaxillaries are partly cartilagi¬ 
nous, the only os.sified parts being a palatal strap bearing the 
small iruisors. The greater (ubcrcie of the humeru.s is large, artic¬ 
ulating with the shoulder blade, and the first ribs, last cervical 
and first thoracic vertebrae tend to fuse with each other and the 
pre.^ternum to form a bread bony ring. 'Pile judvic girdle is weak, 
the dorsal and ventral niargin.s 
of the hipbone arc almost paral- 
lei, the obturator foramen small. 

nized: the Rhinolophinae, with 
three joints in the second to fifth 
Un-s, the no.se-leaf pointed above 
and broad below; the Hippo- 
sidcrinac, with .squarish nose-leaf, 
the toes with only two phalanges, 
^ the basal joint and the one bear- 

FIG. 12,—LEAF-NOSED BAT ( i c ur i r. i • i 

SIDEROS CYCLOPS) ^'’ubfamily Rhinolo- 

phinac. the horseshoe bats, con¬ 
tains only two genera. Rhinolophus is found throughout the 
tropical and temperate regions of the old world, from England 
and Japan to South Africa and Australia. Almost too species are 
recognized, ranging from small to medium in size (up to about 
3.34 in. head and body length). Chilophyla, found only in the 
Philippines, has a broad, poorly differentiated horseshoe, the ears 
large and rounded. The thumb has a long metacarpal included in 
the antebrachial membrane, which forms a pouch. This rare 


Fig 13 —CHIN LEAF BAT, 

MOOPS Bl.AINVILLII 


Fig. 11 —HORSESHOE BAT iRHINO- 
LOPHUS) 


bat is dull fawn colour, with long soft hair. Subfamily Hippo- 
sidcrinac, the leaf-nosed bats, restricted to (ue tropics or warmer 
region.s. are found throughout .\frica and southern c.i^l to .Australia 
and the Solomons. In addition to the characters given aliuve, the th(* 
r.'iric ring i.<; rncue extensive than in the Rhinolophinae, the hipl>one con¬ 
tains a .secondary pro acetahular toramen and the lumbai vertebrae 
tend to fuse. The typical genus, flipposiJrm.s, has a lan^e eoexten.sive 
with that ol the .siihlamily. S<irn<' 

much as in., while others varv 

repreM'lited b\’ brighl^^red ^varieties, 

eversiltle jioinh i>n the loretiead, 
ROM DoatoN -catalogue or THE cMiRo containiiig Stiff whitish hairs Other 
genera differ in tirei ise dental foi- 
Fig 13 — CHIN-LEAF BAT, mula and minor iranial eharaeteis. 

MOOPS Bl.AINVILLII Anthops of the Solomon Islands has 

an evfremelv .short tail and a 
rosette-like niKe-liMf covering the face; at the top of this there are threi' 
hemispheiieal bodies, the n.unded surfaces direited forward. 

(,0 .Supeifamilv Pliylloslomatoidea is characterized by complete 
irremaxillary bones in the skull, lused with each other and the niaxil- 
laries, and thi-re is no po.slorbital proeess. The ears are moder.ilelv 
l.arge, with a tragus. The thiid finger has thn'e bnnv joints hevond 
the metacariml. while the index finger has one phalanx. Many species 
have ;i nose-leal. The shoulder joint imludes both the head of the 
humerus and tin- greater tubercle (exceiil in /-v ..-s 

the C'hilonyclrrinae). \ / V 

Family Phvlloslomatidae have well devel- /v i \ 

oped molar tei th, adapted lor crushing in - C"'''' \ 

sects or ftuit. It is restricted to tropical and 
subtropical .Ameriia, Subfamilv Chilonxc- Llsai m 

terinai' contains thre«- genera, differing from 
their relativi-s in having a primitive shoulder 
joint in whii h the humerus takes no pari The 

mu/zle <loes not Inar a nose-leaf but the pjg ^4 _javelin 

lower lip is decorateil with platelike out- (phyllostomuS) 
growths of skin. Tin- tail membrane is 

large, sujiporled in jiart by a long calcar or "spur.” Two genera are 
noteworthy. Vtcronotus, with wings attached along the mid-dorsal 
line, ami Monnoops, with extremely shortened head, highly elevated 
brain case and exlramdinary development of the cutaneous outgrowths 
on the chin (fig. i,U .Subfamily Phvllostomatinae contains hats with 
a nose-leal. U'-ually shaped like a spearhead, on the mu/zle 'I'he 
greater tul)erele of the humeius forms a .secondary shoulder juini as 
it does in the following grouji.s ot this family. 'I'he molars have lusps 
arranged in the normal W-pattern. best known geneia are 

PhylloilowKS, the .sj r-nosed bat, represt-nied by several sper ies, j us 
A''I ^ in. to 4..yf in. in head hodv length 

; *^<1 heavily huill, with a well de 

veloped nose-leaf (tig. j.i), short 

f'bl and incisors ;* 3 yii»tpyru.<i, 


Fig. 14.—JAVELIN 
(PHYLLOSTOMUS) 




Fig. is —LONGTONGUEI 
BAT (CHOERONYC7ERIS) 


American hat, has a 
w'ing sprearl of about in, and 

a head-body length of ai»out 551 
in., and Macrotus with large oval 
Fig. is —LONG-TONGUED FLOWER ears, head anrl body about ,(.(),( in. 
BAT (CHOERONYC7ERIS) in length, is found as far north as 

( alifornia. 'I'he first two fei'tl on 
other bats, small mammals and l)ird.s, in addition to fruit and inseds, 
and are confined to tropical Amiricu and the West Inrlies. .Suldamily 
(dossophuginac includes the long-nosed dower Icals, adajgi'd tor feed 
irig on nectar and pollen by their long brush-iijjped tongue. In flu 
.skull, the zygomatic arch is sleiuier or imomiih te. 'I’he cheek tee th are 
Ifjrig and narrow hut .show' the W-pa(tern indistinctly, and the lower 
inci.sors are rudimentary. The nose-leaf is well developed though .sim¬ 
ple, and the ears small and separate. Subfamily Carolliinae is char¬ 
acterized cranially by incomplete /ygomafii arch and cheek teeth .sim¬ 
plified from the normal W'-paltern to form cutting blades, the third 
molar pattcrnles.s or with two low cusps. 'Plie.se hats feed on fruit, 
e.specially bananas, and are often very common. Subfamily Sturnirinae 
contains a .single tailless, fruit-eating species, Sturnira lilium, with 
broad cheek teeth, the crown.s of w'hic.h have a longitudinal groove or 
valley laterally margini-d by two cusps. The muzzle is broad, with a 
normal nose-leaf. The males of this .species have tufts of deep red stiff 
hair on the .shoulders. .Subfamily Stenoderminae includes a number of 
genera, short-faced and with a high Train case for the most part, the 
nose-leaf usually presi'nt. although sometimes rudimentary or absent; 
the tail is generally missing. The molar teeth are broad and short, the 
lateral cusps well developed, forming a cutting edge, a smaller 
medial cusp separated from the.se by a wide concavity, the enamel of 
W'hich is often wrinkled. One of the hc.st known genera is Artibeus, one 
form of which rarely reaches southern Florida. These bats are often 
large (up to 4.i.( in. head and body length), marked by white lines on 
the head. Urodertna has similar head markings but in addition has a 
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16.—VAMPIRE BAT (DESMO- 


wliilf Mripi- cjctcndiriK from the »houldtr<» to the hind quarters. Crn- 
turia, Uif trnUirioM i)at, lacks a nose-leaf hut the skin of the entire 
fare is folde<l in grotesque fashion. Suhfariuly Phyllonyctcrinac re¬ 
sembles the (ilossophaKinae externally, with lonfr rostrum, extensile 
lont'.ue, armed with hrislle-like pajaliae at the tip. The zyKomatir arch 
i.s likewi.se iniornpli te. I’he upper nuilar.i, however, are trianirular in 
crown view, without flistinct cusps, most of the crown surface occu¬ 
pied by a groove. Such teeth could be best di rived from the stenoder- 
rnine or .sfurnirine pattern, 1 he 
habits of thi.H uroup are undoubl- 
erlJy like those of the dossopha- 
uinae. 'I’lii y are ronlined tf) the 
Bahama I-land.s and (ireater An¬ 
tilles. 

Family fJe.smtxlontidae, the vam- 
jiire hats, is re.strided to liie 
warmer leiiion.s ot America north 
to soutliein Mexico. They a^rree 
with the Phyllosloinatirlae in most 
iharacters ol the winir and lirrih 
irirrlle.s. The skin around the nostrils 
i.s loldfd, foiiniriK a ttoorly devel¬ 
oped nose-leal, 'I'he tiluila i.s lart'o, 
reachinjr the head of the tihia, and 
the teeth are speeia)iz<-d tor cut¬ 
ting, heinn marrow hl.ides without any crushiriK .surface. The cheek 
teetli are terlnnal arul of little fiinclinti. The stomach is reduced to a 
huiK sleruler tiihe, folded u|ion il.self. 'I'liree uenera are recognized, of 
whidi Drstnodus i.s the best known, Pinemus and PiphyUa being ex¬ 
it emely rate. 'I'hese hats feed on blood, apparently being unable to 
lake any «»lher food. (.See Va.mi'Ikk ) 

(a) .Superlamily Vesfieitilionoidea includes the typical bats, the free- 
I,ailed b.ats atid several small lamilies. In lhi.s trroui) the pretnuxillaries 
are comttlete, allluuigh often sejiarated by a gap, and are fused with 
the surrounding bont's, 'I'he greater tubercle of the humerus articulates 
in u secatndarv joint with the .scapula. The ears are provided with a 
tr.igus, alllutugh it mav be .small. F^xcept for the Australian long¬ 
eared bat, Nyctophilus, the muzzle 
doe.s not bear a no.se-leaf. The mo¬ 
lars show a well-marked W-pattern. 

Family Natalidae, the long-legged 
bats, includes several delicately 
built genera from the American 
tropics and .subtropics. In all but 
one genus (Syctiellus) the ears are 
funnel-shaped. The muzzle is long 
and relatively broad. The lumbar 
vertebrae arc fused together, except 
for the last two, the prcsternuin 
large and strong, with a w'ell devel- 
ojK'd backward slanting keel. The third finger has two phalanges. 'I'he 
brain case is domelike, ii,sing high above the rostrum. 
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Fig. IB.- suctional disks in thyroptera 

(A) Side, (B) conoNve lurfnce of thumb dlik, (C) foot, with ditk and calcar 

Family Furipferidae is restricted to the tropical part.s of South 
Anurir.i 'rhi* hats of this group re.semble the preceding but the 
thumb is vestigial, imludcfl in the wing membrane to the base of the 
tunctionless ilaw The premaxillarv bones have n poorly developed 
tmlafal branch and are widely sefiarated from each other. The tw’o 
genera remgni/cd, Furiptcrus ami Amorphochilus, both have high- 
crowned .skulls. 

Family 'I'hyroirteridae, containing only a .single genus, is restricted to 
tropical .America, north as far as Honduras. The thumb and the sole 
ol the foot (fig, iH) bc.u sill king-disks and the former has also a well 
developed claw. The lumbar \crtehrac are independent. The dental 

tormula on cither side agrees with the Natalidae (incisors canines 

■, prcniolar.s mokir.s and contains one more upper prcmolar 

than in the Furipteridae. 

F'aniily Myzapodidne contains only the sucker-footed bat of Mada- 
gasc'wr related to the Natalidae and Thyroptcridae. The index finger 
hu.s a cartilaginous rod in addition to the metacarpal, probably repre¬ 
senting the ph.alangc.s, while the third finger exhibits three bony 
phaiange.s. Tne thumb and sole of the foot l>ear adhesive disks; the 
toes have only two phalanges. The tnigiis is fused with the car conch 
on the anterior side, and the car opening is ixartly closed by a mush- 
roomlikc process. Cranialiy the premaxillary iK>ncs are complete, 


surrounding the incisive foramen. 
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Fig. 19.—MOUSE-EARED BAT (MY- 
OTIS LUCIFUGUS) IN FLIGHT 


The teeth number .t8, including in¬ 
cisors j, canines premolars ^ 

and molars ^ on each side. 

Family Vespertilionidae contain.s 
the typical insectivorous bats and- 
is almo.st wo rid-wide in distribu¬ 
tion. The muzzle and lips are simple; 
except for one subfamily (Nycto- 
philinac) there i.s no no,se-leaf and 
the ears are separate. The long tail 
extends to the edge of the broad in- 
terfemoral membrane and rarely 
projects more than one vertebral 
joint beyond it. The two incisors 
on each side of the upper jaw are 
siqiarated by a considerable gap. 
'J'hc secondary shoulder joint is 
well developed, the greater tubercle 
projecting well above the head and 
articulating with a large facet on 
the .shoulder blade. The ulna is 
usually fused with the proximal end 
of the radius, the shaft of the 
ulna reduced to a poorly ossified 
thread. 'I'he family is divided into 
six subfamily groups. 



Subfamily Ve.spertilioninae contain.s about 20 genera and is as 
widely distributed as the family, being founil on the continents to the 
limits of tree growth and on all Init 
a lew mid-oceanic island.^. The best 
known genera are; the mouse-eared 
bats (Alyolis), with about 75 
species, found on all the continents, 

characterized by check teeth; 

the iiipistrelles (Pipishrllu.s), with 
nearly as wide a range and almost 
as many species, have cheek teeth 
ss . . 22 , ,, 

„ incLsors and are usuall\ 

smaller, only rarely more than 2.75 
in. head and body length; the sero- 
tines and brow'n bats {Fptr.\i< us), 
al.'-o wddely distributed and rejire- 
sented by numerous species, have 

“ t cheek teeth; the long-eared 

liats (Plcco(us) arc widely di.strib- 
iited in the northern hemisphere 
arul have ears almost as long as 
their bodies. Numerous other bats 
belong here. 

Subfamily Miniopterinae. The 
bent-winged or long-fingered bats, 
represented by a single genus 
{Miniopterus), occur in southern 
Kurope, Africa, Asia and the Pacific 
Islands ea.st to the Loyalties. The 
first phalanx of the third linger is 
short, only about a tliird a.s long 
as the second phalanx; this second phalanx and the equivalent joint of 
the fourth finger are folded hack on the under side of the metacarpals 
when the bat rests. 'I'he crowm of the .skull is domelike and high and 
the cheek teeth are 

large wings. 

Subfamily Murininae. The tube- 
nosed insectivorous bats arc found 
in southern Asia and the Malaysian 
island.s, cast to Java and north to 
Japan. The nostrils form elongate 
tubes much like those of the fruit 
bat Nyctimene. The first upper 
premolar Ls not very different from 
the second in pattern, although 
smaller. Two genera are included 
here, one (Harpiocephalus) charac¬ 
terized by the V-pattern of the first 
two upper molars, unlike the more 
normal 'W^-pattern of Murina. 

Subfamily Kerivoulinac, The 
trumpet-eared bats are confined to 
the tropical and subtro^cal regions of the old world, east as far as 
the Solomon Islands. The well developed cars are funnel-shaped, 
w'itfa long slender tragi. The sternum differs from that of other bats 
by its shortness, less than twice as long as the breadth of tlie pre- 
stemum, and only four or five ribs articulate with it. The skull is 
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hiRh-crowned and the teeth number .^8 (incisors canines pre- 

molars molars Three genera are known: one (Anantygdon) is 

confined to the Solomons; Phoniscus, with four-lobed lower incisors, 
occurs from the Malay peninsula and Sumatra to New Guinea; 
Kerivoula, with three-cusped lower incisors, is widely distributed in 
the warmer parts of the old world. 

Subfamily Nyclophilinae contains two genera confined to Australia 
and New Guinea, and one found in North America. The muzzle is 
truncate, the nostrils opening beneath a horseshoclike ridge or small 
nose-leaf. Antrozous, of western North America from Texas to the 
Pacific and from Oregon to central Mexico, has long ears and incisors 

\-~.Syctophilus, the long-eared bat of Australia and New Guinea, 

has incisors and there is a small nosc-Ieaf. 

Subfamily Tomopeatinac includes only a single genu.s, Tumopeas, 
found in Peru. The ear re.sonibles that of the Molo.s.siclae, without 
anterior bastil lobe and the tragus short and blunt. The upiier lip is 
widely spreading but not heavily wrinkled. The seventh cervical 
vertebra is fused with the first dorsal, as in the free-tailed bats. Ex¬ 
ternally Tomopcas resembles a small pipistrelle. 

Family Mystacinidae includes only the New Zealand bat, one of 
two specie.'; found in New Zealand, the feet are short and broad, the 
claws bearing accessory talons at the base. The fibula is complete 
and relatively large, forming wdth the tibia a .stout lower leg. The 
(ail projects from near the middle of the ujtpcr surface of the inter- 
femoral membrane. The third finger bears three bony phalanges, the 
first of which is bent back on (he ujiper surface of the metacarpal 
when at rest. In the vespcrtilionine skull, the premaxillary bone.s are 
cotn|)lete, isolating two small incisive foramina. 

Family Molos.siciae conlain.s the ma.stiff, or free-taile<l ba(s. The 
group is found in the warmer parts of both hemispheres, north to 
.southern Europe and Asia, east to Ni‘w Guinea, Australia and 

Norfolk I.sland; in America, north to the central Enitod States and 

throughout the VVe.st Indies. In the.se bats tlie double articulation of 

the shoulder joint is perfected. The wing i.s long and narrow, the 
fifth finger much shorti'ned, and the membranes thick and leathery. 
The tail project.s beyond the interfemoral membrane, which can 
he contracted or expanded along the tail, somewhat like an awning. 
The ears are frequently joined across the forchcarl, the tragus much 
i'-rluterl. The muzzle is obliquely truncate, the upper lip broad and 
wrinkled, u.suallv sprinkled with short .spoon-tipped hairs. The 

lower leg is stout and tontaim a complete fibula, relatively strong 
and bo^\'cd out. Craniallv, the premaxillane.s are either united 
mcdiall.v, enclosing the small incisive foramina, or are separated 
1 )\ a narrow space. About S2 genera are recognized. Cheiromdes, 
containing a single species, C. torquatus, from the Malay peninsula 
and the islands, cast to Java and north to Palawan, i.s one of the 
strangest appealing bat.s, with long pig-like .snout, widely separated 
ears, almost naked, urinkled skin and large opposable first toe. A 
large pouch under each wing may serve to carry the young. This 
hat is one of the largest of the insectivorous group (head and body 
5..ti in., tail 1.77 in. and forearm about .t.u in. Tadarkla has a 
range coextensive with that of the family, fieing found in the tropics 
and warm parts of the old and new world. The ears are large and 
rounded, arising from the middle of the head or joined bv a narrow 
ridge. The fur covering the body is extremely fine and oilv and males 
of many species have erectile crests on the forehead. Most species 
have the premaxillaries incomplete, the upper incisors separated by 
a space, but all gradation.s exi.st between this condition and complete 
prcmaxillae, with the upper incisors almost in contact. The upper 
cheek-teeth are 5-5 in number, the la.st molar often narrow, with a 
simplified V-[)attcrn. Several species found in Malaysia, (cntral 
Africa and the West Indies have elongate .skulls and very large ears. 
Myoptfrus, an .African genus, has transparent flesh-coloured wings 
and creamy white under parts. The ears in this bat are pointed and 
more erect than is usually the ca.se in the Molossidae. The upjwr lip 
i.« not wrinkled: in front it is covered with relatively large “.spoon- 
hairs ” The upper incisor teeth are strongly in contact with each 

other and with the canine; the cheek-teeth are ^ on each side. The 

skull i.s long and low, with sagittal crest poorly marked. Molo^sops, 
represented by several South American species, has procumbent upper 
incisors and broad low skull with large anlorbital ridge but weak 

sigittal crest. The premaxillaries are complete, enclosing the small 

incisive foramina. The ears arc rounded and short. Eumops, with 
numerous s|)ecies, i.s found from southw’cstern Unitc*d Stales to Ar¬ 
gentina. They vary in size from large (4 4, t in. head and body length) 
to medium (3.54 in). The upper incisors are large, closely pressed 
together and procumbent, the skull is long and low with poorly 

developed sagittal crest. The cheek-teeth arc generally ^ on each side 

but the first upper premolar Is sometimes absent. TTie ears are large, 
joined across the forehead, rounded or somewhat squarish and extend¬ 
ing beyond the muzzle. Molossus is generally small, with short., 
rounded skull in which the sagittal crest Is well developed. The first 
upper premolar is absent or a mere vestige, and the last upper molar 
is narrow, w'ith a V-shaped crest. The other cheek-teeth arc massive 


EXTINCT BATS 


The frail skeletons of bats are rarely pre.st-rved as io.ssils hut several 
deposits have yicldtxl extremciv fine specimens The oldest forms 
come from the Euceni' and even then showed most of their present- 
day .structure; some were sufficiently different to he referred to sepa¬ 
rate families. Others were members of the khinolophidae. In a litUe 
later deposit representatives of the Megaderniulae Emhallonuridae, 
Vespertilionidae and Molotcsidac wcie found llu- fii.si known 
pleropodid comes from the Oligocene oi Italy H\ the Pliocene rno.'^l 
bat fossils can be referred to cxi.sting genera Init e\en late Pleistoiene 
deposits contain a few' extinct genera and numerous extinct species. 

Bibuocraphy.—( j E. Dobson. Catalogue of the CUhopteia (Ilrii- 
ish Museum. Natural History, 1S78) ; K. .Andeisen. Ciitnloguc of the 
Chiropiera, vol. i; Afcgtii hiropirra (Hritish Museum, Natural Historc . 
igrz); G. S. Miller, Jr., “Families and Genera of Hats,'’ I S. 
National Museum, Pull. <7 (tgo7); G. M. Allen. Huts ((040); G. G. 
Simpson, Bull. Anirr. Mus. N'ul. Hist., vol. Ss, pp (1045;) 

(J. E: Hi .) 

CHIRU, a graceful T ibetan antelope (Puntholops /KHlgsoni). 
of which the bucks are armed with long, slender ami heavily 
ridged horns of a pe( uliar type. 

Chiru are very wary and dilVicult 
to approach; they are generally 
found in .small parties. The>’ 
inhabit the tlesolatc plateau of 
Tibet, at elevations of between 
13,000 and 18.000 ft., and h:tve 
a thick coat, formed of close 
woolly hair of a gray-fawn col¬ 
our. The most peculiar feature 
about the chiru is its swollen, 
puffy nose, probably connected 
with breathing a rarefied atmos¬ 
phere. The chiru is allied to the 
.saiga (g.v.). 

CHIRURGEON, one whose 
profession it is to cure disease 
liy operating w'ith the hand. The 
word in its original form is now 
obsolete. It derivc.s from the 
Mid. Eng. cirurgien or sirurgirn, 
through the Fr. from the Gr. 
w'ords meaning hand and work; 
from the early form is derived 
the modern w'ord “surgeon.” 

“C'hirurgeon” is a i6th century 
reversion to the Greek origin. 

(SeO .SirKGKRY.) 



CHISEL, a .sharp-edged tool Chisels in common use for cut- 
for cutting metal, wood or stone, ^ino meial, stone or wood used 
There are numerous varieties of '^ther trades 

chi.scls used in different trade.s; the. carpenter’s chisel is wooden- 
haudled with a straight edge, transverse to the axis and bevelled 
on one side; stone masons’ chisels arc bevelled on both side.s, and 
others have oblique concave or convex edges. A chisel with a 
.semicircular blade is called a “gouge.” The tool is worked cither 
by hand-[)re.s.sure or by blows from a hammer or mallet. The 
“cold chi.scl” has a steel edge, highly tempered to cut unheated 
metal. The derivation is from O.Fr. ciscl, rhodern cisean, late Lat. 
ciselltim, a cutting tool, from caedcre, to cut. (See Tool.) 

CHISHOLM, HUGH (1866-1924), editor of the Rncyclo- 
peedia Britanniea, was born in London on Feb. 22, j 866. He was 
of Scottish de.sccnt, the son of Henry Chisholm, who became 
warden of the staudartls in the Board of Trade. Educated at 
Felsted school and Corjius Cluisti college, Oxford, of which he 
W’as a scholar, he graduated in 18S8 with a fir.xl class in literae 
hnmaniorcs. He then read for the bar, being called at the Middle 
Temple in 1892, but occupied himself also with occasional jour¬ 
nalism and finally adopted that profession. From 1892 to 1897 
he was assistant editor, and from 1897 to the end of 1899 editor, 
of the St. James's Gazette, and during these years he also con¬ 
tributed numerous article.s on political, financial and fiterary sub¬ 
jects to the weekly journals and monthly reviews, becoming 
known a.s a literary critic and Conservative publicist. 

On resigning the editorship of the St. James's, he became a 
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leader writer for Thr Standard, and later, in if;oo, was invited to the population and importance of the town developed. Its indus- 
join 1 hr Timrs, under whose manattement he acted as the re- tries include iron founding, fur and leather dressing, soap boiling, 
sponsible co-editor, with .“^ir Itonald .Vlru kenzie Wallace anrl I*resi- chemical w'orks and boxmaking. The Russian Geographical society 
dent A. T. Hadley of Vale university, of the new volumes, con- has a mu.seum in the town. The Dekabrists, exiled after the 
slituting tlie tenth editi(in of the Encyrlopa’dia Britan- Dec. 1825 plot, by their improvements in draining and levelling, 

men, becoming in edilor-in-chief of the i Jlh edition. converted Chita from a village to a prosperou.s settlement. 

Rejoining Thr Timrs in igi.t as day editor, he became finan- CHITALDROOG, a district and town in the native state 
tial editor at the end of that year, and occu[>ied this res[)onr,il)le ; of Mysore, India. The district has an area of 4.022 sq.mi. and a 

position all through the momentous perioil of World W\'ir I. I population f 1041) of 656.s6r;. The rainfall is low. and the Veda- 

resigning his connection with 'Thr Timrs in March 1020, in order ' vati or Hagari river, in w-hose valley the town lies, is mostly dr>' 
to reassurne the editorshij) of the Kneyrlopfj-din Britannica and 1 in the hot .season. .Several parallel chains of hills, reaching an 

t<3 organize the publi(ation of the new volumes (onsfifuting the j extreme height of 3.S00 ft., cross the district; otherwise it is a 

i2lh edition. In rHqj} (’hisholm married K. Ileatrix Harri.son, of i jdain. The chief crops are cotton and rice, and manganese is 
Ardkeen, ('ounty Down. Ireland, and had three .sons. He died in j worked. The we.st of the district is served by the Madras and 
London on .‘^ept, 2p, 1^24 Southern Mahratta railwav. The largest town in the district is 

CHISHOLM, a mining village of St. Louis county, Minnesota, Davangere with cotton factories and a trade in cotton and grain. 
L S.A., on the Mesabi iron range, 7^ mi. N.W. of i)uluih. It is The town of Chitaldroog, whii h i.s the district headquarters fpop. 
served by the Duluth, Miss.ibe and Iron Range and the Great iq.H, 10,732) has a considerable trade in cotton. It possesses 
Northern railways, d'he po|)ulation was 9,030 in 1020, of whom massive fortifications erected under Hydcr Ali and Tippoo Sahib 
3,41,! were loreign born v\hiie, and was 7.4,H7 in i(,4o by the toward the close of the iSih century; and near it on the west are 
federal census. The* village was settled about 1901. remain.s of a city cjf the 2nd century A.D. It is the terminus of a 

CHISLEHURST, a Jiarish and. with Sidcu[), an urban district railway from ( hikjajur. 
ot Kent, I'ingland, 1 1,', mi S li. of London, by th(“ S.R. Pop. (est. CHITARRONE; sec Li’Ti;; Tiikoki’.o. 

193M) 61,750. Area i.] sc] rni, It is 300 ft. above .sea level in the CHITIMACHA, a Irilic of American Indians living on the 

midst of a common of furze- and heather. The church of St. | shores of Grand lake and the banks of Grand river in Louisiana 
Nicholas is 1 ‘erpenclic ular with Larl\’ Lnglish portions, though ! at the time the !■'reach settled that region. 'I'he Ghitimachan lin- 
mijc h restored.'I'he mortuarv c hapel attac heel to the Roman C'ath- j guistic group included three tribes; the Chitimacha. Washa and 
olic ihurc h of St. Mary was built to rc'ceive the body of Napoleon Ghawasha. The name comes from the Ghoctaw: elmti, cooking 
III, who died at ('amde-n Place in 1873. 'Lhi.s house was built | jiot, far/.s/m, they jiossess (they have cooking vessels), They called 
by William Gamden, the anticjuary, in 1609. It was the residence j them.selves Bantchpinimnkansh, “men altogether red,” a designa- 
of N'apcdeon HI, of the empre-ss Liigc'nie and of the prince im- ' tion ajifiarently made after the coming of the whites. War with 
pc-rial. In the National 'Trust sec urecl ,SH ac. of Pettswoodas | the I'rench over the murder of the missionary St. Gosme in J7ot) 
a memorial to William W'illc-tt, founder of “summer time.” | was concluded by presentation of the head of the murderer. 'They 

CHISWICK; ace Mkiinticik-d a.vd Ghiswic k. ; strict monogamists, and women e\'idently had authority in 

CHITA, a region, town and rivc-r in the Lar Eastern area of i ^heir government. What remain.s of the tribe is scattercal. 
the Ru.ssian Soviet Leder.ited Soc ialist Republic. The area of the ' CHITON, a genus of Amidiincura (q.v.). (Srr also MoL- 
region is .’77,cgj2 s(|.mi, and its populat ion (i<)3')) 1.1 59,478, urban Lt'scA.) 

5io,cioo and rural It (on-.ists ot the southwestern tongue ■ CHITRAL, a native stale in the North-Wc.sL Frontier Prov¬ 

ed’ the Far Eastern area lying betwee-n .Mongoli.a ami the Buriat ' ince c»f India. The State of Ghitral (.me also Hindu Kush) is 
Mongol .A.S.S R,. and i-^ thus a plateau arc-a, with the .southwestern ' somewhat larger than Wales, and sujiports a jiojiulation of about 
portion of the- ^'ablc)noi mountains rising above the pl.itc-.au. ,\n .\^.ooo rough, hardy hillrnen. Both the stale and its capital are 

island of territory on the southc-astern slopes of the ^'ablonoi j c alled Ghitral, the latter being situated aliout 47 mi. from the main 

mountaiii.s, exte-nding to the* lc‘fi bank of the Dnon river, and ! watershed of the range of the Hindu Kush, which divides the 
c rossc-d by the* railway from C'hita to M.im huria, belongs to the j waters flowing down to India from those which take their way 
Buriat Mongol ;\.S.S.K. The subalfiine condiiions and the extreme • into the Oxus. The state is important because of its situation at 
I out mental character of the* clim.ite are unf.ax ourable to agricul- i the extremity of the country oxer which the government of India 
turc* except along the v.illevs of the .^hilka and its tributaries, the i exerts its inlluenee, and for some years before iS()5 it h:id been 
Ingocla and (inon. Rye is llie m.iin c roj), ihougli oats, wheal, luick- i the object of the policy of the government of Indi.i to sec ure an 
wheat, barlex', grass and poi.itoc-s are also grown. Herding of ! etfective guardianship over its northern jiasses. This pcdicy re- 
horses. cattle, sheej) ami go.iis is. liowexer, more important than 1 suited in a Brili.sh agency being established at Gilgit ( K.ishmir 
( ultix;ition. and only .u'i of the- rcgictii i.-. ploughed land. But the j territory). Ghitral can be reached either by the long circuitous 
e-vsciitial wealth of the region is in it.- forests am! minerals. Tim- j route from Gilgit. involving 200 mi. of hill roads and the passage 
her and fur (espec i.dly fox and scjuirrel) are exported, the latter . of the Shandur pass (12 .^50 ft.), or (more directly 1 from the 
being sent to the Irfiil ami (loiky f.iirs. Pile mineral xvealfh of Peshaxvar fronti'-r at Malakand by 100 mi. of route through the 
( he- region is x ery great, gold is produc ed in (|iiantity. Brown coal j independent territories of Swat and Bajoiir, involving the pas- 
is mined, ami used mamly for the railxxay ami for (he town of j sage of the Lowarai (jo.450 ft,). It is held by a small force as a 
(.'hita, am) iron on- is mined in fiuantity.- It is almost the only 1 British outpost. 

area in I’ S S.R. xxhere xxolfr.im. bismuth and molybdc-num are j The cli-trict of Ghitral is called Kashgar lev the pec^plc of the 

lound. 'There are tin mines near the Ouon river and precious 1 (.ounlry. It was under Gbinese domination in the middle of the 

Stone'S, r \i , crx'stal, topaz, aciuarnarine. amethyst, tourmaline and 1 iSth century, and was a Buddhi.st centre of some importance in 
berx’ls occur. Mining in (he arc-a ceased during the civil war fol- | the early centuries of our era. The aboriginal population is prob- 
Iccxving the icjm; rexailution. but most of the mines xvere working ! ably to be recognized in the peo[jle called Kho (speaking a 
ag.iin after tc).’ 5. Much of the rolling stock of the railway was * language called Khoxvar), xvho fonn the majority of its inhabit- 
destroyed in this ju'riod and gre.it damage done to the permanent ants, l.'pon the Kho a people called Ronas, who form the chief 
way, ,uu 1 this hampered the roorg.anization of the mining industry. ! caste and fighting race of the Ghitral distric ts, have been su[)er- 
Maiuifac tures are little dexelopecl, the chief being metal goods , imposed; they came originally from the north, but have adopted 
,uul leather A few electric stations exist. 'The district is noted for i the language and fashion.s of the conciuered Chitrali. (X.) 
contraband hade with Manchuria and Mongolia. 1 The Siege of Chitral. —The toxvn of Ghitral is chiefly famous 

The town of Ghita. hit. >2" N . long 113"' 25' E. pop. 1(1939) , for a siege which it sustained in the spring of 1895. Oxving to 
102,555. is cui the Chita river above its contluc'nce with the Ingoda. complications arising from the demarcation of (he boundary of 
With the coming of (he Trans-Siberian railxvay and the increasing : -Afghanistan which was being carried out at that time, and the 
exploitation of the' mineral, timber and fur xvealtb of the region. , ambitious projects of Urnra Khan, chief of Jandol, xvho was a 
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tool in the hands of Sher Afzul, a political refugee from Chitral 
supported by the amir at Kabul, the mehtar (or ruler) of Chitral 
was murdered, and a small British and Sikh garrison subsequently 
besieged in the fort. A large force of Afghan troops was at that 
lirne in the Chitral river valley to the south of Chitral, nominally 
holding the Kahrs in check during the progress of boundary de¬ 
marcation. It is considered probable that some of them assisted 
the Chitralis in the siege. The position of the political agent Dr. 
Robertson (afterward Sir George Robertson) and his military 
force of 543 men (of whom J37 were noncombatants) was at one 
time critical. Two forces were orgtinized for the relief. One was 
under Sir R. Low, with 15.000 men, who advanced by w\ay of 
the Malakand pass, the Swat river and Dir. The other, which 
was the first to reach Chitral, was under Colonel Kelly, com¬ 
manding the 32nd Ihoneers, who was placed in command of all 
the troops in the Gilgit district, numbering about boo all told, 
with two guns, and instructed to advance by the Shandur pass 
anti Mastuj. This force encountered great dithcullies owing to the 
deep snow on the pass (12,230 ft. high), but it defeated the Chi- 
tr.ili force opposed to it and relie\ ed Chitral on Ajtril 20. the siege 
ha\ ing begun on Mtircli 4. Sher Afzul, who had joined Umra 
Khan, surrendered, and eventutilly Chitral was restored to British 
political control as a dependenev of Kashmir. (T. H. H.) 

CHITTAGONG, town and port of Briti.sh India, giving its 
name to a district and di^’isinn of Bengal. It is situated on the 
right bank of the Karnaphuli river, about 12 mi. from its mouth. 
It is the tenniiais of the As.sam-Bcngal railway and a port of call 
for the Clan line of steamers. The municipal area covers about 
<j sq.rni.; j'op. (ip.ii ) (j2,30i. Tea is brought from Assam for ex- 
j)ort to Europe: mineral oil comes in bulk from Burma, is put into 
tins here and distributed by rail; other export.s arc jute, raw 
(otton, rice and hides. 

The district of Chittagong occupies a .strip of coa.st and hills 
between the Bay of Bengal and the mountains. Its area is 
sf/.mi.; in 19..) 1 the jiojiulation was 2,153.296. A few unim¬ 
portant ranges rise within the northeastern portion, the highest 
hill being the sacred Sitakund, 1,155 ft. high. The principal rivers 
are the Karna])huli, on which Chittagong town is situated, navi¬ 
gable by sca-going ships as far as Chittagong port, the Halda and 
the Sangu. The wild animals include tigers, elephants, leopards 
and deer. The northern portion of the district is traversed by the 
.■\ssam-Bengal railway. Tea cultivaition is moderately successful; 
there were 21 gardens with an ouli)Ul of 1,250.000 lb. in 1921. 
Chittagong was a famous seaport known to the Ih)rtuguese as 
T’orto Grande, and described by de Barros in 1552 as “the most 
famous and wealth}' city of the kingdom of Bengal”; it has been 
generally identilied witli the City of Bengala mentioned by Portu¬ 
guese and otlier writers. Con<|uered by the Mohammedans in the 
14th century, it passed under the' rule of the .Arakanese in the 
ne.xt century. The piratical raids of the .Arakanese and their 
Portuguese mercenaries led to the de.spatch of a strong force by 
Shaista Khan, the Mughal Xawab of Bengal, which in t666 cap¬ 
tured the town and ocrujaed the district. The Portuguese akso 
had a settlement at Dianga, where 600 of them were massacred 
by the Arakanese in 1607. Cliittagong was ceded to the East 
India company by Nawab Mir Kasim Ali in 1760. 

The Chittagong Hill Tracis is an inrlependent district occupy¬ 
ing the hill country between Chittagong proper and the Lushai 
hills. The highest point is 4.034 ft. above sea level. Its area 
covers 5,007 sq.rni.; pop. (19.)!) 247,053. Tlie inhabitants are 
either descendants of Arakanese or aboriginal tribes, such as 
Maghs, Tipperas and Cbakrnas: seven-tenths are Buddhists. The 
Hill Tracts are grouped in three circles, eai h under a chief, who 
is responsible for the collection of revenue and the internal man¬ 
agement of the villages. The headquarters are at Rangamati, 
which was wrecked by a cyclone in Oct. 1897. 

The division of Chittagong lie.s at the northeast corner of the 
Bay of Bengal, extending northward along the left bank of the 
Meghna. It consists of the districts of Chittagong, the Hill 
Tracts, Noakhali and Tippera. Its area covers 11.765 sq.rni.; the 
fjopulation in 1941 was 8.477,890. 

CHITTOOR, a town and district of the Madras Presidency, 
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British India. The district, which has an area of 5,951 sq.rni. and 
a population (1941) of 1,632.395. was fonned in retent years 
from the northern ixirt of North Arcot. It is in gre.Ht part hilly, 
being traversed by spurs of the Eastern Ghats radiating cast and 
south. The surface in the hill-country is rocky, sa\e for patches 
of stunted jungle, but the narrow valleys beiwecn the hills are 
fertile, and the hills themselves are highly mineralized, .duawing 
copper and iron csi>ccially. The chief crops are rice, millet ami 
oil-seeds. Chittoor (pop. 1941, 27.835) is the chief town, with a 
station on the Madras and South Mahrattn railway, 100 mi. by 
road from Madras. It contains a native college, mission training 
school, a hospital and a .sanatorium. There is a trade in granite, 
a distillery and a tannery, but Chittoor is not an important centre. 
Hyder Ali died here in 17S2. 

CHITTY, SIR JOSEPH WILLIAM (18 8-1S99) English 
judge, was born in London. He was the second son of Thomas 
Chitty, a celebrated special pleader and writer (d legal text -hooks, 
Jo.seph Chitty was educated at Eton and Balliol college. C)xford. 
and elected to a fellow.ship at Exeter college. He became a 
member of Lincoln’.s Inn in 1851, was called to the bar in iS5f>. 
and made a queen’s counsel in 1S74, electing to practise in the 
ccHirt of the Master of the Rolls, Sir George jessel, before whom 
he was very successful. In 1S80 he entered the house, of commons 
as Liberal member for Oxford (city); in 1S81. however, he was 
selected to fjll the vacancy in the chancery divi.sion caused by the 
elevation of the master of the rolls to the cdurt of appeal by the 
Judicature .Act. In i8()7 lie was promoted to the court of ai)i)eal. 

Set’ K. Manson, Huildrrs of our Ltnc (1904). 

CHIUSI, a town of Tuscany, Italy, province of Siena, 55 mi. 
S.E. l)y rail from the town of Siena, and 26 mi, N.N.W. of Orviet(» 
l)y the main line from Rome to Florence. Pop. (1036) 2.534 
(town), 8,043 (commune). The ancient name was Clusium (q.v.). 
It is on a hill 1.305 ft. above sea level, and is surrounded by 
mediaeval walls, in which, in places, fragments of the hhruscan 
wall are incorporated. The cathedral of S. Secondiano is a b.isihca 
with eighteen ancient marble columns, It has fine choir books 
from Monte Oliveto Maggiorc (.vcr AsruN'o), Chiusi was dev¬ 
astated by malaria in the middle ages {sec Chiana), Nine miles 
by road to the nortlnvest arc the baths of Chianciano. 

CHIVALRY, the knightly clas.s of feudal times. (.S’ce 
Kni(;utiiooo and Ciiivalky.) The primary sense in the middle 
ages is “knights” or “fully armed and mounted fighting men.” 
Thence the term came to mean that gallantry and honour e.x- 
pccte<l of knights. Lastly, the word cariie to be used in its general 
.sen.se of “courtesy.” In English law chivalry meant the tenure of 
land by knights’ serc'icc. The Court of Chivulry was a tourl in¬ 
stituted by Edward HI, of which the lord high constable aivl 
earl marshal of England were joint judffcs, having siininiary crinii- 
nul juri.scliction as regards all offences of knights, and generally 
as to military matters. When the earl marshal alone presided 
it was a court of honour deciding as to precedence, coats of arms, 
etc. ITais court sat for the last time in 1737. The heraldic side 
of ils duties is now vested in the carl marshal as head of the 
Heralds’ college. 

CHIVASSO, a town and episcopal see of Piedmont, Italy, 
province of Turin, iS mi. N.E. by rail from that (own, 600 ft. 
above sea level. Pop. (1936) 6,002 (town); 11,590 ((omrnunei. 
It is on the left bank of the Po, near the influx of the Oreo. The 
cathedral (15th century) has a fine faf;ade, with statues in terra¬ 
cotta. A tower remains of the old ca.stlc of the maniuesses of 
Monferrato, xvho pos.sessed the town from 1164 to 1435. It was 
an important fortress in the middle ages and until the French dis¬ 
mantled it (1804 ). Chivasso is the junction of branchc.s for Ao.sta, 
Asti, and (‘a>ale Monferrato. 

CHIVES (Allium Scliornoprnsum), hardy perennial plant, 
with small narrow bulbs tufted on short roof-stocks and long 
cylindrical hollow leaves. It is found in the north of England 
and in Cornwall, growing in rocky pastures throughout tem¬ 
perate and northern and in the mountain district.s of southern 
Europe and in Asiatic Russia. It i.s cultivated for it.s leaves, which 
are used in salads and soups as a substitute for young onions; it 
will grow in any good soil. 
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CHLOPICKI, GREGORZ JOZEF < 1772-1854), Polish form of the pharmacopoeia! Syrupus Chloral, which contains ten 


general, was born in I'udolia. In 1787 he enlisted in the Polish 
army and fought in the campaigns of 1792-94. He served with 
the new Italian legion at the storming of Pc.schiera, at Modena, 
Husano, Casabianca and Ponto, and in 1S07 commanded the first 
Vistula regiment. In Spain he obtained the Legion of Honour for 
his heroism at Epila and the storming of Saragossa. Chiopicki 
accompanied the Grande Arnua^ into Russia (1-812). On the recon¬ 
struction of the Polish army in 1813 he was made a general of a 
division, afterwards joining the Russian army with the rank of 
general officer. He held aloof at first from the Polish national 
nsing of 1830, but at the request of his countrymen he accepted 
the di( taiorship on Dec. 5, 1830. Lacking faith in the success of 
the movement, he dung to the ho[)e of negotiation with Russia 
and ac ted [Uirely on the defensive. On Jan. 17, 1831, he resigned 
and became a private, until he was forced to retire into private life 
owing to serious wounds received at Ol.szyna. 

.SVt Josef Maczyn'Hki, Lifr and Dralh of Joseph Chiopicki (Pol.) 
(( ra(()W, 1K58) i iKtiaev l*ra(l/> nski, The Four Last Polish Com- 
manders (Poi.) (I‘o.scn, 1HO5). 

CHLORAL or TRICHLOROACETALDEHYDE, first 
preiiared by J. von Liebig in 1832, i.s a heavy, oily and colourless 
liquid, of .specific gravity 1 541 at o C, boiling point 97-7‘'C and 
the formula CCh CfKJ. It has a greasy, somewhat bitter taste, and 
gives oft a vapour at ordinary temperature which has a pungent 
odour and an irritating eltect on the eyes. The word chloral is 
ch'rived from the first syllables of chlorine and alcohol, the names 
(d tfie substatues employed for its preparation. Chloral is soluble 
in alcohol and ether, in liss than its own weight of water, and in 
four times its weight of (hloroform. It deliquesces in the air, and 
is converlecl by water into a hydrate, with evolution of heat; it 
combines W’ith alcohols and mcriaptans. With an alkali, chloral 
gives (.hloroform (q v.) and a formate; oxidizing agents give tri- 
(hloro.'u etic acid, CCla C’O 11 . When kept for some days, as also 
whc'ti plat (,'d in contact with sulphuric, acid or a very small quantity 
ol water, chloral undetgoe.s .sponlaticous change into the poly- 
meride metachloral (C!,CI,,OHj'., a white substance slowly volatile 
in the- air, and reconverted into chloral without melting at i8o"C. 

t'hloral i.s prepared liy passing dry chlorine into cooled absolute 
alcohol; towards the end of the operation the liquid is heated 
nearly to boiling. The alcohol i.s converted finally into a syrupy 
fluid, from w-hich chloral is procured liy treatment with sulphuric 
acid (P. Kritsch, 1894). The crude chloral is distilled over lime, 
and is purified by further treatment with sulphuric acid, and by 
redi.stillation. A mixture of starch or sugar with manganese perox¬ 
ide and hydroc hloric acid may be employed instead of alcohol and 
chlorine (.\, Staedeler, 1S47). 

Chloral hydrate, CCla CH(DH )a, forms oblique rhombic prisms, 
pertet ily transi)arent and only slightly odorous. The melting point 
of pure chloral hydrate is 57 '’, the boiling point otw^S'^’C. When 
healed with sulphuric acid it is converted into anhydrous chloral 
and rhtoraluir, C,.ILCUD:,. Wlu-n mixed with W'ater, chloral hydrate 
causes a considerable degree of cold; and, as with camphor, small 
tr.ignRTits of it jclaced on the surface of w-ater exhibit gyratory 
nrovernvnts. C'hloral hvvlrale does not restore the colour to a solu¬ 
tion of fuchsine dt'colorizecl by suljrhurous acid; this absence of 
aldehydic property indicates that the water present is combined 
in tlx' molecular condition. Chloral may be estimated by clistilling 
the hcflrale with milk of lime and mea.suring the volume of chloro¬ 
form produced, or by hydrolysis with a known volume of standard 
alkali and back titration with standard acid. Chloral hydrate has 
the property of checking the decomposition of many albuminous | 
substaikes. such as milk and meat; and a mixture with glycerin, 
aviording to J. Personne, is suitable for the preservation of 
anatomical prejiarations. 

Pharmacology and Therapeutics. —^The alkaline hydrolysis 
(</ v ) of chloral hydrate, with production of chloroform and for- 
mate.C led Liebreich to the conjecture that a similar decomposi¬ 
tion might l>c produced in the blood; and hence his introduction 
of the drug in iS6q, as an anaesthetic and h>pnotic. It is now 
known, however, that the drug circulates in the blood unchanged, 
and is excreted as urochloralic acid. The dose is often given in the 


grains of chloral hydrate to the fluid drachm. In large doses 
chloral hydrate is a depressant to the circulation and the respira¬ 
tion, and also lowers the temperature. In the above dosage the 
drug is a powerful and safe hypnotic, acting directly on the brain, 
and producing no preliminary stage of excitement. About 20 min¬ 
utes after taking such a dose, the patient falls into a refreshing 
sleep which, lasting several hours, is not distinguishable from natu¬ 
ral sleep and is without disagreeable after-symptoms. Chloral 
hydrate rapidly induces a depression of the anterior horns of grey 
matter in the spinal cord, and as strychnine poisoning is accompa¬ 
nied by violent stimulation of these areas, chloral hydrate is a 
valuable antidote in such ca.ses. It should not be hypodermically 
injected. Its disadvantages are that it is powerless when there is 
pain, resembling in thi.s feature nearly all hypnotics except opium 
(morphine) and hyoscin. Its action on the spinal cord has been 
employed with success in cases of tetanus, whooping-cough, uri¬ 
nary incontinence and strychnine poisoning. In the latter case 20 
grains in “normal saline” solution may be directly injected into a 
subcutaneous vein, but not into the subcutaneous tissues. 

Toxicology.—In ca.ses of acute poisoning by chloral hydrate, 
the symptoms may be summarized as those of profound coma. 
The treatment is to give a stimulant emetic such as mustard; to 
keep up the temperature by hot bottles, etc.; to prevent or disturb 
the patient’s morbid sleep by the injection of hot strong coffee into 
the rectum, and by shouting, flipping with towels, etc.; to u.se arti¬ 
ficial respiration in extreme cases. Strychnine injections are much 
less likely to save life after poisoning by chloral hydrate, than 
chloral hydrate is to save life in poisoning by strychnine. 

Habitual use of chloral as a drug results in chronic poisoning. 
The victim is usually excited, loquacious, easily fatigued and suf¬ 
fers from attacks of readily induced syncope. The patient may 
succumb to a dose only slightly larger than usual. There is no spe¬ 
cific remedy; the patient must be persuaded to put himself under 
restraint, and the drug must be stopped at once and entirely, 

CHLORATES, the metallic salts of chloric acid; they are all 
solids, soluble in wafer, the least soluble being the potassium .salt. 
They may he prepared by dissolving or suspending a metallic. o.\id<> 
or hydroxide in water, saturating the hot solution with chlorine, by 
double decomposition; or by neutralizing a solution of chloric acid 
by a metallic oxide, hydroxide or carbonate. They are all decorn- 
po.sed on heating, with evolution of oxygen; and in contac t with 
oncentrated sulphuric acid with liberation of chlorine peroxide. 
The most im|X)rtant is potassium chlorate, KCIO3, which w'as 
obtained in 1786 by C. L. Berthollet by the action of chlorine on 
caustic potash, and thi.s method was at first used for its manu¬ 
facture. The modern process consists in the electrolysis of a hot 
solution of potassium chloride, or, preferably, the formation of 
[ sodium chlorate by the electrolytic method and its subsei^uent 
decomposition by potassium chloride. {See Alkali Manufac¬ 
ture.) Potassium chlorate crystallizes in large white tablets, of a 
bright lustre. It melts without decomposition, and begins to give 
off oxygen at about 370°C. By very careful regulation this decom¬ 
position can be made to yield the perchlorate, KCICL- The de¬ 
composition is rendered more easy and regular by mixing the salt 
with powdered manganese dioxide. The salt finds application in 
the preparation of oxygen as an oxidizing agent in the laboratory, 
with concentrated hydrochloric arid in the laboratory production 
of chlorine, in the manufacture of matches, for pyrotechnic pur¬ 
poses, and in medicine. If cry-stals of potassium chlorate are 
rubbed together in the dark, they become faintly luminous; 
this phenomenon is known a.s “tribolurainesccnce.” Sodium 
chlorate, NaClOj, is prepared by the electrolytic process; by pass¬ 
ing chlorine into milk of lime and decomposing the calcium chlo¬ 
rate formed by sodium sulphate; or by the action of chlorine on 
sodium carbonate at low temp>crature (not above 3S°C.). It is 
much more soluble in water than the potassium salt. Its crystal 
structure resembles that of caldte; sodium atoms occur at alter¬ 
nate corners of a rhombohedron, and the other comers are occu- 
! pied by chlorine atoms each surrounded by three co-planar oxy¬ 
gen atoms. 

Potassium chlorate is very valuable in medicine. Given in large 
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doses it causes rapid and characteristic poisoning, with alterations 
in the blood and rapid degeneration of nearly ail the internal or¬ 
gans; but in small doses—5 to 15 grains—it partly undergoes re¬ 
duction in the blood and tissues, the chloride being formed and 
oxygen being supplied to the body cells in nascent form. Its spe¬ 
cial uses are in ulceration of the mouth or tongue {ulcerative sto¬ 
matitis), tonsillitis and pharyngitis. For these conditions it is ad¬ 
ministered in the form of a lozenge, but may also be swallowed in 
solution, as it is excreted by the saliva and so reaches the diseased 
surface. Its remarkable efficacy in healing ulcers of the mouth— 
for which it is the specific—has been ascribed to the production of 
chloric acid, which, being an extremely powerful antiseptic, kills 
the bacteria to which the ulcers arc due. 

CHLORINE, a ga.seous chemical element of the halogen 
group, taking its name from the colour, greenish-yellow (Gr. 
xXw^s); symbol Cl, atomic number 17, atomic weight 35-457, 
isotopes 35, 37. It was discovered in 1774 by bcheele, who called 
it dephlogisticated muriatic acid; about 1785, C. L. Bcrthollct, 
regarding it as being a compound of hydrochloric acid and ox>’gen, 
termed it oxygenized muriatic acid. This view W’as generally held 
until about iSio-ii, W'hen Sir H. Dav^y showed definitely that it 
was an element, and gave it the name which it now bears. 

Chlorine is never found in nature in the uncombined condition, 
but in combination with the alkali metals it occurs widely distrib¬ 
uted in the form of rock-salt (sodium chloride); as sylvine and 
(arnallite, at Sla.s.sfiirt; and to a smaller extent in various other 
minerals such as matlockite and horn-mercury. In the form of 
alkaline chlorides it is found in sea-water and various spring 
waters, and in the tissues of animals and plants; while, as hydro¬ 
chloric acid it is found in volcanic gases. 

The preparation of chlorine on the small scale depends on the 
oxidation of hydrochloric acid; the usual oxidizing agent is man¬ 
ganese dioxide, which, when heated with concentrated hydrochloric 
acid, forms manganese chloride, water and chlorine:—MnOa-j- 
4HCl~MnClj-f 2H2O-I-CI3. The manganese dioxide may be re¬ 
placed by various other substances, such as red lead, lead dioxide, 
potassium bichromate, and potassium permanganate. Instead 
of heating hydrochloric acid with manganese dioxide, use is fre¬ 
quently made of a mixture of common salt and manganese dioxide, 
to which concentrated sulphuric acid is added and the mixture 
is then heated;—MnO,-f2NaCiH-3H,SO*=MnSO,-^2NaHSO*-l- 
2HX)-h^b- (For electrolytic and other industrial methods of 
preparation, see below. In Industry.) 

Chlorine is a gas of a greenish-yellow colour, and pos.sesses a 
characteristic unplea.sant and suffocating smell. It can be liquefied 
at —34®C under atmospheric pressure, and at — io2"C it solidifies 
and crystallizes. Its specific heat at constant pressure is 0-1155, 
and at constant volume 0 08731, and its refractive index 1-000772, 
whilst in the liquid condition the refractive index i.-j 1-367. The 
density is 2 4885 (air—i). Its critical temperature is i46'’C and 
its critical pressure 93-5 atm.; it is not appreciably dissociated at 
iSOo^C, but at 235o°C 50% of the molecules are broken down to 
atoms. Liquid and solid chlorine are both yellow in colour. The 
gas must be collected either by downward displacement, since it is 
soluble in water and also attacks mercury; or over a saturated salt 
solution, in which it is only slightly soluble. At ordinary tempera¬ 
tures it unites directly with many other elements; thus with hydro¬ 
gen, combination takes place in direct sunlight with explosive vio¬ 
lence; arsenic, antimony, thin copper foil and phosphorus take 
fire in an atmosphere of chlorine, forming the corresponding chlor¬ 
ides. Many compounds containing hydrogen are readily decom¬ 
posed by the gas; for example, a piece of paper dipped in turpen¬ 
tine inflames in an atmo.sphere of chlorine, producing hydrochloric 
acid and a copious deposit of soot; a lighted tai.)er burns in chlor¬ 
ine with a dull smoky flame. The solution of chlorine in water, 
when freshly prepared, possesses a yellow colour, but on keeping 
becomes colourless, on account of its decomposition into hydro¬ 
chloric acid and oxygen. It is on this property that its bleaching 
and disinfecting power depends {see Bleaching). Water satu¬ 
rated with chlorine at o®C deposits crystals of a hydrate CU-SH^, 
which is readily decomposed at a higher temperature into its con¬ 
stituents. Chlorine hydrate has an historical importance, as hy 


scaling it up in a bent tube, and heating the end containing the 
hydrate, whilst the other limb of the IuIh* was enclosed in a freez¬ 
ing mixture, M. Faraday was able to obtain liquid chlorine 

Chlorine finds an extemsive use in organic dRitu.slry as a substi¬ 
tuting and oxidizing agent, as well as lor the preparation of addi¬ 
tion compounds. For purposes of substitution, the tree element, 
as a rule, only works slowly on saturated compounds, but the reac¬ 
tion may be accelerated by the action of sunlight or on warming, 
or by using a “carrier.” In these latter cases the reaction may pro¬ 
ceed in different directions; thus, w'ilh the viromatic hydrocarbons, 
chlorine in the cold or in the presence of a cirrier substitutes in 
the benzene nucleus, but in the presence of sunlight or on warming, 
substitution takes place in the side chain. Iodine, antimony tri¬ 
chloride, molybdenum penlachloride, ferric chloride, ferric oxide, 
antimony, tin, stannic oxide and ferrous sulphate have all been 
used as chlorine carriers. 

Hydrochloric Acid. —Chlorine combines with hydrogen to 
form hydrochloric acid. HCI, the only known compound of thr.se 
two elements. The acid itself was first obtained by J. R. Glauber 
in about 1648, but J. Priestley in 1772 was the first to isolate it in 
the gaseous condition, and Sir H. Davy in 1810 showed that it con¬ 
tained hydrogen and chlorine only, as up to that time it was con¬ 
sidered to contain oxygen, it may be prepared hy the direct union 
of its constituents, and with the displacement of (he Leblanc soda 
process by the arnmonia-soda and electrolylic-soda processes the 
production of .synthetic hydrochloric acid has acquired industrial 
importance. On the large scale and also for the i)Teparation of 
small quantities it is made by the decomposition of salt hy means 
of concentrated sulphuric acid, NaCl | HjSO, NaHSO* j-HL'l. 
( 5 et? Alkali Manitacture.) The commercial acitl is usually 
yellow in colour and contains many impurities, .such as traces of 
ar.scnic, suijihuric acid, chlorine, ferric chloride and sulphurous 
acid. 

It is a colourless gas, which can be condensed by coUl and 
pressure to a liquid boiling at —Syf'C, and c;m also be solidified, 
the solid melting at —112-5‘’C. Its critical temi)crature is 52 3''(', 
and its critical pressure is 86 atmospheres. The gas fumes strongly 
in moist air, and it is rapidly dissolved by water, one volume of 
water at o'‘C absorbing 503 volumes of the gas. The gas does not 
obey Henry's law, that is, its solubility in water is not proportional 
to its pressure. It is one of the “strong " acids, being ionized to the 
extent of al:M)Ut 91 4% in decinormal .solution according to conduc¬ 
tivity and cryoscopic methods (see Solutions). The strongc.st 
aqueous solution of hydrochloric acid at I5°C' contains 42-9% of 
the acid, and has a specific gravity of 1-212. On being boiled at 
ordinary pressure, solutions stronger than 20 249 r lo^e HCI, and 
weaker solutions lose water until a mixture of this tomposition is 
obtained; this boils con.stantly at no" and has a specific gravity 
of T io, but it is not a definite hydrate because its composition is 
slightly different if it is produced by evaporation at higher or lower 
pres.siircs. I’erfectly dry hydrochloric acid gas has no action on 
metals, but in aqueous solution it dissolves many of them with 
evolution of hydrogen and formation of chlorides. 

Chlorides. —The salts of hydrochloric acid, known as chlorides, 
can, in most cases, he prepared hy dissolving either the metal, its 
hydroxide, oxide, or carbonate in the acid; or by heating the metal 
in a current of chlorine, or by precipitation. The majority of the 
metallic chlorides are solids (stannic chloride, titanic chloride and 
antimony penlachloride are liquids) which readily volatilize on 
healing. Many are readily soluble in water, the chief exceptions 
being silver chloride, mercurou.s chloride, cuprous chloride and 
palladious chloride which are insoluble in water, and thalloiis 
chloride and lead chloride which are only slightly soluble in cold 
water, but are readily soluble in hot water. Bismuth and antimony 
chlorides are decomposed by water with production of oxychlor¬ 
ides, whilst titanium tetrachloride yields titanic acid under the 
same conditions. All the metallic chlorides, with the exception of 
those of the alkali and alkaline earth metals, are reduced eithc^r to 
the metallic condition or to that of a lower chloride on heating in 
a current of hydrogen; most are decomposed hy concentrated sul¬ 
phuric acid, llicy can be di.stinguished from the corresponding 
bromides and iodides by the fact that on distillation with a mix- 
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lurt- of f)ot:issium hithromalt; and concenlralod sulphuric acid they 
viflfl (hr«)mium oxychloride, whereas bromides and iodides by 
the same treatment K<ve bromine and iodine resjK’Ctively. Some 
metallic dilorides readily form double dilorides, the most impor¬ 
tant of these double salts bein^ the filatinichlorides (chloroj)lati- 
nates; oi the alkali mt;lals. The dilorides of the non-metallic ele¬ 
ments are usually volatile fuming lujuids of low boiling-point, 
whiih van b<- distilled without doiomjjosition and are decomposed 
by wali r, Ilydrodiloric acid and its metallic salts can be recog- 
ni/a-(l by the formation of insoluble silver ( hloride, on adding silver 
nitrate to their nitric at id solution, and also by (he formation of 
thromium oxydiloride (,vec above). Chlorides can be estimated 
(juantiiatively by < onvtTsion int(j silver chloride, or if in the form 
of alkaline dilorides (in the absence of other metals, and of any 
free a( ids ) by titration with standarrl silver nitrate solution, using 
potassium dirornate as an indicator {(jv.). 

Oxides.—Clihirine and oxygen do not coml)ine directly, but, 
(ompounds lan be obtaiiuMl indirectly. Three oxides are known: 
chlorine monoxide, Cl,(), chlorine peroxide, CIO^, and chlorine 
heptoxide, ( I.! 

I filorine monoxide results on passing chlorine over dry precipi¬ 
tated rneniirii oxide at o"C. It is a pale yellow gas which can be 
condensed, on cooling, to a dark-coloured li(]uid boiling at icj^'C. 
It is extremely unstable, decomposing w’ilh extrc'me violence on 
the slightest shex k or disturbance', or on exposure to sunlight. It is 
rc'adily soluble in water, with which it combines to form hypo- 
chloroLis acid. Sulphur, phosphorus, carbon c()nii)ounds, and the 
alkali mc'tals roac I violently with the gas, taking tire with explosive 
dec omposil ion. 

Chlorine peroxide was first obtained by Sir 11 . Davy in 1H15 by 
the action ot com c-ntrated sulphuric acid on potassium chlorate*; 
tKClD, I .’HjSO, KCK), I .’KHSO, j 11 .,() | ('!(),. A mixture of 
chlnrinc- pcToxide .and clilurine (which Davy callc'd “euc hlorine”) 
is ob(aiiu'cl by the action of hydrochloric acid on potassium chlo¬ 
rate, and similarly, on warming a mixture of potassium chlorate 
and oxalic ac id to 7o''C on the- water bath, a mixture* of chlorine 
pcToxicle and carbon dioxide i.s obtained, t'hlorine peroxide must 
!)»• (ollcclc'd by displac c-riieiil, as it i.s soluble in water and readily 
atlaiks mercury. It is a tic-avy gas of a clc'ep yellow colour and 
possesses an iinplc'as.inl smell. It can be* lic|uc tic‘cl, the liejuid boil¬ 
ing at c) c) and on further cooling it solidilic's to orange crystals 
at 7crC. It is highly explosive, being resolved info it.s constitu¬ 
ents by inlhic'tue of light, by wanning, or by shock. It is a very 
Iiow'crtul oxidant ; a mixture of potassiutn chlorate and sugar spon¬ 
taneously iiill.lines whcTi louchc'ii with a drop of comentralc'd sul¬ 
phuric ac id or even on nibbing, the chlorine* jMToxide liberated 
setting tire to the* sugar, wliich go(*s on burning. 

Chlorine heptoxide w.is obtained by A. IMichael (ic)oo, 1901) by 
slow'ly adding pcTchloric acid to phosphoric oxide below —io"C; 
the mi.xtiire is aliowc*d to stand for a day and then gently warmed, 
wh(*n the* oxide distils ov(*r as a C(iloiirlc*ss very volatile oil of boil¬ 
ing-point S.* It turns to a greenish-x’ellow colour in (w'o or 
thr«*e days and gi\(>s oil a gnenish gas; it explodes violently on 
pi*rcussicui or in (tintac t with a tlame, and is gradu.illy converted 
into p<*rc hloric acid by (he* atfion of water. On (he addition of 
iodine* to this oxide*, chlorine* is lil)c*rated and a white substance is 
produced, vvhi( h decomposes, on h(*ating to 3So"(\ into iodine and 
oxx’gt'u; bromine is without ailion. 

Oxy-acids.—St*v<*ral oxy-.u ids of ihloriiu* are known, namely, 
hypoOdorous acid. HCIO, chlorous acid, HCIO,,. chloric acid. 
H(.'l()„, ami perchloric acid, HCiO,. Hypochlorous acid is fomu*d 
when (hlonm* monoxide* dissolves in water, and can be prepared 
(in dilutt* solution) by passing chUcine through water containing 
precipitated mercuric oxide in suspension, or best by passing car¬ 
bon dioxide* through a .suspen^ion of bleaching imwder in water. 
Tree ipilatc'd calcium carbonate may be usc'cl in plac'e of (he mer¬ 
curic oxide*, or a hypochlorite may be decomposed by a dilute min¬ 
eral add and the rc'sulting solution clistilled under diminished 
pressure, l or this pur]>ose a filtered solution of bleaching-powder 
and a very dilute solution of nitric acid may be employed. The 
acid is only known in acpieous solution, and only dilute solutions 
can be distilled without decomposition. The solution has a pale 


yellow colour, and i.s a strong oxidizing and bleaching agent; it is 
rt?adily decomposed by hydroc hloric acid, with evolution of oxy¬ 
gen. The salts of this acid are known as hypochlorites, and like the 
acid itself are very unstable, so that it is almost impossible (o 
obtain them pure. A .solution of sodium hypochlorite (Eau de 
Javclle), which can be prepared by passing chlorine into a cold 
acjueous solution of caustic soda, has been extensively used for 
bleaching purposes. One of the most important derivatives of 
hypochlorous acid is bleaching powder. Sodium hypochlorite can 
be prepared by the electroly.sis of brine solution in the presence of 
carbon electrodes, having no diafihragm in the electrolytic cell, 
and mixing the anode and cathode products by agitating the liquid. 
'I'he t«*mperature should be kept at about i 5"C. and the concentra¬ 
tion of (he hy{K>fhlorite produced must, not be alJow'ed to become 
too great, in order to prevent reduction taking place at the cath¬ 
ode. Its solutions arc used in preservatives and antiseiitics, bul 
on keeping or warming they decompose to chloride and chlorate. 

Chlorous acid has been prepared in solution by adding sulphuric 
acid in theoretical proportion to a solution of the barium salt ; its 
solutions readily decomiiuse to hypochlorous ami chloric acids. 
1'h(* sodium salt is prepared liy the action of sodium [)(*roxidi‘ on a 
.solution of chlorine p(*roxide; ’CICC | x\ai), .?NaCl ()..4 (L. I’he 
silver and lead salts are unstable, being decomposed with explosive 
violc-nce at ioo°C. (Jn adding a caustic alkali solution to one of 
chlorine i)eroxide, a mixture of a chloritct and a chlorate is 
obtained. 

Chloric acid was di.scovered in 1786 by C. L. Herlhollet, and is 
best prepared liy decomposing l.)arium chlorate with the calculated 
amount of dilute sulphuric acid. The aqueous solution can be con- 
cen(ratt*d in vacuo over suljihuric acid until it contains of 

(hl(»ric acid. Further concc-ntration leads to clecomiiosition, with 
{*volution of oxygen and formation of perchloric acid, d'he conccn- 
traf(*d solution is a powerful oxidizing agent; organic matter bc.-ing 
oxidized .so rapidly that it fre(|iiently inllames. Hydrochloric add. 
sulphuretted hydrogen and sulphurous acid are rapidly oxidized by 
chloric add. The salts of this acid are known as chlorates {q.v ). 

r<*r(hloric acid is licrst prepared by distilling potassium per¬ 
chlorate with conc(*ntrated sulphuric acid under diminished pres¬ 
sure. Perchloric acid di.stils over at first, but. if the distillation be 
conlinuc'd a white crystalline mass of hydrated perchloric acid, 
Ht'locll/). passes over; (his is due to the decomposition of some 
of the* acid into water and lower oxides of chlorine, the* water 
producc'd then combining wdth the pure acid to produce* the 
hydratc*d form (H. Iv Koscoe). '’J'his solid, on redistillation, gives 
the pure acid, which is a liquid boiling at (under a pres¬ 

sure of 56mm.), melting at ii2"C', and of .specific gravity 

The crystalline hydrate melts at 50®C. A constant- 

boiling solution (b.p. 203°C under 76omTn. pressure) of 71-69^ 
content ri*sults as in the case of hydrochloric acid {see above). 
'I'he pure* acid decomposes slowly on standing, but is stable in 
dilute acph'ous solution It is a very powerful oxidizing agent; 
wood and papc*r in contact with the acid inflame with explosive 
violence*. In contact with the skin it jiroduces painful wounds. 
It may be distinguished from chloric arid by the fact that it does 
not give chlorine peroxide when treated with concentrated sul¬ 
phuric acid, and that it is not reduced by sulphurous acid. The 
salts of (he acid are known as the perchlorates, and are all soluble 
in wa(c‘r; the jiotassium and rubidium salts, however, are only 
soluble to a slight extc'nt, ancl methods for the estimation of these 
metals arc basc*d on this fact. Pota.ssiurn perchlorate, KC'Ub, can 
be obtained by carefully heating the chlorate until it first melts 
and then nearly all solidifies again. The fused mass is then ex¬ 
tracted with water to remove potassium chloride, and warmed with 
hydrochloric acid to remove unaltered chlorate, and finally ex¬ 
tracted with water again, when a residue of practically fiure per¬ 
chlorate is obtained. 'Phe alkaline perchlorates arc isomorphous 
with the corresfionding permanganates. 

IN INDUSTRY 

As an industrial product of incrca.sing importance chlorine is 
closely connected with alkali and the manufacturing industries 
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are. in practice, combined. It has been fwinted out in another 
article {see Alkali Mawfacti rk) that the manufacture of chlo¬ 
rine has undergone a complete revolution. During the ascend¬ 
ancy of the Le Blanc soda process, it was necessary to produce 
chlorine in onler to reduce the great surjilus of unwanted hydro¬ 
chloric acid, which served as the raw material. Nowadays the 
reverse i.s the case, and the production of caustic soda, by the 



Mercury enters the cell at one end, propelled by a mechanical device. Brine 
flows throuQh the cell In the same direction as the mercury (entrance and 
exit not shown). The mercury-sodium amalgam formed by the electrolysis 
leaves the cell and travels to a separate chamber In which It It brought Into 
contact with water. After extraction of the sodium, the mercury returns to 
the cell and repeals the cycle 

electrolytic proce.‘;.s, is limited by the extent to which the accom¬ 
panying chlorine c;in be utilised. 

Chemically speaking, chlorine can be produced in several ways; 
ir, from hydrochloric acid with the aid of “oxidizing” agents; 
from .salt by the action of sulphuric acid and an oxidizing agent 
combined; or by the so-called "electrolytic method,” in which an 
electric current is passt.-d through a solution of common salt in 
water. The tw'o former methods arc now’ obsolete; the Deacon 
and Weldon processes were examples of the oxidation of hydro¬ 
chloric acid, and ceasetl to lie operati'd when the Le Blanc sod.i 
protess w'as tinally superseded by Solvay’s ammonia-soda method. 
The electrolytic process is th(' source of all the chlorine now pro¬ 
duced on the large scale. The action of the electric current on 
brine is to produce chlorine gas, hydrogen gas and a solution of 
caustic soda simultaneously. The caustic .soda is concentrated and 
solidified: the hydrogen i.s either allowed to go to waste or i.s u.sed 
for the synthesis of ammonia fwith nitrogen) or of hydrochloric 
at id (with c hlorine); the chlorine gas i.s piped off and utilized for 
making either litiuid chlorine, in which there is now a large trade; 
bleaching powder; hydrochloric acid; calcium and sodium hypo¬ 
chlorites; sulphur-chlorine compounds; chlorinated organic com¬ 
pounds; or metallic chlorides. 

The raw materials of the industry are salt and coal; the former 
as the actual source of the chlorine, and the latter to i)rovidc the 
energy for removing it from its combination with the sodium. The 
industry therefore lends to (fmeenfrate in districts where brine is 
available, and w'bere cheap energy exi.sts, either as coal or W’ater- 
power. W’hen' water-power is to be had it may prove economical 
to site the works there and bring .salt from a distance. In general, 
and as in the case of alkali, the chlorine industry is one in which 
it is chea[H‘r to build the plant close to the raw materials rather 
than close to the markets in which the products are to he sold. 

Emgland, Germany and North America are the chief producing 
countries, and Italy is developing rapidly. In the tw’o former 
countries the industry has long been well-c.stablished, hut in Can¬ 
ada and the United States, with their great deposits of salt, and 
unrivalled sources of cheap water-power, it is comparatively of 
recent development; it has nevertheless already reached such di¬ 
mensions that practically the whole of the requirements of these 
countries can now he satisfied without import.s. Of recent years 
Italy al.so has gone ahead in this matter, largely owing to the rise 
of the artificial silk industry there; this requires large quantities 
of caustic soda which, taken together with a well-organized system 
of w.ater-fKiwer, provides a good basis for electrolytic chlorine-soda 
manufacture; 

England and Germany are the chief exporting countries. The 
total production of chlorine and chlorine compounds amounts to 


.^00,000 tons per annum. The largest chlorine manufai (uring plant 
in 192S was situated at South Charleston, \V.\ a . with a capacity 
of one hundred tons jier day. 

Manufacture of Chlorine.—The cleclrolyiic priness is now¬ 
adays (he only source of chlorine on a largo scale. It is neverthe¬ 
less of interest, both from a historical as well as a thi'mical point 
of view, to give some aieount of the older metluuls. 

K. W. beheele, who discovered ehlorine in 177^, made use of 
manganese dioxide, in (he form of the natural mineral pyrolusitc, 
to oxidize hydrochloric acid.— 

MnO, 1- .}HC 1 - MnCl, T C 1 -- C ^HjO 

(manganese (hvdroehlorie (mangane.se (ehlorine) (water) 

dioxide) acid) tliehloi-ido) 

This real lion must he promoted by heating the rnixiure. although 
even then only a pari of the hydrochloric acid is o.xidized. Owing 
to strongly corrosive action of both hydruehloric acid and moist 
ehlorine, no metal couhl he employed in (he const ruction of v’cs- 
sels, W'hich were made of stone slabs, d'he jirocess was very costly, 
as much of the acid and all (he m.inganese was wasted, and the 
waste liijuor from the vessels was of a most noxious kind. 

The ehemislry of (he proces.s i.s not quite so simple as the fore¬ 
going description indiiates. hut sulficient has been said to give a 
general outline of it. Of the hydrochloric ai id originally employed 
only some 35*;^ is actually converted to chlorine, the remainder 
being lost as ealeium chloride. 

[ 'J'he .second well-known jiroces.s, due to Henry De.uon working 
from i.S()8 onw.'irds, is also based on (he oxidation of hydroihloric 
' acid, hut using atmospheric air in place of manganese dioxide. 
Deacon worked on the direct reaction 

.(IIGI f C\, - ’ 11,0 i >{'l, 

(oxygen) 

This reaction is under ordinary circumstances so slow as to he 
quite useless for practical purpo.ses. If, however, a “catalyst" is 
I emjiloyed at thi* proper temiierature, the jirocess jiroeeeds at a 
v’ery much greater rate, and can even ix.* carrii'd out as a continu¬ 
ous ojieration. The cataly.st that Deacon used was cujiric chloride: 
if jiifces of jioroiis clay he soaked in a solution of this salt, dried, 
and heated to about 450" C and the temjierature maintained 
there or slightly higher, they are found to have the jirojierty of 
jiroducing chlorine and water continuously from a stream of mixed 
hydrochloric acid gas and air jxissed over Ihi'm, On a large scale 
aiiout 60% •'it'id can thus he decomposed. The air-acid mix¬ 

ture was taken direcllv’ from the jian in which salt (ake (see 
Alkali Manufacture ) had h(*cn prejiared. after cooling to con¬ 
dense out water and reheating to the temjierature necessary for 
the cataivtic reaction. 

The Electrolytic Method.—The Deacon jiriu ess made cheaji- 
er chlorine than the Weldon jirocess: but it is evident that in both 
cases the jilant was conijilicated, costly and difiicuU to manijiulate. 
The contrast between these older mi’thods and the modern electro¬ 
lytic Jirocess is very marked. 

The various tyjx*s of jilant emjiloyed nowadays all dejiend ujion 
the (lecomjiosition of the molecules of .salt by means of the aji- 
jilied energy of the electric current. Faraday di.scovered that equal 
quantities of electric energy will liberate element.s from their 
comjiounds in amounts projxirtional to their cijuivalent weights: 
for example, 23 grams of sodium, 35 5 grams of chlorine, 107 
grams of silver. 31-5 grains of ropjier, are all set free from .solu¬ 
tions of their salts, or from the fused salts, under ajijirojiriate 
conditions by the same quantity of electric energy, viz., 96.540 
coulombs. The degree to which this decomposition is brought about 
is a function solely of the amount of electric energy applied, and 
does not dejiend on the voltage, or electrical jiressure. At the 
same time, ow’ing to consideration.s w'hich cannot be enlarged ujjon 
here, it is found that a certain minimum voltage, is required before 
actual liberation of the elements takes jdace; the voltage actually 
used in practice dejiends ujxxn the tyjic of “cell” in which the 
electrolysis is conducted, and may vary from 3 5 to 7 volt.s. 

A very large number of cells have been devised to work this 
process; but, neglecting the Acker process, which used fused 
sodium chloride, only three principal tyjies are now in use; viz.. 
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the mercury cell, the diaphragm cell and the “helljar" cell. 

In each of these types a solution of sodium chloride (brine) is 
used; the points at which the electri< current is introduced into 
the .solution arc called respectively the ‘anode” and “cathode.” 

The mercury cell (fig. i) has the form of a rectangular hori¬ 
zontal box; satur.iled brine, l e , brine containing a.s much salt as 
Iio.ssible. i.s fed into the cell at one end and overflows in the par¬ 
tially S|)C‘nt. condition at the other. Into this brine di[) anodes of 
grn{)hitic carlion; on the boftciin , 
of the (tdl i.s a layer of mercury j 
which forms the c.itiiode. The j 
action of the- current litx*rales 
chlorine ujeon the graphite anodes 
in the lorin of a gas, which is 
conveyed away by pipes for sub- 
seejuent u.se; at the cathode so¬ 
dium is deposited and at once 
forms an amalgam with the mer¬ 
cury. 'rhis amalgam is caused Lo 
flow into another cornpartmenl, 
where it i.s brought into torilac t 
with water, the. effect of which 
is to extract the sodium with for¬ 
mation of a dilute solution of 
caustic soda and hydrogen gas; 
the di.spo.sal of the latter has 



bau or ciu. 


DRICAL DIAPHRAGM CELL 
The lodlum »et free at the perforated 
cathode reacts with the brine, which 
percolataii throuyh it. forening caustic 
soda and hydrogen gas. The chlorine 
Is set free at the carbon anode* 


already been (uiKhed uiioii. After Fig. 2 .-- diagram of a cylin- 
the removal of the sodium the 
mercury returns lo the first com¬ 
partment 'Diis type of (ell, 
which is now largely employed, 
was devisc'd by C'asirier in the; 

Unitt'd State.s, and by Kellnor in Au.stria. In the original form 
the movement of the mercury was occasioned by roc king the cell 
on a pivot; in more modern plant the mercury is jiropelled by 
mecluinical means, the cell itself being stationary. The alkali thus 
produced i.s of high purity, and the “current efficiency’’ or yield 
|)er unit of current good; liut the plant is expensive to erect and 
the mercurv' costly. 

The diaphragm tyjx* of cell (fig. 2) uses no mercury which can 
be moved from one compartment to another, and it is therefore 
necessary to provide some means whereby the .sodium and the 
chlorine may be collected separate ly. 

To eflect this, the cell, which, in the form chosen for de.scrip- 
tion here, fake.s the shape of a cylinder on end, i.s divided into 
two annular c omf cart men! s by a ring or diaphragm of asbe.sto.s 
blcre, supporlcal by a perforated metal sheet or wire screen on the 
outer side. 'I’his iron gauze forms the cathode at which the so¬ 
dium separates. 'I’lie anode is formed by graphitic carbon sticks 
sus|X’n(leti from the to[) of the cell and hanging vertically in the 
inner compartment of the cell. This compartment is fed with 
purilic'd brmc-. ruriticalion of tire brine from the calcium and 
magnesium eomicouiuis, which occur naturally in it, is necessary 
on account of the sulcsequent blocking and deterioration of the 
asbcsto.s diaphragm which w'ould otherwi.se occur: the purifica¬ 
tion is carried out by precipitating the calcium as carbonate and 
the magnesium as hydroxide by treatment with sodium carbon¬ 
ate .and c.austit soda. A.s the asbestos di.aphrugm is permeable; to 
liquid some brine runs through it. so that the; rnctal sheet tin the 
outside is continually wet. On passing the current through the 
cell, chlorine is liber.ited at the anode as in the mercury cell, and 
.sodium momentarily at (he metal cathode, where it at once re¬ 
acts with the water of the brine which has .soaked through the 
aslx.stos, and forms a solution of caustic soda, with simultaneous 
evolution of hydrogen gas. The liquor thus formed contains a 
large pro}>ortion of undecomposed salt, which is recovered in solid 
form during the sub.sequent evaporation for the production of 
solid caustic soda. Not only doe.s this cau.sc some complication in 
the method adopted for evaporation, but the resulting caustic 
soda cannot be olitained free from .salt, and contains usually alxiut 
a‘4, of it. 

In the Belljar type (tig. the anode is surrounded by on in¬ 


verted bell of material, which does not conduct electricity, 
placed in a tank in which the cathexie is suspended. Brine is feci 
into the interior of the bell and the chlorine there produced is 
piped off as before. The caustic soda formed at the cathode 
sinks, by virtue of its greater density, through the brine and is 
drawn off through a pijx;. The liquor prcxluccd is similar to that 
formed in the diaphragm [moccss. 

\’arious modifications and combinations of these main types of 
cell exi.st. The bulk of the electrolytic chlorine produced to-day 
is made in the mercury and diaphragm cells, the relative advan¬ 
tages of which are as follows: In the mercury cell the prelim¬ 
inary treatment of the brine is much cheaper; the liquid pro¬ 
duced in the cell is much more concentrated, and it contains no 
salt, so that evaporation is a straight-forward operation. In the 
diaphragm cell the capital cost of the installation is less, as no 
expensive mercury is recjuired; the consumption of electric en¬ 
ergy is less per unit of jiroduct, and salt of high purity can be 
produced as a by-product if reejuired. The choice of proce.ss for 
any given purpo.se depends, therefore, on a variety of considera¬ 
tions, and must be made on the. merits of each individual case. 

Liquid Chlorine.—The chlorine from the cell i.s now usually 
liquefied by subjecting it to refrigeration with, or without, pre.s- 
sure, and is packed in steel cylinders or tank waggons. Before this 
can be done, however, it is nccessar>’ to dry it thoroughly; this is 
accomplished by bringing it into contact with concentrated sul¬ 
phuric acid. Chlorine that conlain.s moisture ha.s the property of 
at lacking metals; chlorine in the absence of water doe.s not do 
this, and can therefore be packed safely in steel vessels, pro¬ 
vided that the latter are strong enough to withstand the pressure 
necessary to keep the chlorine in the liquid condition under all con¬ 
ditions of atmospheric temperature which are likely to lie met 
with. This liquid chlorine is the form in which the element is 
now most largely employed. 

USES OF CHLORINE 

In the days of the VV’cIdon and Di'acon processes the principal 
outlet for chlorine was in the manufacture of bleaching powder 
(q.v.). Although a very considerable quantity of this is now pro¬ 
duced, its place has been taken to a great extent by liquid chlo¬ 
rine itself. Chlorine has an immediate and disastrous effect on all 
forms of low organic life, and is therefore an ideal disinfeCant. 
The ciuantity required, for example, to sterilize potable water, 
or swimming pools, completely is extremely minute and, when 



The anode is here separated from the cathode by an Inverted bell non-con- 
ductlve of eieotrlolty. Brine enters the Interior of the bell and the chlorine 
produced I* piped off 

the treatment is properly carried out. no taste can be detected. 
Over of the drinking water of North America is sterilized 
with chlorine. The death rate from typhoid has dropped from 28 
per 100.000 in igo8 to less than five per 100,000 in 1927, and 
much of this improvement can be traced to the u.se of chlorine. 
This, and the application to sewage, is daily finding more ex¬ 
tended use. Chlorine in the form of hypochlorite is the potent 
ingredient of the familiar Carrel-Dakin solution and other types 
of germicides. It is frequently found that metaJ surfaces, such as 
condenser tubes, which are in constant contact with water, de- 
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velop considerable Rrowths of algae and similar vegetable matter, 
which impair ihc cfiiciency of the apparatus. These growths can be 
entirely inhibited by the addition of very small quantities of 
chlorine to the water, and the efficiency of the plant restored to 
the normal. 

The biggest outlet for chlorine is the pulp and pafKir trade. As 
is well-known, modern newsprint and paper of the inferior sorts 



Fig. 4.“ the manufacture of chlorine and its derivatives 


The diagram ihuwi, from loft to right, the manufacture of chlorine from 
salt, water, and coal, the principal industrial compounds formed, and the 
commercial utlli;ation of the by-products 

generally are made from wood which ha.s l»een .shredded and healen 
to a pulp. This requires bleaching before il can be u.sed as pajK^r; 
and to this is due the rise of the chlorine industry in North Amer¬ 
ica. Bleaching powder (q.v.) was at one time extensively used 
for this purpose, and is still to .some extent; but in Canada and 
the United States the. change over to chlorine itself is very 
marked, and the same tendency is showing itself to an increasing 
degree in Europe. 

In the manufacture of artificial silk large quantities of chlorine 
are involved. In the viscose process the source of cellulose is, 
generally, wood pulp which, as mentioned above, is bleached by 
chlorine. Caustic soda is aI.so used and the pure product of the 
mercury cell is much preferred. In the acetate proce.s.s licjuid 
chlorine and sulphur-chlorine compounds are required. The rise 
of the artificial silk trade has, therefore, been very beneficial to 
the industry in general. 

Sodium and calcium hypochlorites, prepared by action of chlo¬ 
rine on caustic soda and lime resix;ctively, are also used as bleach¬ 
ing agents. 

Both liquid chlorine and bleaching powder are u.sed in large 
amounts in the refining of crude natural oils. 

The organic chemical industry provides an important outlet for 
chlorine In the manufacture of dyestuffs, insecticides, fire-extin¬ 
guishing liquids, grease-removers, solvents of different kinds, an¬ 
aesthetics (chloroform), and various intermediate coinpound.s 
used in comparatively small quantities throughout the chemical 
industry. Chlorine is widely used in bleaching flour. 

In metallurgy chlorine has been used for the extraction of 
metals from their ores. 

Even from the above abbreviated description of the industry, it 
will readily be seen that chlorine, like so many other raw materials 
of the modern world, is one of those products which, w'ithout 
being obtrusive, and, in fact, without being known even by name 
to the vast majority of people, yet has a profound influence on 
our daily life. New.spapers, clothes, medicines, colours, .sanita¬ 
tion and petrol, for example, are matters of concern to everyone, 
and all consume chlorine or its derivatives at some stage. In 
1774, when first discovered by Scheele, it was a chemical curi¬ 
osity masquerading under the name of “dephlogi.sticated marine 
acid air”; it is now a necessity. 

Bibliograpizt. —F. Foerster, EUktrochemie wdsserif^er Losunf;en 
fiQOS); R. Lucion, Die Ekcktrohtischen Alkalichloridzerle^ung mil 
fiiissigen Afetalikalhoden (iyo6) ; A. Brochet, La Soude Elcclrolytique 


(1909); J. Billiter, Die eUktrochemhehen Verfahren dcr chimtschrn 
Grosiittdusirie (jnd vol. ion); A j. Halt', The A ppUcittjtnts of 
Eledrplysh in Chemical Industry ( 1918 ); G. Martin and G. W. 
Clough, Chlorine and Chlorine Products ( 1918 ); T. E. Thorpe, 
Dictionary of Applied Chemistry (revised ed. uj-'i); A. J. AUmaud, 
fhe Principles of Applied Electro-Chemistry (jnd ed. 1934 ); J. R. 
Partington, The Alkali Industry ( 1935 ). K, H.) 

CHLORITE, a group of green micaceous minerals which are 
hydrous silicates of aluminium, magne.sium and ferrou." iron. The 
name was given by A. G. Werner in 1798, from “a 

green stone.’* Several species and many rather ill-defined va¬ 
rieties have been described, but they are diffiiult to recogniaie. 
Like the micas, the chlorites (or “hydromicas ”) are monoclinic 
in crystallization and have a jH^rfect cleavage parallel to the flat 
face of the scales and plates. The cleav.ige is, however, not quite 
so prominent as in the; micas, and the cle.ivage flakes though 
pliable are not elastic. The chlorites usually occur as soft 
(H. -2-3) scaly aggregates of a dark-green eolour. 'I’hey vary in 
specific gravity between 2-6 and 3-0. according to the amount of 
iron present. Well-developed crystals are met with only in the 
.•^rRHies clinochlore and penninite; tho.se of the former are six- 
sided plates and are optically bia.vial, whilst thcTse of the latter 
have the form of acute rhombohedra and are usually optically 
uniaxial. The species prochlorite and corundophilite also occur as 
more or less distinct six-sided plates. These four bettc.T cr\'stal- 
lized species were grouped together by (i. Tsihermak as ortho- 
chlorites. the finely scaly and indistinctly fibrous forms being 
groujH'd by the same author as leptochlorites. 

Chemically, the chlorites are distinguished from the micas by 
the jire.sence of a con.siderable anicnml of waler (about li'/o) 
and by not containing alkalis; from the soft, scaly, mineral tab' 
they differ in containing aluminium (about :oVr ) as an essential 
con.stituent. The magnesia (up to ) is often in part replaced 
by ferrous oxide (up to ), and the alumina to a lesser extent 
by ferric oxide; alumina may also be partly replaced by chromic 
oxide, as in the rose-red varieties kammererile and kot.schubeile. 

The chlorites usually occur as alteration jiroducts of other 
min<*rals, .su(h as pyroxene, amphibole, biotite, garnet, etc., often 
occurring as pscmdomorjihs after these, or as earthy material 
filling cavities in igneous rocks composed of these minerals. 
Many altered igneous rocks owe their green colour to the preserxe 
of .secondary chlorite. Chlorite is also an imporlaril constituent 
of many .schistose rocks and phyllites, and of chluriie-schisl il is 
the only essential constituent. (L. J, S.) 

CHLOROFORM, a valuable anaesthetic first prepared by 
J. V. Liebig and E. Soubeiran (1831). It is a colourless liquid 
(trichloromethane, CHCl.i), possessing an agreeable smell and a 
plc'asant taste. It may be prei)ared by the action of bleaching 
powder on many carbon comixjunds, liut preferalily ethyl alcohol 
and acetone, by heating trichloroacetic acid with ammonia or by 
alkaline hydroly.sis of chloral (q.v.). In the preparation of cliloro- 
form by fhe action of bleaching powder on ethyl alcohol it is 
Iirobablf that the alcohol i.s first,oxidized to acetaldehyde, which is 
subseciucntly chlorinated and then dccom|>osed. Chloroform 
solidifies in the cold and then melt.s at —62“ C.; it boils at 61-2'* C., 
and has a specific gravity 1-52037 (o" C C.) (T. E. Thorix;). 
It, is an exceedingly good solvent, esi)ecially for fats, alkaloids and 
iodine. It is not inflammable. Chromic acid or exposure to light 
converts it into phosgene (carbonyl chloride, CtJCla). It reacts 
with sodium ethylate to form orthoforrnic e.ster, ClUCX'Al.ja- 
When digested with phenols and caustic soda il forms hyilroxyai- 
dchydes (K. Reimer); and when heated with alcoholic potash it 
is converted into ixjla.ssium formate. 

Chloroform may he readily detected by the jiroduction of an 
wnnilrile when it is healed with alcoholic potash and a primary 
amine; thus with aniline the nauseating odour of phenyl /.vocyanide 
is produced. For the use of chloroform as an anaesthetic, see 
Anaesthesia and Anaesthetics. 

Chloroform may be given internally in doses of from one to 
five drops. The British Pharmacopoeia contain.s a watery solution 
—the Aqua Chloroformi —which is useful in di.sguising the taste 
of nauseous drugs; a liniment which consists of equal parts of 
camphor liniment and chloroform, and is a u.scful counter-irritant; 
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thf: Spjritu:, Chl'>rojurmi (errtjiicously known as ‘‘chloric ether”), 
v\lii(.h is a uscJul afiodyne in doses of from five to forty drops; 
and the Tmctnra Chlorojonni cl Morphinar Composita, which is 
the ecjuivalent (jf a proprietary drut,' called chlorodyne. This tinc¬ 
ture (onfains chlorofc^rm, rnori)hjne and ijrussic acid, and rnust 
he u.scd with tlie ^aeatest care. 

Externally chloroform is an anfi-eptic, a local anaesthetic if 
allowed to evaporate, and a rulicdac ient, causinf; the vessels of 
the skin to dilate, if ruhfeed in. Jts action on the stomach is 
practically identical with (hat of alcohol ((].v.), thou^th in very 
much smaller dcises. Chloroform is also usc-d as a countc-r-irri- 
tant ; a.s a local anaesthetic for toothache due* to caries; an anti- 
spasrnodic in tetanus ari'l h> clro[)hohia; and as the best anc] most 
irnmediale and effective antidote in cases of strychnine; poisoniiiK. 

Him.Ictc.icM'irY.—W. H. Mattinclale and VV. W. Wcrstecctt, Thr lixlra 
Phnrvuu opot'ia (lo-’l) ; W. E. iJirui, Manuiil of Plmrmacolony (ic;j!;). 

CHLOROPHYLL, CHEMISTRY OF. 'I’he Rreen colour 
of leaves is clue to the presence of chlorophvll, which is necessary 
fetr photosynthesis in plants (transformation of the raw na ate rials 
CO'j and H/) inicj organic compounds cjf a carbohydrate nature). 
\el!ow carolcmoicl [ci^nienls occur with chloroidivll in the chloro- 
jilast bodices within the- leaf, d'lu-y are [nincipally either hydro¬ 
carbons w'ilh the' formula fcaro(enc‘s) c»r oxidized deriva- 

tive.s such as the* alcoholic com[)c)unds. ('k.H known as caro- 
lenols (also railed xanthoph>’ll.^). Other moclitic ations of these 
V’cllow piinnents cwi'^l in varicais plant and animal sources. 

MciSt hiyher plants contain two modifications of chlorophyll, 
known a.s components a and />, The clienucal structure of chloro¬ 
phyll (I follows. 



Cip -C- () -(_• 

(.iccordinj; to II. I'ischer, ipoc)) 


I’he carbons with asterisks are asvmmetric and are responsible 

O 

for the optical activity of clilorophvll. 1<^1 -',qq \ 
a, and -:()7' for h 

ComjHmc'nt b differ.s from chlorophyll a in that the methyl 
(-CH.i) f^roup on riiif^ 11 is suhsliiulc'd bv an aldehvde group 

(-t'-H) The empirical formulae of c lilorophylls a and h are 
thus and (',,,ll,„(1,,\,.\lg res[xa(ively. 

The central large [uerphin ruu leus corisisi.s of 4 pyrrole groups 
(I to l\’), linked to^c’lhcT by methine bridges (« to 5 ). The ni¬ 
trogen atoms are linked together by the magnesium. This skeletal 
structure and the composition of the principal adclitional groups 
of chlorophyll were demonstrated by the chemical work of R. 
Willstiiltcr, A. Stoll, and coworkers. The positions of the H atoms 
were shovvn hv H. I'ischer to he on carbons 7 and 8 of ring IV 
rather than on carbons 5 and 6 of ring III (194c)). His work 
also definitely placaal the carbonyl grouj) of component b on ring 
II. The locaticm of the phvtyl group on the propionic acid side 
chain of ring IV was established by J. B. Conant and coworkers 
Tile' vinyl group on carbon ring I. readily adds HI, 


followed by hydrolysis and sj^ontaneous dehydrogenation to pro¬ 
duce a ketone group. 

The Mg linkage in chlorophyll is unique. Our incomplete 
knowledge of this linkage is indicated by the dotted lines drawn 
to rt-'present bonds from Mg to Mg is easily replaced by H 
when chlorophyll is expo.sed to acidic conditions. This is of 
importance in the extraction of chlorophyll as well as in the 
canning of vegetables, in processing green vegetables an increase 
of acidity may cause loss of Mg and con.scquent loss of the cie.sir- 
able green colour, since the metal-free comjXDund is brown. Mg 
may be replaced by such metals as Cu or Zn, which compounds 
are much more stable than chlorophyll toward light and oxida¬ 
tion. They are u.secJ as colcjuring agent.s in candles, soaps, and 
waxes. 'I'he ring structure of chlorophyll is closely related to that 
of haeniin fwhich is combined with globin in haemoglobin, the 
red jiignient of mammalian blood). However, Fe is the central 
metallic element of the red blood pigment. 

Phytcil, ('(boll.i'if )H ), to which chlorophyll owes its high solu¬ 
bility in fats and fat solvents, has the following structural for¬ 
mula ; 

1I ,C CIE Cl I, CIIj 

^ I I I 

CIl-(CIE),i-CII-'CIE).-ClI-(Cll.)3-C = Cn-CIl2011 

/ 

lEC 

The pliytyl radical (-CjoH.i-i) is a constituent of vitamin E (a- 
tocopherol) and vitamin K|. Chlorophv ll does not crystallize, until 
the pliytyl grou() is removed In' hydrolysis. Sirnplc-r derivatives 
yield excellent crystalline preparations. Solid chlorophyll is a 
very ckirk, waxy, amorphous material with a bluish or greenish 
tinge, depending upon the physical condition of the surface. 

Treatment of chloroiihyll with alkali hydrolyzes the methvl 
and phvtyl e.sier groups to the corresponding alcoliol.s, leaving 
waler-.solul)l(‘ .sails. At low tenij)<>ratures of saponilication chloro- 
{)hyllins result, and at high temperatures another series of com¬ 
pounds results, known as iso-chlorophyllins. They may he further 
decompo.sed by treatment with acids and heat. 

In many leaves an enzyme chlnrophvllase is found which acts 
in aholwil, acetone or water (under certain conditions') to hveiro- 
l>ze the phvtyl group, replacing it with the alcohol group from 
the aknliolic .solvent or by II in the case of acet(Mie or water 
media The corrosjKinding chlorophyllides are thus'formed when 
stub leaves are allowed to stand at the proper temperature, 
steeped in the proper concentration of the solvent. C. Wea.st and 
(1. Mac'kinney studied this reaction under a variihy of conditions 
( i<i40). In (he ca.se of sjiinach (he chlorophvllase content varies 
with the season and with the varii't.v, lu'ing most ac_livc in early 
spring. I'nder favourable conditions for cnzv’ine artivitv. -'o min. 
in hot water may hydrolyze most of the chlorophvll. This is of 
practiced importance in the' blanching and canning of vegetables. 
Some vegetables apparently have no chlorophvllasc'. 

I’orphvrins [)Ossess the skeletal porphin ring structure of chlor¬ 
ophyll iind have various groups attaclicd to c.arljons 1 to 8, 
hut no metallic element. Main- porphvrins have beam derived 
from chlorophyll and haemcaglolcin (J. B. Conant. H. Fischer. P. 
Rothemuncl) and some have beam synthesized. Chlorophyll has 
not been completcdy synthesized in tlie laboratory, although many 
step.s in its synthesis have been succe.ssful. The phytyl group 
can he introduced into i)heophorhidc and Mg can be introduced 
into pheophytin by use of the Grignard reaction. 

Chlorophyll solutions undergo certain changes on standing, 
particularly in ahoholic solution. Such old solutions no longer 
give the “phase test." a transient colouration best shown by the 
j addition of ccmcentrated alkali to ether solutions. This change 
I is called allomerization. Component a gives a vellow phase, b a 
! red phase, after which (5--io min.) the original colour is restored 
j and the chlorophyll has become water-soluble because of salt 
formation. Conant. ct al. (1Q31) showed that allomerization 
consists of a slow oxidation, two equivalents of oxygen being ab¬ 
sorbed per mole of chlorophyll. 

Certain chlorophyll derivatives also give the phase test and 
may be allomerized. 

A summary of some of the above reactions follows: 
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strong 


acid 


chlorophyllasc in 
^ethanol 


pheopbytin a strong acid pheophorbide a strotig acid _ ethyl chlorophyllidc <; 



C3,ria;,N4 (COOH) (COOH) (COOH) 


E. Rabinowitch and J. Weiss (reported that both chloro¬ 
phyll compon('nt.s and the etlnl chlorophyllides turn yellow when 
Fe' " is added to their alcoholic or acetone solutions. Other oxi¬ 
dizing agents such as E. Cu' , and O ' are also effective. On 
standing the original colour is regenerated, because of slow oxi¬ 
dation of the alcohol; it may be regenerated also by the addition 
(jf Fe^"^. The absorption band in the red region was most affected 
and the fluorescence characteristic of chlorophyll solutions disap¬ 
peared. Earlier methods of chlorophyll purification, as develoix-d 
by Willstiitter, ct til. (1906-14), consisted jirincipally of partF 
tions between immiscible solvents and fdtrations of precipitated 
chlorophyll. Later the products obtained in this way were shown 
to be partially impure, and numerous adsorption methods have 
been develoiit'd to supplement his procedures. Careful measure¬ 
ment of the absorption spectrum and suitable chromatographic 
lechnicjue have been found to be the most delicate tc*sls for purity. 
Su(h methods have led to (luantitative spectroscopic standards of 
purity for the two components a and 1 ). Those most active in this 
development were Mackinney ( 1940-4^). A. Winterstein and C. 
Stein (1934) and F. P. Zschcilc (1934-43), Spectroscopic meth¬ 
ods of analysis for components a and h separately are now avail¬ 
able, without the necessity for sej^aration from (he yellow carote¬ 
noid pigments. 

Spectroscopic data indicate that chlorophyll solutions are quite 
sensitive to light. The reversible bleaching of chlorophyll solu¬ 
tions by light has been studied in .some detail by R. Livingston 
(1941). This bleaching is inhibited by oxygen. In hay making, 
direct sunlight cau.ses rapid and complete decomposition of chlor¬ 
ophyll. 

Spectroscopic tests, which can be made very delicate, indicate 
appreciable decomposition during evaporation of a solution to 
dr>mess under certain conditions or by adsorption on certain 
surfaces (F. P. Zschcilc and C. L. Cornar, 1941). This makes the 
preparation of reliable spectroscopic standards in a solid form 
very difficult until these factors are better understood. Powdered 
sucrose, magnesium citrate and inulin have been found better ad¬ 
sorbents than talc or calcium carbonate from the viewpoint of 
chlorophyll stability. 

The colours of chlorophyll a and b solutions are most strikingly dif¬ 
ferent in ethereal .solutions. Component a is a rich, pure blue, while 
component b is a true green. Ab.sorptif)n of light is highe.st in the 
blue and red regions of the spectrum. The colour is intimately as- 
-sociated with the long system of conjugated double bonds in the 
chlorophyll molecule and with the metallic linkages. Profound colour 
changes accompany certain of the chemical reactions discusscel above. 
The spectra of chlorophyll solutions in numerous solvents have been 
studied by D. G. Harris and F. P. Zschcilc (194.^). 

When irradiated, chlorophyll solutions fluoresce a brilliant red. The 
fluorescence spectrum consi.sts of two bands, one in the red and another, 
of lesser magnitude, in the near infrared region. This subject has 
heen studied by Ch. Dher^ and O. Biermacher (1914-^6) and by 
Zschcile and Harris {1943). Colloidal suspensions of chlorophyll may be 


formed by rapid addition of an acetone solution to large volumes of 
water. Such preparations show no visible fluorescence. Relations be 
tween fluore.scence of chlorophyll in leave.'i and i)hotos\nthesis under 
various conditions have been exlen.sively studied by J, hranch and co- 
workers (1935-4-’). H. Kautsky (193-^-37), E. D. McAlister (1937-41), 
E. (F Wassink, ft al. (1937-19). 

H. H. Strain and W. M. Manning reported (1942) the isomerization 
of both components to isomers which were sejiarahle from the parent 
substances by adsorption on sucro.se, although theii properties are not 
greatly different. Extraction at low teniperalure.s minimizes the extent 
of isomerization during the e.xtraction proeedures, 

'I'he details ol the organization of the iat-soluhle pigments in the 
ihloropla.sl are essentially unknown. Colloidal sx .stems are vmdouhlcdiy 
involved and considerable evidence indicates a union between [irotein 
and chlorophyll, the latter a.s the jirostbelie group, E. Smith suggested 
(1941), on tile basis of chlorophjll and ijrotein anaixses, a comple.x 
of 3 moleeules of chloropfiyll a and i molecule of h combined with 
eacli Svedburg unit of protein with a molecular weight of 17*300. 
Lecithins and fats art' prtibalily involved in the chlorophyll complex 
also. (Yrtain data indicate tliat carotenoids (H. J. Dutton and W. M. 
Manning. i(»4i), as well as other pigments (R. Emerson and C. M. 
j Lewis, i()4.'), may play a .significant lolc in photosynthesis, at least in 
certain |)lants. Some algiu- (l)lue green ty pes) contain little or none ol 
Ihcr h conii)onent. Certain brown algae- and diatonjs contain a green 
pigment (i hlorofucine) with prciperties that indic ate its closer chemical 
relationship tet the better-known chlorophylls ti and b (Strain and 
Manning, 

Another pigment, bacteriocidorophyll, is found in certain photosyn- 
Ihelic Ijacteria such as the i)ur|)le sulphur bacteria. Its structure is 
identical with that of tbiorophxll a except that an aeetvl group 
O 

( -(' CH.i) rej)larc-s the vinyl group on carbon 2, ring 1 . Fischer's 
work indicates that bacteriochlorophy 11 contains 2 more hydrogens 
than chlorophyll a. Their exact position.^ have not been crstablished. 
The pin pie bac teria apparently posses.s only the one chlorophyll com 
ponent. It is extremely unstable, especially tti light. It exhibits high 
absorption in the infrared anti most of its fluoresrerut- is in thi.s region 
alst). C. S. French (1940) and others have studied aqueous extracts 
of pholosynthetic: bacteria, wdiich contain a .water-soluble protein to 
which bacteriochlorophyll and carotenoids are attached. (F. 1 *. Z.) 

CHLOROPICRIN, product of the distillation of bleaching 
powder with many nitro-comjMjunds (r.g., picric acid, nifrorncth- 
anc), may be prepared also by the ad ion of com enlralecl nitric 
acid on chloral or chloroform, or by the action of aejua regia 
(g.v.) upon almost any organic substance. The most common 
method of prejiaration (A. W. von Hofmann, 1866) con.sists 
of adding a solution (saturated at 30° C.) of one part of picric 
acid to a paste of ten parts of bleaching powder and water. A vio¬ 
lent reaction occurs and chloropicrin (nitrochloroform, trichloro- 
nitromethane), NO2.CCI3, distils over, generally without external 
heating. It is a colourless liquid of boiling-point 112" C.. and of 
specific gravity 1.692. It is almost insoluble in water but is 
readily soluble in alcohol; it has a .sharf) .smell, and its vai)our 
powerfully affects the eyes. Chlorcipicrin has been cmidoyed in 
chemical warfare (c/.v.) as a lachrymatory, irritant and lethal 
agent. High concentrations of this chemical cause fatal lung in- 
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juries and deafh may ensue from exfxisurc to its action even at 
low ronr(;ritrati/ms. 

CHLOROPLAST, the botanical name for thai structure in 
the plant cell which carries the green pigment, chlorophyll (q.v.) 
{See Lkaf; Plants and Plant Scilnct.. i 

CHLOROSIS, the botanical term for loss of colour in a 
plant-organ, a sign of disease; also in medicine, a form of anaemia 

^'cHMIELNICKI, BOGDAN (c. rsai-T^>57). hetman of the 

Cossacks, but a Pole by dc-scent, was born near Chigirin in the 
Ukraine. Afu-r serving with the (T>.s.safks in the Ukraine cam¬ 
paign in ib-jb, against the Turk.s, he suffered Polish })crsecution as 
a royalist and a Cossaik, and lie fled to the Cossack settlements 
on the Lower Dnieper. On April ii, if)4R, at an assimibly of the 
Zaporo/.hians (see IVjlano; History), he dedare*! his intention of 
fighting the I’oles ami was eleded atnmnn. As a result of his vic¬ 
tories at Zhehnaya Vodui and Kruta Palka in May the serfs rose. 
Throughout ttie Ukraine the Polisli gentry and the Jesuits were 
hunteil flov\n ami slain. 7 'he rebels swarmed over the palatinates 
of Volhynia and Podolia, and Chmielniiki routed the Poles at 
I’ildawa t Sept. In June 164^ he entered Kit'V, wliere he per¬ 
mitted the committal of atrocities on the Jews and Roman 
Catholics. His extravagant demands at the peace congre.ss at 
Pereyaslavl led to the renewal of war, whith was ended by the 
compact of Zf)orow. Chmielnicki was recognized as a semi-inde¬ 
pendent prince of the Ukraine. His attempt to carve a principal¬ 
ity ft>r hi.s .son out of Moldavia led to the third outbreak of war 
m J651. At Reresteezko (July i, 1651) Chmielnicki was de¬ 
feated. In 1652 he .sent an cmba.ssy to the Tsar asking for 
Russia’s alliance, and in ibt:4 took an oath of allegiance to him. 
All hope of an independent Cossack stale was thu.s at an end. 
Cluiiielnicki died on Aug. 7, ib.'y. 

Sfr V. Kuli.sh, On the Drjfction of Afalo-Rus.ua from Poland (Ru.s.) 
(Moscow, JiRyo) ; S. M. Solovev, IILstory of Ru.s.sia, vol. x. (Rns.) 
(Moscow, 1857, etc.); R. N. Main, The First Romanovs, ch. iii.-iv. 

''(:il6ATE, JOSEPH HODGES f iSii-ioi?'!, U.S. lawyer 
and diplomat, was born at Salem, Mass., on Jan, 24, 1832. 
He was the son of Dr. (jeorge Choate, a physician of considerable 
note. He wats admitted to the bar in 18^-5 and in 1856 began prac¬ 
tice in New ^'ork city. Choate was associated with many of the 
most famoas litigations in American legal history, including the 
Tilclen, A. T. Stewart and Stanford will cases, the Kansas pro¬ 
hibition cases, the Chinese exclusion cases, (he Maynard election 
return.s case and (he in( ome tax .suit. In rSyi he became a mem¬ 
ber of the “Committee of Seventy’’ in New York city, which was 
instrumental in breaking up the “Tweed Ring.” His greatest 
reputation was won, jH'rhaps, in cross-examination. In politics 
he allied himself with the Kepublicam jKirty on its organization, 
being a frequent speaker in prc'sidential campaigns, beginning with 
that of 1S56. He never held political office but he was ambas.sador 
to Great Hritain from iSciq to i(>05. In England he won great 
persona] [mfiularily, nod arcomfflished much in fostering the good 
relations of the two great English-sjH'aking powers. lie was one of 
the representatives of the I’ S. at the second jH’ace congress at 
The Ilague in iqoy. Upon the outbreak of World War I he ar¬ 
dently supported the Rritish and Allied cause and severely criti¬ 
cized [’resident Wil.son's hesitation to recommend America’s im¬ 
mediate co-operation, but shortly before his death retmeted his 
criticism. He died in New York on May 14, roi;. Among his 
last work.s were Ahrnfuwt Lincoln and Other Addresses in Eng¬ 
land (lOTo) and American Addresses (u)ii). 

See The Choate Story Book (roo.O; T. (L Strong, Joseph Choate, 
New Englander, New Yorker, lAnvyrr, Ambassador (1917); Joseph 
Choate, a Creat Ambassoifor (fonSi; Edward Sandford Martin, The 
Life of Joseph //. Choate Arguments and Addresses of 

Joseph Uochrs Choate, edit Frederick C. Hicks (19J6). 

CHOATE, RUFUS ( i70Q-i 85Q>, U.S. lawyer and orator, 
was jjom at Ipswich (Mass.) on Oct. 1. 1799. graduated at 
Dartmouth college in 1819 and spent a year in the law’ school 
of Harvard univer.sity He was admitted to the Massachusetts 
bar in (823 and practised for five years, during which time he 
served in the Massachusetts house of representatives (1825-26) 
and in the state .senate (1S27) In 1830 he was elected to con- 1 


gross as a Whig from the Salem district, and in 1832 w’as re¬ 
elected. In 1841 he succeeded Daniel Webster in the U.S. Senate, 
where he made a series of brilliant speeches on the tariff, the Ore¬ 
gon boundary, in favour of the Fiscal Bank act, and in opposition 
to the annexation of Texas. On Webster’s reelcction to the 
senate, Choate resumed (1845) his law practice, which no amount 
of urging could ever persuade him to abandon for public office, 
save for a short term as attorney general of Massachusetts in 
1853-54, He died July 13, 1859, at Halifax, Nova Scotia, while 
he was en route to Europe, 

His Works (edited with a memoir by S. G. Brown) were published 
in 2 vol, in 1862, The Memoir was afterwards published separately 
(1870), See also E. G. Parker’s Reminiscences of Rufus Choate 
()86o); E). P, Whipple’s Some Recollections of Rufus Choate (1879); 
and the Albany Law Review (1877-78). 

CHORE, a large western affluent of the middle Zambezi (q.v.). 
The river was discovered by David Livingstone in 1851, and to 
him was known as the Chobe. It is also called the Linyante and 
the Kwando, the la.st name being that commonly used. 

CHOCOAN, an independent linguistic slock of South Ameri- 
(an Indians, so called from the Chocos, who are the best knowm 
of its tribes. At the time of the first appearance of Europeans the- 
Choroan tribes .seem to have held a large region in northwestern 
Colombia and southeastern Panama. They were one of the few 
South American peoples who lived in pile dwellings. The Chocoan 
tribes were skilful canoemcn, having large canoe.s which they 
used in trade. Andagoya in 1522 heard the first rumours of the 
Inca empire from the coastal tribes of this stock, and from a dis¬ 
trict called Biru near the mouth of the San Juan the name Peru is 
supposed to have been derived. The Chocoan tribes survive today 
in considerable numbers but are very little known. They were 
dcscril)ed at the period of the conquest as a warlila* people, living 
mainly by huntiiig and fishing and on wild vcgetal)le products. 
They had an abundance of gold, which they traded with the 
Chibthan (q.v.) tribes to the east. They u.sed poisoned arrows 
and also the blow-gun, which was of the two-piece type. Thew’ 
wore little or no clothing and lived communally in large houses 
of thatch, set on very high jnles or sometimes in trees. 

See P. Simon, Noticias histortales de las Conquistas de Tierra Firme 
rn las Indius Occidentales (Bogota, 188j) ; W. Lehmann, Central 
Amerika (Berlin, 1920). 

CHOCOLATE, a preparation of the cacao bean and sugar, 
usually flavoured, and cither used as a food or mi.xed with hot 
water and milk as a drink. It is also widely used to flavour other 
types of food such as ice cream, bakery products and candy. 
Cocoa and chocolate for eating arc comparatively modern prep¬ 
arations, whereas drinking chocolate, of a .sort, has been known 
to Europeans since the discovery of America. The original of 
the modem chocolate was chocolatl, a frothy beverage taken cold 
and held in high esteem in Mexico by the Aztecs. As chocolatl 
apparently consisted simply of the roasted and ground cacao 
bean flavoured with pe{>per5 and other spices, it was both bitter 
and pungent. Tlit* Spaniards greatly improved it by adding sugar 
and guarded the secret of its preparation for nearly a century, 
when it became known in Italy, Germany and France. In 1657 
a Frenchman opened a shop in London, at which solid chocolate 
for making the beverage could l)e purchased at lo.y. to 15,?. a 
pound. .At this price, only the wealthy could afford to drink it; 
hence the appearance in London, Amsterdam and other Euroin^an 
cajMtals of the fashionable chocolate houses, some of which de¬ 
veloped later into famous clubs. About 1700 the English im¬ 
proved chocolate by the addition of milk. The reduction of the 
cost of the beverage wa.s hampered in Great Britain by the im- 
po.sition of high import duties on the raw cacao bean, and it was 
not until 1853. when Gladstone lowered the duty to a uniform 
rate of id. a lb., that chocolate became popular. 

Cakes of chocolate arc still the accepted material in France 
from which to prepare a cacao beverage, but elsewhere cocoa 
powder has for many years been more generally used. While the 
use of chocolate for drinking has declined, the amount of choco¬ 
late eaten has greatly increased. 

Method of Manufacture. —In the manufacture of chocolate, 
cocoa beans are first cleaned to remove stones, dirt and other 
foreign matter and then roasted. The roasting process develops 
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MANUFACTURE OF CHOCOLATE CANDY 

1. Placing solid block* of chocolate into • meJler, where they are h«»t«d to 3. Making chocnUte-covered creami. The cream filling* are firtt poured 

liouid form into mouldi 

2. After melting, the chocolate is poured onto a marble slab for cooling 4. The entire tray of mouldi filled with the cream centres it covered with 

and working liquid chocolate, then allowed to harden 
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CHOCOLAl'E 



Rrvolvino p«»n* in whirh niit fillings of c«n< 
tluli ilivMIon Ilf 

Workmun irupecting firii»he<( chin-olute-tovrreil atnnnnrlt 


MAKING VARIOUS KINDS OF CAND'ES 

«re covered with an equal 


3. Hand-dipping centrei in liquid chocolate 

4. Wrapping pieces of candy In tiri foil 

5. Packing candy In boxes 
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flavour, colour and serves to loosen the kernel or nib from the 
shell. Beans are then cracked and the shell is removed by a win¬ 
nowing process. The nibs are generally ground through stone 
mills. During the grinding the heat of friction melts the cocoa 
butter present, and the resulting product comes from the mills 
in liquid form. It is known in the trade as “chocolate liquor.” 
This liquor can then be cooled and moulded into cakes for use in 
other branches of the food industry or can be given further proc¬ 
essing to prepare sweet chocolate, milk chocolate or cocoa powder. 
The U.S. standard for chocolate liquor calls for a minimum of 
50% fat and a maximum of 8% ash, and 7% crude fibre on a 
fat and moisture-free basis. The ash and fibre limits are intended 
to prevent adulteration with shells. 

In the manufacture of sweet chocolate, granulated or pulverized 
sugar is mixed with the chocolate liquor and the resulting paste 
is ground by passing it over steel roll refiners. As the addition of 
sugar reduces the over-all fat content, additional cocoa butter 
must be supplied to the mix to maintain sufficient fat to permit 
further processing and moulding. A typical sweet chocolate con¬ 
tains 42% chocolate liquor, 42% sugar and 16% added cocoa 
butter. The finer qualities of sweet chocolate are further proc¬ 
essed to improve and develop their flavour in machines known 
as “Conges.” This processing may take up to 96 hours. After the 
proces.sing, the sweet chocolate is cooled and moulded into cakes 
for use by the candy industry as a coating for centres or it may 
be cast directly into small bars suitable for eating. 

Milk chocolate is sweet chocolate in which the flavour has 
been modified by the addition of whole milk solids. The U.S. 
standard calls for a minimum of 12% whole milk solids, but most 
good quality chocolates may contain as much as 20 to 22% 
whole milk solids. 

The cocoa butter required for the manufacture of sweet choco¬ 
late is obtained by pressing chocolate liquor. 

Sweet chocolate in block form is recognized as a compact 
and valuable foodstuff. Blocks or bars are sold plain and in com¬ 
bination with nuts and fruits. During World War II, the high 
food value of chocolate was recognized through its use by the 
armies as an emergency ration, and at sea as a lifeboat ration. 
It is uni(iuc among foods because of its high calorific value com¬ 
bined with small bulk. 

Because of shipping shortages in World War II, it was ra¬ 
tioned in Great Britain and the United States. The method em- 
plojTd in the U.S. was to limit the quantity which manufactur¬ 
ers could grind to a fraction of the amount which the same man¬ 
ufacturer had ground in 1941. This fraction was changed from 
time to time as was found necessary to maintain a reserve stock 
of cocoa beans in the U.S. 

Chocolates or Chocolate-covered Confectionery. —Choco¬ 
late is used for covering all manner of confections. It is prepared 
by the methods outlined above, but more cocoa butter is added 
to make it flow readily. The best work is done by hand: the va¬ 
nilla creme, caramel or other confection is laid on a fork and 
dipped beneath the molten chocolate and then turned on to a 
sheet of paixjr. A mechanical coverer or “enrober” invented in 
1903 is much used; in this machine the cremes move on a woven wire 
band throuj^h a cascade of liquid chocolate. 

Production of Chocolate and Cocoa Trades. —According to 
the United States biennial census of manufactures of 1940 the total 
values of products of manufactures of chocolate and cocoa was $99,- 
018,203. Of this amount, $39,516,767 represented the value of 216,- 
821,762 lb. of chocolate (not including chocolate coatings); $32,194,541 
the value of 339.530,664 lb. of chocolate coatings; $13,199,965 the 
value of 153440,919 lb. of powdered cocoa; $6,880433 the value of 
57,205,043 lb. of cocoa butter; and $1,159,041 the value of other 
products, chiefly chocolate and cocoa specialties. In the 39 reporting 
establishments there were 6464 wage earners, who received $7,711,129 
in wages. During the calendar year ending Dec. 31, 1939, the United 
Stales imported 545,010,37,1 lb. of raw cocoa, valued at $28,547,394; of 
prepared cocoa (not including confectionery), 3,587,000 Jb., valued at 
$432,000. The United Kingdom imported 147,298 tons of raw cocoa 
valued at $16,076,714 in 1938, of which 78,130 tons were retained for 
home consumption. For the general facts of the industry, see Cocoa, 
Industrv and Trade ; Confectionery Manufacture. 

Bihuocraphy. —See for cacao cultivation: J. H. Hart, Cacao 
(1911) and C. J. J. van Hall, Cocoa (1914). For chemistry and 
manufacture see; R, Whymper, Cocoa and Chocolate (1921). A 
popular work on cultivation and manufacture is A. W. Knapo. Cocoa ' 


and Chocolate (1920). On pp. 191-203 is a full bibliography. 

(A. W. Kn.; X.) 

CHOCTAW, a prominent tribe in southern Mississippi, of 
Muskogi stock {see Muskogian Indiaj^s). Their name is appar¬ 
ently a corruption of the Spanish chato, flattened, which referred 
to their practice of flattening the heads of male infants. They 
farmed intensively. The Choctaw.s were allies of the French, ene¬ 
mies of the British and of most of the Muskogians. In the later 
i8th century' they began drifting west of the Mississippi, and 
about 1832 the majority moved to what is now eastern Oklahoma, 
where they remained self-governing and semi-civilized until their 
absorption into American citizenship in 1906. They number about 
17,500 exclusive of Negro freedmen included in the “nation,” but 
include many of mixed blood; the original population seems to 
have been only slightly larger. 

CHODKIEWICZ, JAN KAROL (1560-1621), Tolish gen¬ 
eral. In 1599 appointed starosta of Samogitia, and in 1600 

acting commander-in-chief of Lithuania. In the war against Swe¬ 
den for the possession of Livonia he repulsed the duke of Suder- 
mania, afterwards Charles IX, from- Riga, and in 1(^04 captured 
Dorpat. At Kirkholm (Aug. 27, 1605) he annihilated a large 
Swedish army; but he was hampered always by the Polish diet 
which denied him adequate sui>plics, and after helping to defeat 
the rebels in Poland and to relieve Riga when the Swedes again 
invaded Livonia, he was sent against Moscow with an army which 
mutinied for lack of pay and was compelled to retreat to Smo¬ 
lensk. On being reinforced by Prince Wladislaus, however, he took 
the fortress of Drohobu in 1617, and on the conclusion of the 
Muscovite war by the treaty of Deulina he was sent to defend the 
southern frontier against the Turks. He died on Sept. 24, 1621, 
after forcing the Ottoman army to raise the siege of Khotin. 

See Adam Stanislaw Naruszewicz, Life of J. K. Chodkiewics (Pol.) 
4th cd. (Cracow, 1857-58) ; Lukasz Golebiowski, The Moral Side of 
J. K. Chodkiewicz as indicated by his Letters (Pol.) (Warsaw, 1854), 

CHODOWIECKI, DANIEL NICOLAS (1726-1801) 
German genre painter and engraver of Polish descent, w’as born 
at Danzig on Oct. 13, 1726, and died at Berlin on Feb. 7, 1801. 
He began engraving in 1758. After designing and engraving sev¬ 
eral subjects from the story of the Seven Years’ War, Chodo- 
wiecki produced the famous “History of the Life of Jesus Christ,” 
a set of admirably painted miniatures, which made him popular 
at once. Few books were published in Prussia for some year.s 
w'ithout plate or vignette by Chodowiecki. The catalogue of his 
works (Berlin, 1814) includes over 3,000 items, the most famou.s 
being the picture of “Jean Galas and his Family.” He became 
director of the Berlin Academy in 1797. The title of the German 
Hogarth was disclaimed by Chodowiecki himself. He actually had 
only one point in common with Hogarth—the practice of repre¬ 
senting actual life and manners. 

See Von Oettingen, Daniel Chodowiecki (1895). 

CHOERILUS. ( i) An Athenian tragic poet, who exhibited 
plays as early as 524 b.c. He was said to have competed with 
Aeschylus, Pratinas, and even Sophocles, According to F. G. 
Welcker, however, the rival of Sophocles was a son of Choerilus, 
who bore the same name. Suidas states that Choerilus wrote 150 
tragedies and gained the prize 13 times. His works are all lost; 
only Pausanias (i, 14) mentions a play by him entitled Alope. 
Choerilus was also said to have introduced considerable improve¬ 
ments in theatrical masks and costumes. 

See A. Nauck, Tra^icorum Graecorum Fragmenta (1889); F. G. 
Welcker, Die griechisr.hen Tragodien, pp. 18, 892. 

(2) An epic poet of Samos who flourished at the end of the 
5th century b.c. After the fall of Athens he settled at the court 
of Archelaus, king of Macedonia, where he was the a.ssociate of 
Agathon, Melanippides and Plato, the comic poet. T'he onl>’ 
work that can with certainty be attributed to him is the lUpariis 
or ITepo-txd, a history of the struggle of the Greeks against Per¬ 
sia. The treatment of contemi)orary events was a new departure 
in epic; he apologizes in the introductory venses (pre.served in 
the scholia.st on Aristotle, Rhetoric y iii, 14). The Perseis was at 
first successful, but later critics reversed this favourable judg¬ 
ment. Aristotle (Tppica,vui, I) calls Chocrilus’s compari-sons far¬ 
fetched and obscure, and the Alexandrians displaced him by Anti- 
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mathus in the canon of epic poets. 

G. Kinkel, Epicorum Graccorum FraR. i. (1S77); for another view 
of his relations with Herodotus see Miider in Klio (1907), 2(^-44. 

(3) An epic poet of lasus in Caria, who lived in the 4th century 
B.c. He accompanied Alexander the Great on his campaigns as 
court-poet. He is well known from the passages in Horace {Epis¬ 
tles, ii. I, -3-; Ars Po'etica, 357), according to which he received 
a piece of gold for every good verse he wrote in honour of the 
deeds of his master. 

See G. Kinkel, Epicorum Graccorum FraRmenta, i. (1877) ; A. F. 
Niike, De Choerili Samii Actale Vila el Po'esi aliisque Choerilis (1817), 
whore the above poets are carefully dfstinguislicd; and the articles in 
Pauly-Wissowa’s Realencyklopddic, iii. 2 (1S99). 

CHOEROBOSCUS, GEORGIUS, also called Charto- 
PHYLAX (c. A.D. 60 ), deacon and professor at the oecumenical 
school at Constantinople. A course of his lectures on grammar 
has come down to us in the shape of notes taken by his pupils. He 
drew from the best authorities—Apollonius Dyscolus, Herodian, 
Orion. Theodosius of Alexandria. These lectures were much used 
by Constantine Lascaris in his Greek grammar and by Urban of 
Bclluno fend of 15th century). Other works: commentary on the 
canons of Theodosius on declension and conjugation, which 
is extant; a treatise on orthography, of which a fragment (on 
quantity) has been preserved; a tract on prosody; commentaries 
on Hephaestion and Dionysius Thrax; and grammatical notes on 
the P.salms. 

Bim.TOGRAPiiv.— See A. ITilgard, Grammalici Graeci, iv. (1889-04), 
containing the text of the commentary on Theodosius and a full 
account of the life and writings of Choeroboscus; L. Kohn in Pauly- 
Wissowa’s Realniryklupadie, iii. 2 (1880) ; C. Krumbachcr, Geschichle 
der byzanlinisclien Lilcratur (1897); Reitzenstein, ElymoloRika, 190, 
n. 4. 

CHOIR, the V)ody of singers who perform the musical portion 
of the service in a church, or the yilace set apart for them (0,1’. 
cucr from Lat. chorus, IT. chocur). Any organized body of singers 
performing full part choral works or oratorios is also called a 
choir. The word was originally applied to all the clergy taking 
[lart in services of the church. 

In English cathedrals the choir is composed of men (vicars- 
choral or lay clerks) and boys (choristers). They are divided 
into two sets, silting on (he north and south side of the chancel 
respectively, called cantoris and decani from being on the same 
side as the cantor (precentor) or (he decanns (dean). Surpliced 
choirs of women have occasionally been introduced, notably in 
the United States and the British colonies, but the practice has 
no warrant of traditional usage. {Sec Vkstments.) In England 
at the Reformation the choir services (Mattins, Evensong) re¬ 
placed the Mass as the principal popular services, and, in general, 
only the choir vestments were retained in use. In the Engli.sh 
cathedrals the members of the choir often retain privileges remi¬ 
niscent of an earlier definite ecclesiastical status. 

In architecture, (t) any part of a church intended for choir 
use, and (2^), more commonly, the eastern end of a church, almost 
.synonymous with chancel (q.v.). In developed churches of the 
middle ages, the choir is just to the west of the altar rail, usually 
between that and the crossing, although in some churches of Eng¬ 
land and Spain the .space extends well into the nave (^.r.). In 
some modern churches members of the choir are placed in a 
western gallery; in Non-conformist churches (hey are frequently 
l)laced over and behind the pulpit. The choir stalls of Gothic 
(hurches such as Amiens, Exeter, Lincoln are works of great rich¬ 
ness, In the illustration. Figure A. is from Gardner, A Guide to 
English Gothic Architecture, permission of the Cambridge Uni¬ 
versity Press; C. and N. are by permission from Sir Banister 
Fletcher, History of Architecture on the Comparative Method, 
8th cd. 1928 (Batsford); F. from Atkinson and Bagenal. Theory 
and Elements of Architecture , permission of Benn Sr Co.; L. from 
Green well, Durham Cathedral, permission of Andrews & Co. {See 
also Choral Singing; Festivals. Musical.) 

CHOISEUL, CESAR, Due DE (1598-1675), French mar¬ 
shal and diplomatist, known for the best part of his life as the 
marshal du Plessis-Praslin, came of the old French family of 
Choiscul, which arose in the valley of the Upper Marne in the 


loth century. Entering the army he took part in the siege of 
La Rochelle, assisted to defend the island of Re against the duke 
of Buckinghiim, and accompanied the French forces to Italy in 
1629. In 1630 he was appointed ambassador at the court of the 
duke of Savoy, and was engaged in diplomatic and administrative 
work in Italy till 1635, W’hen war was declared between France 
and Spain. Plessis-Praslin distinguished himself in the Italian 
camixiign which followed, and after further service in Italy he 
w\Ts made a marshal of France (1645). During the first War of 
the Fronde he assisted Conde in the brief siege of Paris; and in 
the second war, remaining loyal to the queen-regent and the court 
party, he defeated Turenne and the allieil Spaniards and rebels 
at Rethel (or Blanc-Champ) in 1650. He became minister of 
state in 1652. and in November 1665 was created due de Choiseul. 
He w'as concerned in some of the negotiations between Louis and 
Charles 11 . of England which led to the Treaty of Dover, and died 
in Paris on Dec. 23, 1675. 

CHOISEUL, kTIENNE FRANQOIS, Due lu: (lyu,- 

1785), French statesman, was the eldest son of Franqois Joseph 
de Choiscul, marquis de Stainville (1700-1770), and bore in early 
life the title of comte de Stainville. Born on June 28, 1719. he 
entered the army, and during the War of (he Austrian Succession 
served in Bohemia in 1741 and in Italy, where he distinguished 
himself at the battle of Coni, in 1744. Erom 17.15 ^748 he 

was with the army in the Low Countries, being pre.sent at the 
sieges of Mons, Charleroi, and M.iestricht. He acciuired a large 
fortune by his marriage in 1750 with a daughter of the marquis 
de Chat el. 

Choiseul gained the favour of Madame de PomjxKlour, and 
was given the appointment of ambassador to Rome in 1753, where 
he was entrusted with the negotiations concerning the disturb¬ 
ances called forth by the hull UniRCvitus. In 1757 his patroness 
obtained his transfer to Vienna, where he was instrut ted to ce¬ 
ment the new alliance between France and Austria. He then re¬ 
placed Antoine Louis Rouille (1689-1761) as minister for foreign 
affairs, and therefore had the direction of French foreign iiolicy 
during the Seven Years’ War. At this time he was made a peer 
of France and created due de Choiscul. Although from 1761 until 
1766 his cousin Cesar, due de Choiscul-Praslin, was minister for 
foreign affairs, yet Choiscul continued to control the polity of 
France until 1770, and during this period held most tif the other 
important offices of state. As the author of the “Family Com¬ 
pact” he sought to retrieve by an alliance with the Bourbon house 
of Spain the disastrous results of the alliance wdth Austria, but 
his action came too late. He reformed both the army and navy, 
and although too late to prevent the loss of Canada and India, 
he developed French colonies in the Antilles and San Domingo, 
and added Corsica and Lorraine to the crown of I-’rance. His 
management of home affairs in general satisfied the philosophes. 
He allowed the publication of the Encyclopedic and procured the 
banishment of the Jesuits and the temporary abolition of the 
order by Pope Clement XIV. 

Choi.scul’s fall was caused by his action toward.s the Jesuits, 
and by his support of their opponent La Chalotais, and of the 
provincial parlements. After the death of Mudame de Pompadour 
in 1764, his enemies, led by Madame du Barry and the chancellor 
Maupcou, were too strong for him, and in 1770 he was ordered to 
retire to his estate at Chanteloupe. Greatly to his disappointment 
Louis XVI. did not restore him to his former position, although 
the king recalled him to Paris in 1774, where he died on May 8, 
1785. 

Bibliography.— P. Calmettes, Choiseul et VoUaire (1902) ; G. Man- 
gras, Le due et la duchesse de Choiseul (1902) and La disgrace du due 
et de la duchesse dc Choiseul (1903) ; Memnires du due de Choiseul, 
cd. F. Calmettes (1904) ; A. Boiirguel, Le due de Choiuod et ralliance 
espagnal (1906) and Etudes sur la politique ftranche du due dr, 
Choiseul (1907). See also Cambridge Modern History, Bk. vi. 

CHOISY, FRANCOIS TIMOLEON, Abbe de (1644- 
1724), French author, was born in Paris on Aug. 16, 1644, and 
died in Paris on Oct. 2 , 1724. His father was attached to the house¬ 
hold of the duke of Orleans, and the lad became famous in court 
circles for his extravagance, his adoption of female dress and his 
numberless intrigues. He had been made an abbe in his childhood, 
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and poverty drove him to live on his benefue at Sainte-Seine in 
Burgundy, where he found a kindred spirit in Uussy-Rabutin. He 
visited Rome in the suite of the cardinal de Bouillon in 1676, and 
shortly afterwards a serious illness brought about a sudden con¬ 
version. In 1685 he accompanied the chevalier de Chaumont on a 
mission to Siam. He wys ordained priest, and received various 
ecclesiastical preferments. He wrote voluminous historical works, 
but is remembered by his go.ssiping M ('moires (1737). which con¬ 
tain remarkably; exact portraits of his contemporaries, although 
he has otherwise small pretensions to historical accuracy. 

'Ebe M^moires pa^M-d through many editions, and were edited in 
i8,SH hy M. de Le.scure. Some admirable letters of ChoLsy are in¬ 
cluded in the corn'spondenre of Bussy Kabul in. Choisy is said to 
have burnt some ui his indiscreet revelations, but left a considerable 
quantity of unpiil)lishcd ms, Part of this material, giving an account 
ot his adventures as a woman, was surreptitiou.sly u.sed in an anony- 
mou.s IJistairi' dr. madame la comtf.sse de Barres (Antwerp, 1735), and 
again with mudi editing in the Vie de M. Vahh^ de Choisy (Lausanne 
and (ieneva, 17.^-’), us(ril)ed hy Paul Larroi.x to Lengict Dufresnoy; 
the text was tinally edited (1870) hy Lacroix as Aventures de Vabhi 
dc Chpi.sv. See al^o Sainte-Iicuve, Causerivs du lundi, vol. iii. 

CHOKE BORE, the bore of a gun narrowed at the muzzle to 
concentrate the shot. 

CHOKE-DAMP, al.so known as “hlack-darnp” and “.stythe,” 
j.s a mixture of carbon dioxide and nitrogen, ])ure choke-damp 
according to Dr. j. Haldane, containing about of the former 
and 87% of the latter; but probably the relative proportions are 
variable. Choke-damp, which in this connection i.s more frequently 
known as “stythe,” is found in old, abandoned, or worked portions 
of the mine.s—-especially wet mines—where the ventilation is 
stagnant, and on the occasion of a fall in the atmospheric pressure 
emerges from the “wastes” (“goaves”) and makes its appearance 
in the workings, and, being heavier than air, lies along the floor of 
the mine gradually ascending as it increases in volume. 

Choke-dafnp is the result of the absorption of the oxygen in the 
air hy the coal substance in the mine and the formation of carbon 
dioxide in the process; it is also produced by the decay of timber, 
the breathing of men and animals, the burning of lamii.s and 
candles, and the tiring of explosives Spontaneous combustion, or 
self-heating of (oal, which is a characteristic of some coal mines, 
is merely the rapid absorption of oxygen by the coal, which pro¬ 
duces carbon dioxide and carbon monoxide in the process. 

Carbon monoxide is known to miners as “white-damp” but is 
present only in minute (juantilies in the mine. It is the re.sult of 
incomplete combustion, may be caused hy tlie exploding of gun¬ 
powder and other explosives, and is always pre.sent in the “after¬ 
damp” resulting from an explosion of fire-damp or of coal dust. 

Whereas carbon dioxide, if j>resent in sufficient quantity, ex- 
tingui.she.s light and life mainly by suffocation, carbon monoxide, 
if present in the air to an extemt greater than 1%, can he detected 
hy a cap on the ordinary flame of a safety lamp. It is a virulent 
poi.son, its destructive effect being due to its action on the haemo¬ 
globin of the blood with which it chemically combine.s, robbing the 
body of il.s oxygen. But haemoglobin when .saturated with carbon- 
monoxide cannot lake up o.xygen. An atmosphere containing as 
low' as 0-2% of tlie dangiTou.s gas will cause in time complete 
helplessne.ss and Jo.ss of consciousness. An analy.sis of after-damp 
made by Dr. Bed.son after the Usworlh explosion (County Dur¬ 
ham) in 1885 .showed it to contain— 

% 

Carl)on dio.xide (CO,) . 4-54 

Carbon monoxide (CO).2-48 

Methane (CH4 the chief constituent of lirc-damp) 8 68 
Oxygen 7-3 

Nitrogen 7680 

Analyses of after-damj) by Mr. W. I. Orsman in tSc;2 showed 
it to be composed of— 

% 

. tixygen . 3 q 

Nitrogen 75-9 

Carbon dio.xide 121 

Carbon monoxide . .Si 

'Fhc bodies of jKTsons killed by after-damp in which carbon 
monoxide was the fatal agent, present a pink and healthy look due 


entirely to its coloration effect, and rigor mortis is not present. 

(R. R.) 

CHOKING, the obstruction of a passage. In animals chok¬ 
ing i.s an obstruction of the windpipe (see Trachea) and may 
lead to suffocation (see Tracheotomy). In electricity, a choking 
coil is designed so that it will pass alternating currents of low but 
j not of high frequencie.s (see Radio Receiver). 

In internal combustion engines (q.v.) a choke-tube is a con¬ 
striction in a pipe, which increases the velocity of the fluid in its 
neighbourhood and thus reduces the pressure (see Hydrome¬ 
chanics: Hydrodynamics) \ this results in the liquid from the 
carburettor being sucked into the tube. 

CHOLERA, the name formerly given to two distinct diseases, 
acute infective enteritis and Asiatic cholera but now restricted 
to Asiatic cholera alone. Although essentially different in causa¬ 
tion and pathological relationships, these two diseases may in in¬ 
dividual cases present many symptoms of resemblance. 

Acute Infective Enteritis (synonyms, cholera nostras, simple 
cholera. Cholera Europaea, British Cholera, Summer or Autumnal 
Cholera) is the cholera of old medical writers. Its occurrence 
in an epidemic form was noticed in the i6th century. The chief 
symptoms in well-marked cases are vomiting and purging occur¬ 
ring either together or alternately. The seizure is usually sudden 
and violent. The diarrhoea is attended with severe giiping ab¬ 
dominal pain, while cramps affecting the legs or arms greatly 
intensify the suffering. In unfavourable cases, particularly where 
the disorder is epidemic, death may result within 48 hours. 
Generally, however, the attack is arrested and recovery soon 
follows, although irritability of alimentary canal may remain 
for some time, rendering necessary the utmost care in diet. Attacks 
of this kind are frequent in summer and autumn in almost all 
countries. Occasionally the disorder prevails so extensively as to 
constitute an epidemic. The exciting cause conveyed by food 
or water is bacterial, B. Enteritidis (Gaertner) or an allied form 
being responsible for the majority of ca.ses. 7 'he symptoms are 
those of toxic poisoning and collapse from loss of fluid. Hence 
(he resemblance to Asiatic cholera. 

Treatment. —Vomiting and diarrhoea are natural means where¬ 
by the harmful material is ejected, but if excessive must be 
controlled by opiates. Ice and effervescing drinks quench thirst 
and subdue sickness. Counter-irritation by mustard or turpentine 
over the abdomen is of use, as is friction with the hands where 
cramps are present. Food should be whey or albumin water. In 
young children reliance is placed on chalk and starch enemata; 
opium is dangerous. 

Asiatic Cholera (synonyms. Malignant Cholera, Indian 
Cholera, Epidemic Cholera, Algide Cholera) is one of the most 
severe and fatal diseases. Three stages are usually described but 
often they cannot be distinguished. The first stage is characterized 
hy mild and painle.ss diarrhoea. This generally lasts for two 
or three days, and then may gradually subside or pass into the 
more severe phenomena characteristic of the second stage, or 
may itself prove fatal. This stage may pass unnoticed. 

The second stage is that of collapse or the algide or asphyxial 
stage. Not infrequently this stage is the first to manifest itself. 
Often it starts suddenly in the night with diarrhoea of the most 
violent character, the matters discharged being whey-like (“rice- 
water” stools). They contain large quantities of disintegrated 
epithelium from the mucous membrane of the intestines. The 
discharge, which is at first unattended with pain, is soon .succeeded 
by copious vomiting of matters similar to those pas.sed from the 
bowels, accompanied by severe pain at the pit of the stomach, 
and intense thirst. The symptoms now advance with rapidity. 
Agonizing cramps of the legs, feet and abdominal muscles and 
signs of collapse supervene. The surface of the body becomes 
cold and blue or purple, the skin is dry and wrinkled, the features 
are punched and the eyes deeply sunken, the pulse at the wrist is 
imperceptible, and the voice is reduced to a hoarse whisper. There 
is complete suppression of the urine. In this condition death 
often occurs in less than one day, but in epidemics cases are 
frequently observed where the collapse is so sudden and complete 
as to prove fatal in one or two hours even without any great 
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amount of previous purging or vomiting. In most instances the 
mental faculties are comparatively unaffected, although towards 
the end there is in general more or less apathy. Reaction, how¬ 
ever, may take place, and this con.stitutes the third stage. It 
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consists in arrest of the alarming symptoms characterizing the 
second stage, and gradual but evident improvement in the 
patient’s condition. The urine may remain suppressed for some 
time, and on returning is often albuminous. Even in this stage, 
however, the danger is not past, for fatal relapses sometimes occur 
or reaction may be so imperfect that death from exhaustion may 
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occur two or three weeks from the commencement of the illness. 

The bodies of persons dying of cholera remain long W'arm, and 
the temi^erature may even rise after death. Peculiar muscular 
contractions have been observed after death, so that the position 
of the limbs may become altered. The soft tissues are dry and 
hard, and the muscles dark brown. The blood is tarry in character. 
The upper portion of the small intestines is generally found dis¬ 
tended with the rice-water discharges, the mucous membrane is 
swollen, and there is extensive loss of its epithelium. The kidneys 
arc usually in a state of acute congestion. 

The cause of Asiatic cholera is a micro-organism identified by 
Koch in 1883 (see Parasitic Diseases). For some years it was 
called the “comma bacillus,” but it was sub.sequenlly found to 
be a vibrio, not a bacillus. Apparently there are many strains of 
the vibrio which differ widely in toxicity and other characters. 
Probably this explains the great variations in epidemic.s. 

Cholera i.s endemic in the East from Bombay to southern China, 
but its chief home is British India. It principally affects the allu¬ 
vial soil near the mouths of the great rivers, particularly the 
delta of the Ganges. Lower Bengal is pre-eminently the standing 
focus and centre of diffusion. In some years it is quiescent, though 
never absent; in others it passes its n.atural boundaries and is 
carried east, north and west, it may be to Europe or America. 
The micro-organism is carried chiefly by infected i)ersons moving 
from place to place; but soiled clothes, rags and other articles 
that have come into contact with persons suflering from the 
disease may be the means of conveyance to a distance. There 
i.s no reason to suppose that it is air-borne, or that atmospheric 
influences have anything to do with its spread, except in so far 
as meteorological conditions may be favourable to the growth and 
activity of the micro-organisms. Beyond all doubt, the great 
culture ground of the vibrio is the human body, and the cli.scharges 
from it are (he great source of contagion. They may infect the 
ground, the water, or the immediate .surroundings of the patient, 
the poison finding entrance into the bodies of the healthy by 
mean.s of food and drink which have become contaminated in 
various ways, r.g. by flies. Of all the means of local dissemination, 
contaminated water is the most important, because it affects (he 
greatest numbers, particularly in places with a public water- 
supfily. All .severe outbreaks of an explosive character are due to 
this cause. It is also possible that the cholera poison multiplies 
rapidly in water under favourable conditions, and that a reservoir, 
for instance, may form a sort of forcing-bed. But it would be a 
mistake to regard cholera as purely a water-borne disease, even 
locally. It may infect the soil in localities which have a jx^rfcctly 
imre w.alcr-supply, but have defective drainage or no drainage at 
all, and then it will be found more difficult to get rid of, though 
less formidable in il.s effects, than when the water alone is the 
source of mischief. In ail these re.spccts it has a great affinity to 
enteric fever. With regard to locality, no situation is secure against 
attack if the disease is introduced and the sanitary conditions are 
bad; but, speaking generally, low-lying places on alluvial soil near 
rivers arc more liable than tho.se standing high or on a rocky foun¬ 
dation. Of meteorological conditions it can only be said with cer¬ 
tainty that a high temperature favours the development of cholera, 
though a low one docs not prevent it. In temperate climates the 
summer months, and particularly August and September, are 
the season of its greatest activity. 

Cholera spreads westwards from India by two routes—(i) by 
sea to the shores of the Red sea, Egypt and (he Mediterranean; 
and (2) by land to northern India and Afghanistan, thence to 
Persia and central Asia, and so to Russia. In the great invasions 
of Europe during the igth century it sometimes followed one 
route and sometimes the other. An Indian ei)iclemic of 1817 
reached Europe by way of Persia and Russia in 1S30 and extended 
to America. Another of 1841 followed the same track and reached 
Europe and America in 1847. A third took place in the East in 
1850 and entered Europe in 1853; this epidemic was specially 
severe throughout North and South America. Other epidemics 
visiting Europe occurred in 1866, 1869-74, ILS83-87; these trav¬ 
elled by way of the Mediterranean. The epidemic of 1802-03 re¬ 
verted to the overland route and travelled with unprecedented 
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rapidity. Within less than five months it travelled from the North 
West provinces of India to St. Petersburg (Leningrad) and proh 
ably to llaml)urg, and thence in a few days to England and the 
United States. During the period of igio-25 cholera continued to 
be widely prevalent in India, and the recorded mortality exceeded 
500,000 in both i(;i8 and icug, when the disease was also epidemic 
in China, but, with th(.‘ exceijlion of moderate prevalence in eastern 
and southern Europe, including Italy in igii, there has been little 
spread to ICurope. Bengal maintains its unenviable reputation as 
the home of cholera. 

Prevention.—The great inva.sion of iHo2-05 was fruitful in 
lessons for the i)rec’enlion of cholera. It proved that the one 
real anrl suffit ient protection lies in a standing condition of good 
sanitation backed by an efficient and vigilant sanitary administra¬ 
tion. The experii'nce of Great Britain where the deaths per 
10,000 living were less than 005 was a remarkable piece of evi¬ 
dence, but that of Berlin was perhaps even more striking, for 
Berlin lay in the centre of four tires, in direct and frequent com¬ 
munication wdth Hamburg, Russia, I-'rance and Austria, and with¬ 
out the advantage of a sea frorilier, Gholera was repeatedly 
brought into Berlin, but never obtainc'd a fooling, and its suc¬ 
cessful repression was accomplished without any irksome inter¬ 
ference with traffic or the ordinary Im.siness of life. The general 
success of Great Britain and Germany in keeping cholera in 
check by ordinary sanitary mean.', completed the conversion of 
all enlightened nations to the policy laid down so far ba(k as 
J8n5 by Sir John Simon, and advocated by Great Britain at a 
series of interjiational congresse.s—the jwlicy of abandoning quar- 
aritiru', which Great Britain did in 1875, and trusting to sanitary 
measures with medical inspection of persons arriving from in¬ 
fected places. 'J'his principle W'as formally ado[>ted at the inter¬ 
national conference held at Dresden in 1803, at which a con¬ 
vention wa.s signed by the didegates of Germany, Austria, Belgium, 
Trance, Great Britain, Italy, Russia, Switzerland, Luxembourg, 
Monienegro and the Netherlands. Under this instrument the 
pracliie is broadly as follows, though the procedure varies a good 
(leal in diff('renl countries: Ships arriving from infected ports are 
inspected, and if healthy are not detained, but bilge-water and 
drinking-water are evacu.ited, and ix'r.sons landing may be placed 
under medical supervision without detention; infected shi()S 
are detaim'd only for pur[)Oses of disinfection; persons suffering 
from chofi'ra are removed to hospital; other persons landing from 
an infected ship are jdated under medical ob.servation, which 
may nie.in detention for five days from the last case; or, as in 
Great Britain, sui)ervision in (heir own homes, for whi(h purpose 
they gi\'(* (hcsir names and places of destination before landing. 
All goods are freed from restriction. exce{)t rags and articles 
believed to be contaminated by cholera matters. By land, pas- 
.sengers from infected pl.ices are similarly inspected at (he 
frontiers and their luggage “disinfeeted.” only tho.se found suffer¬ 
ing from cholera can be detained. Each nation is pledged to 
notify the others of the existence within its own borders of a 
“focus” of cholera. The preci.se interpretation of the term is left 
to e.'ic'h government, and is treated in a rather elastic fashion by 
some, but it is generally understood to imply the occurrence of 
non-imported ca.ses in such a manner as to point to the local pres¬ 
ence of infection. The question of guarding EuroiX’ generally 
from (he danger of diffusion by pilgrims through the Red sea was 
settled at another conference held in Paris in i8()4. The provisions 
agreed on included the insi)Cction of pilgrims at ports of departure, 
detention of infected or suspected persons, and supervision of 
pilgrim shi[is and of pilgrims proceeding overland to Mecca. 

The substitution of (he procedure above described for the 
old measures of cjuarantinc and other still more drastic inter¬ 
ferences W’ith traffic presupposes (he existence of a sanitary service 
and fairly good sanitary conditions if cholera is to be effectually 
prevented. No doubt if sanitation \vcre perfect in any place 
or-country, cholera, along w'ith many other diseases, might there 
be ignored, but sanitation is not perfect anyw'here, and therefore 
it requires to be supt)lementcd by a system of notification with 
prompt segregation of the sick and destruction of infective ma¬ 
terial. Of general sanitary conditions the most important 


is unquestionably the water-supply. The classical example is 
Hamburg. The water-supply is obtained from the Elbe, which 
became infected by some means not ascertained. The drainage 
from the town also runs into the river, and the movement of the 
tide was sufficient to carry the sewage matter up above the water- 
intake. The water it.sclf, which is no cleaner than that of the 
Thame.s at London Bridge, underwent no purification whatever 
before distribution. It passed through a coui)le of ponds, supposed 
to act as -settling tanks, but owing to the growth of the town and 
incren.sed demand for water it was purnix’d through too rapidly to 
permit of any subsidence. On the other hand, at Altona, which is 
continuous with Hamburg, the water wa.s filtered through sand. 
In all other respects the conditions were identical, yet in Altona 
only 32<S {)ersons died, against 8,605 in Hamburg. In some stred.s 
one side lies in Hamburg, the other in Altona, and cholera slopped 
at the dividing line, the Hamburg side being full of cases and the 
Altona .side untouched. In the following year, when Hamburg had 
(he new filtered supply, it enjoyed equal immunity, save for a 
short period when raw Elbe water accidentally entered the mains. 

But water, though the most important condition, is not the only 
one affecting the incidence of cholera. The case of Grim.sby 
furnished a striking lesson to the contrary. Here the dise.ase 
obtained a decided hold, in spite of a pure water-supply, through 
the fouling of the soil by ce.s.spits and defective drainage. At 
Havre also its prevalence was due to a similar cau.se. Further, it 
W'as conclusively proved at Grimsby that cholera can be si)read 
by .sewage-fed shell-fi.sh. Sev'eral of the lo< al outbreaks in England 
were traced to the ingestion of oysters obtained from the Grimsby 
beds. In .short, it may be said that all in.sanitary conditions favour 
the prevalence of cholera in some degree. Preventive inoculation 
with an attenuated virus was introduced by W. M. W. Haflkine, 
and has been exten.sively u.sed in India, w'ith consider.ible appear¬ 
ance of succe.ss .so far as the statistical evidenct' goes. 

Treatment.—Hapifily, during the dc-cadcs i{)05-25. important 
progress has been made in the treatment of cholera, whiih has 
robbed (he di.soa.se of half its (errors when hospital a(aommoda- 
tion is available. Leonard Rogers of the Indian medical service, 
as the result of his researches on the blood changes in the disease 
.tnd of the action of permang.inates in destroying the toxims 
formed by the cholera vibrios in the intestines, has es(a])lishe(l 
a .system of treatment which has reduced the mortality in (he 
Calcutta h(.)spi(al cases to about on(*-third of its former rale. I'he 
great lo.ss of tluid and .salts from the blood, and the reduction of 
the alkalinity of that fluid are combated by the ijitravenous injec¬ 
tion in severe cases of three to five or more pints at a time of the 
following .solutions: (i) sodium bicarbonate grains lOo and .sod¬ 
ium chloride grains go in a pint of sterile water, .and (2) S(xlium 
chloride grains 120 and calcium chloride (as a cardiac tonic) 
grains four to a pint; one pint of the former alk;iline solution and 
the remaining two to four pints of the second hypertonic saline 
being giv'ca w'henever collapse occurs, or the blood is found to be 
concentrated by the six'cific gravity test; 20 to 30 pints being 
.sometimes administered successfully in the course of a few days 
in very had cases, while the alkaline solution is also given in half¬ 
pint quantities in enemata every tw’o to four hours until the renal 
excretion is fully re-established. In addition two permanganate 
pills of two grains each are given orally every 15 to 30 minutes 
during the stage of acute evacuations to destroy the toxins in the 
bowel. Kaolin, or fine China clay, has the power of loosely com¬ 
bining W’ith cholera toxins and preventing their absorption from 
the intestines, so equal quantities of kaolin and water should be 
given to drink ad libitum. Pituitrin injections are of value to 
maintain the blood pressure and increase the renal .secretion in 
the later stages, and injections of atropine in doses i/ioo grain 
twice a day are also of value as first suggested by Lauder Brunton. 
As the cramps and other symptoms are immediately reliev ed by 
the saline injections, opium is unnecessary and should never be 
given in any stage of cholera, as it strongly predisposes to fatal 
suppression of urine. 

By these methods the mortality in over 1,000 severe cases in 
the Calcutta cholera ward over a number of years past has been 
reduced from 60% to 20% and equally good results were obtained 
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in China in igig. In the Bombay and Central Provinces the 
administration of large quantities of permanganate pills in out¬ 
breaks in villages remote from hospitals has reduced the death- 
rate one-half to one-third of that in untreated cases in the same 
epidemics, although the severest types require intravenous salines 
in addition if life is to be saved. The great paucity of skilled 
medical men in Indian villages alone prevents greater saving of 
life by these methods, and prevention, especially by good water 
supplies and greater sanitary control of cholcra-sprcading places 
of pilgrimage within the endemic areas of the disease in Lower 
Bengal and south-east Madras, together with the compulsory 
inoculation against cholera of all pilgrims before being allowed to 
return to their homes from cholera areas, should be generally 
adopted without further loss of time if this very serious cause 
of mortality in India is to be reduced, as it well might be, and 
Europe saved from further pandemics of cholera. 

See Local Government Board Reports, 18g2-g3-94-95; Clcmow, The 
Cholera Epidemic of 1892 in the Russian Empire; Wall, Asiatic 
Cholera; Nottcr, Epidemiolopcal Society’s Transactions, vol, xvii.; 
Emmerich and Gemund, Munchen. med. Wochenschr. (1904), pp. 
1,086-1,157; Wherry, Department of the Interior Bureau of Govern¬ 
ment Laboratories, iQ (Oct., 1904, Manila) ; Wherry and M’Dill, 
Ibid. No. 31 (May, 1905, Manila). 

CHOLET, a town of western France, capital of an arron- 
dissement in the department of Mainc-ct-Loire. 33 mi. E.S.E. of 
Nantes. Pop. (1936) 2i,()36. Cholet stands on high ground 
on the right bank of the Maine, which is crossed by a T5th cen¬ 
tury bridge. Megalithic monuments are numerous in the neigh¬ 
bourhood. The town owes the rise of its prosperity to the settle¬ 
ment of weavers there by Edouard Colbert, count of Maukwricr, 
a brother of the great Colbert. It sufferecl severely in the War 
of La Vendee of 1793. A public garden occupies the site of the 
old castle. The town possesses a sub-prefecture, a trilmnal of 
first instance, a chamber of commerce and a board of trade- 
arbitrators. There are granite quarries in the vicinity. The chief 
industries arc the manufacture of linen and of preserved foods. 
Cholet is an important centre for the sale of fat cattle, sheep 
and pigs, for which Paris is the chief market. 

CHOLON (“great market’’), a town of French Indo-China, 
the largest commercial centre of Cochin-China. 3^ mi. S.W. of 
Saigon, with which it is united by railway, tramways, roads and 
canal. Cholon was founded by Chinese immigrants about 1780, 
and is situated on the Arroyo Chinois at the junction of the Lo- 
Gom and a canal. Its waterways are frequented by innumerable 
boats and lined in some places with native dwellings built on piles, 
in others by quays and houses built by the French, who have also 
carried out drainage schemes, installed electric lighting in the main 
streets and erected factories, schools, ho.spitals and administrative 
buildings. Its population is almost entirely Asiatic, In 1880 the 
population was 45,000; in 1936 it was about 145,000. Of these 
about half were Chinese, divided into congregations according to 
their place of origin. During the rice season the town is visited 
by a large floating population. Pre-i94r Cholon had a municipal 
council, composed of French, Annamese and Chinese traders. 
An administrator of native affairs, nominated by the governor, 
fills the office of mayor. The rice trade, almost monopolized by 
the Chinese, is the leading industry. Tanning, dyeing, copper¬ 
founding, glass, brick and pottery manufacture, stone working, 
timber-sawing and junk building are other industries. 

CHOLONAN, a linguistic stock of South American Indians, 
so called from the Cholones, its most important tribe. The Cho- 
lonan Indians live in eastern Peru, between the eastern crest of 
the Andes and the upper Huallaga river, from the Monzon in the 
south to the Mayo in the north. Missions were established among 
them in the 17th century, so that they have now largely lost their 
original culture. They are sedentary agriculturists, and still retain 
the use of the blow-gun, widely distributed among the neighbour¬ 
ing tribes to the north and east. They live in cane-walled, 
thatched-roof houses, but, unlike their neighbours to the north 
and east, do not use the hammock for sleeping. They appear to 
have had elaborate puberty ceremonies for the young men. 

See E. Poeppig, Reise in Chile, Peru und auf dem Amazonenstrome, 
etc. (Leipzig, 1835). 
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CHOLULA, an ancient town of Mexico, in the state and on 
the plateau of Puebla, eight miles by rail W. by N. of the city of 
that name, and situated about 6912 ft. higher than sea level. 
Pop, (1940) 8,424. The Mexican national railway passes through 
Cholula, but the city’s commercial and industrial standing is over¬ 
shadowed by that of its larger, more modern neighbour. At 
the time of the Spanish conquest, Cholula—then known as Cholo- 
lan—a large and important town, consecrated to the worship 
of the god Quetzalcoatl, who had here one of the most imposing 
temples in Anahuac, built on the summit of a truncated pyramid, 
the largest of its kind in the world. This pyramid, constructed of 
sun-dried bricks and earth, 177ft. high, and covering an area of 
nearly 45ac., is the most conspicuous object in the town and was 
built probably as an imposing site for a temple. Nothing definite 
is known of its age and histoiy, as the fanatical zeal of Cortes 
and his companions destroyed whatever historical data the temple 
may have contained. Cholula was visited by Cortes in 1519 dur¬ 
ing his eventful march inland to Montezuma’s capital, Tenoch- 
titlan, when he treacherously massacred its inhabitants and pil¬ 
laged the city, pretending to distrust the hospitable inhabitants. 
Cortes estimated that the towm then had 20,000 habitations, and 
its suburbs as many more, but this was undoubtedly a deliberate 
e.xaggeration. The Cholulans were of Nahuatl origin and W'ere 
semi-independent, yielding only a nominal allegiance to Monte¬ 
zuma. They were a trading {xiople, holding fairs, and exchanging 
their manufactures of textiles iyid pottery for other produce. The 
pyramid is believed to have been built by a people occupying this 
region before the Cholulans. 

CHOPIN, FREDERIC FRANCOIS (1810-1849). Polish 

musical composer and pianist, was born at Zelazowa-VVola, near 
Warsaw, on Feb. 22, 1810 {not Mar. i, i8og). His father, of 
French origin, born at Nancy in 1770, had married a Polish lady, 
Justine Krzyzanowska. Frederic was their third child. His first 
musical education he received from Adalbert Ziwny, a Czech 
musician, who is said to have been a passionate admirer of J. S. 
Bach. He al.so received a fair general education at the recently- 
founded Lyceum of Warsaw, where his father was professor of 
I’rench. His mu.sical gtaiius opened to Chopin the best circles 
of Poli.sh society, at that time unrivalled in Europe for its ea.se 
of intercourse, the beauty and grace of its women, and its liberal 
appreciation of artistic gifts. These early imprc.s.sions were of 
lasting influence on Chopin’s development. While at school he 
received thorough instruction in the theory of his art from 
jo.seph Eisner, a learned musician and director of the conser¬ 
vatoire at Warsaw. When in 1829 he left his native town for 
Vienna, where his debut as a pianist took place, he was in all 
respects a jicrfectly formed and developed artist. There is in his 
compositions little of that gradual progress which, for instance, 
in Beethoven, necessitates a classification of his works according 
to different periods. Chopin’s individuality and his style were 
distinctly pronounced in that set of variations on “La ci darem” 
which excited the wondering enthusiasm of Robert Schumann. 
In 1831 he left Vienna with the intention of visiting London; but 
on his way to England he reached Paris and .settled there for 
the rest of his life. Here again he soon bccatne the favourite and 
musical hero of society. His connection with Mme. Dudevant, 
better known by her literary pseudonym of George Sand O/.v), 
is an important feature of Chopin’s life. When in 1839 his health 
began to fail, George Sand went with him to Majorca, and it was 
mainly owing to her tender care that the composer recovered his 
health for a time. Chopin declared that the destruction of his 
relations with Mme, Dudevant in 1847 broke up his life. The 
association of these two artists has provoked a whole literature 
on the nature of their relations, of which the novelist’s Un iliver 
d Majorque was the beginning. The last ten years of ("hopin’s 
life were a continual struggle with the pulmonary disease to which 
he succumbed in Paris Oct. 17, 1849. The year before his death 
he visited England, where he was received with enthusiasm by his 
numerous admirers. Chopin died in the arms of his sister, who 
hastened from Poland to his death-bed. He was buried in the 

I cemetery of Pere Lachaise. 

' In looking through the list of Chopin’s compositions, teeming 
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with mazurkas, valses, polonaises, and other forms of national [ wood, bone, or ivory, somewhat longer and thinner than a lead- 
dance music, one might hardly sup];x)»e that here one of the most pencil. Held between the thumb and fingers, they are used to 
melancholy natures revealed it.self. This seeming paradox is ex- take up portions of food, cut up into small pieces. Many rules 
plained by the tyi)e of Choi)in’s nationality, of which it has justly of etiquette govern the proper conduct of the chopsticks; laying 
been said that its very darues are sadness intensified. Yet not- them across the bowl is a sign that the guest wishes to leave the 
withstanding its strongly pronounced national characteristics table; they are not used during a time of mourning, when food 
Chopin’s music is always expressive of his individual feelings and is eaten with the fingers; and various methods of handling them 
sufferings in the highest possible degree. He is indeed the lyrical form a secret code of signalling. 

composer par cxcelUmce, and the intensity of his expression finds CHORALE, a term in music used by English writers to indi- 
it.s equal in literature only in the songs of Heinrich Heine, to rate the hymn-tunes compo.sed or adopted for use in church by 
whom he has been so often likened. Such high-strung pjassion the German reformers (Lat. Choralis). German writers, how- 
cannot be prolonged, and hence it was in works of small compass, ever, apply the terms “Choral" and “Chorale-geesang," as Luther 
such as the nocturne and the tHude, that Chopin found the hai>- himself would have applied them, to any solemn melody used in 
piest expression of his genius. In compositions of larger scope the church. Jt is thus the equivalent of canto fermo; and the 
he was out of his clement, and even the beauty of his melodies German rhymed versions of the biblical and other ancient can- 
and harmonies cannot wholly banish the impression of incongruity, (ides, .such as the Magnificat and the Te Deum, are set to curious 
Fortunately, he himself had an unerring sense of his own limita- corruptions of the corresponding Gregorian tunes, which adapta¬ 
tions, though there could be no greater mistake than to suppose tions the composers of classical German music called chorales 

that because he wrote in the smaller forms he was not. even so, with no more scruple than they applied the name to tunes of 

one of the greatest of masters. Chof)in’s piano-playing was as secular origin, German or foreign. The peculiarity of German 
exqui.site as his mu.sic, and many accounts left by his contem- chorale-music, however, is that its use, and consequently much 
porarics have testified to the irresistible fascination which he of its invention, not only arose in connection with the Reforma- 
cxercised l)y performances described as the last word in delicacy, lion, by which the liturgy of the church became “understanded 
subtlety and refinement. of the peo[)le,’’ but also that it belongs to a musical epoch in which 

It is well to sift the posthumous works from those published symmetry of melody and rhythm was beginning to assume ar- 
under C.'hopin’s direction, for the last three mazurkas are the tistic importance. The growing sense of form shown by some of 
only things he did not keep bade as misrepresenting him. On Luther’s own tunes {e.g., Vom Ilimmel hock, da komm' ich 
these princi[)le.s his mature wurk.s are summed up in the 42 her) soon advanced, especially in the tunes of Crliger, beyond 

mazurkas (Upp. 6, 7, 17. 24, 30, 33, 41, 50, 50, 50, 63, and the any that was .shown by folk-music; and it provided a massive 

beautiful contribution to the col--bulwark against the chaos that was threatening to swamp music 

lection Notre temps)', seven a on all sides at the beginning of the i 7lh century, 

polonaises (0|)p. 26, 40, 53. 61); A By Bach’s lime all the polyphonic in.strumcntal and vocal art- 

24 preludes (in all the major forms of (he i8th century were mature; and though he loved to 

and minor keys), Op. 28, and the derive the de.sign as well as the details of a large movement from 

single larger prelude, 0[j. 45; (he shape of the chorale tune on which it was based, he became 

37 etudes (12 in Op. 10, 12 in H n quite independent of any aid from symmetry in the tune as raw 

Op, 25. and 3 written for the I* material. The chorus of his cantata “Jesus nun sei gepreiset" is 

MMhode dcs methodes) ; 18 noc- J 1 one of the most perfectly designed and quite the longest of move- 

turnes (0pp. 9, ^5. 27, 32, 37, H nients ever based upon a chorale-tunc treated phrase by phrase. 

48, 55, fi2); 4 ballades, in forms p Vet the tune is one of the most intractable in the world, though 

of Chopin’s own invention ( 0 pp. its most unpromising portion is the basis of the most impressive 

23. 38, 47, 52); 4 scherzos (Opp. | . feature in Bach's design (the slow middle section in triple time.) 

20, 31, 39, 54); 8 waltzes ( 0 i)p. |P , In recent limes the great development of interest in folk-music, 

iS, 34, 42, 64); and several ij and the discovery of the unique importance of Bach’s work, have 

picce.s of various description, gt combined to tempt writers on music to over-estimate the dis- 

notably the great fantasia, Op. U tinctness of the art-forms based upon the German chorale. There 

49, and the impromptus, Opp. 29, | « is really nothing in these art-forms which is not continuous with 

36, 51. The posthumous works I i i: the universal practice of writing counterpoint on a canto fermo, 

number 35 pieces, besides a small j ! Thus Handel in his Italian and English works wrote no entire 

volume of songs a few of which ; J] ^ chorale movements, yet what is the passage in the “Hallelujah" 

are of great interest. T; a chorus from “the kingdom of this world” to the end, but a 

The editions of Chopin’s works j' ^ treatment of the second part of the chorale “Wachet auf”? 

by his pupil Mikuli and by i J Again, to return to the ibth century, what are the hymns of 

Klindworth arc full of valuable | ^ Palestrina but figured chorales? In what way, except in the lack 

elucidation as to methods of per- iyci of symmetry in the Gregorian phrasing, do they differ from the 

forniance, but unfortunately they W ® contemporary setting by Orlando di Lasso, also a Roman Catholic, 

do not distinguish the com-- J of the German chorale “Vater unser im Hiinmelreich"? In later 

mentary from the text. The tbustih or the choraie.s, as in Mendelssohn’s oratorios 

critical edition publi.shed by Chinese chopsticks, to the left and organ-sonatas, has had rather the aspect of a revival than of 
Breitkopf and Hartel. with all is a long, slender knife with a development; though the technique and spirit of Brahms’s 
its mistakes, is absolutely neces- engraved case posthumous organ chorale-preludes is thoroughly modern and 

sary for students who wish to know what Chopin wished to put vital. 

into the hands of players of independent judgment. One of the most important, and practically the earliest collec- 

The Chopin literature is very extensive. The standard biog- tion of “Chorales’’ is that made by Luther and Johann 'Walther 
raphy is the English work of Prof. F. Niecks (1888). while other (1496-1570), the “Enchiridion," published in 1524. Next in im- 
leading works are those by Liszt, Karasowski and Huneker. See portance w'c may place the Genevan Psalter (ist ed., Strasbourg, 
also W. II. TIadow, Studies in Modern Music, Henry Bidou, 1542, final edition 1562), which is now conclusively proved to be 
Chdpin (1927) and G. Ashton Jonson’s useful Handbook to the work of Bourgeois, From this Stemhold and Hopkins bor- 
Chopitds rowed extensively (1562). The psalter of C. Goudimel (Paris, 

CHOPSTICKS, the “pidgin-English" name for the pair of 1565) is another among many prominent collections showing the 
small tapering sticks used by the Chinese in eating. (Chinese steps towards congregational singing, i.e., the restriction to “note- 
kwai-tse “the quick ones,” “chop"-quick.) They are made of against-note" counterpoint (jc. plain harmony), and, in 12 cases, 
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the assigning of the melody to the treble instead of to the tenor. 
The first hymn-book in which this latter step was acted on 
throughout is Osiandcr’s “Geistliche Licder . . . also gesctzt, 
das ein christliche Gemein durchaus mitsingen kann” (1586). 
But many of the finest and most famous tunes are of much later 
origin than any such collections. Several (e.g., “Ich freue mich 
in dir”) cannot be traced before Bach, and were very probably 
composed by him. (D. F. T.) 

CHORAL SINGING. In Great Britain choral singing, from 
1913 to 1928, falls into three periods—the splendid activity which 
was checked by the World War, the struggles during that dark 
period, and the efforts since 19^9 to find means of meeting the 
new situation. In the first period there was extraordinary vitality 
and much new impetus. 

Some Notable Figures. —The old tradition of solid, square- 
toed choralism had been shaken to the roots by the personality of 
Dr. (now Sir) Henry Coward, the Sheffield chorus master. He 
had turned the big, heavy, unwieldy body of the provincial choral 
society into a living, sensitive, functioning organism, and his ex¬ 
ploits had created a sensational interest in this form of art. Some 
of his disciples, no doubt, carried his ideas too far and lost sight 
of the end in exploiting the means. There were other notable 
workers in the field, with different aims, each contributing to the 
general good. Harry Evans, by his work in Wales and Liverpool, 
his keen pcrsomility and ix?nctrating insight, made a great im¬ 
pression on the choral world. He was particularly successful in 
modern works for large choirs, exploiting vivid colouring. His 
comparatively early death in 1914 was a severe loss. 

Two other choirs, also under men of outstanding personality, 
were beginning to attract attention. Both were breaking away 
from the lines traditionally followed by the average British choral 
society. In 1904 Charles Kennedy Scott, an able and versatile 
musician, founded in London the Oriana Madrigal Society, a small 
body originally intended to arouse interest in the English madrigal 
school. It eventually widened its scoi:>e and devoted much atten¬ 
tion to modern British unacc ompanied choral works, and in the 
period in question it was becoming firmly established in public 
notice. The choice of programmes struck out new lines and gave 
fresh ideas to choral conductors all over the world. 

In Glasgow an amateur musician, Hugh S. Roberton, was 
attracting attention by the skilled singing of his Orpheus Choir, a 
body of about 120 singers, concentrating mostly on Scotti.sh song 
arrangements and unaccompanied works on a small scale. Dr. 
E. C. Bairstow, organist of York Minster since 1913. was proving 
himself one of the most able choral conductors in the land, and a 
church musician who made the services at the Minster among 
the finest of the world. 

The period being described wa.s also remarkable for experi¬ 
ments in choral composition. The new technique acquired by 
large choral societies and the enormous strides made by choirs in 
touch with the competition festival movement oixmed up new 
possibilities to composers. The most daring experimentalist was 
Sir Granville Bantock, who wrote (1912-14) Atalanta in Calydon 
and The Vanity of Vanities. Entitled choral symphonies, they are 
divided into four movemerits on the lines of the traditional or¬ 
chestral form, and are written for unaccompanied voices. The 
voices are disoosed in 20 and 12 parts respectively, not with a 
view to polyphonic writing, but to obtain contrasts of colour on 
the lines of strings, wind and brass of the orchestra. Many highly 
original effects are obtained, and severe problems set for choir 
and trainer. 

Recent Developments. —On the conclusion of the World War 
the task of reconstruction proved even greater than had been 
anticipated. Traditions had been broken and the formerly constant 
supply of tenors and basses was not and has not been recaptured. 
Subscribers who had supported institutions for many years as a 
duty did not resume their help. The war, too, had accelerated a 
change of taste which had gradually been coming about. Standard 
societies had always been able to rely upon the popular oratorios 
of Handel and Mendelssohn to crowd houses and fill coffers. The 
Messiah had paid many and many a deficit. But, generally 
speaking, this was no longer the case. Moreover, costs of halls, or¬ 
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chestra, printing and advertising, were all higher, and in addition 
there was the devastating entertainment tax. Consequently few 
societies could meet their expenses. 

On the other side of the account, however, there w-as a new 
awakening of competition festivals, which, firmly established 
before the war, have attained an extraordinary vitality since. 
One great value of this movement is that it affords a raison 
d’itre for the existence of every kind of society, except the larger 
bodies. Rural festivals bring into existence choirs in the smallest 
of villages, and the larger festivals stimulate the. virtuo.sity of the 
leading bodies. Choirs connected with churches and chapels, 
womens institutes, guilds, boy scouts, all sorts of male, female 
and mixed organizations, are encouraged, improved and given a 
new odtlook. In this way the problem of finding an audience for 
a concert and making ends meet may be avoided. 

There has been a remarkable development of male voice choirs, 
mostly of working men, often connected with factories or works 
of various kinds, and these have, to a certain extent, thinned the 
male ranks of mixed choirs. A keen sense of sportsmanship and 
comradeship results in much more intcn.sive work than is cus¬ 
tomary with mixed choirs. “Trade” bodies were willing to submit 
to 60 or 70 rehearsals of a single part song. A much higher stand¬ 
ard of music is now obtained through the influence of these festi¬ 
vals. The singing of madrigals has received an immense imixtus. 
Choral arrangements of folk songs and compositions by the best 
of our modern composers are being brought within the ken of 
many thousands of people. For some festivals choirs prepare 
choruses from an important work which is finally given by com¬ 
bined forces. In this way tiny rural villages know their Bach 
cantatas, and are even intimate with the B minor Mass and 
other large-scale compositions. 

Another striking development of importance has been the 
growth of “works” choirs, some of which are very fine bodies. 
The Glasgow police and tramways choirs and the L.N.E.R. Musi¬ 
cal Society are examples. One interesting fact is being disclosed 
by this activity. It was thought that the best choral singing was 
to be found only in Yorkshire, and that other parts of the country 
could not hope to rival that county. But the opinion of most 
adjudicators is that first-rate work can be produced anywhere. 
Without doubt the most robust voices come from this northern 
county, and in other parts of the country the current quality is 
less adapted to powerful and brilliant results, but a good con¬ 
ductor can produce superlatively good results from material exist¬ 
ing in any district in the British Isles, Adjudicators of the widest 
experience have found astonishing results in places which were 
supposed to be unmusical. The general consensus of opinion 
among critics at the Leeds festival of 1925 wa.s that although 
vocally the choir there was perhaps the finest in the world, 
technically it was inferior to many bodies in other parts of the 
country. This change of centre foreahatlows a new era in choral 
singing. 

Some Notable Choirs. —In London the Oriana Choir con¬ 
tinues to do good work, forming a model for madrigal .singing, and 
producing the latest works of modern British comiiosers. In 1919 
the Philharmonic Choir was formed in order that a large choral 
body might be affiliated with the Philharmonic Society. Kennedy 
Scott was appointed conductor, and he had proved as brilliant 
with a large choir as with a small one. Among the important 
works produced, in addition to classics, have been Bax’s motets 
and the choral works of Delius. In particular, the performance of 
the Mass of Life in April 1925, reached a remarkable standard, 
London possesses, for the first time in it.s history, both a large 
and a small choir which can give performances unexcelled any¬ 
where else in the kingdom. A junior philharmonic choir, compo.sed 
of young women, is now in existence. Besides giving concerts of 
its own, it forms a source from which experienced singers can 
be drafted into the main body. 

In Scotland. —^The Glasgow Orpheus Choir has reached a state 
of popularity unprecedented in the history of choral singing, and 
maintains the level of its superlatively polished iierformances. It 
attracts crowded audiences in Gla.sgow, gives concerts all over 
Scotland, and makes annual raids into England. It has done 
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much to stimulate choral singinj?; its policy has been to afford 
opjxjrfunities for the training of conductors, and to give advic< 
and assistance on the question of formation of new choirs. I 
is probably the first time that any choir has undertaken mis¬ 
sionary work on .such a large scale. v\ most successful tour was 
made in Canada and the United States of America, in the summei 
of I(>26, and the reputation of British choral singing was bril 
liantly enhanced. In Manchester the Halle Choir (chorus master 
Mr. Dawber) has within late years won fre.sh honours at the con 
certs conducted by Sir Hamilton Harty. 

Changes of Taste. —A significant feature in recent years has 
been the greatly irureased interest in Bach. At the beginning 
of the century Bach was considered suitable for only the finest 
choirs, and esfiecially cultured audiences. His cantatas were 
almost unknown in Britain. Now large and small societies pro- 
diue his larger works frequently, and his church cantatas are 
being regularly performed. Reference may be made in this 
connection to an ex[)eriment, the founding of the Newcastle-upon- 
'I’yne Bach Choir in t()i 5 to perform the works of the master, 
not with the wrong proportions of an orchestra of 50 and a choir 
of ,too, but with forces aiiproximating to those used in his day. 
'I'lu* choir, after a iieriod of experiment, was fixed at 40, ten to a 
line. 'I'he orchestra varies according to the work conct-rnecl; in 
some cases it is practically equal to the choir in numbers. Besides 
all the* large works of Bach and the motets, al)out 80 of his can¬ 
tatas have been giyen. A three clays’ Bach festival was given in 
London in l eb. 1921. British composers are also incluclc*cl in the 
scheme of work, over 00 having been re[>re.seiUc‘d. It gave in 
Newcastle, cathedral in i().74 the first known complete per¬ 
formance of Byrd's recently discovered Circa/ Service, and the 
Carnegie Unitc-cl Kingdom Kriist .sent the choir to give three jier- 
formances of it in St. Margaret’s, Westminster, London, in 
Novc’mber of the same year. Several choirs have been formed 
on its lines, in Doncaster, Stockton, Leicester, Liverpool, and are 
helping to spread n knowledge of Bach unrivalled in any other 
eountry outside (u;rmany if, indeed, that country is not now out¬ 
distanced in this direction by (Ireal Britain. A Bach Cantata Club 
began operations in London in Feb. ic;26, under (he direction of 
C. K. Scott. 

'I'he Newcastle-upon-Tyne Bach C'hoir was invited to .sing at 
the festival of the International Society for Contemporary Music, 
in J-'rankfurt-on-Main in July 19:17, and afterwards made a short 
tour of German university towns, singing unaccompanied British 
music ranging from Byrd to Holst. 

Advance in Technique. —It is impossible in a short article 
even to mention all the manifestations of choral singing through¬ 
out Great Britain. As a result of (he competition festival move¬ 
ment, nc'w conductors of merit are appearing cveryw'here. Works 
which, a few' years ago, were looked upon as extremely difficult, 
for instance*, Elgar's Cicrondus, are now sung in many small (owns. 
The work in question will receive 50 to 00 pc*rformances every 
winter. To lake a single example, an isolated town like Kendal, 
with a pojnilation of 14,000, can prcxluce such works as Holst's 
Cloud Messcfi^er and \'aughan Williams’ Sea Symphony. 

. At the same time the improved standard of choral singing has 
inspired a series of fine works by British composers. Vaughan 
Williams’ unaccompanied Mass, and his oratorio, Sancta Civitas, 
Holst's Hymn of Jesus and first choral symphony, and a remark¬ 
able group of unacconqianied motets by Arnold Bax, are a tribute 
alike to the technical ethc iency of c horal bodies and to the vitality 
and high levrl of the great tradition of native compositions for 
choirs. 

Community singing has been another development of (he 
movemc'iit and was inaugurated in IC115 on the lines of successful 
gatherings in Australia. Meetings were organized at which folk, 
national, and simple classical songs were sung in vuiison, and easy 
rouiuis were rehearsed, the music being taught by pattern, so that 
nonechnical knowledge w’as demanded from the singers. This 
“caught on’’ in a remarkable way, and the movement promises to 
become a jx-rmanent feature of national life, closely allied with 
the tolk dance revival. Notable leaders are Gibson Young (who 
was one of the prime movers in Australia), Geoffrey Shaw, Sir 


Richard Terr>', and Sir Hugh Allen. 

In the Dominions. —British choirs overseas bid fair to follow 
the good example of the Mother Country. Dr. Fricker, late of 
Leeds, is doing splendid work in Toronto. The Winnipeg Male 
Voice Choir, under Hugh Ross (since conductor of the Schola 
Cantorum in New York) impressed visiting adjudicators greatly. 
British adjudicators returning from recent comixtitivc festival 
tours, report that choral activity may outdistance the Mother 
Country in a short time, and speak enthusiastically of a remark¬ 
able standard of performance. Po.ssibly by virtue of its climate, 
Australia produces splendid women’s voices, which rather over- 
weigh the men’s. South Africa is producing some astonishing 
results with native races, esjxcially in schools, where early ma¬ 
turity enables fully Hedged four-part singing to be cultivated. 
There is much choral activity in the main centres of that con¬ 
tinent. ' (W. G. W.) 

THE UNITED STATES 

The early growth of choral music in the United States, as 
elsewhere, was associated with the Church. It was the Puritans 
of New England rather than the Dutch colonists of New York 
who were mainly responsible for the earliest developments, and 
(his although the Pilgrim fathers brought (0 America a hatred of 
musical culture that is without parallel in history. Over a century 
if controversy was required, indeed, before the Church reluc¬ 
tantly accepted organized singing in “the new and ruleahle way,” 
which simply meant singing from the printed page rather than 
constantly rejiealing the traditional tunes from memory. Even 
late in the iSth century some localities still sang in “the usual 
way,” which often consisted of the congregation’s singitig parts 
of two or three different tunes to one stanza of a hymn, or even 
singing different tunes at the same time. These melodies w'ere 
ling so slow'ly (hat it was often necessary to take breath twice 
on one and the same (one or word-syllable. 

In the face of such a handicap, it is surpirising that early choral 
singing developed as rapidly as it did. But the acceptance of 
organized singing in the Church brought with it the advent of 
the singing .school, with its psalm-tune teacher, and thereafter 
Ihe choral society was a natural development. An early, but it 
must be admitted not too well authenticated, report describes a 
[lerformance of the Messiah with organ accompaniment in the 
New York Trinity church as long ago as Jan. 9, 1770, less than 
28 years after the original production of the work. 

Early Organizations.—Probably the first stable organization 
of amateur singers in America was the Stoughton Musical Society, 
'ounded in Stoughton, Mass., by the first American composer, 
iVilliani Billings, in 1786. This antedates by five years the famous 
Berlin Si?it;akai 1 e.viic. A rapid growth of similar choral societies 
ollowcd, so that by 1812 the regularly cslablisheci amateur 
horuses in America already outnuiTihcred those of Germany, 
although the latter were doubtless vastly superior in quality. Of 
more lasting influence than the Stoughton Society was the Handel 
and Haydn Society, founded in Boston in 1815. This, while it 
lasted, became to America what the Siuf^akademie of Berlin was 
o Continental Europe—the model for all similar organizations 
hroughout its native country. It may be added that this society, 
whose present conductor is Thompson Stone, actually negotiated 
with Beethoven for a new choral work. 

Henceforward, choral societies api>earcd in rapid succession. 
The .short-lived Handel and Haydn Society of New York gave 
way to the New York Choral Society and the New York Sacred 
Music Society, both established in 1S23, though the former only 
lasted a year. In 1844 the Musical Institute of New' York was 
ounded. but by 1850 it was saved only by an amalgamation of 
he three New York choral groups, the Vocal Society, the Sacred 
Music Society and the American Musical Institute, all combining 
to form the New York Harmonic Society. As a result of a con¬ 
troversy the short-lived Mendelssohn Society was formed in 1863, 
but nothing of a permanent nature was established until 1873. 
when Dr. Leopold Damrosch organized the New York Oratorio 
Society, which remains to-day as probably the foremost choral 
organiziition in the United States. 



CHORAL SYMPHONY—CHORLU 623 


In recent years the Harvard and Radcliffc Glee clubs have taken 
part in notable choral p)erformances \vith the Boston Symphony 
orchestra under Koussevitzky. 

New York Oratorio Society. —Starting with a group num¬ 
bering from 15 to 20, and giving its first concert with only 60 
voices, Dr. Damrosch lived to direct such a festival as that 
of 1881 when he conducted a chorus of 1,200 and an orchestra 
of 250. At his death the work was continued by his son Walter 
and later, for a short period, by Frank Damrosch. Louis Koem- 
menich, a German conductor, did much for the development of 
the Oratorio Society. After i()2i the society was under the 
Ic.ulcrship of Albert Stoessel. who. in its annual Christmas pro¬ 
duction of the Messiah, and performances of other compositions 
of the great classical masters, as well as of modern works, had 
continued the traditions of the organization. In 1027 the .society 
gave the first complete performance in New York of Bach’s 
li Minor Mass. The Oratorio Society shares with the more recent 
Schola Cantorum of New York, founded by Kurt Schindler in 
1909 (Hugh Ross, conductor), the responsibility of providing 
New York with choral music. 

It was due largely to the singing schools of New' England that 
choral culture found its w’ay to other sections of the country. In 
the west, Cincinnati became a choral centre, developing around 
the German population who were re.sponsible for the first Amer¬ 
ican Sdiii’erjrst in 1849. just four years after such reunions had 
been introduced in Wurzburg, Germany. Theodore Thomas was 
responsible for the first of the famous Cincinnati festivals, in 
1873. With one exception they have taken place biennially since 
that time. The director in 1931. 1933, 1935, 1937 and 1939 w’as 
Eugene Goossens. 

Of eastern choral festivals, (wo are of outstanding importance. 
The annual Worcester (Mass.) music festival was established in 
1858 under the name of Musical Convention. In 1873 it became 
the Worcester County Musical Festival. The annual Bach festival 
at Bethlehem, Pa., is devoted to the works of the great master, 
and was resfionsible for the first complete .\merican perform¬ 
ance of the B Minor Mass. To-day the choral societies in the 
United Stales are almost innumerable; Philadelphia alone boasts 
over 60, and the number of such bodies throughout the whole 
country is being added to every year. 

Hiiu.ioriKAPiTY,' -Klson. The History of American Muhc; Key, Inter¬ 
national Music. Year Book; Krchbicl. Choral Music in Ncso York; 
Mccs, Choirs and Choral Music; Bauer, Music Throuf^h the .i^’es. 

(A. Sto.) 

CHORAL SYMPHONY, a symphony including choral 
movements or numbers. Beethoven’s ninth .symphony, with vocal 
finale for four solo singers and chorus, is the most famous of all 
such works. Another is Mendelssohn's Hymn of Praise. Among 
more recent composers Mahler wrote several choral symphonies. 

CHORAZIN and BETHSAIDA. Towns in the neighbour¬ 
hood of Capernaum (Mth. xi., 21; Lk. x., 13). Since the i8th 
century the former has been identified with a ruined site Khirbct 
Kerdzeh about 2 m. N. of Tell Hum (Capernaum). Amongst the 
ruins are (he remains of a synagogue built of black ba.salt. Scholars 
are divided as to whether one Bethsaida is to be sought or two. 
Those who favour one generally locate it east of the Jordan at 
Et-Tell or El-\Ardj (cither site an.swering the description of 
Bethsaida-Julias of Josephus, Antiq. xviii, 2. 1) or at Mas 'adiyeh. 
Those who would look for a separate “Bethsaida of Galilee” 
(John xii., 21) have advocated variously Tell Hum, 'Ain et-Td- 
bighah, Khirbet (Khan) Minyeh or 'Ain ct-Thieh. Now that 
Tell Hum has been identified with Capernaum, the identification of 
.Khirbet Minyeh with Bethsaida is being urged. 

CHOREA: sec St. Vitus's Dance. 

CHORIAMBIC VERSE or CHORIAMBICS, lyric verse 
based on the choriambus, a group of four syllables, (i.e., 

choree or trochee-[-iamb). It is especially characteristic of Aeolic 
verse, as that of Alcaeus, Sappho, and their Latin imitator Florace, 
but is not confined to it. Regularly, one or more choriambi are pre¬ 
ceded, or followed, or both, by other groups of syllables, as 

mm WV — 

hoc dca uelre Sybarim 1 cur properas 1 amanclo fCircatcr Sapphic). 


integer ui i tue scelcris 1 que purus (Sapphic hcndecasyllablc). 

V./V- 

sic fni',trcs Ilelenac ] lucida siidera (Lesser Asclepiad). 

tu ne 1 qiiaesieris 1 scire nefas | quern mihi quein | tibi 

(Greater Asclcpiad). 

These and other varieties arc arranged into various stanzas. 
These are essentially metres meant for song, not recitation, and 
are used to express emotion, serious or trivial. Sec Glyconic; 
Sapphic Metre. 

Modern music often contains choriambi, but the few attempts 
at these in modern verse are mere tours dc force as Gilbert 
Murray’s;— 

“an old I eagle, a blind 1 eagle who waits 1 hungiy and cold j and 

still.” 

CHORICIUS, of Gaza, Greek sophist and rhetorician, flour¬ 
ished in the time of Anastasius I. (a.d. 491-518). He was the 
jiupil of Procopius of Gaza, who must be distinguished from Pro¬ 
copius of Caesarea, the historian. His declamations, often accom¬ 
panied by commentaries, include, besides panegyrics, funeral ora¬ 
tions, and stock themes, Epithalamioi, or w'cdding speeches. 
Choricius was also the author of so-called Ekphraseis, descriptions 
of works of art after the manner of Philostratus. His moral 
maxims were largely drawn upon by Macarius Chrysocephalas, 
metropolitan of Philadelphia (middle of the 14th century), in his 
Rodonia (rose-garden). A special feature of Choricius' style is 
the avoidance of hiatus, peculiar to what is called the school 
of Gaza. 

Editions by J. F. Boissonade (1846, .supplemented by C. Graux in 
Revue de philologie, 1877), and R. Forster (1882-04); see also C. 
Kir.'^ten, “Quae.stiones Chorician.ie” in Breslauer philologist hr Abhand- 
lungen, vii. (1804); G. Pielsch, “De Ghoricio Patrocli declamationis 
auifore” in same publication (iQio), and article by W. Schmid in 
Paulv-Wissowa’s Realcncyklopddie, iii. 2 (1809). On the Gaza school 
see K. Seitz, Die Schule von Gaza (Heidelberg, 1893). 

CHORIN, AARON (1766-1844), Hungarian rabbi and pi¬ 
oneer of religious reform, born at Weisskirchen, Moravia, on 
Aug. 3, 1766, educated at Prague, and became rabbi at Arad in 
1789. His Emck ha Shawtdi (Vale of the Plain) of 1803 was 
declared heretical by the orthodox party, but he continued to 
favour .such reforms as modification of the traditional laws, 
vernacular prayers, and the use of the organ. Chorin was also 
interested in the promotioD of schools, seminaries, and profes¬ 
sions among the Jews. He died on July 26, 1844. 

See L. Low: GesammcUe Schrijten vol. ii. (Szegedin, 1889). 

CHORIZONTES (“separators’"), the name given to the 
Alexandrian critics w'ho denied the single authorship of the Iliad 
and Odyssey, and held that the latter poem w’as the work of a 
later poet. The most important of them were the grammarians 
Xeno and Hellanicus; Arist.irchus was their chief opponent (see 
Homer). 

CHORLEY, a municipal borough, Chorley parliamentary 
division. North I.ancashire, England, 22 mi. N.W. from Manches¬ 
ter, on the L.M.S.R. and the Leeds and Liveri)ool canal. Pop. 
(est. 1938) 30,140. Area, 6.7 sq.mi. The town is situated on the 
“fall-line” between a westward projection of the Pennines and 
the North Lancashire plain. The church of St. Lawrence is mainly 
I’erpendifular and contains fine woodwork. 7 >x(ile.s, railway- 
wagon making and metal-working areUhe chief industries, hut 
there are .several coal mines and stone quarries. There is a large 
rc.scrvoir of the Liverpool corporation water works with a ca|)arity 
for 48,300,000 gal. The beautiful Elizabethan mansion of Astley 
hall, with ])ark, was jiresented to Chorley as a World War I me¬ 
morial. The corporation bought Duxbur>' park (541 ac.) in 1932. 

CHORLU or CoRLu, a town of European Turkey, in the 
vilayet of Adrianople; on the left bank of the Chorlu. a small left- 
hand tributary of the Ergene, 25 mi. N.E. of Silivri on the Sea 
of Marmora, and about 75 mi. by rail from Istanbul. Population 
(1940) 16,979. Chorlu has a station on the Istanbul-Edime rail¬ 
way. 

It manufactures woollen cloth (shayak) and native carpets, 
and exports cereals, oilcloth, carpets, cattle, poultry, fresh meat, 
game, fruits, wine, alcohol, hides and bones. 
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CHOROGRAPHY. (i) A description or delineation on j 
map of a district or tract of country (from the Gr. ^ 

of country, and 7p<4</»€ty, to write). The word is common in oh 
Kco(Cfraf)hical treatises, but is now .superseded by the wider use oi 
“tojKtpraphy.” 

(2) A system of notation to indicate the ste{>s and movement: 
in dancinft. 

CHOROTEGA, a group of linguistically related Indian tribe* 
located on the west coasts of Honduras (Choluteca), Nicaragua 
(Manguc), and Costa Rica (Orotina). Other groups are found in 
southern Mexico. AH have lost their tribal identity, although the 
Mangut! dialect is still in existence. Archaeological evidence 
assigns to the Chorotega an important place in the aboriginal cul¬ 
ture history of Central America, for early phases of the Chorotega 
underlie the most ancient remains of the Maya. 

See S. K, Lothrop, “Pottery of Costa Rica and Nicaragua,” 
Contributions from thr Museum of the American Indian, Heye 
Foundation, vol. viii., 1926, p. 20-100. 

CHOROTES, a tribe of South American Indians belonging to 
the Matacan {q.v.) linguistic stock. The Chorotes live in southern 
Bolivia on the eastern side of the upper Pilcomayo river. They are 
a tall, long-headed folk, with a simple scmi-nomadic type of cul¬ 
ture. The dress of both .sexes is a short kilt of skins or coarse 
woollen cloth. To-day, at least, the Chorotes practise some agri¬ 
culture. They live in small, rudely thatched huts. They have no 
canoes. The bow is the main weapon. Simple pottery and netted 
bags are made. Village chiefs are hereditary and have considerable 
jKAver. The women select their husbands. 

See E. Nordenskiokl, Indianerlehcn; El Gran Chaco (Leipzig, 1013). 

ch6rum or (^oKUM, the chief town, pop. (1940) 22,776, of 
the vilayet of the same name in Turkey, altitude 2,300 ft., on the 
edge of a plain, almost equidistant from Amasia and Yozgal. Pop. 
of vilayet (1940) 302,745. The ancient Eucliaita, 15 mi, E., was 
attacked by the Huns a.d. 508, and became a bishopric at an early 
period. It contained the tomb of the revered St. Theodore, who 
slew a dragon in the vicinity and became one of the great warrior 
saints of the Greek Church. (.See J. G. C. Anderson, Studia 
Vontica.) 

CHORUS (Gr. xopov), properly a dance, and especially the 
sacred dance, at (ompanied by song, of ancient Greece at the fes¬ 
tivals of the gods. I'he word seems originally to have 

referred to a dance in an (mclosure, and is therefore usually con¬ 
nected with the root appearing in Gr, xbpros^ hedge, enclosure, 
Lai. hortux, garden, and in the Eng. “yard,” “garden” and “garth.” 
In the chorus sung in honour of Dionysus the ancient Greek drama 
had its birth. From that of the winter festival, consisting of the 
Kospos or l)and of revellers, chanting the “phallic songs,” with 
ribald dialogue between the leader and his band, sprang “comedy,” 
while from the dilhyrambic chorus of the spring festival came 
“tragedy.” (For the history of the chorus in Greek drama see 
Dkama; Greek Drama.) 

The chorus as a factor in drama survived only in the various 
imitations or revivals of the ancient Greek theatre in other lan¬ 
guages. A chorus is found in Milton’s Samson Agonisles. The 
Elizabethan dramatists applied the name to a single character 
emplt)yed for the recitation of prologue.s or epilogues. Apart from 
the uses of the term in drama, the word “chorus” has been em¬ 
ployed chietly in music. It is used of any organized body of singers, 
in opt‘ra. oratorio, cantata, etc., and. in the form “choir,” of the 
trained body of singers of the musical portions of a religious service 
in a cathedral or church. As applied to musical compositions, a 
“chorus” is a composition written in parts, each to be sung by 
groups of voices in a large body of singers. The word is also used 
of that part of a song repeated at the close of each verse, in which 
the audience or a body of singers may join with the soloist. 

In the early middle ages the name chorus was given to a prim¬ 
itive J.)agpipe without a drone. Giraldus Cambronsis in his TopO' 
jfraphia Iliberniae mentions it as one of the three instruments of 
Wales and Scotland, though there is some reason to believe that 
he may have been confusing it with the crot or erwth, an entirely 
different instrument. It is further recorded that King James I. of 
Scotland was renowned for his skill as a performer on various 


musical instruments, one of which was the chorus. 

CHOSE, a term used in law in different senses. Chose 
local is a thing annexed to a place, as a mill. A chose transitory 
is that which is movable, and can be carried from place to place. 
But the use of the word “chose” in these senses is practically 
obsolete, and it is now used only in the phrases chose in action 
and chose in possession. A “chose in action,” in its more limited 
meaning, denotes the right to sue for a debt or damages, whether 
arising out of a contract or a tort. Less accurately, the money 
itself which could be recovered is frequently termed a chose in 
action, as is also sometimes the document evidencing a title to 
a chose in action, such as a bond or a policy of insurance, though 
strictly it is only the right to recover the money which can be so 
termed. Choses in action were either legal or equitable. Where 
the chose could be recovered by an action at law, as a debt 
(whether arising from contract or tort), it was termed a legal 
chose in action; where the chose was recoverable only by a suit 
in equity, as a legacy or money held upon a trust it was termed 
an equitable chose in action. 

The courts of Common law did not originally (except in the 
case of negotiable instruments) recognize the assignment of choses 
in action. Any attempt to assign a chose in action was invalid, 
and if the debtor paid the assignee, he could be compelled to pay 
I he debt over again to the assignor. The only way in which a 
debt could be transferred was by a new contract of a trilateral 
nature in which the debtor was released by the assignor, and con¬ 
sented, in consideration of such release, to become liable to the 
assignee. This was a novation, not an assignment. But courts 
of equity at an early date gave effect to an assignment of a chose 
n action for valuable consideration, treating the as.signce as an 
igent of the assignor with an irrevocable authority to collect and 
keep the proceeds. By the end of the eighteenth century the 
law courts adopted a similar doctrine permitting the assignee to 
sue in the assignor’s name. Winch v. Kceley, i T.R. 619. In 
America statutes known as real party in interest statutes are 
common permitting the assignee to sue in his own name. In 
England under the Judicature Act of 1783 as amended by the 
Law of Property Act, 1925, permits the assignee to sue in his own 
name without joining the assignor, provided (a) the assignment 
was absolute and not by way of charge only; (b) the assignment 
was in writing; and (c) notice in writing was given to the debtor 
or party to be charged. 

See Williston, Contracts, c, 14. 

A chose in possession is opposed to a chose in action, and is 
a thing in actual physical possession. A chose in possession is 
recly transferable by delivery. 

CHOSEN: see Korea. 

CHOSROES (koz'ro-ez), in middle and modern Persian 
Khosrau (“with a good name”), a common name, borne by a king 
of the Iranian legend (Kai Khosrau); by a Parthian king, com¬ 
monly called by the (ireeks Osroes; and by the following two 
lassanid kings. 

I. CHOSROES I., “the Blessed” {Anushirvan), a.d. 531-579, 
successor of Kavadh I., and the most famous of the Sassanid 
kings. At the beginning of his reign he concluded an “eternal” 
,)eace with the emperor Justinian, who wanted to be free for the 
:onquest of Africa and Sicily. But successes against the Vandals 
and Goths caused Chosroes to renew the war in 540. He invaded 
>yria and took Antioch, and during the next years fought success¬ 
fully in Lazica or Lazistan (the ancient Colchis, q.v.), on the 
Black sea, and in Mesopotamia. In 545 an armistice was con- 
luded and in 562 a peace for 50 years, in which the Persians 
left Lazistan to the Romans, and the Romans paid subsidies to 
Persia. Meanwhile in the east the Hephthalites had been attacked 
by the Turks, who now appear for the first time in history. 
Chosroes united with them and conquered Bactria, while he left 
the country north of the Oxus to the Turks. He also assisted 
the dynasts of Yemen to expel the Ethiopians and Yemen be¬ 
came dependent on Persia. In 571 a new war with Rome broke 
out about Armenia, in which Chosroes conquered the fortress Dara 
on the Euphrates, invaded Syria and Cappadocia, and returned 
with large booty. During the negotiations with the emperor 
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Tiberius, Chosroes died in 579. and was succeeded by his son 
Hormizd IV. 

Although Chosroes had extirpated the heretical Persian sect 
of the Mazdakites {see Kavadii) he was a tolerant adherent of 
Zoroastrian orthodoxy. He introduced a system of taxation, 
based upon a surv’^ey of landed possessions begun by his father, 

2. Chosroes II., “the Victorious” {Parvez), 590-628, son of 
Hormizd IV and grandson of Chosroes I, was raised to the 
throne by the magnates who had rebelled against his father in 
590. At the same time the general Bahram Chobin proclaimed 
himself king. The war with the Romans, begun in 571, had not 
yet ended. Chosroes fled to Syria, and persuaded the emperor 
Maurice (q.v.) to send help. Many acknowledged Chosroes, and 
in 501 he was brought back to Ctesiphon and Bahram Chobin 
beaten. Peace with Rome was then made, Maurice merely 
restoring the former frontier and abolishing the .subsidies which 
had formerly been paid to the Persians. When in 602 Maurice 
was murdered by Phocas, Chosroes began war with Rome to 
avenge his death. His armies plundered Syria and Asia Minor, 
and in 608 advanced to Chalcedon. In 613 and 614 Damascus 
and Jerusalem were taken by the general Shahrbaraz, and the 
Holy Cross seized. Soon after, Egypt fell. The Romans could 
offer little resistance, as they were torn by internal dissensions, 
and pressed by the Avars and Slavs, At last, in 622, the emperor 
Heraclius (successor of Phocas in 610) was able to take the field. 
In 624 he advanced into northern Media, where he destroyed the 
great fire temple of Gandzak (Gazaca); in 626 he fought in 
Lazistan, while Shahrbaraz advanced to Chalcedon and tried in 
vain to conquer Constantinople. In 627 Heraclius defeated the 
Persian army at Nineveh and advanced toward Ctesiphon. Chos¬ 
roes fled, and as his despotism and indolence had roused oppo¬ 
sition, his eldest son, Kavadh II, whom he had imprisoned, was 
set free and proclaimed king. Four days afterward, Chosroes 
was murdered (Feb. 628). Meanwhile, Heraclius returned in 
triumph to Constantinople; in 629 the Cross was given back to 
him and Egypt evacuated, while the Persian empire, from the 
apparent greatness which it had reached ten years earlier, sank 
into hopeless anarchy. 

See Persia: Ancient History, and the references there given. For the 
Roman wars see authorities quoted under Maurice and Heraclius. 

CHOTA NAGPUR, a division of British India in Bihar, 
consisting of five British districts, viz., Hazaribagh, Ranchi, 
Palamau, Manbbum and Singhbhum. Chota Nagpur consists of 
a hilly, forest-clad plateau, inhabited mostly by aboriginal races, 
between the basins of the Son, the Ganges and the Mahanadi. 
The total area is 27,112 sq.mi. The population in 1941 was 
7.516,349- The principal agricultural products are rice, Indian 
corn, pulses, oilseeds and potatoes. A small quantity of tea is 
grown in Ranchi district. The principal jungle products are tim¬ 
ber, lac, tussur silk and mahiia flower.s, which are used as food 
and also distilled into a strong country liquor, Chota Nagpur 
contains the Jharia, Giridih, Bokaro, Karanpura, Ramgarh and 
Daltonganj coal fields. It has other valuable mineral re.sources. 
Mica is mined in Hazaribagh and iron ore in Singhbhum, where 
the output is already nearly 500,000 tons; there is a belt of 
copper ore in the latter district, where also manganese ore, gold, 
chromite and apatite occur; and important deposits of bauxite 
have been found in Ranchi and Palamau. 

The indigenous inhabitants consist of non-Aryan tribes, the 
principal of whom are the Hos, Oraons, Santals, Mundas and 
Bhumij. Except in Palamau these tribes were never subdued by 
the Mohammedans, who contented themselves with occasional 
expeditions and an irregular tribute of diamonds. Until the coun¬ 
try passed under British rule, moreover, there was very little 
communication between Chota Nagpur and the plains of India, 
with the result that the tribes have preserv’ed to a large extent 
their languages, customs and primitive religions. 

CHOUANS. the name given to the bands of peasants, mainly 
smugglers and dealers in contraband salt, who rose in revolt in 
the west of France, in 1793, and joined the royalists of la Vendee 
Uee France: History). The Breton word chomn means 
“screech-owl,” and is supposed to have been originally applied 


as a nickname to Jean Cottereau (1767-94). the leader of the 
revolt, and afterward extended to his followers. In any ca.se. 
it was appropriate; for they were night birds and used the hoot 
of an owl as a signal. The motive for revolt was less devotion 
to the monarchy than resentment at interference of the new 
republican government With their old habits; the ruin of their 
contraband trade by the abolition of the Gahclle {g.v.); the 
attacks by the convention on the priesthood, and. above all, the 
enforcement of conscription. Their methods of warfare were 
barbarous and were met by barbarous reprisals. A vivid picture 
of these wild people is given by Honore dc Balzac in his novel 
Lcs Chouans. 

CHOUETTE, a method whereby three or more persons may 
participate in a two-hand game. The three or more players 
establish an order of precedence, by lot or in any other way. 
Highest in precedence is “in the box” and plays against next 
highest, who is “captain.” All other players bet that the captain 
(with whom they may consult) will win. If the man in the box 
wins, he collects the agreed stake from each other player in¬ 
dividually; the captain becomes lowest in precedence. If the 
captain wins, he is in the box for the next game. The player 
previously in the box pays the agreed stake to each other pla^^r 
individually and becomes lowest in the order of precedence. In 
either case, the player who was next under the captain in prece¬ 
dence becomes the captain for the next game. (A. H. Md.) 

CHOUGH (Pyrrhocorax pyrrhocorax), a bird of the crow 
family. It inhabit.s mountains and rocky coasts in Europe and 
North Africa. The combined effects of persecution by man and 
competition with the jackdaw (^.u.) have reduced its numbers 
greatly and it is now rare. Recognized by its black plumage and 
bright red legs and red, curved beak, the Cornish chough is more 
slenderly built than the crows. It is less common in Great Britain 
and Ireland, though a breeding resident. The Alpine chough 
(P. graculus), smaller and with a yellow bill, is gregarious. It 
is a European species. 

CHOUTEAU, AUGUSTE ( 1739-1829), American pioneer, 
was born in New Orleans, La., in 1739. With his younger brother 
Pierre (1749-1849), he was the founder of the city of St. Louis, 
Mo. In Aug. 1763, they joined the expedition of Pierre Liguestc 
Laclede who had rccci\cd a commi.ssion from the director-general 
of Louisiana to esiabli.sh the fur trade in the country west of 
the Mi.ssissippi, In this parly Augustc was given command of the 
boat, and in Oct. 1763, they reached the settlement of Sainle 
Genevieve. In the winter they ascended (o a point about 60 miles 
upstream and chose a site on the western bank for their chief 
trading station, which they named St. Louis. On Feb. 15, 1764, 
a party under the direction of Auguste Chouteau began active 
trading operations. The two brothers remained in (he new settle¬ 
ment and built up a profit able fur trade with the Indians of the 
north and west, Auguste died in St. Louis on Feb. 24, 1829. His 
.son Pierre Chouteau (1789-1869), developed an immense busi¬ 
ness in furs, becoming an associate of John Jacob Astor (g.v.). 

CHRESTIEN, FLORENT (1541-1596), French satirist 
and Latin poet, the son of Guillaume Chrestien, a French writer 
on phy.siology, was born at Orleans on Jpin. 26, 1541. A pupil 
of Henri Estienne, the Hellenist, at an early age he was appointed 
tutor to Henry of Navarre, afterward Henry IV, who made him 
his librarian. Brought up a.s a Calvinist, he became a convert to 
Catholicism. He was one of the authors of the Satyre Mcnippee, 
the famous pasquinade in the interest of his old pupil, Henry 
IV, and his works include a Latin version of Hero and Leander 
and French versions of Buchanan’s Jephthe and Oppian’s De 
Venatione. He died at Vendfime on Oct, 26, 1596. 

CHRETIEN DE TROYES, a native of Champagne, and 
one of the famous French mediaeval poets. We possess very 
few details as to his life, and opinion differs as to the exact date 
to be assigned to his poems. We know that he wrote Le Chevalier 
de la Chorrette at the command of Marie, countess of Champagne 
(the daughter of Louis VII and Eleanor of Aquitaine, married 
to the Count of Champagne in 1164), and Le Conte du Graal, or 
Perceval for Philip, count of Flanders, guardian of the young 
king, Philip Augustus from 1180 to 1182. As Chretien refers to the 
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slory as the best tale told au cart ratal it was probably composed 
during the regency. It was left unfinished, and later continued by 
three writers, Wauchier dc Dcnain, Gerbert de Montreuil and 
Manessicr. The second of these says definitely that Chretien died 
before he could complete his poem. The extant works in their 
chronological order are, firec, Lr Chevalier de la Char- 

re tie {Lancelot), Lc Chevalier au Lion (Vvavi) and Le Conte 
du Graal {Perceval) all dealing with Arthurian legend. Be¬ 
sides these he him.sclf mentions a Tristan, and certain translations 
from Ovifl’s Ars nmatoria, and Metamorphoses. A jiortion of this 
last was found by Gaston I\iris, included in the translation of Ovid 
by Chretien Legouais; of the Tristan no trace has yet been dis¬ 
covered. There is also a poem, Guillaume. d'Anf’leterre, the author¬ 
ship of which is a matter of debate. Prof. Foerster claimed it as 
by Chretien, and included it in his edition of the poems, but 
Gaston f‘aris never accepted it. 

Chretien’s poems enjoyed widespread favour, and of the three 
most f)0()ular {P.rec, Yvain and Perceval) there exist old Norse 
translations, while the first two were admirably rendered into 
(ierman by Hartmann von Aue, There is an English translation of 
the Yvain, Ywain and Gawain, and there are Welsh versions of 
all three stories, though their exact relation to the French is still 
a matter of debate;. ChrtTien’s style; is easy and graceful, he is 
analytic but not clrarnalie, in depth of thought and pov/er of 
characterization he is decidedly inferior to Wolfram von Eschen- 
bach, and as a poet he is [irobably to be ranked below Thomas, 
the author of Tristan, and the translator of Thomas. Gottfried von 
Strassburg. Much that has been claimed as characteristic of his 
work has been shown by M. Willmottc to be merely reproductions 
of literary conceits enii)loye.d by hi.s predecessors. In the words 
of so competent a judge as M. J. Bedier he apjx'ars to have been 
“n{»t so much a creative artist as a clever compiler” and this prob¬ 
ably represents what will be the linal verdict on his work. 

Bun looKAeuv.—Chrelitai’s poems, except the Perceval, have been 
(liticallv eijitt.al by Prof, Foerster. There is .so far no edition of the 
PeriWal save that printed from the Mons ms. liy M. Pt)lvin (6 vols., 
iKO() 71, out of print and diflieult to proeure). Prof. Haist puhlished 
a jirivate and limited edition of ms. 7()4 of the Bibl. Nalionale. Dr. 
Mary Williams is publishing an edition of the Gerbert continuation 
in the Classii/nrs Prani,ais du Moyen dgc. For general criticism of 
Chretien’s work, see Willmottc, L'iLvolulioyi du roman fran{ai.s aux 
environs de use (ujo.t); also J. I... Weston, Legend of Sir Lanedot 
and Legend of Sir Pereeval and for an iipi>reeiation, M. Borodine, La 
Petnme et I'amour au Xlh' sidle, d'apri’s les po^mes de ChnUien de 
Troyes (i<)0(j). 

CHRISM, a mixture of olive oil and balm, used for anointing 
in the Homan Catholic church in bajttism, confirmation and ordi¬ 
nation, and in the consecrating and blessing of churches, altars, 
chalices, baptismal water, etc. (through Med. Lat. chrisma, from 
Gr. ^pLff/j,a, an unguent). The consecration of the chrism is 
performed by a bishop during the High Mass on Maundy Thurs¬ 
day. In the Orthodox (’hurch the chrism contains, besides olive 
oil, many precious siiices and perfumes, and is known as “muron” 
or “myron.” The “Chrisom,” originally a head-cloth to prevent 
the chrism from being rubbed off a newly-baptized child’s fore¬ 
head, came to mean the white baptismal robe, which was used as 
■the child’s shroud if it died within the month, but was otherwise 
given to the church by the mother at her churching. Children 
dying within the month were called “chrisom-children” or “chris- 
oms,” as in Mrs. Quickly’s description of ICalstaff’s death (Shake- 
si)care, Henry V., ii. 3). 

CHRIST, the Anointed One (Gr. Xptaris), equivalent to the 
Hebrew Messiah; the title given in the New Testament to Jesus 
of Nazareth. (.SVa* Jksus Christ; Messiah; Christianity.) 

CHRIST, WILHELM VON (1831-1006), German classical 
scholar, was born at Geisenheim, on Feb. 8, 1831, and died on Feb. 
8, ipoo, at Munich, where he had been professor from i860 to 
igo:. His most imiiortant works are his Gesc/iichte der griech- 
ischen Litcratur (5th cd,, iqoS f ), a history of Greek literature 
down to the time of Justinian, one of the best works on the sub¬ 
ject; Metrik der Grkchen und Rdnier (1870); editions of Pindar 
(1887); of Ihe Poetica (1878) and Metaphysica (iSgs) of Aris¬ 
totle; Iliad (1S84). 

See 0 . Crusius, Gedachtnisrede (Munich, 1907). 


CHRISTADELPHIANS, sometimes also called Thomasites, 
a community founded in 1848 by John Thomas (1805-1871), 
who, after studying medicine in London, migrated to Brooklyn. 
N.Y., U.S.A. {Xpiarov ad^Xcpoi, “brothers of Christ”). There 
he at first joined the “Campbellites,” but afterwards struck out 
independently, preaching largely upon the application of Hebrew 
prophecy and of the Book of Revelation to current and future 
events. Both in America and in Great Britain he gathered a num¬ 
ber of adherents, and formed a community which has extended to 
.several English-speaking countries. They believe that they alone 
hold the true interpretation of Scripture. Their theology is 
strongly millenarian, centring in the hope of a world-wide theoc¬ 
racy with its seat at Jcru.salem. No statistics of the community 
are published. 

See R. Robert.s, Dr. Thomas, his Life and Work (1884) ; and F. J. 
Powickc, art. “Christadelphians” in Hastings’ Encyclopaedia of 
Religion and Ethics. The community publcshes a monthly magazine, 
The Christadelphian, in Birmingham. 

CHRISTCHURCH, municipal borough, Southampton, Eng¬ 
land, at the confluence of the rivers Avon and Stour, i \ mi. from 
the .sea, and 25 1 mi S.W’. of Southampton on the S.R. Pop. (est. 
ip;vS) 14,050. Area 8 sq.mi. The neighbourhood was of great 
importance in late pre-historic times. Much of the late Bronze 
and early Iron age intercourse of Britain with the continent 
.seems to have focused on Hengistbury Head and Christchurch. 
The town is mentioned in Saxon documents under the name of 
Tweotneam or Tvveonacteam, which long survived in the form 
Christchurch Twineham. In 901 it was seized by Aethelwald, but 
was recaptured by Edward the Elder. In Domesday, under the 
name of Thuinam, it appears as a borough belonging to the king, 
who held 31 messuages there. Henry I granted Christchurch 
(about 1100) to Richard de Redvers, who erected the castle. Only 
fragments remain, but the ruined Nonnan House apparently 
dates from the later part of the 12th century. The famous Augus- 
tinian priory church of the Holy Trinity is cruciform in plan, 
lacking a centra! tower but having a Perpendicular tower at the 
west end. The nave and transepts are principally Norman, and 
very line; the choir is Perpendicular. Early English additions ap- 
)(‘ar in the nave, clerestory and elsewhere, and the rood-screen is 
of ornate Decorated workmanship. The priory attained to such 
fume that its name of Christchurch finally replaced the older name 
of Twineham. It was di.ssolved in 1539. 

The lir.st charter was granted by Baldw’in earl of Devon about 
1150; Baldwin, the seventh earl, granted to the burgesses the tolls 
of the fair at St. Faith and common of pasture in certain meads 
.shortly after 1257. The Holy Trinity fair is mentioned in 1226. 

Christchurch was not incorporated till 1SS6. The town has 
never enjoyed any great prosperity, though the salmon fisheries 
;ave alw'ays been famous. It is mainly residential and is a 
holiday resort. There is a small harbour. 

From 1571 the borough was represented in the house of com¬ 
mons by two members until the Reform act of 1S32 reduced 
he number to one. 

Christchurch is included in the New I'orest and Christchurch 
division of Southampton. 

CHRISTCHURCH, a city of New Zealand, near the east 
coast of South Island, to the north of Hanks peninsula, in Selwyn 
county; the capital of the provincial district of Canterbury and 
the seat of a bishop. Pop. (1936) 92,189 (132,559 including sub¬ 
urbs). 

Christchurch stands on the great Canterbury plain; a back¬ 
ground is supplied by the distant mountains to the west and by 
he nearer hills to the south. The small river Avon winds through 
he city. Christchurch is chiefly dependent on the rich agricultural 
district which surrounds it, the pFain being mainly devoted to 
cereals and grazing. It is also the site of a number of important 
ndustries, including particularly meat freezing and woollen man¬ 
ufacturing. Railways connect with Bleiiheim to the north and 
with Dunedin and Invercargill to the south, with many branches 
hrough the agricultural districts; also with Lyttelton, the port of 
Christchurch, 8 mi. southeast. The principal public buildings in¬ 
clude the government offices, the museum, with its fine collection 
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of remains of the extinct bird, moa, and the McDougall Art gal- j castle was destroyed and the archbishop deposed and imprisoned. 


lery. There is a fine Gothic cathedral built from designs of Sir G. 
Gilbert Scott in Early English style, with a tower and spire 240 
ft. high. Among the city’s many noted educational institutions is 
Canterbury University college, a constituent college of the Uni¬ 
versity of New Zealand. There is a Roman Catholic pro-cathedral 
attached to a convent of the Sacred Heart. A large extent of open 
ground comprises Hagley park, recreation grounds, and the Botan¬ 
ical gardens, which are among the largest and finest in the do¬ 
minion. Wide streets cross one another for the most part at right 
angles, and there are well-planted parks, avenues and private 
gardens. The foundation of Christchurch is connected with the so- 
called “Canterbury Pilgrims,” who settled in this district in 1850. 
Lyttelton was the original settlement, but Christchurch came into 
existence in 1851, and is thus the latest of the settlements of the 
original colony. 

The city became a municipality in 1S62. In iqo,^ several popu¬ 
lous'suburban boroughs were amalgamated with Christchurch. 

See City oj Christchurch, New Zealand, Yearbook (annual). 

CHRISTENSEN, JENS CHRISTIAN (1856-1933), 

Danish politician, was born in North Jutland. The son of a peas¬ 
ant farmer, he was an elementary school teacher from 1877 to 
1901. In 1890 he entered Parliament and eventually became 
leader of the Liberal party. In 1901 he was Minister of Educa¬ 
tion in the first Liberal government, and from 1905 to 1908 was 
Prime Minister. In 1909 he was Minister of Defence and in this 
capacity carried through the Army bill. From 1912 to 1913 he 
was Speaker of the Folkcting (Lower House), from 1916 to 
1918 minister without portfolio, and Minister of Worship from 
19:0 to 1922. He retired from politics in 1924. He has published 
a book, Fra min Banidom og Ungdom (1925). 

CHRISTIAN II. (1481-1559), king of Denmark, Norway 
and Sweden, son of John (Hans) and Christina of Saxony, was 
born at Nyborg Castle on July 1, 1481, and succeeded his father 
as king of Denmark and Norway in 1513. As viceroy of Norway 
(1502-12) he had already displayed singular capacity. Patriotism, 
courage, statcsmanshii-)—these qualities WTre indisputably his; 
but unfortunately they were vitiated by obstinacy, suspicion and 
a sulky craftiness, beneath which simmered a very volcano of 
revengeful cruelty, Christian’s succession to the throne was con¬ 
firmed at the Ilcrrcdag or assembly of notables from the three 
northern kingdoms, which met at Copenhagen in 1513. A decision 
as to the Swedish succession was postponed, as the Swedish 
delegates refused to accept Christian as king. On June 11, 1514, 
he was crowned king of Denmark and Norway at Copenhagen, 
and on the same day he married, by proxy, Isabella, sister of the 
future emperor Charles V. The wedding was celebrated on Aug. 
12, 1515. But he would not give up his liaison with Dyveke, a 
Dutch girl of bourgeois origin, and on the death of the unfor¬ 
tunate girl in 1517, under suspicious circumstances, Christian 
revenged himself by executing the magnate Torben Oxe, who was 
supposed to have been Dyveke’s murderer, despite the strenuous 
opposition of Oxe’s fellow peers; henceforth the king lost no 
opportunity of depressing the nobility and raising plebeians to 
power. His chief counsellor was Dyx'eke’s mother Sigbrit, a born 
administrator and a commercial genius of the first order. Chris¬ 
tian first appointed her controller of the Sound tolls, and ulti¬ 
mately committed to her the whole charge of the finances. A 
hourgeoise herself, Sigbrit soon became the soul of a middle- 
class inner council, which competed with the Rigsraad itself. 
The patricians naturally resented their supersession and nearly 
every unpopular measure was attributed to the influence of 
“the foul-mouthed Dutch sorceress who hath bewitched the 
king.” 

Meanwhile Christian was preparing for the inevitable war with 
Sweden, where the Patriotic Party, headed by the freely elected 
governor Sten Sture the younger, stood face to face with the 
philo-Danish Party under Archbishop Gustavus Trolle. Christian, 
who had already taken measures to isolate Sweden politically, 
hastened to the relief of the archbishop, who was beleaguered 
in his fortress of Stake, but was defeated by Sture and his peas¬ 
ant levies at Vedla and forced to return to Denmark, while the 


A .second attempt to subdue Sweden in 1518 was also frustrated 
by Store’s victory at Brankyrka. A third attempt made in 1520 
with a large army of French, German and Scottish mercenaries 
proved successful. Christian had persuaded Pojx' Leo X. to ex¬ 
communicate Sture and to lay Sweden under an interdict. Sture 
was defeated at Bogesund and mortally wounded at the battle of 
Tiveden, on Jan. 19, and the Danish army, unopposed, was ap¬ 
proaching Uppsala, where the members of the Swedish Riksrad had 
already assembled. The senators consented to render homage to 
Christian on condition that he gave a full indemnity for the past 
and a guarantee that Sweden should be ruled according to Swed¬ 
ish laws and custom; and a convention to this efiect was confirmed 
by the king and the Danish Rigsraad on March 31. But Sture’s 
widow, Dame Christina Gyllcnstjerna, still held out stoutly at 
Stockholm, and the peasantry of central Sweden, stimulated by her 
p.itriotism, flew to arms, defeated the Danish invaders at Balund- 
sas (March 19) and were only with the utmost difficulty finally 
defeated at the bloody battle of Uppsala (Good Friday, April 6), 
In May the Danish fleet arrived, and Stockholm was invested by 
land and sea on Sept. 7. Christina surrendered on the promi.se of 
a general amne.sty. On Nov. i, the representatives of the nation 
swore fealty to Christian as hereditary king of Sweden, and on 
Nov. 4 he was crowned by Gustavus Trolle in Stockholm cathe¬ 
dral. The next three days were given up to banqueting, but on 
Nov. 7 “an entertainment of another sort began.” On the evening 
of that day a band of Danish soldiers broke into the great hall 
and carried off several carefully selected }x"rsons. By 10 o'clock 
the same evening the remainder of the king’s guests were safely 
under lock and key. All these persons were charged with heresy 
and violence against the church by archbishop Trolle, who pre¬ 
sided over their trial on the following day. At 12 o’clock on the 
night of Nov. 8 the patriotic bishops of Skara and Strangnas 
were led out into the great square and beheaded. The executions, 
known as the "Stockholm bath of blood,” continued throughout 
the following day; in all, about 82 people, most of them noble¬ 
men, were thus murdered, Sten Sturc’s body was dug up and 
burnt, as well as the body of his little child. Dame Christina 
and many other noble Swedish ladies were sent as prisoners to 
Denmark. Christian suppressed his political opponents under 
the pretence of defending an ecclesiastical system which in his 
heart he despised. 

With his brain teeming with great designs Christian II. re¬ 
turned to his native kingdom. Deeply distrusting the Danish 
nobles with whom he shared his powers, he sought helpers from 
among the wealthy middle classes of Flanders. In June 1521 he 
paid a sudden visit to the Low Countries, and remained there for 
some months. He visited most of the large cities, took into his 
service many Flemish artisans, and made the personal acquaint¬ 
ance of Quentin Mat.sys and Albrecht Diirer, the latter of whom 
painted his portrait. Christian also entertained Erasmus, with 
whom he discussed the Reformation, and let fall the characteris¬ 
tic exjjression: “Mild measures are of no use; the remedies that 
give the whole body a good shaking are the best and surest.” On 
his return to Denmark on Sept. 5, 1521, Christian proceeded at 
once to inaugurate the most sweeping reforms. Soon after his re¬ 
turn, in 1521 and 1522, he issued his great Landelovc, or Code of 
Laws. For the most part this is founded on Dutch models, and tes¬ 
tifies in a high degree to the king’s progressive aims. Provision was 
made for the better education of the lower, and the restriction of 
the political influence of the higher clergy; there were stern 
prohibitions against wreckers and “the evil and unchristian prac¬ 
tice of selling peasants as if they were brute beasts”; (he old trade 
guilds were retained, but the rules of admittance thereto made 
easier, and trade combinations of the richer burghers, to the detri¬ 
ment of the smaller tradesmen, were sternly forbidden. Unfor¬ 
tunately these reforms, excellent in themselves, suggested the 
standpoint not of an elected ruler, but of a monarch by right 
divine. Some of them were even in direct contravention of the 
charter; and the old Scandinavian spirit of independence was 
deeply wounded by the preference given to the Dutch. 

Sweden too was now in open revolt; and both Norway and 
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Denmark were taxed to the uttermost to raise an army for the 
subjection of the sister kingdom. In Jan. 1521 a young Swedish 
noble, Gu.stavc Eriksson Vasa, at the head of a small force of 
dale.smcn, led a revolt against Christian. (For the ensuing struggle 
which terminated the union between Denmark and Norway, see 
GusTAVtrs I. Eriksson and .Swkdkn ; History.) On June 6, 1523, 
Gustavus Eriksson wa.s elected king of Sweden. Foreign complica¬ 
tions were added to these domestic troubles. With the laud¬ 
able object of releasing Danish trade from the grinding yoke of 
the Hansa, and making Coi^enhagen the great emporium of the 
north, Christian had arbitrarily raised the Sound toils and seized 
a number of Dutch ships which presumed to evade the tax. Thus 
his relation.s with the Netherlands were strained, while w'ith 
Llibeck and her allie.s he was openly at war. Finally Jutland rose 
against him late in 15:22, renounced its allegiance and offered the 
Danish crown to Duke Frederick of Holstein (Jan. 20, 1523). 
So overwhelming did Christian’.s difficulties apj)ear that he took 
ship to seek help abroad, and on May i landed at Vcerc in 
Zealand. Eight years later (Nov. 1531) he attempted to recover 
his kingdom.5, and obtained some sup{>ort from Olaf, archbishop 
of Trondhjem, who feared for the safety of the church under 
Frederick’s rule. Christian landed with a small army of Dutch 
mercenaries on the Norwegian coast and proclaimed himself king 
at Oslo (Nov. 20), Hut he wa.sted time and opportunities; his 
fleet was destroyed by a Danish force, and it wa.s arranged that 
he .should negotiate with Frederick in person, on the understand¬ 
ing that if the negotiations liroke down he should be allowed to 
return to Norway. When he reached Denmark, however, he was 
thrown into prison, first in Sonderborg Ca.stlc, afterwards in Kal- 
undborg (.“astlc. He died in Jan. 1550. 

S«r K. P. Amoldson, Nordtns rnhet ofh Kristian II. (Storkholm, 
180^)) : Paul Krcdi'rik Ilarfod, Danmarks Ilhtorie fra j.mq tU /5j<5 
(1885); Danmarks RiRfs llhtorir, vol. 3 (1897-1905); R. N. Bain, 
Srandinavia, chap. 2 (("amhridgr, 1905). (R. N. B.; X,) 

CHRISTIAN III. (1503-1559). king of Denmark and Nor¬ 
way, was the eldest son of Frederick I. of Denmark and his first 
consort, Anne of Brandenburg. Educated by German Lutheran 
teachers, Christian travelled in Germany in 1521 and was present 
at the Diet of Worms. On his return he foundl that his father had 
been elected king of Denmark in place of Chri.stian II. Christian’s 
unconcealed Lutheran views brought him into collision with the 
Catholic Rinsraad, ami the religious intolerance which he showed 
in his capacity of stadtholder of the Duchies in 1526, and as vice¬ 
roy of Norway in 152c), greatly provoked the Catholic party. On 
the death of I'rederick I. in 1533 confusion aro.se over the election 
of his .succe.s.sur. ('hristian was supported by the nobility of Den¬ 
mark; a strong (.'alholic party wished to pul his younger brother, 
Han.s, who was a child and still a Catholic, on the throne; while 
the pea.sants and burghers hoped for the restoration of the captive 
Christian H. ), and allied tliemselves with the citizens of 
Lubeck, who were led by Count Christopher of Oldenburg. Duke 
Chri.stian crushed the rising of the peasants, nude peace with 
LiilHak and in March 1535 was ])roclaimed king of Denmark at 
Viborg. 

Christian IH.'s triumph brought about the fall of Catholicism. 
On Aug, 12, 1536, the archbishop and bishops were arrested; on 
Oct. 30 a national as.scmbJy abolished episcopacy, nude over the 
episcopal pro;.x‘rty to the Crown and established the Lutheran 
Church in Denmark, with the king as its head. The royal charter 
issued the same day proclaimed the Crown of Denmark, hitherto 
elective, hereditary in Christian’s line. 

The first six years of Christian's reign in Denmark were marked 
by a contest Ix'tween the Danish Rigsraad and the German coun¬ 
sellors, both of whom sought to rule "the pious king" exclusively. 
Though the Danish party won a signal victory at the outset, by 
obtaining the insertion in the charter of provisions stipulating that 
only native-born Danes should fill the highest dignities of the 
State, the king’s German coun-sellors continued paramount during 
the earlier years of his reign. The ultimate triumph of the Danish 
party dates from 1539, the dangers threatening Christian HI. 
from the emperor Charles V,, and other kinsmen of the imprisoned 
Christian IF, compelling him to lean exclusively on Danish mag¬ 


nates and soldiers. The complete identification of the Danish king 
with the Danish p>eople was accomplished at the Ilerredag of 
Copenhagen, 1542, when the nobility of Denmark voted Christian 
a twentieth purt of all their property to pay off his heavy debt to 
the Holsteiners and Germans. 

The pivot of the foreign policy of Christian III. was his alliance 
with the German Evangelical princes, as a counterpoise to the per¬ 
sistent hostility of Charles V., who was determined to support the 
hereditary claims of his nieces, the daughters of Christian II., to 
the Scandinavian kingdoms. War was actually declared against 
Charles V. in 1543, and though the German Protestant princes 
proved faithless allies, the closing of the Sound against Dutch ship¬ 
ping proved such an effective weapon in King Christian’s hand that 
the Netherlands compelled Charles V. to make peace with Den¬ 
mark at the Diet of Spires on May 23, 1544. The foreign policy 
of Christian's later days was regulated by the Peace of Spires. He 
carefully avoided all foreign complications; refused to participate 
in the Schmalkaldic War of 1546; mediated between the emperor 
and Saxony after the fall of Maurice of Saxony at the battle of 
Sievershausen in 1553, and contributed essentially to the conclu¬ 
sion of peace. King Christian HI. died on New Year’s day, 1559 - 
Though not, perhaps, a great, he was, in the fullest sense of the 
word, a good ruler. A strong sense of duty, genuine piety and a 
cautious, but by no means pusillanimous common-sense, coloured 
every action of his patient, laborious and eventful life. He found 
Denmark in ruins; he left her stronger and wealthier than she had 
ever been before. 

See Danmarks Rigrs Ilhtorie, vol. iii. (Copenhagen, 1897-1001); 
Huitfeld, King Christian III.'s Hhlorie (Copenhagen, 1595); R. N. 
Bain, Scandinavia, cb. iv,, v. (Cambridge, 1905). 

CHRISTIAN IV. (1577-1648), king of Denmark and Nor¬ 
way, the son of Frederick II., king of Denmark, and Sophia of 
Mecklenburg, was bora at Fredriksborg castle on April 13, 1577. 
and succeeded to the throne on the death of his father (April 4, 
1588); during his minority which lasted till Aug. 17, 1596, the 
government was carried on by a regency of four. The young 
king’s court was one of the most joyous and magnificent in 
Europe; yet he found time for work of the most various de¬ 
scription, including a scries of domestic reforms (see Denmark; 
History). New fortresses were constructed under the direction 
of Dutch engineers. The Danish nav'y was develof)ed and im¬ 
proved. In the war with Sweden, generally known as the "Kalmar 
War" (see Sweden: History), Christian compelled Gustavus 
Adolphus to give way on all essential points (treaty of Kniircd, 
Jan. 20, 1613). After this war Christian made efforts to im¬ 
prove the army, which was composed mainly of mercenaries, 
though it was not until after the Thirty Years’ War that any 
effective reforms were carried through. He then turned his 
attention to Germany. His object was twofold; first, to obtain 
the control of the great German rivers, the Elbe and the Weser; 
secondly, to acejuire the secularized German bishoprics of Bremen 
and Werden as appanages for his younger sons. He skilfully took 
advantage of the alarm of the German Protestants after the battle 
of White liill in 1620, to secure the coadjutorship to the see of 
Bremen for his son Frederick (Sept. 1621), a step followed in 
November by a similar arrangement as to Werden; while Hamburg 
by the compact of Stcinburg (July 1C21) was induced to ac¬ 
knowledge the Danish ovcrlordship of Holstein. The growing 
ascendancy of the Catholics in North Germany in and after 1623 
almost induced Christian, for purely political reasons, to intervene 
directly in the Thirty Years’ War. The solicitations of the West¬ 
ern Powers led him in 1625 to plunge into war against the com¬ 
bined forces of the emperor and the League. For this defeat at 
Lutteram-Barenberge and the invasion of Jutland by Tilly and 
Wallenstein see Thirty \’ears’ W^vr. In his extremity Christian 
now formed an alliance with Sweden (Jan. i, 1628), whereby Gus¬ 
tavus Adolphus pledged himself to assist Denmark with a fleet in 
case of need, and shortly afterwards a Swedo-Danish army and 
fleet compelled Wallenstein to raise the siege of Stralsund. Declin** 
ing to form a further alliance with Sweden for the defence of the 
North, and of Protestantism, Christian concluded a separate peace 
on May la, 1629 with the emperor at Lubeck, without any 
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diminution of territory, at the price of abandonment of the 
Protestant cause. Unfortunately Christian would neither con¬ 
ciliate Sweden, henceforth his most dangerous enemy, nor guard 
himself against her by a definite system of counter-alliances. By 
mediating in favour of the emperor, after the death of Gustavus 
Adolphus in 1632, he tried to minimize the influence of Sweden in 
Germany, and his whole Scandinavian policy was so irritating and 
vexatious that Swedish statesmen made up their minds to wage 
war with Denmark. In May 1643 the Swedish Riksrdd decided 
upon war; on Dec. 12 the Swedish marshal Lennart Torstensson, 
advancing from Bohemia, crossed the northern frontier of Den¬ 
mark; by the end of Jan. 1644 the whole peninsula of Jutland 
was in his possession. This totally unexpected attack, conducted 
from first to last with consummate ability and lightning-like 
rapidity, had a paralysing effect upon Denmark. Yet in his sixty- 
seventh year Christian IV. once more di.splayed something of the 
magnificent energy of his triumphant youth. Night and day he 
laboured to levy armies and equip fleets. Fortunately too for 
him, the Swedish government delayed hostilities in Scania till 
Feb. 1644, so that the Danes were able to make adequate de¬ 
fensive preparations and save the important fortress of Malmo. 
Tor.stcnsson was unable to cross from Jutland to FUnen for want 
of a fleet, and the Dutch auxiliary fleet W'hich came to his 
assistance was defeated between the i.slands of Sylt and Ronno 
on the west coast of Schleswig by the Danish admirals. Another 
attempt to transport Torstensson and his army to the Danish 
islands by a large Swedish fleet under Kla.s Fleming was frustrated 
by Christian IV. in person on July i, 1644. On that day the two 
fleets encountered off Kolberg Heath, S.E. of Kiel Bay, and 
Christian di.splayed a heroism which endeared him ever after 
to the Danish nation. Darkness at last separated the fleets; and 
though the battle was a drawn one, the Danish fleet showed its 
sui)eriority by blockading the Swedish ships in Kiel Bay. But 
the Swedish fleet escaped, and the annihilation of the Danish 
fleet by the combined navies of Sweden and Holland at the end 
of September exhausted the military resources of Denmark and 
compelled Christian to accept the mediation of France and the 
United Provinces. Peace was finally signed at Brdmsebro in 
1G45. (See Denmark: History.) 

The last years of the king were still further embittered by 
struggles with the nobility to whom he was forced to concede more 
and more power. He died at Coi3enhagen in Feb. 1648. During 
his reign Norway made great strides in economic and administra¬ 
tive prosperity under his son-in-law, Hannibal Sehested (c/.v.), as 
Stadtholdcr. (See Norway: History.) 

Sec Life (Dan.), by H. C. Bering Liisberg and A. L. Larsen (Copen¬ 
hagen, 1890-91) ; Letters (Dan.), ed. Carl Frcdcrik Bricka and Julius 
Albert Fridericia (Copenhagen, 1878) ; Diinmark.i Riges Hhtorie, 
vol. 4 (Copenhagen, 1897-1905) ; R. N. Bain, Scandinavia, cap. vii. 
(1905). 

CHRISTIAN V. (1646-1699), king of Denmark and Nor¬ 
way, the son of Frederick III. of Denmark and Sophia Amalia 
of Brunswick-Luneburg, was horn on April 15, 1646, at Flensburg, 
and succeeded to the throne on Feb. 9, 1670. Christian was very 
popular among the lower orders, but hated the old noble families, 
and tried to establish a new nobility by creating two new orders, 
consisting largely of officials and upper middle class families, 
which were to take precedence of the older ones. Under the 
guidance of his great chancellor Griffenfeldt Christian 

carried his ideas of absolute government into practice, introduc¬ 
ing extreme centralization into the organization of civil and mili¬ 
tary affairs. Griffenfeldt pursued an ambitious policy of foreign 
alliances, but aimed at keeping peace, and for a brief period 
Denmark seemed to have a chance of regaining her position as a 
great power; but Christian sacrificed Griffenfeldt to the jealousy 
of his adversaries, and sentenced him to life-long imprisonment. 
After this the financial position of the state grew steadily worse, 
owing partly to the extravagance of the court, partly to the un- 
remunerative war with Sweden (1675-79). Christian was a weak 
despot, though his personal courage and affability made him 
popular among the lower orders. During his reign a new code of 
laws was drawn up for Norway, begun in 1661 and completed in 
1683. He died in a bunting accident on Aug. 25, 1699. 
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See P. E. Holm, Danmarks indre Historic under Enevaelden (Copen¬ 
hagen, 1881-86); A. D. Jdrgensum, Peter Griffenfehit (Copenhagen, 
1893) i R- N. Bain, Scandinavia cap. x., xi. (Cambridge, 1905). 

CHRISTIAN VII. (1749*1808), king of Denmark and Nor¬ 
way, was the son of Frederick V., king of Denmark, and his first 
consort Louise, daughter of George 11 . of Great Britain. He 
became king on his father's death on Jan. 14, 1766. Badly edu¬ 
cated, systematically terrorized by a brutal governor and hope¬ 
lessly debauched by corrupt pages he grew up a semi-idiot, After 
his marriage in 1766 with Ckiroline Matilda (1751-1775), daughter 
of Frederick, prince of Wale.*;, he abandoned himself to the worst 
excesses. He ultimately sank into a condition of mental stupor 
and became the obedient slave of the up.start Struensee (q.v.) 
who. after the dismissal of Bernstorff in 1770. controlled all af¬ 
fairs of State. After the fall of Struensee (the warrant for whose 
arrest he signed with indifference) in 1772, for the last 26 years 
of his reign, he was only nominally king, his half-brother, Prince 
Frederick, acting as regent. He died on March 13. 1808. In 1772 
the king’s marriage with Caroline Matilda, who had been seized 
and had confessed to criminal familiarity with Struensee. was dis¬ 
solved, and the queen, retaining her title, passed her remaining 
days at Celle in Hanover, where she died on May 10, 1775. 

See E. S\ F. Rcverdil, Struensee et la eour de Coprnhague, 1760- 
1772 (1858) ; Danmarks Riges Historie, vol. V. (Copenhagen, 1897- 
1905) ; and for Caroline Matilda, Sir F. C. L. Wraxull, Life, and Times 
of Queen Caroline Matilda (1864), and W. H. Wilkins, .'1 Queen of 
Tears (1904). 

CHRISTIAN vm. (1786-1848), king of Denmark and 
Norway, the eldest son of the crown prince Frederick and Sophia 
Frederica of Mecklenburg-Sihwerin, was born on Sept. iS, 1786 
at Christiansborg castle. His first marriage with his cousin Char¬ 
lotte Frederica of Mecklenburg-Schwcrin was dissolved in 1810. 
In May 1813 he was sent as stadtholdcr to Norway to promote the 
loyalty of the Northmen to the dynasty, which had been very 
rudely shaken by the di.saslrous result.s of Frederick VI.'s ad¬ 
hesion to the failing fortunes of Napoleon. Though his en¬ 
deavours were opposed by the so-called Swedish party in Norway, 
which desired a dynastic, union with Sweden, he was elected regent 
of Norway by an assembly of notables on Feb. i6, 1814. This 
election w-as confirmed by a Storthing held at Eidsvold on April 
10 and on May 17 Christian was elected king of Norway, On 
being summoned by the commissioners of the allied powers at 
Copenhagen to bring about a union between Norway and Sweden 
in accordance with the terms of the treaty of Kiel, he replied 
that, as a constitutional king, he could do nothing without the 
consent of the Storthing, to the convocation of which a su.spcn- 
sion of hostilities on the part of Sweden was the condition pre¬ 
cedent. A short campaign ensued, in which Christian was easily 
worsted by the sut)erior skill and forces of the Swedish crown 
prince (Bernadottc). The brief war was finally concluded by (he 
convention of Moss on Aug. 14, 1814 (sec Norway: History). 
Henceforth Christian’s alleged democratic princijiles made him 
.suspect, and he and his second wife, Caroline Amelia of Augusten- 
burg, whom he married in 1815, lived in comparative retirement. 
It was not till 1831 that old King Frederick gave him a scat in 
the council of state. On Dec. 13, 1839 he ascended the Danish 
throne as Christian VIII. The Liberal party had high hopes of 
“the giver of constitutions,” hut he disai)pointed his admirers by 
steadily rejecting every Liberal project. He came into conflict 
with the German element in the duchies of Schleswig and Hol¬ 
stein by issuing (March, 1844) a patent permitting, under cer¬ 
tain circumstances, the use of the Danish language in the estates. 
By his Open Letter of July 8, 1846, in which he declared that the 
Kongclov, Danish royal law in the matter of the surcession ap¬ 
plied to Schleswig and Lauenburg, though its application to parts 
of Holstein was doubtful, and by the Constitution of Jan. 28, 
1848, he raised the Schleswig-Holstein question in a form which 
involved his successor in the War of 1848. (Sec .SrnLE.swin- 
Holstein Question.) He died at Plon on Jan. 20, 1S48. 

See Just Matthias Thiele, Christian den Ottende (Copenhagen, 
1848); Yngvar Nielsen, Bidrag til Norges Historie (Christiania, i88a- 
86). A. J. Lange, Christian Frederik som Norges Statholder regent og 
Range (1914) • 
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CHRISTIAN IX. (1818-IQ06), king of Denmark, was a 
younger son of William, duke of Schleswig-Holstcin-Sondcrburg- 
(Jlucksburg (d. 1831), a direct, descendant of the Danish king 
Christian III. by his wife L(niise, a daughter of Charles, prince of 
Iles.se-Cas.sel (d. 1836), and grand-daughter of King Frederick V. 
Horn at Gottorp on April 8, 181H, Christian entered the army, 
and served with the Danish troops in Schleswig during the insur¬ 
rection of 1848. In 1842 he married Louise (1817-1898), daugh¬ 
ter of William, prince of Hesse-Cassel (d. 1H67), and cousin of 
King Frederi< k VH. 'Fhe reigning king, I’rederick VII., being 
childless, the repre.sentatives of the great powers met in London 
and settled the crown on Prince Christian (May 1852 », an ar¬ 
rangement tonfirined in Denmark in 18=53. The “{irolocol king,” 
as (.'hristian was sometimes called, ascended the throne on Frede¬ 
rick’s death in Nov. 1S63. Hy putting into force (Xov. iH) the 
recently drafted constitution under whiih Schleswig was to be in¬ 
corporated with Denmark, he came into conflict with the Ger¬ 
man conlederation. (.See SenLr.swir.-lIoLSTKiN QuiiSTioN.) The 
Cierman-Danish War folh^wed, whiih ended by the .separation 
(Oct. 13, 1864) of the duchies from Denmark. Within the nar¬ 
rowed limits of his kingdom Christian’s difliculties were more 
prolrac,te(l and hardly less sc^rious. During almost the whole of 
his reign the Danes were engaged in a political struggle between 
the “Right” and the “Left,” the former being supimrted in gen¬ 
eral by the Ijnidstw^, and the latter hy the Vdlketin^. The king 
was for many years successful in preventing the Radicals from 
coming into ollice, but in 1901 he was forced to assent to the 
formation of a “cabinet of the Left” (jee De.n'MARk; History). 
In his later years hi; occupieil a patriarchal position among the 
sovereigns of Fairope to many of whom he was related. Ilis eldest 
son I'rederii k had married a daughter of Charlt's XV. of Sweden; 
his second son George had been king of the Hellenes since 1863; 
his youngest Waldemar (1858-1939) was married to Marie 
d’Orleans, diiughler of Robert, due de Chartres. Of his three 
daughters, Alexandra married Edward \'II. of Great Britain; 
Dagmar (Marie I'eodorovna ), the t.sar Alexander HI.; and Thyra, 
Ernest Augustus, duke of Cumberland. One of his grandsons, 
Charles, who married Princess Maud of England, became king 
of Norway as Haakon VH. in 1905, and another, Coiestantine. 
crown jirince (afterwards king) of Greece, married a sister of the 
German erniK*ror William 11 . Christian wa.s also the ruler of 
Iceland. He ilied at Copenhagen on Jan. 29, 190O, and was 
buried at Roskilde. 

Srr Harfod, A'er;g Kristian /.V 'v Rrf^rrin^s-Daftbof; (CoiK-nhagcn, 
1876) ; and Ifaroi Majt'strt Kona Kristian /.V. (Copenhagen, 1888). 

CHRISTIAN X., King of Denmark and Iceland (1870- 
), W'as born on Sejjt. 26, 1870, at (.'harlottenlund Castle, near 
Copenhagen, the eldest .son of Crown Prince Frederik. later King 
I'rederik \’HI. (1906-12), and Loui.se, Prince.ss of Sweden and 
Norway, After matriculating in 1S89. the i)rince embarked upon 
a ntilitary career, becoming chief of the royal guard, and attained 
the rank of major-general. He married, in 189S. cUexandrine, 
rluchess of Mecklenburg-Schwerin. In k>o6 he became Crown 
Prince and in 1912 ascended the throne. 

-During the World War the necessity of friendly intercourse be¬ 
tween the Scandinavian kingdoms resulted in several meetings 
between the three kings, of which the first was hehl at Malmd in 
Dec. 1914 Cn June 5, 1915 King ('hristian signed the new con¬ 
stitution of Denmark which extended the franchise to women. He 
signed, on Dec, i, 1919, the Federal Act, whereby Denmark ac¬ 
knowledged Iceland as an independent kingdom and King of Ice¬ 
land was incorporated in the King’s title. In July 1920 he rode 
over the old frontier into Slesvig Nord, which had been ceded 
to Denmark by the Treaty of V’ersailles, and received an enthusi¬ 
astic reception from the people. In 1921 the king and queen and 
their two .^ons, ('rown Prince Frederik (b, 1899) and Prince 
Knud ( 1 >. 1900 ) journeyed to Iceland and the west coast of Green¬ 
land.* King Christian has won popularity with all cla.sses. In 
1935 Crown Prince married Princess Ingrid of Sweden. 

CHRISTIAN, WILLIAM (1008-1663’), Manx politician, a 
son of Ewan Christian, one of the Manx deemsters, was born on 
April 54, 1608, and was known as IlUam Dhone, or Brown Wil¬ 


liam. In 1048 the lord of the Isle of Man, James Stanley, 7th 
earl of Derby, appointed Christian his receiver-general; and when 
in 1651 the earl crossed to England to fight for Charles II. he left 
him in command of the island militia. Derby was taken prisoner 
at the battle of Worcester, and his famous countess Charlotte de 
la Tremouille, who was residing in Man, sought to obtain her 
hu.sband’s relea.se by negotiating with the victorious parliamentar¬ 
ians for the surrender of the island. At once a revolt headed by 
Chri.stian broke out, partly as a consequence of this step, partly 
owing to the discontent caused by .some agrarian arrangements 
recently introduced by the carl. The rebels seized many of the 
forts; then Christian in his turn entered into negotiations with 
the parliamentarians; and probably owing to his connivance the 
island was soon in the power of Col. Robert Duckcnficld, who 
had brought the parliamentary fleet to Man in Oct. 1651. The 
countess of Derby was compelled to surrender her two fortresses, 
Castle Rushen and Peel ("astle, while Christian remained receiver- 
general, becoming governor of the island in 1656. Two years 
later, however, he was accused of misappropriating some money; 
he fled to England, and in 1660 was arrested in London. Having 
undergone a year’s imprisonment he returned to Man. hoping that 
his offence against the earl of Derby would be condoned under 
the Act of Indemnity of 1661; but, anxious to puni.sh his con¬ 
duct, Charles, the new earl of Derby, ordered his seizure; he re¬ 
fused to plead, and a packed House of Keys declared that in this 
cast his life and property were at the mercy of the lord of the 
island. The deemsters then passed sentence, and in accordance 
therewith Christian was shot on Jan. 2, 1663. This arbitrary act 
angered Charles II. and his advisers; the deemsters and others 
were punished, and some reparation was made to Christian’s fam¬ 
ily. Christian is chiefly celebrated through the Manx ballad Baase 
Illiiwi Dhone, which was translated into English hy George Bor¬ 
row. and through the reference to him in Sir Walter Scott’s 
Peveril of the Peak. 

Str W. Moore, History of the Jslc of Man (1900). 

CHRISTIAN CATHOLIC CHURCH, the name assumed 
hy a relijiious organization founded at Zion iq.v.) city near 
Chicago, ill., in 1896, by John Alexander Dowie iq.v.). Its 
members added to the usual tenets of Christianity a special 
belief in faith-healing, and laid much stress on united consecra¬ 
tion services and the threefold immersion of believers. To assist 
Dowie, assistant over.seers were ai)pointed, and the operations 
of (he community included religious, educational and commercial 
departments. After 1903 considerable dissension aro.se among 
Dowie’s followers; he was deposed in 1906; and after his death 
in 1907 his assistant Wilbur Glenn Voliva became general overseer 
of the organization. 

See art. “Enthusiasts (religious),” by G. H. Gray and W. T. Whitley 
in Hastings. Encyclopaedia of Religion and Ethics, vol. v. p. 320; and 
K. Harlan. John Alexander Doiuie and the Christian Catholic Church, 
Evan.svillc, Wisconsin, 1906. 

CHRISTIAN CONNECTION, a denomination of Chris¬ 
tians in North America formed by secession, under James O’Kelly 
(i735~i 826), of members of the Methodist Episcopal Church in 
North Carolina in 1793. The predisposing cause was the desire to 
be free from the “bondage of creed.” Some of O’Kelly’s followers 
joined the Disciples of Christ {q.v.). Their form of church gov¬ 
ernment is Congregational; they take the Bible as the sole rule 
of faith and practice, and while adopting immersion as the proper 
mode of baptism, freely welcome Christians of every sect to their 
communion. Their position is curiously akin to that outlined by 
William Chillingworrh iq.v.) in his famous work The Religion 
of Protestants (1637-1638). 

CHRISTIAN ENDEAVOUR SOCIETIES, organizations 
formed for the pur^iose of promoting spiritual life among young 
people. They date from 1881, in which year Dr. Francis E. Clark 
(7.^'.) formed a Young People’s Society of Christian Endeavour 
in his (Congregational) church at Portland, Maine, U.S.A. The 
idea was taken up elsewhere in America and spread to other 
countries, till, under the presidency of Dr. Clark, a huge number 
of affiliated societies came into opieration throughout the world. 
They take as their motto “For Christ and the Church,” and have 
done much, especially in the non-episcopal churches, to prepare 
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young men and women for active services in the Church. The 
organization is international and interdenominational, a World's 
Christian Endeavour Union being formed in 1895. 

See Francis E. Clark, art. “Christian Endeavour,” in Hastings’ 
Encyclopaedia of Religion and Ethics, vol. iii. 571 ff. (with reff.) and 
Memories of Many Men in Many Lands (1922) ; J. R. Fleming, The 
Christian Endeavour of the Future (1903). 

CHRISTIANIA, the capital of Norway; sec Oslo. 

CHRISTIANITY, regarded hi.storically as one of the great 
religions of the world, owes its rise to Jesus of Nazareth, in an¬ 
cient Galilee {see Jesus Christ). By reverent disciples His 
ancestry was traced to the royal family of David and His birth 
is ascribed by the church to the miraculous act of God. At 30 
years of age Jesus Christ appeared in public, and after a short 
period (we cannot determine how long, but possibly 18 months) 
he was crucified, upon the accusation of His countrymen, by the 
Roman authorities. 

Relation to Judaism. —His career is understood only in the 
light of His relation to Judaism {sec Hehrew Religion). This 
faith, in a iieculiarly vivid fashion, illustrates the growth and 
development of religion, for its great teachers in the highest degree 
possessed what the Germans call God-consciousness. W’hen the 
national independence of Israel was destroyed, the jirojihetic 
teaching held the people together in the hoi.>e of a re-establishment 
of the Kingdom when all nations should be subject to it :ind 
blessed in its everlasting reign of righteousness and [leacc (Isa. 
xlix., lx.). 

Some of the prophets associated the restoration of the Kingdom 
with the coming of the Messiah, the anointed one, who should 
re-establish the line of David (Isa. ix. 6 f., xi. 1 f.; Micah v. 2; 
Ezek. xxxiv. 23, xxxvii. 24; Zech. ix. 9; I’s. ii. 72). Others said 
nothing of such a one, but seemed to expect the regeneration of 
Israel through the labours, sufferings and triumphs of the righteous 
remnant (Isa. liii., Ezek. xxxvi.-xxxvii.). By the strong emphasis 
upon righteousness, the tribal Lord of Israel was revealed as the 
universal God, of one relationship to all men. This monotheism 
was not primarily cosmological nor metaphysical, but ethical. The 
Jews showed little capacity for abstr.act reasoning and never pur¬ 
sued their inquiries to the discovery of ultimate principles. Thus 
they did not dcveloi) a systematic cosmology, nor formulate a 
system of metaphysics. Their religion was pre-eminently “theo¬ 
cratic”; God was thought of as King, enthroned in heaven and 
supreme. 

But the prophetic teaching was obscured in part by the nation¬ 
alism of the prophets them.selves, who exalted Israel as at once 
God’s instrument and the [leculiar object of His love. Inevitably 
the freedom, spirituality and universality of the prophetic teach¬ 
ing were obscured. In the ist century a.d. the national and priestly 
elements w'ere supreme. The triumph of Israel was to be ac¬ 
complished by the miraculous jxiwer of a Me.ssiah who should 
descend out of heaven. His coming was delayed, in part by the 
opposition of demons, in part by the failure of the jx^ople to obey 
the law, which embraced both moral and ceremonial elements 
derived from varied sources, but by the people was all alike 
regarded as of divine origin. It was to be obeyed without question 
and without inquiry as to its meaning, because established by God; 
it was contained in the Sacred Scriptures {see Bible: Old Testa¬ 
ment), which had been revealed by God .sui>ernaturally, and its 
meaning was set forth by schools of learned men whose interpre¬ 
tations were authoritative. The priesthood held still the ancient 
ideas. Salvation was for the nation, and the individual w'as not 
necessarily participant in it; life after death was disbelieved or 
held as the existence of shades; there could be no resurrection 
of the body and no immortality (in the Greek sense); and with 
these beliefs were associated a certain worldliness and want of 
fervour. The more actively and aggressively religious party, on 
the other hand, adopted the belief in the resurrection of the body, 
and in the individual’s participation in the Messiah’s kingdom; 
all the pious would have their share in it, while the wicked would 
be outcast. But these doctrines were variously conceived. By 
some the Messianic kingdom was thought of as permanent, by 
others as intermediary, the external kingdom being transcendent. 


So too some thought of a literal resurroclion of the body of llesh 
and blood, while others thought that it would be tran.sformed. 
The rudiments of some of these ideas can be found in the prophets, 
but their development took place after the e.\ile, and indeed for 
the most part after the conclusion of the writing.s accounted 
canonical. Thus too the belief in a kingdom of demons held a 
large place in the mind of the people, though the references to 
such evil beings are almost absent from the sacred writings of the. 
Old Testament. Again it is to the East that we mu.st look for the 
origin of these ideas. 

The Teaching of Jesus.—Jesus completed the prophetic teach¬ 
ings. He enqiloyed the old jihraseology and imagery, but He was 
conscious that He u.scd them in a new- sense, and that He preached 
a new gospel of great joy. Jesus was not a historian, a critic or 
a theologian. He used the W'ords of common men in the sense 
in which common men understood them; He did not employ the 
Old Testament as now reconstructed by scholarship or judged by 
criticism, but in its simple and obvious and tradilii>nal sense, 
and His background is the intellectual and religious thinking of 
His time. The ideas of demons and of the future, of the Bible 
and many other traditional conceptions, are taken o\er without 
criticism. So the idea of God which He sets forth is not th;it of 
a theologian or a metaphysician, but that of the unlearned man 
which even the child could understand. Vet though thus speaking 
in untechnic.al language, He revolutionized His terms and tilled 
them with new meaning. His emphasis is His own. and the 
traditional material affords merely the setting for His thought, 
He was not concerned with speculative questions about God, nor 
with abstract theories of His relationship to the soul and to the 
world. God’.s continual iiresence. His fatherly love. His tran- 
.stendent righteousne.ss. His mercy. His goodne.ss, were the facts 
of immediate experience; not in proofs by formal logic but in 
the reality of consciousness was the certainly of God. Thus 
religion was freed from all particular and national elements in 
the simple.st way; for Jesus did not denounce these, elements, 
nor argue against them, nor did He seek converts outsidi* Israel, 
but He .set forth communion with God as the most certain fact 
of man’s experience and as sinijile reality made it acce.s.sil)le to 
everyone. Thus His teaching contains the note of universality— 
not in terms and proclamations but as plain matter of fact. His 
way for others to this reality is likewise plain and level to the 
compreheiKsion of the unlearned and of children. 

l or Him reixiitancc (change of mind, fxtTQ.vout) is placed 
first. The intricacies of ritual and theology are ignored, and 
ancient laws which contradict the fundamental beliefs are un¬ 
hesitatingly abrogated or denied. He seizes upon the most 
spiritual passages of the jirophels, and revives and ileejxms them; 
lie sums up His teaching in supreme love to God and a love for 
fellow-man like that we hold for ourselves (Mark xii. 29-31). 
This supreme love to (Jod is a complete oneness with Him in 
will, a will which is expressed in service to our fellow'-men in 
the simplest and most natural relationship (Luke x. 25-37). 
Thus religion is ethical through and through, as God's inner 
nature, expressed in forgiveness, mercy, righteousness and truth, 
is not something transcendental, but belong:^ to the realm of daily 
life. We become children of God and He our Lather in virtue of 
a moral ]ikcne.ss (Malt. v. 43-48), while of any metaphy.si(al or 
(so to si)eak) physical relationship to God, Jesus says nothing. 
With this clearly understood, man is to live in implicit trust in 
the divine love, power, knowledge and forgiveness. Hence he 
attains salvation, being delivered from sin and fear and death, 
for the divine attributes are not ontological entities to be dis¬ 
cussed and defined in the schools, but they are realities, entering 
into the practical daily life. Indeed they are to be repeated in 
us also, so that we arc to forgive our brethren as we ask to be 
forgiven (Matt. vi. 12; Luke xi. 4). " 

As religion thus becomes thoroughly ethical, so is the notion 
of the Messianic kingdom transformed. Its essential character¬ 
istic is the doing of the Father’s will on earth as in heaven. 
Jesus uses parable after parable to establish its meaning. It is 
a seed cast into the ground which grows and prospers (Matt. 

I xiii. 31--32); it is a seed sown in good ground and bringing forth 
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fruit, or in bad ground and fruitless (Luke viii. 5-8; Mark iv. 
1-32); it is a [^K’arl of great price for which a man should sell 
all that he possesses (Matt. xiii. 44-46); it is not come “with 
observation,’’ so that men .shall say “lo here and lo there” (Luke 
xvii. 20“2i); it i.s not of this world, and does not possess the 
characteristics or the glory of the kingdom of the earth (Luke 
xxii. 24-26; Mark x, 13-16); it is already present among men 
(Luke xvii. 21). Together with these statements in our sources 
are still mingled fragments of the more ordinary cataclysmic, 
apocalyptic conceptions, which in sjnte of much ingenious exe¬ 
gesis, cannot l>c brought into harmony with Christ’s predominant 
teaching, but remain as foreign elements in the words of the 
Master, possibly brought back through Ifis disciples, or, more 
probably, used by Jesus uncritically—a part of the current 
religious imagery in which He shared. 

Originality.—It is often declared that in these teachings there 
is nothing new, and indeed analogies can be found for many 
sayings; yet nowhere else rio we gain so strorig nn impression of 
originality. The net re.sult is not only new but revolutionary; 
so was it understood by the Pharisees. They and Jesus spoke 
indeed the same words and ajipealed to the same authorities, but 
they rightly saw in Him a revolutionist who threatened the 
existence of their most cherished ho{)es. The Messianic kingdom 
which they sought was oppost'd point by point to the kingdom 
of which He spoke, and their (lo<l and His Father—though called 
by the same sacred name—were different. Hence almost from the 
beginning of His iniblic ministry they con.stantly opi)osed Him, 
the conllicl deepening into complete antagonism. 

Jesus ('hrist has been termed uni(|ue, one of the common 
people yet separated from them, and this description applies to 
the breadth, depth and reality of His sympathy. In the meagre 
records of His life there is eviden<e that He deemed no form of 
suffering humanity foreign lo Himself. This was not a mere 
sentiment, nor was His sym[)athy superficial, for it constituted 
the essential characteristic of His personality—“He went about 
doing good.” In Him the will of the Father for the redemption 
of the rare was incarnate. This led Him into the society of those 
outca.sl.s who were condemned and rejected by the re.spectable 
and righteous classes. In contemi)tuous condemnation He was 
called the friend of the outcasts (Matt. xi. ig; Mark ii. i(>-i7), 
and on His part He proclaimed that these .sinners would enter 
into the Kingdom of Heaven before the self-righteous saints 
(Matt. xxi. 31); even the most repulsive forms of disease and 
sin drew from Him only loving aid, while he recognized in all 
other men who laboured for the welfare of their fellows the 
most intimate relationship lo Himself; these constituted His 
family, and these were they whom His Father will bless. 

Jesus recognized His uniciue position; He could not be ignorant 
of His powers. Even the i)ro{)hets had spoken in the name of 
God; they nccejited neither book nor priesthood as authoritative, 
but uttered (lieir truth as they were inspired to speak, and com¬ 
manded men to listen and obey. As in Jesus the whole prophetic 
line culminates, so does its consciousness; reverent toward the 
Holy Scriptures, He spoke not as their expositor but with a 
■power which invests His words with immediate and full authority. 
The prophets used the formula, “Thus saith the Lord,” but He 
goes beyond them and s[>eak.s in His own mime. He believed Him- 
•self to be the Messiah of whom the pro[)hets sjwke, and only 
through this siif-eonsciousness can we explain His mission and 
the career of His disciples. The prophets up to John foretold 
the coming of the kingdom (Matt. xi. 11-13; Luke xvi. i(>), but 
Jesu-s ojX'ned its doors ami made possible entrance into it. Where 
He is there it is. and hence those who follow Him are God’s 
children, and those who refuse His mes.sage are left outside in 
darkness He is to sit as enthroned, judge and king, and by Him 
is men'.s future to be determined (Matt. xxv. 31 f.; Mark xiii. 26); 
indeed it was His presence more than His teaching which created 
His ('hurch. Great as were His words, greater was His per¬ 
sonality. His disciples misunderstood what He said, but they 
trusted and followed Him By Him they felt themselves freed 
from sin and fear—and under the influence of a divine power, 

Mmianic Claims. —Though His claims to authoritative pre¬ 


eminence thus took Him out of the class of prophets and puf 
Him even above Elijah and Moses (Mark ix. 2-7; Luke vii. 28; 
Luke X. 23-24), and though naturally this self-assertion seemed 
blasphemous to those who did not accept Him, yet as He had 
tran.5formed the traditional notion of the kingdom, so did He the 
current thought of the Messiah. The pre-eminence was not to be 
of rank and glory but of servire and self-sacrifice. In His kingdom 
there can be no strife for precedence, since its King comes not to 
be ministered unto but to minister and to give His life in the 
service of others (Mark ix. 33 f., x. 42-45). The formal ac¬ 
knowledgment of the Messiah’s worth and position matters little, 
for to call Him Lord does not ensure entrance into His Kingdom 
(Matt. vii. 21-23), It is those who fail to recognize the spirit of 
sympathy and self-sacrificing service as divine and blaspheme re¬ 
deeming love who are in danger of eternal sin (Mark iii. 28-29). 
All who do the will of the Father, i.e., who serve their fellows, 
are the brethren of Christ, even though they do not call Him 
Lord (Mark iii. 31-35; Matt. vii. 21): and those arc blessed who 
mini.ster to the needy even though ignorant of any relation to 
Himself (Matt. xxv. 37-40). Finally, membership in His own 
selected comjiany, or a place in the chosen people, is not of prime 
im|)orlr.ncc (Mark ix. 38-40; Luke xiii. 24-30). 

Jesus also refuses to conform to the current ideas as to the 
establishment of the kingdom. The tradition of the people im¬ 
plied a sudden apjx'nrance of the Messiah, but Jesus made no 
claims to a supernatural origin and was content to be known 
as the .son of Joseph and Mary (Mark vi. 3-4). His kingdom 
is not to be set up by wonders and miraculous powers, nor is it to 
be established by force (Matt, xxvi, 52); such means would 
contradict its fundamental character, for as the kingdom of lov¬ 
ing service it c.an be established only by loving service. Even the 
disciples of Jesus could not grasp the simplicity and profundity 
of His message; still less could His op>ponents. He was accused 
of blasphemy to the ecclesiastical authorities and of insurrection 
to the civil rulers. He was condemned and crucified. His fol¬ 
lowers were scattered. Of His work nothing remained, not a 
written word, nor more than the rudiments of an organization. 
The deci.sivc event, which turned defeat into victory and re- 
e.stabli.shed courage and faith, was the belief in the reappearance 
to His disciples. Our sources will not permit the precise de¬ 
termination of the order or the nature of these aiipearances, but 
in any case from them arose the faith which was the basis of the 
Christian Church and the starting-point of its theology. 

The death of Jesus as a criminal, and His resurrection, pro¬ 
foundly aroused the belief and hopes of the little group of Jews 
who were His followers. It is not His word but His person which 
assumes first place, and faith is acceptance of Him—crucified 
and risen—as Me.ssiah. Hence His followers early acquire the 
name Christian from the Greek form of the word. With this 
emphasis upon the Me.ssiah the Jewish element would seem to 
be predominant, but as a matter of fact it was not so. The 
earlier group of disciples, it is true, did not appreciate the uni¬ 
versality of the teaching of Jesus, and they continued zealous 
for the older forms; but Paul through his prophetic consciousness 
grasped the fundamental fact and in this respect became Jesus’ 
(rue interpreter. As a result Christianity W’a.s rejected by the 
Jews and became the conquering religion of the Roman empire. 
In this it underwent another modification of far-reaching con¬ 
sequence. 

In our earliest sources—the epistles of St. Paul—Christ is the 
pre-existent divine man from heaven, He is before and above all 
things, and had come to earth by a voluntary act of self-humilia¬ 
tion. In the Johannine writings He is the Son of God—the Logos 
who in the beginning was with God—of Whom are all things— 
Who lightens every man—and Who was incarnate in Jesus. 
Here the cosmological element is again made prominent though 
not yet supreme, and the metaphysical problems are so close at 
hand that their discussion is imperative. Even in Paul the term 
Messiah thus had lost its definite meaning and became almost a 
proper name. Among the Greek Christians this process was 
complete. Jesus is the “Son of God”; and the great problem of 
theology becomes explicit. Religion is in our emotions of reverence 



CHRISTIANITY 


633 


and dependence, and theology is the intellectual attempt to de¬ 
scribe the object of worship. Doubtless the two do not exactly 
coincide, not only because accuracy is difficult or even impossible, 
but also because elements are admitted into the definition of God 
which are derived from various sources quite distinct from re¬ 
ligious experience. Like all concepts the meaning of religious 
terms is changed with a changing experience and a changing world¬ 
view. Transplanted into the world where Greek ideas were preva¬ 
lent, inevitably the Christian teaching was modified—indeed 
transformed. Questions which had never been asked came into 
the foreground, and the Jewish presuppositions tended to dis¬ 
appear, and the Messianic hopes were forgotten or transferred to 
a transcendent sphere beyond death. When the empire became 
Christian in the 4th century, the notion of a kingdom of Christ 
on earth to be introduced by a great struggle all but disappeared, 
remaining only as the faith of obscure groups. As thus the back¬ 
ground is changed from Jewish to Greek, so are the fundamental 
religious conceptions. 

The Semitic peoples were essentially theocratic; they used the 
forms of the sensuous imagination in setting forth the realities 
of the unseen world. They were not given to metaphysical spec¬ 
ulation, nor long insistent in their inquiries as to the meaning and 
origin of things. With the Greeks it wa.s far otherwise: for them 
ideas and not images set forth fundamental reality, and their 
restless intellectual activity would be. content with nothing but 
the ultimate truth. Their speculation as to the nature of God 
had led them gradually to separate Him by an infinite distance 
from all creation, and to feel keenly the opposition of the finite 
and the infinite, the perfect and the imperfect, the eternal and 
the temporal. To them, therefore, Christianity presented itself 
not primarily as the religion of a redemption through the indwell¬ 
ing power of a risen Saviour, as with Paul, nor even as the solu¬ 
tion of the problem how the sins of men could be forgiven, but 
as the reconciliation of the antinomy of the intellect, indicated 
above. The incarnation became the great truth: God is no longer 
separated by a measureless distance from the human race, hut by 
His entering into humanity He redeems it and makes possible 
its ultimate unity with Himself. Such lines of thought provoke 
discussion as to the relation.ship of Jesus to God the Father, 
and, at a later period, of the nature of the Holy Spirit who enters 
into and transforms believers. 

Greek philosophy in the 2nd century a.d. had sunk for the most 
part into scepticism and impotence; its original impulse had 
been lost, and no new intellectual power took its place; only in 
Alexandria was there a genuine effort made to solve the funda¬ 
mental problems of God and the world; and mingled with the 
speculations of the Greek philosophers were the ancient legends 
of gods and heroes, accepted as inspired scripture by the people, 
and by the philosophers in part explained away by an allegorical 
exegesis and in part felt increasingly as a burden to the intelli¬ 
gence. In this period of degeneracy there were none the less an 
awakening to religious needs and a profound longing for a new 
revelation of truth, which should satisfy at once the intellect 
and the religious emotions. 

Christianity came as supplying a new power; it freed philos¬ 
ophy from scepticism by giving a definite object to its efforts 
and a renewed confidence in its mission. Monotheism hfenceforth 
was to be the belief not of philosophers only but even of the 
ignorant, and in Jesus Christ the union of the divine and the 
human was effected. The Old Testament, allegorically explained, 
became the substitute for the outgrown mythology; intellectual 
activity revived; the new facts gained predominant influence in 
philosophy, and in turn were shaped according to its canons. In 
theology the fundamental problems of ont^ogical philosophy 
were faced; the relationship of unity to multiplicity, of noumenon 
to phenomena, of God to man. The new element is the historical 
Jesus, at once the representative of humanity and of God. As in 
f^osof^y, so now in theology, the easiest solution of the prob¬ 
lem was the denial of one of its factors: and successively these 
efforts were made, until a solution was believed to be found 
idiich satisfied both terms of the equation and became the fun¬ 
damental creed of the Church. Its moulds of thought are those ; 


of Greek philosophy, and into these were run the Jewish teach¬ 
ings. We have thus a peculiar combination—the religious doc¬ 
trines of the Bible, as cuhninating in the person of Jesus, run 
through the forms of an alien philosophy. 

The Doctrine of the Trinity^— The Jewish sources furnished 
the terms Father, Son and Spirit. Jesus seldom employed the 
last term and Paul’s use of it is not altogether clear. Already in 
Jewish literature it had been all but personified {cf. the Wisdom 
of Solomon). Thus the material is Jewish, though already doubt- 
Ic.ss modified by Greek influence: but the problem is Greek; it 
is not primarily ethical nor even religious, but it is metaphysical. 
What is the ontological relationship between these three factors? 
The answer of the Church is given in the Nicene formula, which 
is characteristically Greek, and which affirms that God, the infinite, 
the absolute, the eternal, is yet not seixirated from the finite, 
the temporal, the relative, but, through the incarnation, enters 
into humanity (see Aruts and Athanasius “Tine (jkkat”). This 
entering into humanity is not an i.solated act but continues in all 
the children of God by the indwelling Spirit. Thus, according to 
the canons of ancient philosophy, justice is done to all the factors 
of our problem—God remains as Father, the infinitely remote and 
absolute source of all; as Son, the Word Who is revealed to man 
and incarnate in Him; as Spirit. Who dwells even in our own 
souls and by His substance unites us to God. 

Jesus wa.s the central fact of faith, because he had led the 
disciples to God. After the resurrection He was the object of 
praise, and soon prayers were offered in His name and to Him. 
Already to the apostle Paul He dominates the world and is 
above all created things, visible and invisible, so that He has the 
religious value of God. Metaphysics and .speculative tlicories 
were valueless for Paul; he was conscious of a mighty power 
transforming his owm life and filling him with joy, and that this 
power was identical with Jesus of Nazareth he knew. In all this 
Paul is the representative of that which is highest and best in 
early Christianity. Speculation and hyperspiritualization were ever 
tending to obscure this fundamental religious fact: in the interest 
of a higher doctrine of God His true presence in Jesus was denied, 
and by exaggeration of Paul’s doctrine of “Christ in us” the 
significance of the historic Jesus was given up. The Johannine 
writings, which pre.supposed the Pauline movement, are a protest 
against the hyperspiritualizing tendency. They in.sist that the 
Son of God has been incarnate in Jesus of Nazareth, and that 
our hands have handled and our eyes have seen the word of life. 
This same purpose, namely, to hold fast to the historic Jesus, 
triumphed in the Nicene formula; Jesus was not to be resolved 
into an aeon or into some mysterious tertium quid, neilher God 
nor man, but to be recognized as very God who redeemed the 
soul. Through Him men were to understand the Father and to 
understand themselves as God’s children. 

It is apparent that such a doctrine as the Trinity is itself 
susceptible of many explanations, particularly as to the distinction 
and relation between God the Eternal Son and God the Holy 
Spirit; and minds differently constituted lay emphasis uywn its 
different elements. Especially is this true as its Greek terminology 
was translated into Latin, and from Latin came into modern 
languages—the original meaning being ob.scured or disguised, 
and the original issues forgotten. For .some the first thought of 
God, the infinite and ultimate reality lying beyond and behind 
all phenomena, predominates. With these the historic manifesta¬ 
tion of Jesus becomes only a guide to lead us to that immediate 
apprehension of God which is the end of theology, and to that 
immediate unicai with God which is the end of religion. Such 
an end is accomplished either by means of pure thought or by 
a oneness of pure feeling, giving as results the theological or 
philosophical construction of the idea of God, or a mystical 
ecstasy which is itself at once immediate, inexplicable and in¬ 
describable. On the other hand, minds of a different and more 
concrete character so emphasize the distinctions God, Son and 
Holy Spirit, that a trithdstic construction appears—three indi¬ 
viduals in the one Godhead: these individuals appearing, as for 
example, in the Father and the Son, even in opposition to each 
other. In general we may say then that the Trinity takes 00 
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Ihrec differing asfwcfs in the Christian Church: in its more 
common and easily apprehended form as three Gods; in its ec¬ 
clesiastical form as a mystery which is above reason to be 
accepted by faith; in its philosophic form as a metaphysical inter¬ 
pretation of the finite, the infinite and the relation between them. 

To some Christians the doctrine of the Trinity apfreared in¬ 
consistent with the unity of God which is emphasized in the j 
Scriptures. They therefore denied it, and accepted Jesus Christ, 
not as incarnate God, but as God’s highest creature by Whom 
all else was cre:iletl, or as lh(‘ perfect man who taught the true 
doctrine of God, The first view in the early Church long con¬ 
tended with the orthodox doctrine, but finally di.sap{K*ared, and | 
the second doctrine in the modern Church was set forth as easily 
intelligible, but has remained as a form of “heresy.” 

The Cross and the Atonement,^ —Allied with the doctrine of 
(iod which seeks the solution of the ultimate problem of all 
philosophy, the doctrine of salvation has taken the most promi¬ 
nent [dace in the Christian faith: so prominent, indeed, that to 
a large [lortion of believers it has been the supreme doctrine, 
and the do( trine of the deity of Jesus has been valued only because 
of its necessity on the effect of the atonement. Jesus alone of 
the great founders of religion suffered an early and violent death, 
ev(‘n the death of a criminal. It became therefore the immediate 
task of His lolbjw'ers to ex[dain this fact. This explanation was 
the more urgent because under the iulluence of Jewish monotheism 
the rule of (iod was accejjted as an undoubteil presupposition, so 
that the death of Jesus must be in accordance with His will. The 
early Church naturally used the term and phrases of the pro[)hcts. 
He (lied the death of a criminal, not for His sins, but for ours. 
Isaiah liii, was suggested at once and became the central ex¬ 
planation: Christ is the suffering servant Who is numbered with 
the transgressors and Who bears the sins of many. 

It is remarkable that in the earlic.st centuries of Christian 
thought there is only the most slender support for theories of the 
Atonement which became widely current at a later time. The 
early l athers did not regard the sufferings of Christ as a vicarious 
satisfartion of God’.s wrath, where He underwent punishment 
due to us and His (obedience is imputed to us. Whenever they 
u.se language which seems to convey such ideas, they as it 
were instinctively .safeguard it by the idea of our union with 
Chri.st, where we share in His obedience and His passion, and only 
so far as we make them our own do we actually a|)propriatc the 
redemption He won for us. Their main thought is that man is 
reconciled to God by the Atonement, and not God to man; the 
change which it effects is a change in man rather than a change in 
God. Many centuries later the familiar outlines of the theory 
of vicarioiKs atoiiemi'ut were drawn, and carved into a rigid 
scheme by thi- Reformers. They were deejily convinced that 
human sin is the violation of an eternal law which has its basis 
in the very being of God and is the cx[)ression of God's justice, 
which must be satisfied. I’his is the conviction embodied in the 
Protestant creeds, and worked out by means of metaphors so 
legal and even mechanical in character that modern theology has 
been marked by a widespread revolt against every form of it. 

A large part of the history of Christian doctrine deals with 
controversies arising from theories of the Atonement {q.v ); but 
exce[>ling in relatively narrow circles these theories have been 
seriously studied only by i)rofesscd theologians. That Christ died 
lor us, and that we are saved by Him, is indeed the living truth 
of the Church in all ages, and a false impression of the fact is 
given by dwelling U[)on theories as if they were central. At best 
they bear only the relationshit) of philosophy to life. 

These ho[)es and theories of salvation do not indeed wholly 
ex[ilain the [lower of Christianity. Jesus wearied Himself with the 
healing of man’s physical ailments, and He was remembered as 
the great physician. Early Christian literature is tilled with 
medical terms, a[)plicd (it is true) for the greater part to the cure 
of souls. The records of the Church arc also filled with the efforts 1 
of Jesus’s followers to heal the diseases and satisfy the wants of 
men. A vast activity animated the early Church: to heal the { 
sick, to feed the hungry, to succour the diseased, to rescue the j 
fallen, to visit the prisoners, to forgive the erring, to teach the i 


ignorant, were ministries of salvation, A mighty power impelled 
men to deny themselves in the service of others, and to find in this 
servic« their own true life. None the less the first place is given to 
the salvation of the soul, since, created for an unending existence, 
it is of transcendent importance. While man is fallen and by 
nature vile, nevertheless his possibilities are so vast that in com¬ 
parison the affairs of earth are insignificant. The word, “What 
shall it profit a man if he gain the whole world and lose his own 
soul.^” comes to mean that the individual soul outvalues the 
whole world. With emphasis upon God as creator and ruler, and 
upon man as made in God’s image, endowed with an unending 
existence, and subject to eternal torture if not redeemed, the 
concept of personality has been exalted at the ex[)ense of that of 
nature, and the future has been magrrifted at the expense of the 
present. Thus a future heaven is man’s true home, and theology 
instead of philosophy or natural science is his proper study. 

Indeed, intellectual interest centred in religion. Natural science 
was forsaken, except in so far as it ministered to theology. Be¬ 
cause the Old Testament contained references to the origin and 
the objects of the universe, a certain amount of natural science 
was necessary, but it was only in this connection that it had any 
value. By Augustine’s time this process is complete. His writ¬ 
ings contain most of the knowledge of his age, but it is strictly 
subordinate to his theological purpose. Hence, when the bar¬ 
barians submerged southern Europe, theology alone survived. 
The Church entered upon a new task. In the beginning Chris¬ 
tianity had been the teacher of religion to highly civilized peoples 
—now it became the civilizing agent to the barbarians, the teacher 
of better cu.stoms, the upholder of law and the source of knowl¬ 
edge. The learned men were monks and priests, and the uni¬ 
versities were Church institutions. 

The Sacraments and Salvation, —Belief in mysterious pow¬ 
ers attached to food, feasts, ceremonial rites and sacred things is 
all but universal. Primitive man .seldom connects sacrifice with 
notions of propitiation, indeed only in highly ethicized religions is 
the consciousness of sin or of guilt pre-eminent. Sacrifice was be¬ 
lieved to exert an influence on the deity which is quasi-physical, 
and in .sacrificial feasts God and worshipper are in mysterious 
union. 

So universal arc such ideas that the problem in particular 
religions is not their origin but their form. In the Old Testament 
repeatedly they are found in conflict with the prophetic ideals. 
Sometimes the prophets denounce them, sometimes ignore them, 
sometimes attempt to reform and control th(“m. Jesus ignores 
them, His empha.sis being so strong upon the ethical and spiritual 
that the rest is passed by. In the early Church, still Jewish, the 
belief was in the coming of a mysterious pow'cr from God which 
produced ecstasy and worked wonders. Paul also believes in this, 
but in.sists that it is subordinate to the peaceable fruits of right¬ 
eousness. With the naturalization of the Church in the Gentile 
world ethical ideas became less prominent, and the sacramental 
system prevailed. By baptism and the Lord’s Supper grace is 
given (ex operc operoto), so that man is renewed and made cap¬ 
able of salvation. Already in the 2nd century baptism was de¬ 
scribed as a bath in which the health of the soul is restored, and 
the Lord's Su])pcr as the potion of immortality. Similar notions 
present ih the ethnic faiths lake the Christian facts into their 
.service, the belief of the multitude without essential change re¬ 
maining vague and undefined. While the theologians discussed 
doctrine the [leople longed for mystery, as it satisfied their re¬ 
ligious natures; by sacraments they felt themselves brought into 
the presence of God, and to sacraments they looked for aid. 
Many sacraments were adopted by portions of the Church, until 
at last the sacred number seven was agreed upon. 

In the earliest period the services were characterized by extreme 
freedom, and by manifestations of ecstasy which were believed 
to indicate the presence of the spirit of God; but as time went on 
the original enthusiasm faded away, the cult became more and 
more controlled, until ultimately it was completely subject to the 
priesthood, and through the priesthood to the Church. The 
power of the priesthood had its centre in the sacrament of the 
Eucharist and in the Roman communion the structure of' 
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Ihe sacred edifice, the positions and attitudes of the priest and the 
congregation, the order of service, emphasize the mystery and 
the divine efficacy of the sacrament. The worshipper feels him¬ 
self in the immediate presence of God, and enters into physical 
relations with him; participation in the mass also releases from 
guilt, as the Lamb of God offered up atones for sin and intercedes 
with the Father in our behalf. Thus in this single act of devotion 
both objects of all cults are attained. 

Organization. —As the teaching and person of Jesus were 
fitted into the framework of Greek philosophy, and the sacra¬ 
ments into the deeper and brqader forms of popular belief, so 
was the organization shaped by the polity of the Roman empire. 
Jesus gathered His group of followers and tommitted to it His 
mission, and after His resurrection the necessities of the situation 
brought about the choice of quasi-officials. Later the familiar 
I)olity of (he synagogue was loosely followed. A completer organi¬ 
zation was retarded by two factors, the presence of the apostles 
and the inspiration of the prophets. But when the apostles died 
and the early enthusiasm disappeared, a stricter order arose. I’rac- 
tical difficulties called for the enforcement of discipline, and 
differences of opinion for authority in doctrine; and, finally, the 
sacramentarian system required a priesthood. In the 2nd century 
the conception of a Catholic Church was widely held and a loose 
embodiment was given it; after the conversion of the empire the 
organization took on the official forms of the empire. Later it 
was modified by the rise of the feudal system and the re-establish¬ 
ment of the modern European nationalities. 

'Fhc polity of the Church was more than a formal organization; 
it touched the life of each believer. Very early, Christianity was 
conceived to be a new system of law, and faith was interpreted as 
obedience. Legalism w'as joined with sacramentarianism, doubling 
(he power of the priest. Through him Church discipline was ad¬ 
ministered, a comiilete system of ecclesiastical penalties, f.e., 
penance, growing up. It culminated in the doctrine of purgatory, a 
place of discipline, of purifying suffering after death. The Roman 
genius for law strengthened and systematized this tendency. 

The. Roman Church .—The hierarchy which centres in the pope 
constitutes the Church of which the sacramental sy.stcm is the 
inner life and penance is the sanction. It is thus a divine-human 
organization. It leaches that the divine-human Son of God 
established it, and returning to heaven committed to the apo.s- 
tles, especially to St. Peter, his authority, which has descended 
in an unbroken line through the popes. This is the charter 
of the Church, and its acceptance is the first requi.silc for salva¬ 
tion; for the Church determines doctrine, exercises discipline 
and administers sacraments. Its authority is accompanied by the 
spirit of God, who guides it into truth and gives it miraculous 
power. Outside the Church arc only the “broken lights” of man’s 
l)hi!osophy and the vain efforts of weak human nature after 
virtue. 

Christianity in its complete Roman development is thus the 
coming of the supernatural into the natural. The universe falls 
into these orders, the second for the sake of the first, as nature is 
of and for God. Without Him nature at its highest is like a beau¬ 
tiful statue, devoid of life; it is of secondary moment compared 
even to men, for while it passes away he continues for ever. 
Man is dependent, therefore, not upon nature, but upon God’s 
grace for salvation, and this comes through the Church. Thus the 
Church ever receives God and has a twofold nature; its sacra¬ 
ments through material and earthly elements impart a divine 
power; its teachings agree with the highest truths of philosophy 
and science, yet add to these the knowledge of mysteries which 
the unaided reason of man could never apprehend. Theology is 
the queen of the sciences, and nothing should be taught in school 
or university which contradicts its conclusions. Moreover, noth¬ 
ing should be done by the State which interferes with the tran¬ 
scendent interest committed to the Church. Thus the Church 
touches and controls all realms of life, and the cycle is complete. 

The Reformation .—^The idea of the Roman Church was im¬ 
perfectly embodied at the best; the divine gift was in earthen 
vessels. The world was never completely cast out; indeed the 
Church became the scene for ambition and the home of luxury 


and pleasure. It was entangled also in the jxiliiical strife of the 
feudal ages and of the beginning of modern empires. Us control 
of the sciences embroiled it with its own philosoplu’rs and scholars, 
w'hile saints and pure-minded ecclesiastics attempted, without 
success, its reform from within. Finally, through Luther, the ex¬ 
plosion came, and western Christendom broke into two parts— 
Catholic and I’rote.stant. 

Protestantism in its primary principle is the return to primitive 
Christianity. The whole development which we have traced, 
culminating in the ecclesiastical-doctrinal .system of the Roman 
Church, is regarded as a corrujhion, since foreign and (‘ven 
heathen elements have been brought in, so that the religion estab¬ 
lished by Christ is obscured or lost. For Protestants the Bible 
only now becomes the infallible inspired authority in faith and 
morals. Interpretations by the Fathers or by the councils are 
to be taken only as aids to its understanding. But in Protestantism 
reason and the light of nature are in themselves as imi)otent as 
in the Roman Church. The Bible interpreted by man's unaided 
intelligence is as valueless as other writings, but it has a sacra¬ 
mental value when the Holy Spirit accomixmies its teaching, and 
Ihe power of God uses it and makes the soul capable of holiness. 
In all this the .supernatural is as vividly realized as in Ihe Roman 
Church; it is only its mediation which is different. 

These principles are variously worked out in the different 
churches and varicmsly expressed. In part because of historical 
circumstances, the divergence from the older systems is more 
mark(!d in some Protestant churches than in others, yet on the 
w'hole these two principles determine cult and in part org.iniza- 
lion. As in the Roman Church cult centres in the mass, so in the 
original Reformc'd Church it centred in the sermon. The ancient 
Jewish prophetic office was revived, yet with a difference: the 
ancient prcjphets acknowdedged no e.xternal authority, but the 
Protestant preacher is strictly subordinate to the Scriptures of 
which he is the interpreter. Besides the .sermon, the .sacraments are 
observed as established by Christ—two in number, baptism and 
the Lord’s Supper. But these do not exert a quasi-]>hysi( al or magi¬ 
cal influence, ex opere operato. Unless there be faith in the recipi¬ 
ent, an understanding of the meaning of the sacrament and an ac¬ 
ceptance of it, it is valueless or harmful. Prayer and i)raise also arc 
effective only as the congregation intelligently joins in them. 

The emphasis upon the believer and his freedom from ail ex¬ 
ternal authority do not result in a thoroughgoing individualism. 
Luther clearly held to the unity of all Christians, and Protestants 
are agreed in this. For them, as for the Roman Church, there is a 
belief in a catholic or all-embracing Church, but the unity is not 
that of an organization; Christians arc one through an indwelling 
si)iril; they undergo the same experience and follow the same 
purpose. 

Historically these principles were only in part embodied, for the 
Reformation was involved in [)olilital strife. Thi‘ Reformers 
turned to the Government for aid and protection, and throughout 
Europe turmoil and w'ar ensued. In con.scquence, in the Protestant 
nations the State assumed (he ultimate authority over the Church. 
Moreov’cr, in the early days of the Reformation (he Catholic 
Church charged it with a lawless individualism, a charge which 
W'as seemingly made good by an extreme divergence in theologi¬ 
cal opinion and by riots in various part of the I’rote.slant world. 
The age was indeed one of ferment, so that the foundations of 
society and of religion seemed threatened. The Reformers turned 
to the State for protection against the Roman Church, and ulti¬ 
mately as a refuge from anarchy, and they al.so returned to the 
theology of the Fathers as their safeguard against heresy. Instead 
of the simplicity of Luther’s earlier writings, a dogmatic theology 
was formed, and a Protestant ecdesiasticism established, in¬ 
distinguishable from the Roman Church in principle. The main 
difference was in the attitude to the Roman allegiance and to the 
sacramentarian system. There was thus by no means a romi>Ictc 
return to the Bible as the sole authority, but the Bible wa.s taken 
as interpreted by the earlier creeds and as worked into a doctrinal 
system by the scholastic philosophy. Thus Pro(estanti.sm also 
came to identify theology with the whole range of human 
knowledge, and in its official forms was as hostile to the progress 
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of science as was the Roman Church itself. 

Many Protestants rebelled against this radical departure from 
the principles of the Reformation and of biblical Christianity. To 
them it seems the substitution of the authority of the Church 
for the authority of a living experience, and of intellectual ad¬ 
herence to theological propositions for faith. The freedom of the 
individual was denied. Protestantism divided into many sects 
and denominations, founded upon special types of religious ex¬ 
perience or upon particular points in doctrine or in cult. Thus 
Protestantism pre.sents a wide diversity in comparison with the 
regularity of the Roman Church (.vtr Ri'I’nion, Cht’rch). 

Christianity and the Modern World. —The coming of the 
northern peoples into the Roman world profoundly modified 
Christianity. It shared indeed in the dreariness and corruption 
of the time.s commonly called the “dark ages,” but when at last 
a productive period began the Church was the first to profit by it. 
Since ail educated men were [iriests, it assimilated the new learn¬ 
ing—the revived Aristoleliani.sm—and continued its control of the 
universities. In the 13th century it wa.s supreme, and Christianity 
was identified with world sy.stems of knowledge and politics. Both 
were deemed alike divine in origin, and to question their validity 
was an offence against God. Christianity thus had pa.s.sed through 
three stages in politics as in science. At first it was [x'rseculed 
by the Slate, then established by it, and finally dominated over 
it; so its teaching was at first alien to philosophy and despised 
by it, next was ac cepted by it and given form and rights through 
it, and finally became queen of the sciences as theology and ruled 
over the wholcj world of human knowledge. But the triumph 
by it.s completeness cn.sured Jiew c'onflirt.s; from the disorder of 
the middle ages arose states which ultimately asserted complete 
autonomy, and in like fashion new intellectual powers came forth 
which ultimately established the independence of the sciences. 

In the broadest sense the underlying principle of the struggle 
is the. reassertion of interest in the world. It is no longer merely 
the scene for the drama of the soul and God, nor is man inde¬ 
pendent. of it, but man and nature constitute an organism, hu¬ 
manity being a part of the vaster whole. Man’.s place is not even 
central, as he. appears a temporary inhabitant of a minor planet in 
one of the lesser stellar systems. As in the political world the 
States gained first the undisputed control of matters secular, re¬ 
jecting even the proffered counsel of the Church, and then pro¬ 
ceeded to establish their sovereignty over the Church itself, so 
was it in the empire of the mind. The rights gained for independ¬ 
ent research were extended over the realm of religion al.so; the 
two indeed cannot remain separate, and man must subordinate 
knowledge, to the authority of religion—or make science supreme, 
submitting religion to its scrutiny and judging it like other 
phenomena. I'nder this investigation Christianity does not appear 
altogether exceptional. Its early logic, ontologv', and co.smology, 
with many of its distinctive doctrines, are shown to be the natural 
offspring of the races and ages which gave them birth. Put into 
their historical environment they are found to be steps in the 
intellectual development of man’s mind. But when put forward 
as absolute truths to-day, they are put aside as anachronisms not 
worthy of dispute. The Bible is studied like other W'orks, its 
origins discovered and its place in comparative religion a.ssigned. 
ft does not appear as altogether unique, but it is put among the 
other sacred books. For the great religions of the world show 
similar cycles of development, similar appropriations of prevalent 
science and philosophy, similar conservative insi.stence upon 
ancient truth, and similar claims to an exclusive authority. 

With this intere.st is involved an attitude of mind toward the 
supernatural. As already pointed out. nature and suiter-nature 
were taken as physically and spatially distinct. The latter could 
descend upon the former and be imparted to it, neither subject 
to nature nor intelligible by reason. In science the process has 
I>cen^reversed; nature ascends, so to speak, into the region of the 
supeniatural and subdues it to itself; the marvellous or miraculous 
is brought under the domain of natural law, the canons of physics 
extend over metapliysics, and religion takes its place as one ele¬ 
ment in the natural relationship of man to his environment. Hence 
the new world-view threatens the foundations of the ecclesiastical 


edifice. This revolution in the world-view is no longer the posses¬ 
sion of philosophers and scholars, buf the multitude accepts it in 
part. Education in general has rendered many familiar with the 
teachings of science, and, moreover, its practical benefits have 
given authority to its maxims and theories. 

The Roman Catholic Church uncompromisingly reasserts its 
ancient propositions, political and theological. The cause is lost 
indeed in the political realm, where the Church is obliged to 
submit, but it protests and does not waive or modify its claims 
{see the Syllabus of 1864, par. 19 seq., 27, 54 and 55). In the 
Greek and Protestant churches this situation cannot arise, as they 
make no claims to governmental sovereignty. In the intellectual 
domain the situation is more complex. Again the Roman Church 
unhesitatingly reaffirms the ancient principles in their extreme 
form (Syllabus, par. 8-9-13; Decrees of the Vatican Council, 
ch. 4, especially canon 4-2); the works of St. Thomas Aquinas 
are recommended as the standard authority in theology (Encyc. 
of Leo XIII., Aeterni Patris, Aug. 4, 1879), I’t' details also the 
conclusions of modem science are rejected, as for example the 
origin of man from lower species, and, in a different sphere, the 
conclusions of experts as to the origins of the Bible. Faith is 
defined as “assent ui)on authority,” and the authority is the 
Church, which maintains its right to supremacy over the whole 
domain of .science and philosophy. 

The Greek Church remains untouched by the modem spirit. 
With characteri.stic oriental conservatism it claims the title of 
“Orthodox” and retains the creed and organization of the early 
Church. The Protestant Churches also are bound officially to the 
.schola.stic philosophy of the J7th century; their confe.ssions of 
faith still assert the formation of the world in six days, and require 
assent to propositions which can be true only if the old cosmology 
l)e correct. 

Compromises .—On the other hand there are individuals and 
even large bodies of Christians who are intent upon a reinter¬ 
pretation. Even in the official circles of the Church, not excepting 
the Roman Church, there are many scholars who find no difficulty 
in maintaining communion while accepting the modern scientific 
view of the world. This is possible to some because the situation 
in its sharp antithesis is not present to their minds: by making 
certain compromises on the one side and on the other, and by 
framing private interpretations of important dogmas, they can 
retain their faith in both and yet preserve their mental integrity. 

Thus the crisis is in fact not so acute as it might seem. No 
great institution lives or dies by logic. Christianity rests on great 
religious needs which it meets and gratifies, so that its life (like all 
other lives) is in unrationaliied emotions. Reason seeks ever to 
rationalize these, an attempt which seems to destroy yet really 
fulfils. A.s thus the restless reason tests the emotions of the soul, 
criticizes the traditions to which they cling, rejects the ancient 
dogmas in which they have been defined, the Church .slowly 
participates in the process; silently this position and that are 
forsaken, legends and beliefs once of prime importance are for¬ 
gotten, or when forced into controversy many ways are found 
by which the old and the new are reconciled; the sharpness of 
distinctions can be rubbed off, expression.s may be softened, 
definitions can be modified and half-way resting-places afforded, 
until the momentous transition has been made and the continuity 
of tradition is maintained. Finally, as the last step, even the 
official documents may be revised. 

Philosophy and Ethical Redemption.—^Tfae intellectual 
crisis cannot be ignored in the interest of the practical life. Men 
must rationalize the universe. On the one hand there are church¬ 
men who attempt to repeat the historical process which has natu¬ 
ralized the Church in alien soils by appropriating the forces of the 
new environment, and who hold that the entire process is inspired 
and guided by the spirit of God. Hence Christianity is the abso¬ 
lute religion, because it does not preclude development but neces¬ 
sitates it, so that the Christianity that is to come shall not only 
retain all that is important in the Christianity of the past and 
present but shall assimilate new truth. On the otbef hand some 
seek the essential Christianity in a life beneath and separable from 
the historic forms. In part under the influence of the Hegeliao 
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philosophy, and in part because of the prevalent evolutionary 
scientific world-view, God is represented under the form of pure 
thought, and the world process as the unfolding of Himself. Such 
truth can be apprehended by the multitude only in symbols which 
guide the will through the imagination, and through historic facts 
which are embodiment of ideas. The Trinity is the essential Chris¬ 
tian doctrine, the historic facts of the Christian religion being the 
embodiment of religious ideas. The chief critical difficulty felt by 
this school is in identifying any concrete historic fact with the un¬ 
changing idea, that is, in making Jesus of Nazareth the incarnation 
of God. God is reinterpreted, and in place of an extra-mundane 
creator is an omnipresent life and power. The Christian attain¬ 
ment is nothing else than the thorough intellectual grasp of the 
absolute idea and the identification of our essential selves with 
God. With a less thoroughgoing intcllectualism Other scholars re¬ 
interpret Christianity in terms of current scientific phraseology. 
Christianity is dependent upon the understanding of the univer.se; 
hence it is the duty of believers to put it into the new setting, so 
that it adopts and adapts astronomy, geology, biology and psy¬ 
chology. 

From all these efforts to reconstruct systematic theology with 
its appropriations of philosophy and science, groups of Christians 
turn to the inner life and seek in its realities to find the confirma¬ 
tion of their faith. They also claim oneness with a long line of 
Christians, for in every age there have been men who have ignored 
the dogma and the ritual of the Church, and in contemplation and 
retirement have sought to know God immediately in their own 
experience. To them at best theology with its cosmology and its 
logic is only a shadow of shadows, for God reveals himself to the 
pure in heart, and it matters not what science may say of the 
material and fleeting world. This spirit manifests itself in wide 
circles in our day. The Gordian knot is cut, for philosophy and 
religion no longer touch each other but abide in separate realms. 

In quite a different way a still more influential school seck.s 
essential Christianity in the sphere of the ethical life. It also 
would disentangle religion from cosmology and formal philo.sophy. 
It studies the historic development of the Church, noting how 
element after element has been introduced into the simplicity of 
the gospel, and from all these it would turn back to the Bible it¬ 
self. In a thoroughgoing fashion it would accomplish what Luther 
and the Reformation attempted. It regards even the earliest 
creeds as only more or less satisfactory attempts to translate 
the Christian facts into the current language of the heatiien 
world. But the process does not stop with this rejection of the 
ancient and the scholastic theology. It recognizes the scientific 
results attained in the study of the Bible itself, and therefore it 
does not seek the entire Bible as its rule of truth. To it Jesus 
Christ, and He alone, is supreme, but this supremacy does not 
carry with it infallibility in the realm of cosmology or of history. 
In these too Jesus participated in the views of His own time; even 
His teaching of God and of the future life is not lacking in Jewish 
elements, yet none the less He is the essential element in Chris¬ 
tianity, and to His life-purpose must all that claims to be 
Christianity be brought to be judged. To this school Christianity 
is the culmination of the ethical monotheism of the Old Testa¬ 
ment, which finds its highest ideal in self-sacrificing love. Jesus 
Christ is the complete embodiment of this ideal, in life and in 
death. This ideal He sets before men under the traditional forms 
of the Kingdom of God as the object to be attained, a Kingdom 
which takes upon itself the forms of the family, and realizes itself 
in a new relationship of universal brotherhood. Such a religion 
app)eals for its self-verification not to its agreement with cosmo¬ 
logical conceptions, either ancient or modem, or with theories of 
philosophy, however true these may be, but to the moral sense of 
man. On the one hand, in its ethical development, it is nothing less 
than the outworking of that principle of Jesus Christ which led 
Him not only to self-sacrificing labour but to the death upon the 
cross. On the other hand, it finds its religious solution is the trust 
in a power not ourselves which makes for the same righteousness 
Which was incarnate in Jesus Christ. 

Thus Christianity, as religion, is on the one hand the adoration 
of God, that is, of the highest and noblest, and this highest and 


noblest as conceived not under forms of power or knowledge but 
in the form of ethical self-devotion as embodied in Jesus Christ, 
and on the other hand it meets the requirements of all religion in 
its dependence, not indeed upon some absolute idea or omnipotent 
power, but in the belief that that which appeals to the soul as 
worthy of supreme worship is also that in which the soul may 
trust, and which shall deliver it from sin and fear and death. 
Such a conception of Christianity can recognize many embodi¬ 
ments in ritual, organization and dogma, but its test in all ages 
and in all lands is conformity to the purpose of the life of Christ. 
The Lord’s Prayer in its oldest and simplest form is the expression 
of its faith, and Christ's .separation of mankind on the right hand 
and on the left in accordance with their service or refusal of 
service to their fellow-men is its own judgment of the right 
of any age or Church to the name Christian. 

Christianity has passed through too many changes, and it has 
found too many interpretations pos.siblc, to fear the time to come. 
Thoroughgoing reconstruction in every item of theology and in 
every detail of polity there may be, yet shall the Christian life 
go on—the life which finds its deepest utterance in the words of 
Christ. “Thou .shall love the Lord thy God with all thy heart 
and thy neighbour as thyself”; the life which expresses its pro- 
foundest faith in the words Christ taught it to pray, “Our Father’'; 
the life which finds its highest rule of conduct in the words of its 
first and greatest interpreter, “Let this mind be in you which 
was also in Christ Jesus our Lord.” 

The view that Jesus deliberately founded a Church (an ecclesi¬ 
astical institution), appointed the Apostles its rulers, settled its 
rites, gave it its doctrine and guaranteed its fidelity, can only be 
maintained by discarding hi.story altogether. In the 19th century 
this was transformed into the view that Jesus planted “in germ” 
what has grown to be the present Catholic doctrine and order. 
Among those who differ only in detail about what happened, there 
are, however, diametrically opposite judgments of the value of 
the change, (i.) Liberal Protestant scholars, on the whole, regard 
it as the kind of corrui)tion to which religions arc always .subject 
as they absorb alien elements with their imperfectly instructed 
convert.s. They find the essential Christian element to be a power, 
shown by no other religion, first of elevating and spiritualizing 
these alien clement.s and then of eliminating them. This they 
ascribe to the higher idea of redemption inseparable from the faith 
in Chri.sl (which, however much overlaid, has always wrought 
like leaven), and to what goes with it—the Revelation of the 
Father. Thus, for them, an c.s8ential quality of Christianity is its 
power to regenerate itself by a return to the Jc.sus of the Gospels. 
They would maintain that all other religions have their place, but 
it is a.s a preparation, or if their elements remain in Christianity, 
it is only as a temporary substitute for the true Christian redemp¬ 
tion. (ii.) Liberal Catholic schefiars on the other hand regard it 
a.s the highest perfection of Christianity that it can thus “syncrc- 
tizc” (absorb and transform) what has appealed to human need 
in any religion. By this comprehensiveness, they maintain, Chris¬ 
tianity, from being an enthusiastic but incoherent movement, grew 
into a permanent and effective institution, with its original puritan- 
ism enriched in all kinds of religiously valuable ways. 

The foregoing statement is a definition not of two positions but 
of two directions, and allows for variou.s Intermediate doctrines 
and interpretations. All these are naturally exem[)lifie(l in the 
principal branches of organized Christianity, and reference must 
be made to the various articles on these subjects; Roman Catho¬ 
lic Church; England, Church of; Presbyterianism; Lu¬ 
therans; Congregationalism; Methodism; etc, 

Bibliocraphy. —On .such a vast subject we can here refer to only 
a few of those books which give guidance for further study and 
are typical of each of its main lines. For Roman Catholicism; P. 
Batiflol, V&gliir, naissante et k catholicisme (4th cd., lyoy) ; Wilhelm 
and Scannell, Manual of Catholic Theolof^y (1800): C. S. Deva.s, The 
Key to the World's Progress (i<)o6); and many articles In the Catholic 
Encyclopaedia. For Anglicanism; Lux Mundi (1890); Gore. Orders 
and Unity (1909); The Reconstruction of Belief (1927); Harwell 
Stone, The Church, its Ministry and Authority (1902); A. C. Hcadlam 
(Bishop of Gloureslcr), The Church of England (1927). For the 
Free Churches; Towards Reunion, by Church of England and Free 
Church writers (1919); G, K. A. Bell, Documents on Christian Unity 
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(1924); 0 . K. A. llfll and VV. Robertson ted. by), The Church of 
linulanci and the Tree Churches (1925) , A. E. Carvie, art. “Christian¬ 
ity” in Mastint's’ Kncyclapaedia of Religion and Ethics (for liberal 
Evan^:cli(alisiii) ; J. E. (.’arpenter {ed. by), Freedom and Truth 
0925), for Unitarian (.'hrintianity Uee also James Drummond, Via, 
Vrriia^, Vita or Christianity in its simplest and most intelligihle form; 
Hil>l)crl !.(•( lures, 1804; and Cliarles Beard, The Reformation in its 
Relation to Modern Thought and Knowledge: Hibbert Lectures, 1883). 

I'or the print ijiles of Protestantism as a Rrlipion: A. Ritschl, 
Christian Doctrine of Justification and Reconciliation (En^. trans., 
1900), rnosi im()(jrfanf for its jtresenl influence (for a critical estimate, 
Carvie, 7 he Rilschlian I'he.ologv, 1897) ; E. 'I'roeltsch, Die Ahsnlutheit 
des Christenthums (it)Oj) ; \V. Hermann, Communion of the Christian 
-with (lod (Ene trans., 189^), a di><-U.ssion in the sfiirit of Luther; 
A. Sabatier, Religions of Authority and the Religion of the Spirit 
(hmK trans,, jt/O-t). On itrirnitive Christianity, .see Harnark, Mission 
and Expansion of Christianity in the first three centuries (Enj;. trans., 
1904); Wernie, beginnings of Christianity (Enp. trans., 1904); Weiz- 
sacker, 7 'he Apostidic Age (Ene. trans., i8t<7) ; Hatch, Influence of 
Creek Ideas and Csages on the Christian Church (Hibbert Lectures, 
1888). (C. W. K.V.; S. H. M.) 

CHRISTIAN OF BRUNSWICK (1599-1626), bishop of 
iralberstadt, a younger son of Henry Julius, duke of Brunswick- 
Wolfenbiifltd, was born in (Irtiningen on St'jjt. 20, 1599. Havinp 
succeedetl his father as “bishop” of Halbersladt in 1616, he ob¬ 
tained some experienet! of warf.are under Maurice, prince of 
Orange, in the Netherlanfis. RaisinK an army he entered the ser¬ 
vice of I'red('ri( k V., eledor jjalatine of the Rhine, and attacked 
the lands of the eleilor of Mainz and the bishoprics of We.st- 
phalia. Afl(‘r some slki esses he was defeated l)y T'illy at Hcichst 
in June 1 ().!.■; then, dismissed from b'cederick’s service, he en¬ 
tered that of the Uniti'd Provinces, losing an arm at the battle 
of I'leiirus In \().\\ he was Iteaten by Tilly at Stadtlohn and 
driven back to the Netheilands. When in 1625 ('hristian IV., 
kiiif' of Denmark, entered the arena of (he war, he took the field 
attain in (he Protestant interest, but after some successes he died 
at VV'olfenbiittel on June t6. 1626, (.SVc al.so Thirty Yi;.\r.s’War.) 

Itnu looKAiMi V..Count van 'I'illy, Relacion de la vilorta que de dar 

al Conde de Tylli contia el Duque Cristiano de Bronzuyque (Madrid, 
192 , 0 . 

CHRISTIANSAND, a fortified sc'aport of Norway, the chief 
town of the dux t‘se {shin of A(;der on a fjord of the SkaRer- 
rack, 175 mi. .S.W. of ()slo. Pop. (est, 19,36) 18,781. It stands on 
a .s(|u;ire peninsula tlanked b>' the western and eastern harbours 
and by the* Otter ri\'er. amoriR wooded hills and islands. It is a 
lishinR centre (salmon, mackerel, lobsters), with sawmills, wood- 
|)ulp factories, shifibuilditiR yards and mechanical work.sho]).s. 
7 'he jiort is (he largest on the south coast; coast and foreiRn 
steamers on the way north to Oslo ordinarily touch here. The 
Saefersdal railway follows that valley north to Hvglandsfjord (48 
mi.), whence a good road continues to X'iken i Valle at the head of 
the valley, l ie kkerci, a neighbourinp island, is a favourite pleasure 
resort. 'I'he town was founded in i()-ii bv Christian IV. 

CHRISTIAN SCIENCE, the rc'ligion founded by Mary 
Baker Eddy; (he religion reiiresiMited by the Church of Christ. 
Scientist. Apjilicable to he.alth, as the Christian religion orig¬ 
inally was, Christian Science is a religious teaching and practice 
based on the- words and works of I'hrist Jesus. As defined liy Mrs. 
Eddy, it is ‘‘di\’ine metaphysics"; it is "the scientific system of 
divine healing"; it is “the law of (lod. the huv of good, interpret¬ 
ing and demonstrating the divine Principle and rule of universal 
harmony" {Scinttr and Health udth Key to the Kcripturvs, p. 111, 
1.1,3; Rtidimenfal Divine Science, p. i). For many years prior to 
r 86 () Mrs Eddy had olc.served and studied mental causes and 
effec Is. Profoundly religious, she was di.sposed to attribute causa¬ 
tion to (lod and to regard Him as divdne Mind. At Lynn, Mass., 
in that year, she recoverc'd almost instantly from a severe injury 
after reading an account of healing in the Cospel according to St. 
Matthew ix, i-S. The discovery of what she named Christian 
Science ensued from this incident. .As she has said, “I knew the 
Principle' of all harmonious Mind-action to be God, and that cures 
were* produced in (irimitive Christian healing by holy, uplifting 
faith; but I must know the Science of this healing, and I won my 
way to absolute cotulusions through divine revelation, reason and 
demonstration" (Science and Health, p. 109). 

At Boston, in 1875. Mfs Eddy published her principal work, 


first called Science and Health but afterward entitled Science and 
Health with Key to the Scriptures. It is knowm also as the Chris¬ 
tian Science text-book. Occasionally revised by the author, “only 
to be a dearer and fuller expression of its original meaning” (p, 
361), this book received from her its final revision in 1907. It is 
read in Christian Science services in connection with the Bible, 
and is to be found in all Christian Science reading rooms as well 
as in public libraries. For other works on Christian Science by 
Mrs. Eddy, see the bibliography under Eddy, Mary Baker. Mrs. 
Eddy also attached great importance to periodical literature. She 
founded the Christian Science Journal (a monthly in English) in 
1883, and the Christian Science Qmrterly (containing the Icsson- 
.sermons for Sunday services) in 1890. It is published in English, 
Danish, Dutch, French, German, Norwegian, Swedish and in re¬ 
vised Braille. She founded the Christian Science Sentinel (a 
weekly in English) in 189S; Dcr Herald de.r Christian Science (a 
monthly in German) in 1903; and the Christian Science Monitor 
(an international daily newspaper) in 1908. Lc Heraut de Chris¬ 
tian Science (a monthly in French) dates from 1918. All except 
one of these px;riodicals circulate chiefly among people who have 
some degree of interest in Christian Science, but the Christian 
Science Monitor has become established as an excellent newspafier 
in the estimation of many people who are entirely indifferent 
towards the religion which it jiromotes but does not obtrude or 
even stress. 

At first, Mrs. Eddy did not expect to found a distinct church 
or denomination; she ho[)ed that her discovery would be accepted 
.soon by e.xisting churches. In a short time, however, a distinct 
church l)ecame needed to facilitate co-operation and unity between 
Christian Scientists, to present C'hrislian Science to other peoi)le 
and to maintain the purity of its teaching and practice. Accord¬ 
ingly, at Boston, in 1879, Mrs. Eddy with her followers founded 
the Church of Christ, Scientist. Soon the original organization 
became inadetjuate for the growing denomination. To (he first 
congregation in Boston thi're were added numbers of Christian 
Sciimtisls at other places. Local churches as well as a central or¬ 
ganization or Mother Churcli became necessary. Therefore, in 
1892, Mrs. Eddy W'ith her followers founded the Christian Science 
Mother Church, 'I'he First (.'hurch of Christ, Scientist, in Boston, 
of which the local churches throughout the world arc regarded as 
branches. 

Mrs. Eddy passed away in 1910. Until then she had initiatc'd 
every step in the progress of Christian Science. Nothing of mo- 
nic'nt was done without her approval. I'urthermorc, although the 
organic law' of the Christian Science movement, its Church Man¬ 
ual, confers extensive and sufficient powers upon an administra¬ 
tive board, the (.Tristian Science? board of directors, yet this board 
always had functioned under her immediate suiiervision. Mrs. 
Eddy’s demise, therefore, immediately tested the adeciuacy of the 
Church Manual as an organic law and the loyalty of Christian 
Scientists to this law, in the absence of its author. Nevertheless 
the ix-'riod sinc<* 1910 has been the most fruitful and prosperous 
in the history of Christian Science. 

The theology of Christian Science begins with the propositions 
that God is the only might or Mind; that He is “the divine Prin¬ 
ciple of all that really is” (Science and Health, p. 275). To define 
God further, it employs frequently the word (jood, besides such 
terms as Life, Truth, Love, Soul, Spirit and Infinite Person. Next 
to God, the name Jesus and references to Him occur most fre¬ 
quently in the authorized literature of Christian Science. Con¬ 
cerning Jesus the Christ and His relation to God and men, Chris¬ 
tian Science distinguishes betw'cen what is in the New Testament 
and what i.s in the creeds, doctrines and dogmas of later times. 
Accordingly, Christian Scientists speak of Him oftenest as the 
Way or Way-shower and they regard His atonement, His chief 
work, as “the exemplification of man's unity with God, whereby 
man reflects divine Truth, Life and Lov'c” (Science and Health, 
p. 18). 

The most distinctive feature of Christian Science teaching is 
its absolute distinction between what is real and what is apparent 
or seeming but unreal. This distinction Mrs. Eddy explains, for 
instance, as follows: “All reality is in God and His creation, bar- 
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monious and eternal. That which He creates is Rood, and He 
makes all that is made. Therefore the only reality of sin. sickness 
or death is the awful fact that unrealities seem real to human, err¬ 
ing belief, until God strips off their disguise. They arc not true, 
because they are not of God” {Science and Health, p. 472). Con¬ 
trary to common misapprehension, Christian Science does not ig¬ 
nore what it regards as unreal. This religion teaches its adherents 
to forsake and overcome every form of error or evil on the basis 
of its unreality; that is, by demonstrating the true idea of reality. 
This it teaches them to do by means of spiritual understanding, 
spiritual law and spiritual power. 

In this connection, Christian Science maintains that the truth 
of being, the truth concerning God and man, includes a rule for 
its practice and a law by which its practice produces effects. To 
a certain extent Jesus declared this rule and law when he said. “Vc 
shall know the truth, and the truth shall make you free” (John viii. 
^2). Accordingly, for an individual to gain his freedom from any 
form of error or evil, he should know the truth, the absolute truth 
of being, applicable to his case; and Christian Science further 
teaches that this practice is effective when employed by one indi¬ 
vidual for another, because such is the unity of real being and such 
is the law of God. h^or these reasons, evidently Jesus could and did 
declare the possibility of Christian healing in unlimited terms. 
Sec Matthew x. 5-10 and xx\’iii. 16-20; Mark xvi. 14-18; John 
xiv. 12. 

The practice of Christian Science is not merely mental; it 
must be also spiritual. Indeed, it is truly mental only as it is ab¬ 
solutely spiritual. The non-spiritual elements in the so-called hu¬ 
man mind do not contribute to harmony or health. The practi¬ 
tioner must know or realize spiritually, and his ability to do this is 
derived from the divine Mind. Therefore, he must agree with the 
Teacher and Way-shower who said, "I can of mine own self do 
nothing” (John v. 30), and must prepare for the healing ministry 
and keep himself in condition for it by living the life of a genuine 
C'hrislian. The practice of Christian Science is not limited, as is 
commonly supposed, to the healing of the sick. On the contrary, 
('hristian Scientists regard their religion as applicable practically 
to every human need. 

While the adherents of Christian Science are chiefly found 
among people who read English, it has followers among Christian 
people everywhere and also among Jews. 

In ip2S there were 2,351 churches, besides many groups not 
yet formally organized. Of these churches, there were in the 
United States 1,983; in Great Britain, 186; Germany, 47; other 
countries, 147. 

(C. P. S.) 

Biblioc'.raphy.—M rs. Eddy, Science and Health With Key to the 
Scriptures (Boston, latest revised edition, 1910); Edward A. KiiDball. 
Lectures and Articles on Christian Science (Chesterton, Indiana, 1921) ; 
Charles Herman Lea, A Plea For The Thorough and Unbiased In¬ 
vestigation of Christian Science (London. Tn->il 

CHRISTIAN SOCIALISM. In English history, the name 
given to the doctrines of F. Denison Maurice, E. Vansittart Neale, 
Charles Kingsley, Thomas Hughes {qq.v.), J- R- Ludlow and 
several others who entered on public propaganda immediately 
after the failure of the great Chartist demonstration of April 10, 
1848 {see Chartism). 

These writers produced a journal named Politics for the Peo¬ 
ple in 1848 (in which Kingsley wrote the famous phrase about re¬ 
ligion being “an opium dose for . , . the people” now on the w-alls 
of the Kremlin in Moscow), Tracts for Christum Socialists 
(1850), The Christian Socialist (1850) and The Journal of Asso¬ 
ciation (1852), all of which had a .small circulation and died an 
early depth. 

Industrially, their chief work was a revival of the co-operative 
movement and to set going small self-governing workshops, 
none of which was able to survive. 

They also founded a “wholesale agency” which is a precursor of 
the Co-operative Wholesale Society, and signally aided in secur¬ 
ing the enactment of the Industrial and Provident Societies Act of 
1852, which made possible the growth of the modem co-operative 
movement. 

Later Developments. Though the Christian Socialists had 


never had many adherents and their movement apjx'arcd lo have 
ended in failure, their intluence was carried on till the Socialist re¬ 
vival of the end of the century, when it inspired the Guild of St. 
Matthew, founded in 1877 by the late Stewart Headlam and 
claiming to be the oldest Socialist body in Britain At the begin¬ 
ning of the next century a number of small propagandi.st bodies, 
of which the most active was the Church Sociali.sl League, were 
able to record great successes in appealing to the Churche.s; and 
certain of their members entertained a hope of an ai)proa(hing 
conversion of the Churches to Socialism. The Pan-Anglican Con¬ 
gress of 1008 attacked social conditions in vigorous terms: the 
Lambeth Conference of the same year, attended by 2.42 bishops 
.and archbi.shops, pronounced a similar verdict ami approved 
the 1007 report of a Committee of Convocation which had en¬ 
dorsed the views of tho.se “deep-seeing men, Carlyle. Maurice and 
Ruskin.” Bi.shdp (^ore, in the Church Congress .sermon of 1906. 
h.'ul summarized the aims of (he revived movement; “The ([uestion 
which ought to hold a pre-eminent jilace in I he intere.sts of Church¬ 
men is, how we arc to return to a condition of things nearer to 
the intention of Christ—if it may be, without violence or revo¬ 
lution; but if not, then anyhow to return.” But these ho4)es were 
frustrated; the enthu.siasm of igoS had hut a pa.ssing effect on 
the hierarchy, most of which remained hostile to Socialism, 
w'hile after the War the Church Socialist League it.self was rent 
by dissension. The C.S.L. passed out of existence in 1023 (be¬ 
coming the “League of the Kingdom of God”), it Iniing helil by 
a majority of the members that the Church must have its own 
.social programme, and could not adopt a Socialism from outside 
or ally it.self with any particular Parly. There are indeed many 
Christian .social reform bodies, .some of wide influence, of which 
the chief is “Copec” a central unifying body founded at a great 
interdenominational conference at Birmingham in 1924, but they 
arc not specifically Socialist, 

On the continent of Europe “Christian Socialist” is used in a 
wholly different sense to denote partie.s or trade union.s directed 
by religious leaders as rivals to the Socialist union.s or parties and 
with the object of weak«ming their influence. 

See ('onrad Noel, Socialism in Church History (igio); C. Raven, 
Christian So<ialism (1921). (R, W. P.) 

CHRISTIANSUND, a .seaport on the west coast of Norway, 
in Romsdal amt (county). 259 mi. N.E. by N. of Bergen, in the 
latitude of the Faeroe Islands. Pop. (1936) 14,646. It is built on 
four .small islands, by which its harbour is enclosed. The chief cx- 
ixirts before World War II were W'ood, cod, herrings and fi.sh 
products, and butter to Great Britain. The town is the chief port 
of the di.strict of Nordmore. Local steamers serve the neighbour¬ 
ing fjords, including the Sundaisfjord, from which al Sundalsbren 
a driving road past the fine Dovrefjeld connects with the Gud- 
branclsdal route. Till 1742, when it received town privileges from 
Christian VI Chri.stiansund was called Lille-Fosen. 

CHRISTIAN UNITY, a term u.sed in America for the re¬ 
union of churches of different denominations. In other countries 
the movement is known as Church Reunion. {See Rfinion, 
Chtroh.) 

The first pronounced appeal for Christian unity in the United 
States came from Barton W. Stone, a Presbyterian minister of 
Kentucky, in 1804, and from Thomas Campbell and his son, 
Alexander, of the Sececler Presbyterian Church in western Penn¬ 
sylvania, in 1809. Unfortunately the activities of these leadens 
crystallized into two denominations. Slone and the Campbells 
were regarded as the leaders in the denomination that came to be 
known an the Disciples of Christ, and those who did not follow 
Stone in his union with the Campbells formed a denomination 
that came to be known as the Christians, The controversies of 
those periods, in the midst of other interests, quite obscured the 
message of these movements for Christian unity. Perhaps the 
times were not ripe for the work of thc.se pioneers. From the 
middle of the 19th century to nearly its close Philip Schaff. of the 
Reformed Church, was, perhaps, the foremost voice for Christian 
unity in the United States. He was one of the founders of the 
American branch of the Evangelical Alliance. 

The extension of the Young Men’s Christian Association from 
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England into the United States in 1844 and the combining of sev¬ 
eral orgatuzations in England in 1884 into the Young Womens 
Christian Association, which soon extended to the United States, 
brought together the leaders of the various Protestant denomina¬ 
tions and indirectly contributed to an awakening of interest in 
Christian unity. The rise of the Christian Endeavor movement in 
1881, under the leadership of I'rancis E. Clark, a Congregational 
minister of Portland, Maine, brought together the young people of 
all Protestant dt-nominations except those denominations (Bap¬ 
tist, Methodist, Presbyterian and Lutheran) that pulled away, 
organizing their young i>eople denominationally. The Christian 
Endeavcjr movement, therefore, made possible a generation of 
young peojjle with new ap[)roaches to those of other clenominations 
and opened the way to subsequent adventures toward unity. The 
Federal Council of the C'hurches of Christ in America, composed 
of Protestant denominations, was organized in'iQoS in I’hila- 
delphia for the co-operation of the various Protestant denomina- 
tion.s in service rather than an attempt to unite upon definitions 
of theology and polity. Its headquarters are located in New York 
city. Aside from the general service through these denominations, 
more than 50 muriici|)alilies and, likewise, several States, have 
formed church federations. 

The more direct approach to Christian unity in the United 
States centres around the year icjio. In the summer of that year 
sevi^ral Protestant Episcopalian.s organized the Christian Unity 
Foundation of New York for the promotion of Chri.stian unity 
throughout the world l)y research and conference. I'hey invited 
repre.sentative.s of several denominations to be their gue.sts for 
conference, and imblished pamphlets announcing the results of 
the.se conferences. It was the first attempt on the part of one 
denomination to set forth under its own authorship and at its own 
cx|X!nse a friendly interpretation of another denomination without 
some adverse criticism. 

On Oct. ig of that same year, at the General Convention of 
the Protestant Epi.scopal Church, meeting in Cincinnati, a com¬ 
mission, consisting of seven liishops, seven prc;sbyters, and seven 
laymen, was ajipointed to take under advisement the promotion 
of a world conference on thc^ faith and order of the Church to he 
jiartic ipated in by rcqire.sentatives of all Christian bodies through¬ 
out the world. On the same day the Di.sciples of Christ, meeting 
in their General Convention in Tojicka, organized an As.sociation 
for the Promotion of Christian Unity, einjihasizing intercessory 
prayer, friendly conferences and the distribution of Christian 
unity literature by writers from all denominations. At the same 
time the Congregationali.sts, meeting in their National Council in 
Boston, appointed a commission on Chri.stian unity, dealing with 
all churches, but c.siH’cially with the Protestant Episcopal Church. 

The Episcopal movement, under the leadership of Robert H. 
Gardiner, .soon brought into co-operation representatives from 
most of the Christian denominations, and the first preliminary 
world conference on faith and order, held at Geneva, Switzerland, 
in 1920, marked the ojicning of a new chapter in theological 
reconciliation. 'I’he World Conference, after 1 7 years’ preparation, 
was held August to 21, 1927, at Lau.sanne. Of the larger 
churches only the Roman Catholic Church declined the invitation, 
but the poiie expressed sympathetic interest. For nearly three 
weeks representatives from the Eastern Orthodox, Anglican and 
I’rotestant churches, sat together in friendly conference over such 
questions as “The Call to Unity,” “The Church’s Mc.ssage to the 
World—the Gospel,” "The Nature of the Church,” “The Church’s 
Common Confession of Faith,” “The Church’s Ministry,” “The 
Jsacraments.” and “The Unity of Christendom and the Relation 
Thereto of Existing Churches.” Their findings were sent to all 
the participating churches. The headquarters of the World Con¬ 
ference on Faith and Order are in Boston, Mass. 

The Disciple movement continued its policy as announced by 
its Association for the Promotion of Christian Unity for some 
yearffaiul then adopted a rather denominational attitude, confining 
its work largely to it.s own denomination. However, out of it came 
7 'Ae C/tristian lament Quarterly, which W. H. Hoover, North 
Canton, Ohio, endowed sufficiently to make it independent of any 
denomination and to function intcr-dcnominationally, with an 


inter-denominational editorial council composed of representatives 
from various denominations in all parts of the world. The Congre¬ 
gational movement functioned in a general agitation for Christian 
unity, particularly under the leadership of Newman Smyth, who 
advocated a concordat with the Protestant Episcopal Church. 
This, however, failed of ratification by eithef denomination. At 
the instance of the Presbyterian General Assembly in 1918 the 
American Council on Organic Union of the Evangelical Churches 
of America was organized and bore testimony to the necessity of 
Christian unity by a representative gathering in Philadelphia, in 
which 16 Protestant denominations took part. Nothing definite 
came out of this movement. 

In May 1927, the Christian Unity League was launched in 
Baltimore, Md., as an organization to include the study of all 
Christian unity movements and at the same time to make adven¬ 
tures beyond present day practices. They held a conference at the 
First Presbyterian Church, Baltimore, Jan. 12 and 13, 1928, with 
25 denominations from 11 States and Canada. In their findings 
they advocated modem biblical interpretations in the historical 
•Study of the origin and valuation of Christian creeds and institu¬ 
tions, that repre.senfativcs in foreign mission field.s be given larger 
freedom as regards Christian unity and that steps be taken gradu¬ 
ally to make all denominational schools and all denominational 
papers inter-denominational. The conference closed with all of 
the denominations taking part in tlic celebration of the Lord’s 
Supper. 

Bibliography.— Christian Century, Historical Documents Advocat¬ 
ing’ Christian Vnion (1900) ; Willett, Our Flea for Union and the Pres¬ 
ent Crisis (1901) ; Smyth, Passing Protestantism and Coming Catholi¬ 
cism (1908) ; Ainslic, Message of the D'sciplcs of Christ (1913) ; Mac- 
farland. Christian Unity at Work (1913) ; A.'ilnvorfh, Vnion of Chris¬ 
tian Forces in America (191.?); Smyth and Walker, Approaches 
Towards Church Unity (191Q); Manning, The Call to Unity (1920); 
Brown, The Church in America (1922) ; Lynch, The Christian Unity 
Movement in America (1922); C’owdcn. Saint Paul on Christian Unity 
(1923); Parks, The Crisis of the Churches (1923). 

See also Reunion, Chukch, 

(P. Ai.) 

CHRISTIE, RICHARD COPLEY (1830-1901), English 

.scholar and bibliophile, was born on July 22, 1830, at Lenton, 
Nottinghamshire, the son of a millowner. He was educated at 
Lincoln college, Oxford, was called to the bar at Lincoln’s Inn 
in 1857, and in 1872 Ix'came chancellor of the diocese of Manches¬ 
ter. This he resigned in 1893. He held numerous appointments, 
notably the profcssor.ships of hi.story (from 1854 lo 1B56) and 
of political economy (from 1855 to 1866) at Owens college, Man¬ 
chester. He always took an active interest in this college, of 
which he was one of the governors; in 1803 he gave the Christie 
library building designed by Alfred Waterhouse, and in 1897 
he devoted 750,000 of the funds at his disposal as a trustee of 
Sir Joseph Whitworth’s estate for the building of Whitworth 
Hall, which completed the front quadrangle of the college. He 
was an enthusiastic book collector, and bequeathed to Owens 
college his library of about 75,000 vols., rich in a very complete 
set of books printed by Dolet, a wonderful scries of Aldines, 
and of vols. printed by Sebastian Gryphius. Ilis fMicnnc Dolet, 
the Martyr of the Renaissance (1880), is the most exhaustive 
work on the subject. He died at Ribsden on Jan. 9, igoi. 

CHRISTIE, SIR WILLIAM HENRY MAHONEY 

(1845-1922), British astronomer, son of Samuel Hunter Christie, 
professor of Mathematics at the royal military academy, W’ool- 
wich, was born at Woolwich on Oct. i, 1845. He was educated at 
King’s College school, London, and at Cambridge. In 1870 Christie 
was appointed chief assistant to Airy at the royal observatory, 
Greenwich, and in 1881 astronomer royal; he retired from this 
post at the age of sixty-five. 

While Christie was at the observatory the work was consider¬ 
ably extended, and it was largely due to him that regular spectro¬ 
scopic and photographic observations were started. Some of these 
photographs form a valuable part of the work of the observatory 
and the observations are still continued. Between 1890 and 189S 
Christie supervised the construction of a new building and the 
erection of a 30 inch reflector and a 26 inch photographic refractor, 
enabling the observatory to take part in the international photo- 
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graphic map of the heavens; the measurements and publication of 
results occupied a number of years. Christie erected a wooden 
building for magnetic observations, designed a new altazimuth 
to replace a faulty one which had been used by Airy and also 
designed a “duplex” micrometer for identifying stars on over' 
lapping plates. 

Christie is the author of a number of papers emljodying his 
work on the solar eclipses observed in Japan (1806), India (1898) 
and Portugal (1900), on the measurement of double stars, on the 
observations of Eros for determining the solar parallax and on the 
duration of exposure in photographing stars. 

Christie was a member of many learned societies at home and 
abroad; he received the C.B, on the occasion of Queen Victoria’s 
Jubilee and the K.C.B. in 1904. He died on Jan. 22, 1922, while 
on a voyage to Mogador and was buried at .sea. 

CHRISTINA (Maria Christina^ (1858-1929), queen re¬ 
gent of Spain (1885-1902), widow of Alphonso XII and mother 
of Alphonso XIII, was born at Gross Seelowitz, in Austria, on 
July 21, 1858, being the daughter of the archduke Charles Ferdi¬ 
nand and the archduchess Elizabeth of Austria. In 1879 she 
married Alphonso XII of Spain, whom she had met at the court 
of Vienna when he was only a pretender in e.vile, before the resto¬ 
ration of the Bourbons, and whose first wife, Mercedes, daughter 
of the due dc Montpensier, had died childless. Queen Christina 
bore her husband two daughters—Doha Mercedes, born on Sept. 
II, t88o, and Dona Maria Theresa, born on Nov. 12, 1882. On 
her husband’s death on Nov. 25, 1885, she became regent, and 
during the long minority of the posthumous son of Alphonso 
XII, afterward.s Alphonso XIII. she exhibited her wisdom, tol¬ 
erance and unselfishne.ss. In spile of the excessive rotation of 
political parties under Sagasta and Canovas, the restlessness of 
the army, the economic depression and the cli.sastrous war of 1898 
with the United States, in which Spain renounced her rights over 
Cuba, Puerto Rico and the Philippines, the country, under Chri.s- 
tina, won the respect of the great powers, and opposition from 
the cx-royal family gradually diminished. Her regency ended in 
1902, when Alphonso XIII came of age. 

Christina died Feb. 7, 1929. 

Sefl Rubio, Historia dc la Regencia de Maria Christina (1905) and 
Martin Alonso, Diez y seis Ahos de Regencia (1914). 

CHRISTINA (1626-1689), queen of Sweden, daughter of 
Gustavus Adolphus and Marie-Eleonore of Brandenburg, was born 
at Stockholm on Dec. 8, 1626. Her father was killed at Liitzen 
(1632) when she was only six years old. She was educated princi¬ 
pally by the learned Johannes Matthiae, in as ma.sculine a way 
a.s possible, while the chancellor Oxenstjerna instructed her in 
imlitics. Christina became queen in her i8th year (Dec. 8, 1644). 
Her brilliant and commanding qualities were vitiated by an inor¬ 
dinate pride and egoism and a prodigality regardles.s of the ne¬ 
cessities of the state. She maintained a luxurious court, frequented 
by French artists, scholars and philosophers; while her unworthy 
treatment of the great chancellor, Oxenstjerna, was mainly due to 
her jealou.sy of his reputation. Recognizing that he would be indis¬ 
pensable so long as the Thirty Years’ War lasted, she used every 
effort to bring it to an end; and her impulsive interference seri¬ 
ously hampered the diplomacy of the chancellor, and materially 
reduced the ultimate gains of Sweden. Yet she gave fresh priv¬ 
ileges to the towns; she encouraged trade and manufactures, es¬ 
pecially the mining industries of the Dales; in 1649 she i.ssued 
the first school ordinance for the whole kingdom; she encouraged 
foreign scholars to settle in Sweden; and native science and litera¬ 
ture flourished under her encouragement. The senate and cstatc.s. 
anxious about the succession to the throne, had repeatedly urged 
her to marry, and suggested her cousin, Charles Gustavus, as the 
most suitable consort. Wearied of their importunities Christina 
settled the difficulty by appointing Charles her successor, and at 
the Riksdag of 1650 the Swedish crown was declared hereditary 
in Charles and his heirs male. In the summer of 1651 Christina 
was with difficulty persuaded to reconsider her resolution to abdi¬ 
cate, but three years later the nation had become convinced that 
her abdication was highly desirable. Within ten years she had 
created 17 counts, 46 barons and 428 lesser nobles; and, to provide 


these new peers with adequate appanages, she had sold or mort¬ 
gaged crown property representing an annual income of r.200,- 
000 rix-dollars. She may also have been growing weary of the 
cares of government, while the importunity of the senate and 
Riksdag on the question of her marriage was a constant source of 
irritation, and the opportunity of astonishing the world bv the 
unique spectacle of a great queen, in the prime of life, voluntarily 
resigning her crown, strongly api^ealed to her vivid imagination. 
From 1651 there was a notable change in her behaviour. She os¬ 
tentatiously exhibited her contempt for the Prote.stanl religion. 
Her foreign ixilicy was flighty to the verge of foolishness. She 
contemplated an alliance with Spain, a state quite outside the orbit 
of Sweden’s influence, the first-fruits of which were to have been 
an invasion of Portugal. She utterly neglected affair.s in order to 
plunge into a whirl of dissipation with foreign favourites like 
Bourdelot. The situation became impossiiile. On June 6, 1654. 
Christina abdicated, in the presence of the estates, at the castle 
of Upp.sala, and it was with an intense feeling of relief that the 
Swedes saw her depart, in masculine attire, under the name of 
Count Dohna. At Innsbruck she openly joined the Catholic 
Church, was rechristened Alexandra and kept up a royal household 
in Rome, surrounded by cardinals. In 1656, and again in 1657, 
she visited France, on the second occasion ordering the assassina¬ 
tion of her major-domo Monaldischi for his continuous betrayal 
of her confidence. Twice she returned to Sweden (1660 and 1667) 
in the vain ho})C of recovering the succession, luially settling in 
Rome, where she lived on the charity of the pope and died on 
April 19, 1689, poor, neglected and forgotten. 

See F. W. Bain, Queen Christina of Sweden (1890); R. N. Kain, 
Scandinavia (Cambridge, lOoO ; H. K, Friis, Dronning Christina (Co¬ 
penhagen, 1896); C. N. D. Bildt, Christina de Suede el le conclave de 
Clement A' (1906) ; DroUning Kristinas sista dagar (Stockholm, 1897), 
Of the many books telling the fantastic story of Christina’s later years 
see A. Barinc, Princessrs and Court Ladies (Eng. tran.s., 1900); F. H. 
Gribble, The Court of Christina of Sweden (1913), and The History of 
the Intrigues and Gallantries of Christina, Queen of Sioeden, and of her 
Court whilst she was at Rome (translated from the French by P. 
Hollingwortb, 1697; repr, 1927). 

CHRISTISON, SIR ROBERT, Bart. (1797-1882), Scot 
tish toxicologist and physician, was born in Edinburgh on July 
18, 1797. He studied in London under John Abernclhy and Sir 
William Lawrence, and in Paris, under Pierre J. Robiquet and 
Mathicu J. B. Orfila. In 1822 he became profes.sor of medical 
jurisprudence at Edinburgh. His Treatise on Poisons was pub¬ 
lished in 1829, and in 1829 he became medical officer to the crown 
in Scotland, and from that time till 1866 he was called as a 
witness in many celebrated criminal cases, notably in the case of 
Burke and Hare (1829), Instructions drawn up Iry him for the 
examination of dead bodies for legal jjurposes became the ac¬ 
cepted guide for the purpose. He may be said to have placed legal 
jurisprudence on a scientific basis. In 1832 he gave up the chair 
of medical jurisprudence for that of medicine and therapeutics, 
which he held till 1877. 

Ghristison’s work on the pathology of the kidneys and on fevers 
brought him many honours, including a baronetcy in 1871. (Jhrls- 
tison died at Edinburgh on Jan. 23, 1882. > 

See The Life of Sir Robert Chrislison (1885-86), edited by his sous, 
which contains bis autobiography, with chapters on his work by Prof, 
Gairdncr and T. R. Fraser; Fielding H. Garrison, History of Medicine 
(1929). 

CHRISTMAS (i.e., the Mass of Christ), in the Christian 
Church, the festival of the nativity of Jesus Christ. The history 
of this feast coheres so closely with that of Epiphany ^7.7^), (hat 
what follows must be read in connection w’ifh the article undei 
that heading. 

Christmas was not among the earliest festivals of the Church, 
and before the 5th century there was no general consensus of 
opinion as to when it should come in the calendar, whether on 
Jan. 6, March 25, or Dec. 25. The earliest identification of Dec, 
25 with the birthday of Christ is in a passage, otherwise un¬ 
known and probably spurious, of Theophilu.s of Antioch (c. 180), 
preserved in Latin by the Magdeburg centuriators (i. 3, 118), to 
the effect that the Gauls contended that as they celebrated the 
birth of the Lord on Dec. 25, so they ought to celebrate the 
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resurrection on Manh 25, A f)assa^e, almost certainly inter- 
{/olated, in Uippolytus’s (c. 202) commentary on Daniel iv. 23, 
says that Jesus was horn at Hethlehcrn on Wednesday, December 
25, in the 42nd year of Augustus, hut he mentions no feast, and 
su(h a feast, indeed, would conHict with the then orthodox ideas. 
As late a.s 245 (Jrigen (horn. viii. on Leviticus) repudiated the idea 
of keeping the birthday of Christ, “as if he were a king Pharaoh.” 

'I'he first certain mention of Dec. 25 is in the Calendar of 
Philocalus (354), which was first jmhli.shed entire by Momm.scn 
in Abliaudluui^rti d. saclis. Akad. d. Wissemch. (1H50), and is 
dealt with in Str/.ygowski’s Kulnidrrhildfr drs Chron. vom Jahre 
jf./ (iHS.S). This stales that in “Year 1 after C!hrist the Lord 
Jesus Christ was born on Dec. 25, a i riday, and 15th day of the 
new moon”—though, in fact, Dec. 25 a.d. i, wms a Sunday. Here 
ag.iin no festal (clebration of the day is attested. 

Clement of Alexandria (c. 200; mentions several speculations 
on the date of Christ’s birth, and condemns them as superstitious. 
Some (hronologisis, he says, alleged the birth to have occurred 
in the .rSlh year of Augustus, on 25 Pachon (an Lgyplian month), 
i.e., May 20, Others assign it to 24 or 25 Pharmuthi (April H) or 
20). Clement himself .sets it on Nov. 17, 3 n.c.; and the anony¬ 
mous author of a Latin trait, Dc Ibisdin (ompntus (written in 
Africa, 243), .sets it, “by private revelation.”on U'ednesday,March 
28, the suiJ[)osed anniver.sary of the creation of the sun, which 
typifies the Sun of Righteousness. Similar .symbolical reasoning l<‘d 
Polyiarj) (in a fragment preserved l)y an Armenian writer, 
Ananias of Shirak, dated before. i(ioj (0 set His birth on Sunday, 
when (he world's creation began, liut His baptism on Wedne.sday, 
as (he analogue of the sun’s creation. On sui h grounds certain 
Latins as early as 3<54 may have transferred the birthday from 
Jan. 6 to Dec. 25, whiih w'as then a Mithraic feast, the natalis 
iuvicti s(dis or birthday of the uncoiujiiered Sun of Philocalus. 
I'he Syrians and Armenians, who clung to Jan. 6, accu.sed the 
Romans of sun-worship and idolatry, contending (hat the feast 
of Dec. 25 had been inventI'cl by disciples of Ccrimhus and its 
lections by Artemon to (omrnemorate the natural birth of Je.sus. 
Ambrose (On r/>g/n.v, iii. di. i ) seems fo imply that as late as 
the papacy of Liberius (3,s'2-35b) the Birth was feasted together 
with the Marriage at Cana and the Feeding of the Four Thou¬ 
sand, W'hich w'cre never feasted on any other day but Jan. 6. 

Chrysostom, in a .sermon preached at Antioch on Dec. 20, 
386 or 3SS, says that the feast of Doc. 25 was known in the 
We.st, from 'Fhiace as far a.s Cadiz, from the beginning. It cer¬ 
tainly originated in the West, but spread (luickly eastw'ards. In 
353-361 it W'as observed at the court of ('onstanlins; Basil of 
Caesarea (d, 371)) adojiled it; Honorius, emperor (305-423) in 
the West, told his motlu'r and brother Aruidius ( 30 .s^‘ 1 O' 8 ) in 
Byzantium how the new feast was kept in Rome, separate from 
Jan, (1 with its own troparia an<l stidiaria; and they adopted it. 
The patrianhs 'rheophilu.s of Ale.xandri.i, John of Jerusalem, and 
I'lavian of Antiodi. were won over to it under Pope Anasta.sius, 
30H-401. John or Wahan of Niie (Combetls Ilisforia monothe- 
litarnm) attords (h<* above details. 'I'he new fea.st was communi¬ 
cated by Proclus, patriarch of ('unstantinople, to Sahak, Catho¬ 
lic c>s of Armenia, about 440; and the Armenians within the By¬ 
zantine pale adopted it for about 30 years, but.tinally abandoned 
it, together with the decrees of Chalcedon, early in the 8th cen¬ 
tury. Many wrilc'rs of the ix'riod 375-450, eg, Flj)iphanius, 
C'assian, Asterius, Basil. Chrysostom and Jerome, contrast the 
new feast with that of the Baptism as that of the birth after the 
flesh, implying th.ct the' l.itler was gener.illy regarded as a l)irlh 
according to the Spirit. U.sencr note's that in 3S7 the new feast 
was reckoned according to the Julian calendar by writers of the 
province of .Vsia, who in referring to other feasts use the reckoning 
of their local calemlars. 2\s early as 400 in Rc.mie an imperial 
rescript im Icicles Chri.'^tmas (with Easter and Epiphany) among 
the thri'e feasts on which theatre's must l)c closc^d. Epiphany and 
Chrislriias were not made judicial non dies until 534. 

For some years in the VVe.st (as late as 353 in Rome) the birth 
feast was appended to the baptismal feast on Jan. 6. and was 
altogether supplanted by it in Jerusalem from about 360 to 440. 
when Bishop Juvenal introduced the feast of Dec. 25, W'hich 


about the same time was finally established in Alexandria. The 
quadragesima of Epiphany {i.e., the pre.sentation in the Temple) 
continued to be celebrated in Jerusalem on I"eb. 14 until the 
reign of Justinian, In most other places it had long before been 
put back to Feb. 2 to suit the new Christmas. But in Jerusalem, 
as Armenian historians record, the transference occasioned riots. 

In Britain, Dec, 25 was a festival long before the conversion 
to Chri.stianity, for Bede {De temp. rat. ch. 13) relates that “the 
ancient peoples of the Angli began the year on Dec. 25 when we 
now celebrate the birthday of the Lord; and the very night 
which is now so holy to us, they called in their tongue modranecht 
imudra niht), that is, the mothers’ night, by reason we suspect 
of the ceremonies which in that night-long vigil they performed.” 
In England the observance of Christmas was forbidden by act of 
Parliament in 1644; Charles II. revived the feast, but the Scots 
adhered to the Puritan view. 

Out.side Teutonic countries Christmas prc.sents are unknown. 
Their place is taken in Latin countries by the strcnac, French 
ctrennes, given on New Year's Day. The setting up in Latin 
churches of a Christmas creche is said to have been originated 
by St. Francis. 

Bihliucrai'HY.—K. A. H. Kellner, llcorlologie (Freiburg im Br,, 
H)Ob), with bihl.; Hosj)ini;inus, Dc festis Christianorum (Genevae, 
1574) ; Edw'. Martcne, De Antiqnis Ecclesiar Ritihus, iii. 31 (Ha.ssani, 
178H) ; J. C. W. Augusti, Christl. Archiiologic, vols. i. and v. (Leipzig, 
1817-31); A. J. Hinterim. Dcnku'urdigkeilcn, v. j)t. i. j). 52S (Mainz, 
1825, etc:.); Ernst Eriedridi Wernsdorf, De priginihus Salemnium 
.\(italis Christi (Wittenberg, 1757, and in J. E. Volbetling, Thesaurus 
CommentatioHum, Lipsiae, i8.;7) ; Anton. Hynaeiis, De Natali Jesu 
Christi (Amsterdam, i 08 ()) ; Hermann U.sener, Religionsgeschiehtliche 
I'ntrrsuchungen (Bonn, i88<)) ; Nik. Nilles, S.J., Kalendariunt Manuale 
(Inn.sbruck, iSpb) ; L. Duchesne, Origines- du rulle chretu u (3L’ cd., 
Paris, j88(i); C. A. Mi]e.s, Christmas in Ritual and Tradition (lyi:) ; 
C. Polhill, The Origin of Christmas (1925). (X.) 

Christmas Customs. —Christmas customs are an evolution 
j Irom times that long antedated the Cdiristian ])criod—a descent 
! Irom sca.sonal. iiagan, religious and national praeliees, hedged 
I about with legend and tradition. Their seasonal connections with 
[ the pagan feasts of the winter solstice relate them to the be- 
I ginning of time and their legacy in the birthday of Christ makes 
j them shareholders in the most significant event in the history of 
' the worUi—an event that gave it a new date, anno Domini. 

In the beginning many of the earth's inhabitant.s were sun 
worshippers because the course of their lives depended on its yearly 
round in the heavens, and feasts were held to aid its return from 
distant wanderings. In the south of Europe, in Egypt and Persia, 
the sun-gods were W'orshipped W'ith elaborate ceremonies at the 
.season of the winter solstice, a.s a fitting time to pay tribute to 
the benign god of plenty, while in Rome the Saturnalia reigned 
for a week. In northern lands mid-December was a critical time, 
for the clav s became shorter and shorter and the sun was wa-ak and 
tar away, so these ancient peoples held feasts at identically the 
period that Christmas is now' ob.served; they built great bonfires 
in order to give the winter sun-god strength, and to bring him 
back to life again. 'When it became apparent that the clays were 
growing longer, there was great rejoicing because of the promise 
of lengthening days to follow. Thus the central idea of the winter 
solstice—the return of light—became the hope of the world in 
the birth of Christ, the light of the world. 

The exact day and year of Christ’s birth have never been satis¬ 
factorily settled. !)ut when the fathers of the-church in a.d, 340 
decided upon a date to celebrate the event, they wi.sely chose the 
day of the winter solstice which was firmly fixed in the minds of 
the peo{)lc and which was their most important festival. Owing to 
changes in man-made calendars, the time of the solstice and the 
date of Christmas vary by a few days. 

The transition from paganism to Christianity was gradual but 
became apparent after the fall of Rome a.d. 476 when the church 
was the one organization which had the str^'ngth and wisdom to 
withstand the disorganized centuries of the dark ages. During 
thii* time great progress was made by the Christian leaders in ex¬ 
tending the new faith. 

When missionaries were sent from Rome to the outlying prov¬ 
inces A.D, 601, their instructions given by Pope Gregory I made 
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clear the policy of the church: “Let the shrines of idols by no 
means be destroyed but let the idols which are in them be de¬ 
stroyed. Let water be consecrated and sprinkled in these tem¬ 
ples; let altars be erected ... so that the people, not seeing 
their temples destroyed, may displace error, and recognize and 
adore the true God. . . . And because they were wont to sacrifice 
oxen to devils, some celebration should be given in exchange for 
this . . . they should celebrate a religious feast and worship (iod 
by their feasting, so that still keeping outward pleasures, they 
may more readily receive spiritual joys.” (Bede, Eccl. Hht. of the 
£«g. Nation.) 

For several centuries Christmas was solely a church anniversary 
observed by religious services. But as Christianity spread among 
the people of jiagan lands many of the practices of the winter 
solstice were blended with those of Christianity, because of the lib¬ 
eral ruling of Gregory I, the Great, and the co-operation of the 
missionaries. 

Thus Christmas became both religious and secular in its cele¬ 
bration, at times reverent, at others gay. From the pagan accent 
on light it is not difficult to trace the rise of lights and open tires 
—from the bonfires of sun worship and their variant the Yule 
log, to the many customs centring around the candle and its 
legends to light the Christ child. 

Many current customs besides those of light and tire date back 
in some way to these jire-Christian origins, among them Christ¬ 
mas decorations. The Romans ornamented their temples and 
homes with green boughs and flowers for the Saturnalia, their 
season of merrymaking and the giving of presents; the Druids 
gathered mistletoe with great ceremony and hung it in their 
homes; the Saxons used holly, ivy and bay. 

It is generally believed that the first Christmas tree w.as of 
German origin dating from Boniface, English missionary to Ger¬ 
many in the Sth century, who replaced the sacrifices to Odin’s 
sacred oak by a fir tree adorned in tribute to the Christ child. 
.Accounts fiersist that Luther introduced the tree lighted with 
candles. It is known that the German Prince Albert, soon after 
his marriage to Queen Victoria introduced it into England, and 
that German immigrants brought the custom to America. 

Music early became a marked feature of the season. But the 
first chants, litanies, and hymns were in Latin, and too theological 
for popular use. The i,ph century found the rise of the carol 
written in the vernacular under the inlluence of Francis of Assisi; 
carol, meaning a song in which a religious topic is treated in a 
style that is familiar or festive, also a merry song. From Italy, 
it passed to France and Germany, and later to England, every¬ 
where retaining its simplicity, fervour and mirthfulness. Music in 
itself has become one of the greatest tributes to Christmas, and 
includes some of the noblest compositions of the great mu.sicians, 
especially Flandd’s Messiah with its “Hallelujah chorus.” 

Anthems sung by choirs with organ accompaniment and hymns 
and carols by the congregation constitute modern Christmas 
church music. As a setting for the mu.sic and services of the 
Protestant churches, evergreen trees and branches, and other sea¬ 
sonal decorations transform the church, pulpit and choir loft, 
combining thus the details of customs that have evolved with the 
centuries. In Roman Catholic churches the heart of the celebra¬ 
tion is the erdhe or crib, the realistic tableaux in miniature of the 
Nativity, another custom introduced in an Italian church by 
Francis of Assisi in i:!24, in his efforts to bring Christmas to the 
people. The secular singing of folk songs and carols on the Christ¬ 
mas theme by minstrels and waits was customary, especially in 
England. House to house singing pertains in normal times in many 
communities, when church choirs and other groups go about 
singing, after the manner of early times. 

In keeping with its religious significance, the church, as early 
as the 6th centur>'. set apart the four Sundays next preceding 
Christmas as a time of devotional preparation, known as the 
Advent sea.son, which ends with Christmas Eve, From this date 
on, the Catholic Church held a midnight mass as one of the 
solemnities of Christ’s birthday. Equally solemn is the Christmas 
morning service in Lutheran churches, especially the Swedi.sh; a 
service put at an early hour by the Lutherans because the shep¬ 
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herds, the first to worship Him. came early and then reiurned to 
their work. 

Merrymaking came to have a share in Chri^lmas obscrvanci' 
through poimlar enthusiasm even while emphaM.> was on the re¬ 
ligious phase. 'I'lie mediaeval secular celebrations were no matter 
of a day or two. but lasted for a season extending from Christ¬ 
mas Eve to Epiphany, and in some localities even longer, from 
St. Thomas’ day to Candlemas. In England Christmas became 
increasingly the great festival of the year from the nth to the 
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Ceremony of brinoino in the yule loo to sUrt the hearth fire and festivities 
on Christmas Eve 


17 th centuries, with observance from Christmas Eve to Twelfth 
day. In the holly decked great halls of the feudal lords, whose 
hospitality e.xlended to all their friends, tenants and household, 
wassailing, feasting, singing and games, d.incing, masquerading, 
and mummers jiresr-nting iiantomimes and mastiues were all part 
of the festivities. A Lord of Misrule and his jester directed the 
revels and kepi them uproarious, from the dragging in of the 
Yule log to I he end of the holiday. The Christmas feast brought 
in state into the hall heralded by the Lord of Misrule and the 
minstrels, and headed by the chief cook carrying the boar’s head 
followed by the .servants bearing an incredible number of dishes 
was the outstanding event. But the wild licence of these cele¬ 
brations, with no semblance of the inniT vision and meaning of 
Christmas, came under the disfavour of the Puritans and were 
forbidden by parliament in 1644, after they came into power. 

England gradually found Christmas again and made it both a 
thunh ceremonial and a home festiv.d. There are family re¬ 
unions, gifts, decorations, carols, and parlies and a i)antomime 
for the children, whose day it is and for whom “bather (’hrist- 
mas” was introduced, the English counterpart of .Santa Claus. It 
is a sea.son of good will among classes, rellecting those early days 
when the lord of the castle received everyone. There is much 
hospitality, roast goose and j)lum jiudding always being associated 
with the day, and every locality boasting its traditional food, as 
.saffron currant cake in Cornwall. The true spirit of the clay pre- 
vail-s, a.s .set forth in the immortal A Christmas Carol by Charle.s 
Dickens, written in the year 1843. 

Although many of the picturesque customs were suppressed, 
they have contributed vicariously to modern observance through 
Christmas pageants, in the de.signs of Christmas cards and fa¬ 
vours, and in adapted formalities of social functions. Descriptive 
accounts and cntcie drawings found in old household or day books 
and other chronicles, togelhc;r w'ith the narratives in ballads and 
carols have aided in this artistic; restoration, keeping the old Eng¬ 
lish Christmas always jircscnt. 

The Scandinavian countries have alwMys had a natural tendency 
for the keeping of Christmas, becau.se of the northern location 
and their winter solstice traditions; they have transplanted their 
customs wherever they have settled. Elaborate i)reparations are 
begun weeks in advance for the whole hou.se must be cleaned, 
renovated and gaily decorated; a great amount of cooking of 
special meats, baking of breads, fancy cakes and cookies, and 
other native foods is accompli.shed as home.s must be completely 
stocked for three weeks of hospitality and leisure. 
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Festivities bejtin on Christmas Eve with an elaborate supper, 
followed by a tree with family worship and singing before the 
presents are distributed. FCarly church is attended by cvery'one 
on Christmas morning, and throughout the season religious and 
.secular observances mingle. Special holiday fare is given the 
(attic, because; of their presence in the Bethlehem stable, and 
sheaves of grain for the birds are set up on poles in the yard, 
especially in Norway. 

Germany has kept Christmas with much heartine.s.s in the old 
manner of a home festival and attendance on church services. 
The observance centres around the Christmas tree with the pres- 
ent.s not on it, but piled under it and on nearby tables, their dis¬ 
tribution preceded l)y the singing of carols including ‘ O Tannen- 
baum’’ and ‘ Stille N'acht.” 

In the Netherlands and Belgium the feast of St. Nicholas, Dec. 
C, is the (hildren’s holiday when the customs associated with 
Christmas and feasting arc oi)served, such as family reunions, 
presimts, many surprises and great rejoicing among the boys and 
girls. Dec. ?$ is a religious holiday, with services in the churches, 
and quiet family gatherings at home, where Christmas cakes and 
chocolate arc .served. One of the traditions of Christmas is Santa 
Claus, a cont rat lion for St. Nicholas w ho was born in the 3rd 
century; he became a bishop and gained distinction in the coun- 
(ils of the churth being e.spctially famed for unexpected gifts, 
and later :isso( iated with the giving of presents during the season 
at ihe end of the >car. He seems to have been first adopted by 
the Netherlands as the patron ,saint of children, and there, on St. 
.Nicholas Eve, lbe\' l(*ave their wooden shot's, filled w’ifh hay for 
the saint's white horse on whiih he jurnpn from roof to roof, leav¬ 
ing toys and sweets. He is none the le.ss real to little children the 
world over, under such various names as Kris Krin^k, La licjana, 
Yule Tomlvn, Christkindli, and driving reindeer and coming 
down chimneys. 

New Year’s day is the great festival in France and Scotland 
and many of tlie Christmas customs are ob.served on that day, 
particularly the giving of presents. The religious featur(;s are 
prominent in France e.speciall)- the credie in churches and homc.s, 
and the midnight mass followed by an elaborate C’hristmas sup¬ 
per, family dinners and reunions being the feature of Christmas j 
day. The Feast of the Kings or Epiphany finishes (he holiday s('a- 
son with traditional parties; in Normandy where old customs are 
kc'pt, the children go out on Kpi()hany Eve to meet the Three 
King.^ on the highway. 

The' Italian Christmas is a sacred holiday, observed with solemn 
ceremonies in the churches, especially midnight mass, though 
there are home custom.s and special foods, but gifts are reserved 
for Efiiphany. 

'I’he Crest'pin or miniature repre.seruati(m of the Nativity, 
rather than the Christma.'s tree, is the holiday symbol found in 
Italian homes. Around it on Christmas Eve candles are lighted, 
the children reiile poenus, guests kneel in front of it, and musi¬ 
cians play before it. Both old and young delight in these mangers 
which are set up with artistry and often made lovely with scenic 
backgrounds, Flowers arc u.scd profusely for decorations, instead 
of evergreens. 

Christmas in Ihe United States, compo.sed of threads from 
many countries and rctlecting their customs in church and home, 
has evolved into a celebration that is more or less uniform, with 
some variations according to sections and origins, such as the 
Pennsylvania (iermans in Bethlehem, the Scandinavians in 'Wis¬ 
consin and Minne.sota, the fireworks of the southern slates, and 
its historic delayed acceptance in New England until about 1875, 
because of Puritan intiuence. 

For generations Chri.stmas customs have focused around the 
fact that it belongs to the sea.son of frost and snow. Trans- 
jdanted to a climate that knows not winter, its celebration would 
be different in many w'ays. An international world has brought 
this* circumstance to attention, for the tropics and the regions 
“down under’’ celebrate Christmas in summer. 

In tropical Mexico, where Roman Catholicism is the state re¬ 
ligion. every home is decorated with flowers and has an altar 
erected with a representation of the Nativity, in preparation for 


the Posadas. This means “resting place” and commemorates the 
journey Mary and Joseph look from Nazareth to Bethlehem. The 
Posadas begin on Dec. 16, and groups of nine families hold one 
every night before Christmas Eve, meeting in the different homes. 
Carrying candles and following an image of the "Virgin and Joseph, 
they re-enact the search for shelter, stopfiing at the door of each 
room and pleading in a Latin chant for entiy*. In the last room 
they are admitted, and there sing their thanks. 

A southern hemisphere Christmas in Brazil falls in midsummer, 
giving it the characteristics of a summer festival w’ith flow'ers for 
decorations, fireworks, picnics, fiestas and boating excursions. 
The religious phase is the same as in other Catholic countries, 
with a Presepio in homes and churches; the midnight mass, with 
an out-of-door procession of the priests to the churi'h, is a colour¬ 
ful part of the festival. Family suppers are served on Christmas 
Eve; the people hold carnival in the streets and everywhere there 
is much gaiety. Various customs brought by Americans from the 
United States have crept in, including Papa Noel; dressed like 
Santa Claus, he comes with reindeer and sleigh, bringing the 
Christmas tree and the stocking. Both Christmas and King’s day, 
as Epiphany is called, serve as gift-giving occasions. 

HiBLiooRAPiiV.—W. F. Dawson, Christmas, its Orff^in and Assorialwn 
; E. L. Urlin, Festivals, Holy Days, and Saints' Days (1915) ; 
Sir J;«mc.s George Frazer, The Golden Bough, abr. cd. (1922) ; T. G. 
CripfM-n, Christmas and Christmas Lure (1928) ; W. M. Auld, Christ¬ 
mas Traditions (19.^1) ; R. E. Haugan, ed., Christmas, an Ajnrrican 
Annual of Christmas Literature and Art, 14 vols. (1931-44); A. C 
Hotter, 1001 Christmas Facts and Fancies (1937); Dorothy Gladys 
Spicer, Book of Festivals (1937) ; A. R. Wright, British Calendar Cus¬ 
toms, vol. 3 (J940); John Hadficld, cd., Christmas Compaiuon (1941). 
Mary Emogcni; Hazcitinc, Anniversaries and Holidays, A Calendar of 
Days and How to Observe Them, 2nd cd. (1944). (M. E. He.) 

CHRISTMAS-BERRY (Photinia arhutifoUa or IJetcrome- 
ks arhutifoUa), a handsome American slirub or small tree of the 
rose family (Rosaceac), called also California holly and toyon, 
native chiefly to (he chaparral iq.v.) belt of the Sierra Nevada 
and Coast ranges. It grows from 5 to 15 ft. high and bears oblong, 
pointed, evergreen leaves and numerous small, white flowers in 
large, terminal clusters, follow'ed in late autumn by bright red, 
holly-like fruits. It is very popular for Christmas decoration, 
being .sold in I'acific coast cities in the same manner as holly in 
the ea.stern United States. 

CHRISTMAS ISLAND, a British possession in the eastern 
part of the Indian ocean (in 10® 25' S., los® 42' E.), about 190 
mi. S. of the we.stern extremity of Java. It is quadrilateral; its 
greatest length is ii mi., its extreme breadth (; mi.; and the area 
is 60 sq.mi. Pop. (1941) 1431. 

The circumstances of its discovery are unknown, hut it appears 
on a Dutch chart of r666 under the name of Moni. Dampier 
visited it in 1688 and found it uninhabited. The anchorage known 
as Flying Fish Cove was discovered during a visit of H.M.S. 
“Flying Fish” in j886. The island was annexed by Great Britain 
in 1888 and placed under the administration of the governor of 
the Straits Settlements; in 1900 it was incorporated with the set¬ 
tlement of Singapore. In 1891 an area of 6.000 ac. was leased 
for 99 years to tieorge Clunies Ross, the owner of the Keeling 
Islands, and Sir John Murray, and in 1897 they transferred their 
rights to the Christmas Island Phosphate company, formed to 
work the deposits of phosphate of lime. In 1940, 238.006 tons 
were exported. Japanese forces occupied the island in World 
War II. 

The island is the flat summit of a submarine mountain of which 
some 14,000 ft. arc submerged and rather more than 1,000 ft. are 
above sea level. The slopes are steep, and within 20 mi. of the 
shore the sea reaches a depth of 2.400 fathoms. It consists of a 
central plateau descending to the .water in three terraces. It is 
encircled by a reef which is always submerged, except at Flying 
Fish Cove, the onl}- landing place. On its northern aspect the 
central plateau has a raised rim having all the appearances of 
having once been the margin of an atoll. The surface of the pla¬ 
teau is studded w’ith flat-topped hills and low ridges and reefs of 
limestone. On the rounded hills occurs the deposit of phosphate 
of lime which gives the island its commercial value. This has 
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doubtless been produced by the long-continued action of a thick 
bed of sea-fowl dung, which converted the carbonate of the under¬ 
lying limestone into phosphate. There occurs on this island a 
series of tertiary deposits which appear to be unique. The whole 
series was evidently deposited in shallow water on the summit of 
a submarine volcano standing in its present isolation, round which 
the ocean bed has probably altered but a few hundred feet since 
the Eocene age. Thus, though the rocks of the southern coast of 
Jav-^a in their general character and succession resemble those of 
Christmas island, there lies between them an abysmal trough 
18,000ft. in depth, which renders it scarcely possible that they 
were deposited in a continuous area, for such an enormous depres¬ 
sion could hardly have occurred since Miocene times without 
involving Christmas island. 

The flora is mainly angiospermous, but ferns and a few mos.ses, 
lichens and fungi, 17 of which are endemic, also occur, while a 
considerable number—not specifically distinct—form local varie¬ 
ties, nearly all of which present Indo-Malayan affinities. The 
fauna consists of 319 animals—54 only being vertebrates—145 of 
which are endemic. It is noteworthy that a large number show 
aftinity with the species in the Austro-Malayan, rather than in 
the Indo-Malayan, their nearer, region. The climate is healthy, 
the temi>erature varying from 75° to 84® F. The prevailing wind 
is the south-east trade, which blows during the greater part of 
the year. There is an ample but not excessive rainfall. 

('hristmas Island is also the name of a Pacifu’ atoll within the 
Cilbert and Ellice Islands colony. 

CHRISTODORUS, of Coptos in Egypt, epic poet, flourished 
during the reign of Anastasius I. (a.d. 491-518). According to 
Suidas, he was the author of IldTpia, accounts of the foundation 
of various cities; AvdiaKO., the mythical history of Lvdia; 
'laavpiKa, the conquest of Isauria by Anastasius; three bool.s of 
epigrams; and many other works. In addition to two epigrams 
{Anthoi. Pal. vii. 697, 69S) we possess a description in hexameters 
of 80 statues in the gymnasium of Zeuxippus at Constantinople; 
this forms the second book of the Palatine Anthology. Some 
critics regard it as important for the history of art and a model of 
de.scription; others consider it valueless. 

Sec F. Baumgarten, De Christodoro po'eta Thebano (1881), and his 
article in Pauly-Wi.ssowa’s Realencyklopddie, iii. 2 (1899); W. Christ, 
Geschichle der f’rirchischen LHe.ratur (1898). 

CHRISTOPHE, HENRY (1767-1820;, negro king of Haiti. 
After purchasing his freedom from slavery he played a promi¬ 
nent part in the insurrection against the French and in the rising 
of 1803. He was gcncral-in-chief of the army during the short¬ 
lived government of Dessalincs. Appointed president of Haiti in 
1807, after the ensuing civil war, he was crowned king on June 2, 
1812. Under him the country prospered, but his cruelty led to 
an insurrection, and being deserted by his troops he shot himself 
on Oct. 8, 1820. 

See J. Vandcrcook, Black Majesty (1928). 

CHRISTOPHER, SAINT {Christophorus, Christo ferns), 
patron saint of ferrymen, is honoured in the Latin Church on 
July 25 and in the Greek Church on May 9. He appears to have 
been born a pagan in Syria, to have been baptized by Babylas, 
bishop of Antioch; he preached in Lycia and was martyred c. a.d. 
250 during the persecution under the emperor Decius. The mure 
conspicuous of the legends which collected about this nucleus of 
possibility are included in the Mozarabic Breviary and Missal, 
the best known being given in the Golden Legend of Jacopus de 
V^oragine. According to this, Christopher was a giant in search 
of a master stronger than himself. He left the service of the king 
of Canaan because the king feared the devil, and that of the devil 
because the devil feared the Cross. He was converted by a her¬ 
mit; but as he had neither the gift of fasting nor that of prayer, 
he decided to devote himself to a work of charity, and set him¬ 
self to carry wayfarers over a bridgeless river. One day a little 
child asked to be taken across, and Christopher took him on his 
shoulder. When half way over the stream he staggered under what 
seemed to him a crushing weight, but he reached the other side 
and then upbraided the child for placing him in peril. “Had I 
borne the whole world on my back,” he said, “it could not have 


weighed heavier than thou!” “Marvel not!” the child replied, 
“for thou hast borne upon thy back the world and Him who 
created it!” 

See Bolland, Acta Sanct. vi. 14b; Guenebault, Dirt, konographique 
des attributs, dcs figures ct des Ugcndcs des sainis (Bar. 1850); Smith 
and Wace, Diet, of Christ. Biog. 

CHRISTOPHORUS, pope or anti-po{)e, elected in 903 
against Leo V., whom he imprisoned. In January 904 he was 
treated in the same fashion by his competitor, Sergius HI, who 
had him strangled. 

CHRISTOPOULOS, ATHANASIOS (177J-1S47). Greek 
poet, was born at Casloria in Macedonia. He studied at Buda and 
Padua, and became teacher of the children of the Vlach prince 
Mourousi. After the fall of Mourousi in iSii he was employed by 
Prince Caradja, hospodar of Moldavia and Walachia, in drawing 
up a code of laws for that country. Gn the removal of Caradja. 
he retired into private life and devoted him.stif to literature. He 
wrote drinking songs and love ditties which are very ])opular 
among the Greeks. He also wrote Politika Pardh la (a compari¬ 
son of various systems of government), translations of Homer and 
Herodotus, a tragedy and some philological works on the connec¬ 
tion between ancient and modern Greek. 

Hi.s Hellenika Arcfuuologemara (Athens, 1S53) contains an account 
of his life. 

CHRIST’S HOSPITAL (the Blue Coat school.) was origi¬ 
nally one of three royal hospitals in the city of London, founded 
by Edward VI. Christ’s hospital was specially devoted to father- 
le.ss and motherless children. The buildings of the monastery of 
Grey Friars, Newgate .street, were appropriated to it; liberal pub- 
lie subscription added to the king’s grant endowed it richly, and 
the mayor, commonalty and citizens of London were nominated 
its governors in its charter of 1552. Not long after its oiK-ning 
Christ’s was providing home and education (or, in the case of 
the very young, nur.sing) for 400 children. The popular name of 
the Blue Coat school is derived from the dress of the boys—orig¬ 
inally (almo.st from the time of the foundation) a blue gown, with 
knee-breeches, yellow petticoat and stockings, neck-bands and a 
blue cap. The i)ctticoat and cap were given up in the middle of 
the i9lh century, and thereafter no head-covering was worn. In 
1902 the buildings on the Newgale street site were vacated by the 
school, which was moved to extensive new buildings at Hor.sham. 
It include.s a preparatory .school for boy.s, established in 1683 at 
Hertford, where the buildings have been greatly enlarged for 
the use of the girls’ school on the same foundation. 

CHRISTUS, PETER (c. 1400-1473). A Flemish painter, 
born at Baerlc in North Brabant .soon after 1400. He became a 
citizen of Bruges in 1444. His style was modelled on that of the 
Van Eycks. His execution was conscientious but lacked the vital 
qualities of his great forerunners. He signed his pictures “Fetrus 
XPR or XIT.” The following paintings bear hi.s signature and arc 
dated;—“The Portrait of Edward Grimston” in the Earl of Veru- 
lam's collection, Gorhambury, England (1446); “The Portrait of 
a Monk” in the collection of Marquis de Dos Aguas at Valencia 
(1446); “The Interior of a Goldsmith’s Shop” in (he possession 
of Philip Lehmann at New York (1449) ; a half length “Madonna 
Nursing the Child” at Schloss Vollracls near Wiesbaden (1449 ); 
two wings of an altar piece representing “The Nativity,” the 
“Annunciation,” and the “Last Judgment” at the Berlin museum 
(1452); the “Madonna with Saints” at the Staedcl, Frankfurt 
(1457). Besides these a number of unsigned pictures are ascribed 
to him, among which are two fine portraits, one in the Salting col¬ 
lection at the National Gallery, London, the other at the Berlin 
museum; and “The Nativity” in the po.ssession of Henry Gold¬ 
man at New York. The last knowm picture by Christus is the 
“Pieti” in the Brussels gallery (c. 1460! An earlier version of the 
same subject is in the New York museum. There is reason to be¬ 
lieve that Christus visited Italy and taught Antonello da Messina 
the Van Eyck method. He had a son Sebastian and a grandson 
Peter II. who were both painters. 

See W. H, Weak*, Feintres Brugeois, Les Cristus (1909) ; Sir Martin 
Conway. The Van Eycks and their Followers (1921); Max Fricd- 
liindcr, Petrus Christus (1924). (1 A. R.) 
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CHRISTY, HENRY (1810-18651, English ethnologist, was 
born at Kingston-on-Thames on July 26, 1810. From 1850-58 he 
travelled in Europe and America, studying ethnology. In 1858 
the discoveries by Boucher de Berthes of flint implements in 
France and England were first held to have proved the great 
antiquity of man, Christy joined the Geological Society, and with 
his friend Edouard Lartet explored the caves in the valley of the 
Vezerc. An account of the ex[)lorations ajipeared in Comptes 
rendus (l eb. 2g, 1864J and Transactions 0} the Etlmolo^ical 
Society of London (June 21, iHoqj. He riied, on May 14, 1865, 
leaving a half finished book, entitled Reliquiae Aquitanicae, which 
was issued in parts and completed first by Lartet and. after the 
latter's death in 1870, by Professor Ruixirt Jones. Christy left 
his magnificent archaeological collect ion to the nation. In 18S4 
it was placed in the British Museum. 

CHROMATES AND DICHROMATES. inorganic chem¬ 
ical c ompounds, or salts, in which the clement chromium appears 
as part of the acid or “negative” com|>onent, of the salt. Chromium 
trioxide, CrGj, commonly but incorrectly termed chromic acid, 
forms no crystalline hydrates with water, though its strongly acid 
aqueous solution is supposed to contain chromic acid, lIA"r04. 
The .salts of this acid are known as chromates. Only normal salts, 
for example potassium chromate, KA'r(,)4. are known, which are 
analogous to and frecjuently isomorphous with normal suliihates. 
Acid or hydrogen salts, analogous to potassium liisulphate, KHSOi, 
are unknown. If an equivalent of acid be added to a .solution of a 
normal chromate, the colour changes from yellow to orange-red, 
and from the mixture dichromates, for examine potassium dichro¬ 
mate, K.-Cri-O;, tilone can be isolated. If further ecjuivalents-of 
acid or, better, chromium trioxicie, be added, the solutions become 
dtirker red and trichromates such as potassium trichromate, 
KA'r.iOid, and tetrachromtites such as potassium tetrachromate, 
KjCTiOm, are formed. I'he solid tri- and tet rachromates arc dc‘- 
(omj)osed on solution in waiter to form clichromatc's and free 
chromic: acid. 

Normal c hrornates are known of ne.arly all the stronger bases, 
both organic and inorganic, and are generally yellow. Ammonium, 
lithium, sodium, potassium, cuprous, cuiiric, rubidium, caesium, 
magnesium, calcium, zinc, cobalt and nickel chromates arc soluble 
in water; .strontium and the “rare-earth” chromates arc sparingly 
soluble in water; mercuric chromate is decomposed by waiter, while 
silver, thallous, mercurous, cadmium, barium and lead chromates 
are insoluble in water. With the exception of cuf^rous, mercurous 
and magnesium dichromates which are unknowm, all the metals 
forming soluble chromates al.so yield soluble red dichromates. 
Barium, lead and silver dichromates arc known but arc decom¬ 
posed by w.iter to form norm.il chromates and chromic acid, 
t'admium dichromate is soluble in water, whereas mercuric and 
thallous dichromates are iiu-^oluble. Dark red trichroniates are 
known of ai^imonium, sodium, potassium, rubidium, caesium, thal¬ 
lous. zinc, {adniium and nickel. Dark red letrachromate.s are 
known of ammonium, sodium, jiotassium, rubidium and caesium. 

(.'hrornates and ijolychromates are readily reduced by hydro- 
(hloric'acid, sulphurous acid, hydrogen sulphide, ferrous salts, 
alcohol, etc., with formation of chromic salts or hydroxide. The 
I hrornates of the strongly basic elements are not readily decom¬ 
posed by heating, but those of the feebler bases yield chromium 
sesquioxide and oxygen. Ammonium chromate, on heating or 
exposure to air, loses ammonia and yields the dichromate, which 
decomposes with explosive violence on further heating, leaving a 
residue of chromium sesquioxide, while nitrogen, ammonia, oxides 
of nitrogen, water and oxygen are also formed. 

On treatment of chromates or dichromates with concentrated 
cold solutions of the halogen acids, or phosphorous halides, salts 
are obtained, derived from hypothetical half-acid halides; for ex¬ 
ample. hydrochloric acid and jKitassium dichromate yield jjotas- 
.sium chlorochromate, a salt of the unknown chlorochromic acid 
Ht'rO.it'l or CrO-CK^H. the half-acid chloride of chromic acid 
CrOdOHi.' I'luorochromafes. chlorochromates, bromochromates 
and iodoi hrornates of some of the strong bases are known. If 
chromates or dichromates are treated with a large excess of hydro¬ 
fluoric or hydrochloric acid, chromyl fluoride, CrOiF:, and chromyl 


I chloride, CrOjCb, are formed. These compounds, which are red 
I volatile liquids yielding red vapours, are the acid fluoride and acid 
I chloride of chromic acid. The bromine and iodine analogues are 
I unknown. 

Though chromates and dichromates are readily decomposed by 
warm solutions of hydrogen peroxide to form oxygen and chromic 
salts or chromic hydroxide, cold solutions yield little or no oxygen 
and form peroxidized compounds, nearly all of which yield hydro¬ 
gen peroxide by suitable treatment and all readily evolve oxygen. 
It is accordingly inferred that all contain se.xavalent chromium 
as in chromates and dichromates, the extra equivalents of oxygen 
being in the same form as in hydrogen peroxide. The highest stage 
of peroxidation is found in the red perchromates of the general 
formula RiCrOs. The.se salts are obtained by the action of 30% 
hydrogen peroxide solutions on alkaline solutions of the chromates 
at low temperatures. They are unstable at ordinary temperatures 
and occasionally evolve oxygen explosively. The acid correspond¬ 
ing to the.se salts has not been isolated. When 97% hydrogen 
peroxide is added at -—30" to chromium trioxide, a dark blue crys¬ 
talline acid is formed, having the empirical formula HyCrOjo or 
H.jCr()8-2H;0. An intense blue toluralion is formed on adding 
hydrogen peroxide to an acidified solution of a chromate, the reac¬ 
tion being suflicienlly delicate to delect traces of either reagent. 
The blue colour is extracted by ether, and the ethereal solution 
on neutralization by alkalis yields dark blue salts. These salts 
have the general formula RH-T'rO;, and are as unstable as the 
more o.xygenated red salts. If the red or blue salts are treated 
with excess of an organic base such as pyridine, blue or violet salts 
are obtained having the general formula RCrOj, If the red per- 
chromates are heated with ammonia to about 40°, or with potas- 
^ium cyanide solution, derivatives of a chromium peroxide of the 
formula CrO^ or Cr-O.s are obtained. This peroxide may be 
regarded as an acid anhydride, formed by the loss of a molecule of 
hydrogen iK.‘roxide from two molei ules of the acid HCrO.,. or one 
moleiule of the dimeric, add ILCr^Om. The derivatives of this 
peroxide yield oxygen and (hrornates with alkalis, and oxygen, 
hydrogen peroxide and chromic salts with acids. 

Analytical.—Chromates and dichromates arc readily de¬ 
lected by the blue coloration (above) or by formation of chromyl 
chloride with hydrochloric acid. Soluble chromates may be pre¬ 
cipitated and estimated as barium chromate, or precipitated as 
mercurous chromate and ignited to chromium sesquioxide. Volu- 
metrically, chromates and dichromates may be estimated by re¬ 
duction with ferrous .salts or acidilied potassium iodide solution, 
Dichromates may be detected in the presence of chromates by the 
formatiim of a brown prcciiiitate on addition of a hot sodium 
thiosulphate solution. Free chromic acid may be detected in 
I)re.sence of chromates and dichromates by the liberation of iodine 
from neutral potassium iodide solution. 

Uses.— Chromic acid, chromates and dichromates arc u.sed in¬ 
dustrially in the production of pigments, dyes and dye interme¬ 
diates, in photography, in tanning, in water-resistant glues and 
cements, and in the production of inorganic pigments such as 
barium chromate (lemon chrome), lead chromate (chrome yel¬ 
low), basic lead chromate, PbCrOi PbO (chrome red or orange), 
and various basic zinc chromates (zinc yellow and, mixed with 
Prussian blue, zinc green). The alkali dichromates find extensive 
application as mordants in dyeing. 

Chromates and dichromates arc all therapeutically dangerous, 
being strongly caustic and destructive of the red corpuscles of the 
blood. They have, however, been used as external caustics and 
antiseptics for ulcers, etc., with success. (J. D. M. S.) 

CHROMATIC, a term meaning “coloured. ’’ used in science, 
piarticularly in the expression “chromatic aberration” or “disper¬ 
sion” {see Aiierration of Light). In Greek music xPWAiariKi) 
HOvcLKTi was one of three divisions—diatonic, chromatic and 
enharmonic—of the tetrachord. Like the Latin color^ XPw/xa was 
often used of ornaments and embellishments, and particularly of 
the modification of the three genera of the tetrachord. The chro¬ 
matic, being subject to three such modifications, was regarded as 
ixirticularly “coloured.” To the Greek-s chromatic music was 
sweet and plaintive. From a supposed resemblance to the notes 
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of the chromatic tetrachord, the term is applied to a succession 
of notes outside the diatonic scale, and marked by accidentals. 
A “chromatic scale'’ is thus a series of semi-tones. 

CHROMATOMETER or TINTOMETER, an instrument 
for standardizing the intensity and hue of a given colour ((/.t'.). 
The specimen is compared with a standard by viewing the two 
simultaneously and interposing in front of the standard various 
standard coloured plates until a match is obtained. Instead of 
the plates, strata liquids of the three primary colours may be 
used. {See also Colorimeter.) 

CHROME STEEL: see Iron and Steel. 

CHROMITE, a member of the spinel group of minerals; an 
oxide of chromium and ferrous iron, FcCra04. It is the chief com¬ 
mercial source of chromium and its compounds. It crystallizes in 
regular octahedra, but is usually found as grains or as granular to 
compact masses. In its iron-black colour with submetallic lustre 
and absence of cleavage it resembles magnetite (magnetic iron- 
ore) in appearance, but differs from this in being only slightly if 
at ail magnetic and in the brown colour of its powder. The hard¬ 
ness is 5^; specific gravity 4-5. The theoretical formula reCr,.(), 
corresponds with chromic oxide (CrA.) and ferrous oxide 

; the ferrous oxide is, howevTr, usually partly replaced by 
magnesia, and the chromic oxide by alumina and ferric oxide, so 
that there may be a gradual passage to picotitc or chrome-spinel. 
Much of the material mined as ore does not contain more than 40 
to of chromic oxide. The earliest worked deposits of chro¬ 
mite were those in the serpentine of the Bare hills near Baltimore, 
Md.; and it is now mined in Southern Rhodesia, Quebec, New Cal¬ 
edonia, India, Greece, Asia Minor, Ural Mountains, California, 
etc. It abounds in Chester county, Pa., at Hoboken, N.J., and in 
various jiarts of North Carolina. Chrome-iron ore is largely used in 
the preparation of chromium comi.)ounds for use as pigments 
(chrome-yellow, etc.), and in calico-printing, 

CHROMIUM is a metallic chemical element, called so from 
the Greek colour, on account of the varied colours of its 

compounds. In 1798, L. N. Vauquelin and M. H. Klaproth 
simultaneously and indei)endently discovered a new element in 
addition to lead in the mineral crocoisite or crocoite (lead chro¬ 
mate, rbCr04) first described by Lehmann in 1762. The metal 
was not isolated, however, until 1859, when F. Wohler obtained 
small quantities of it by reduction of the trichloride with potas¬ 
sium. Owing to the ditikulty of reduction and of electro-deposi¬ 
tion, the metal remained a chemical curiosity for many decades, 
though it is now produced on a large scale for use in stainless and 
alloy steels. Its symbol is Cr, and it has an atomic number of 24 
and an atomic weight of 52 01. Owing to the possession of six 
valency electrons it has a maximum of valency of six. 

Occurrence and Production. —The metal is not found free 
in nature, and, though the element has a minimum valency of two, 
all of the ores contain trivalent or sexavalent chromium. The 
chief mineral from which the metal and commercial chromium 
compounds are obtained is chromite, or chrome iron ore, which 
consists largely of ferrous chromite, FetC'rOs): or Fe0,Cr203. 
This ore is widely distributed, but Rhodesia, the United States 
and India are the chief producers. In addition to chromite and 
crocoisite, chromium is also found as sesqui-oxide in chrome 
ochre. Cr203, as potassium chromate, K2Cr04, as redingtonite (a 
hydrated sulphate), as phospho-chromates, as basic chromates, 
as ferrous thiochromitc, Fc(CrS2)2, and in various other com¬ 
binations. The green colour of emerald, serpentine, chrome-mica 
and chrome-garnet is due to chromium, as is also the red colour 
of ruby, and some sapphires and spinels. 

The chromium compounds of commerce are practically all 
derived from the alkali chromates and dichromates (see Chro¬ 
mates AND Dichromates), obtained by roasting chromite with 
lime in an oxidizing atmosphere and subsequent treatment with an 
aqueous solution of alkali sulphate. Metallic chromium is ob¬ 
tained by H. Goldschmidt s alumino-thermic process, in which 
chromium sesquioxide or potassium dichromate is reduced by 
heating with aluminium powder. It may also be obtained by 
electro-deposition from solutions of chromic sulphate mixed with 
much “chromic acid,” CrOa, this method being used for plating 


' iron and steel. Pure chromium may be obtained by reduction of 
' the sesquioxide at 1,500° C with pure hydrogen, while pure 
chromium amalgam is obtained on treating conceninited solutions 
of chromic chloride with sodium amalgam, ll the amalgam be 
distilled at 350° C in hydrogen, or 300° C in vacuo, a residue of 
pyrophoric (spontaneously intlammablc) (hromium powder re¬ 
mains. Ferro-chrome alloys may be obtained by direct smelting of 
chromite, with or without addition of chromium sesquioxide. by 
means of carbon in the electric furnace. The natural or enriched 
ferro-chrome alloy is utilized in the manufacture of stainless .steels 
and chrome alloy steels. 

Properties. —Chromium is a steel-white metal, harder than 
iron, cobalt or nickel, and capable of taking .a brilli.int polish. 
It is non-magnetic at ordinary temperatures, but becomes mag¬ 
netic at —15° C. The melting point is 1.540° C and the boiling 
point 2,200° C, the melting point being higher than that of manga¬ 
nese, iron, cobalt or nickel, though the boiling point is le.ss than 
that of any of the.se. The density of the metal varies from 6 7 to 
7-1. The electrolytically deposited metal occludes about 250 
times its volume of hydrogen. It crystallizes cither as rhombo- 
hedra or tetragonal pyramids, and X-ray examination disclo.ses 
that it can exist in two allotropic modifications. 

Though pyrophoric in the finely div'ided comlition, chromium 
in (he massive form is not affected by moist air, and only very 
slowly by dilute acids. Neither fuming nitric acid nor aqua regia 
attacks it. but w-ilh hot concentrated sulphuric acid it gives sulphur 
dioxide and a dark solution. Warm dilute hj'drochloric or sul- 
jjjhuric acid slowly dissolves the metal, hydrogen being evolved 
with the formation of chromous salts. Heated in hydrogen 
chloride, the metal yields crystalline colourless chromous thloriile, 
while chlorine yields violet chromic choride. Chromium is not 
attacked even by fu.sed alkalis, but fused potassium nitrate or 
chlorate oxidizes it rapidly to i)ota.ssium chromate. Healed with 
sulphur or in hydrogen sulphide, chromium yields chromous sul¬ 
phide, Cr.S, whereas with carbon, silicon or boron, various carbides, 
silicides or borides are formed. Though a chromium carbonyl, 
Cr(C()) 6 . is known, it is not formed by heating chromium in car¬ 
bon monoxide, but by treating chromic chloride with carbon 
monoxide in the jm'sence of magnesium phenyl bromide. Pyro¬ 
phoric chromium combines directly with nitrogen to form a 
magnetic nitride. Chromium amalgam also combines with nitro¬ 
gen to form chromic nitride (CrN), chromous nitride (03X2) 
being formed by heating chromium to 850° in ammonia. 

('hromium is known in five conditions of oxidation, having all 
valencies from two to six. The salts of bivalent chromium (chro¬ 
mous) arc all powerful reducing agents, thus resembling the 
bivalent salts of vanadium and til.inium. Chromous salts of 
nearly all the commoner acids have been ]irei);ired and are gen¬ 
erally colourless in the anhydrous state and blue when hydrated 
or in solution. Chromous lluoride (Crl-'?) is green; potassium 
chromous carbonate, K-A'rtCO;!);!,3lUO, is yellow; and chromous 
acetate. Cr(CH3C'02)2, is red. ('hrornous suljihate, which is iso- 
morphous with copperas, FeSO.,,7H2(), also yields double sul¬ 
phates of the type CrSo4,R2Soi,bH2(), where R is a monovalent 
metal. 

Chromic Compounds. —C'hromic salts, derived from the triva- 
Icnt form, are very stable and are neither reducing nor oxidizing 
agents. They can be reduced or oxidized only with difficulty, to 
the chromou.s stage by zinc and acid, and to the chromate stage 
by alkaline peroxides, hypm hlorites or hypobromites. ('hromates. 
like permanganates, are reduced by hydrogen peroxide on warm¬ 
ing in acid solution, but the reduction is not carried to the biva¬ 
lent stage, chromic salts only being formed. C'hromic oxide, 
Cr203, is a much feebler base than chromous oxide, OO, and 
chromic salts are consequently always hydrolysed in solution and 
have an acidic reaction. Chromic oxide, in fact, has decided 
acidic properties and yields salts with alkalis, of which barium 
chromite, Ba(Cr02)2, is a characteristic examjiie. This acidic 
nature of chromic oxide gives rise to an extended series of natural 
and artificial gem-like minerals called chrome-spinels, for example, 
nickel spinel, NiO.Cr^Oj, brilliant green crystals belonging to the 
cubic system. All chromic salts arc highly coloured, most be- 
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Inx green or violet, though the chromicyanides are yellow or 
orange, RjCrlCNje, and the chromithiocyanates are ruby-red, 
K 3 Cr(CN)ri, 4 H 20 . Chromium yields purple double-sulphates of 
the type R2S04,Cr2fJ?0H3,-4H20, which are alums. 

Chromic salts closely resemble cobaltic salts in their capacity 
for forming double and complex .salts. In nearly all these salts 
it is possible to discern six non-ionising groups attached or co¬ 
ordinated to the chromium atom, which is accordingly said to 
posse.ss the co-ordination number six like cobalt. In the case of 
the arnrnonia-addition compounds (see Am mines) whole series 
are known which are indistinguishable in ajipearance and general 
properties from the corresponding cobaltammines. These com¬ 
prise such types as luteo-chromic ammincs, Cr(NH.i)8Cl3, pur- 
pureo-amrnines, CrCU Nfi3 jf.SOi, and among many others, praseo- 
ammines, CrCbCNHj Complex salts are also formed by 

replacing ammonia with pyridine, ethylencdiamine, and similar 
organic liases. Some of these complex salts have been shown 
to be capable of existing in optically active forms, thus prov¬ 
ing that the groui>s co-ordinated to the chromium atom arc 
not planar but have a spatial distribution which is octahedral. 
'J'hc u.se of chrome alum and chromic tluoridc as mordants in 
fixing .soluble dyestuffs on fabrics has been shown to be due to 
the caiiacily of the chromium atom to enter into complex forma¬ 
tion with the dyestuffs, yiidding highly in.soluble compounds, often 
of different colour from the combined dyestuff, firmly tixed on 
or in the fibre. It is probable that the use of chromium com- 
})ounds in tanning is clue to complex reaction with the organic 
substan((;s (iresent in hides, 

F. Hein has recently proved that chromium can possess the 
valency lour, a fact long sus[)ected from the existence of 
an oxifle liacing the empirical formula Crdz, hitherto regarded 
as chromous chromate, CrCrfb, or as basic chromic chromate, 
(CM)):-C'r()». Hein prepared triphenyl chromium hydroxide 
fC.'«H:, ).iC'rOH, a fiowerfully alkaline ba.se, yielding a series of 
neutral .salts such a.s the perchlorate. Ph,(CrCl(.).». He also prepared 
t:om[)t)un(is containing chromium with valency five, for example, 
tetraphenyl chromium hyriroxicle. and salts such as the iodide, 
PhiCrl, were isolated. The only inorganic compounds of chro¬ 
mium known with the valency of five are the oxytrichloride, 
CrOCli and its derivatives. 

Without exception all inorganic compounds containing chro¬ 
mium with valency .six contain oxygen, and are derivatives of the 
trioxide. CTOa, commonly liut improperly called chromic acid. 
Chromium trioxide is protnrrly the anhydride, of the hypothetical 
acid-s, IJi'CrOj ami HATiO;. analogous to sulphuric acid and pyro- 
sulphuric acid, 'I'he salts of these two acids, chromates and dichro- 
mates respectively, are known for the majority of the stronger 
bases. (Srr C'hromate.s and Dtchromates.) Chromic anhydride 
was originally obtained by the hydrolysis of chromyl fluoride, 
CrO;F2, hut is now.uiays made commercially by the action of 
concentrated sulphuric acid on solutions of chromates or dichro¬ 
mates. usually potassium dichromate. It forms dark red rhombic 
needles, which decompose at 330" evolving oxygen and leaving 
green chromium sesquioxide, CriO^. It is extremely soluble in 
water, giving acid solutions from which chromates and dichro- 
mntes can be produced. 

Analysis and Uses.—Chromium can be detected in compounds 
by the formation of a green borax bead, by the yellow colour of 
chromates formed on fusion with potassium nitrate, by the for¬ 
mation of red chromyl chloride, and by the blue colour of jier- 
chromic acid. Dichromates may be defected in the presence of 
chromates by the brown precipitate formed on addition of a hot 
solution of sodium thiosulphate, while free chromic acid may be 
defected in the presence of dichromates by the liberation of io¬ 
dine from a solution of |>otassium iodide. Chromium is sepa¬ 
rated in group analysis from aluminium and ferric hydroxides by 
oxidation to soluble chromate with sodium peroxide. Gravimet- 
ritally, chromium is usually precipitated with ammonia as chromic 
hydroxide, and ignited to the sesquioxide. Volumetrically, as 
chromate or dichromate, it may be estimated by reduction with 
ferrous salts or acidified pot,is.sium iodide. 

Metallic chromium is used industrially in the manufacture of 


steels, and is a common constituent of many ferrous and non- 
ferrous alloys. Stainless steel, commonly used for rustless cut¬ 
lery, tools and machinery, is essentially a ferro-chrome alloy, the 
percentages of chromium and iron usually being about 13 and 86 
respectively. As a protective surface for metals, chromium is 
also used in the form of plate which may be applied electrolyt- 
ically or by welding. Chromium compounds, usually dichromates 
or chrome alum, arc used in the manufacture and application of 
dyes and pigments, in tanning hides, and in photography. Chromic 
.salts are practically non-toxic, but the soluble chromates and 
dichromates are therapeutically dangerous. 

Sre J. N. Friend, Text-book of Inorganic Chemistry (vol. vii., part 3, 
U)2b). (J. D. M, S.) 

CHROMOLITHOGRAPH : see Lithography ; Colour 
Printing. 

CHROMOSOME. So called on account of their affinity for 
certain dyes, the chromosomes are minute bodies seen in the divid¬ 
ing cells of which the bodies of animals and plants are composed. 
Their characteristic configurations and remarkable behaviour in 
cell div^ision, in the process of development, and in the union and 
formation of the reproductive elements have been the subject of 
a large body of research, since their discovery in 1873 by Anton 
.Sthneider, I'lemming, Biitschli and others. The prngres.s achieved 
during the three decades that followed their di.scovery made it 
possible, when Mendel’s law of segregation was rediscovered in 
the opening years of the present century, to identify the structural 
mechani.sm predicted by him. From that time to the present clay, 
intensive study of the behaviour of the chromosomes in relation 
to breeding experiments has resulted in the building up of one 
of the most spectacular generalizations of modern biology. An 
exposition of this chromosome hyjiothesis i.s given in the article 
Cytology. The word was first used by Waldeyer fiSSS). (See 
also Heredity; Gene.) (L. T. H, ‘ 

CHROMOSPHERE is the name which was given by Sir 
Norman Lockyer in 18O8 (at the suggestion of Sharpey, then 
secretary of the Royal Society) to the layer of the sun’s atmos¬ 
phere, just outside the photosphere, which is observed visually 
when the sun is totally eclipsed and is spectroscopically observ¬ 
able at other times. Observations of the chromosphere had in 
fact been made before 1868. Thus Young (The Sun, 1882) men¬ 
tions that Capt. Stannyan, in a report on the eclipse of 1706 
ob.served by him at Berne, noticed “a blood-red streak of light 
visible for .six or seven seconds upon the western limb,” just be¬ 
fore the emergence of the sun. It was observed also by Halley in 
J715, and by Arago, Airy, Secchi and others at eclipses in the 
iQth century. Attention was however directed mostly at that 
time to solar prominences, and the chromosphere escaped serious 
study. In 1868 Janssen and Lockyer independently discovered 
that solar prominences, hitherto only observed at total eclipses, 
could be seen in full daylight by means of the spectroscope-—the 
principle being that the white light from the sky surrounding the 
sun’s disc was weakened by dispersion on passing through the 
spectroscope, whilst any monochromatic constituent of the light 
from the prominences passed through undispersed and gave rise 
to a bright line. Lockyer shortly afterwards (Nov. 5, 1868) 
noticed that the prominences jutted out from a continuous spheri¬ 
cal envelope surrounding the sun. This envelope was at all times 
visible in the red (C or Ho) and blue (F or H/ 3 ) lines of hydrogen 
and in the yellow (Da) line of the then unidentified clement he¬ 
lium. It was to this continuous envelope that Lockyer gave the 
name chromosphere, in reference to the colour effects seen in the 
spectroscope. 

At a time of total solar eclipse, at the moment of second contact, 
the chromosphere becomes visible as a thin red crescent, some 10 
sec. in thickness, on the east side of the disc. The advancing moon 
rapidly covers up the layer, which reappears at the western limb 
just before third contact. The red colour is due to the visual 
dominance of the Ha line of hydrogen. 

Astronomers soon recognized that in the chromosphere they 
must be viewing tangentially the upper layers of the same gases 
which, when projected against the bright disc, produce the 
ordinary Fraunhofer absorption spectrum of sunlight, and it was 
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natural to look for confirmation of this. The complete spectrum 
of the light from the chromosphere might be expected to corre¬ 
spond with the Fraunhofer spectrum, a bright line in the chromo¬ 
spheric spectrum corresponding to each dark line in the Fraun¬ 
hofer spectrum. This was first verified by C. A. Young at the 
total eclipse of Dec. 22, 1870. Placing the slit of his spectro¬ 
scope tangential to the advancing limb of the moon, he saw the 
Fraunhofer spectrum suddenly replaced by a spectrum of bright 
lines which lasted only two or three seconds. Tliis spectrum was 
hence called by Young the “flash spectrum.” In Young’s own 
words, “as the moon advances, making narrower and narrower 
the remaining sickle of the sun’s disk, the dark lines of the spec¬ 
trum remain sensibly unchanged though becoming somewhat less 
intense. A few, however, begin to fade out, and some even turn 
partially bright a minute or two before totality begins. But the 
moment the sun is hidden, through the whole length of the spec¬ 
trum, in the red, the green, the violet, the bright lines flash out by 
hundreds and thousands, almost startlingly; as suddenly as stars 
from a bursting rocket, and as evanescent, for the whole thing is 
over in two or three seconds.” 

Photography was first successfully applied to the photography 
of the flash .spectrum by A. Fowler and VV. Shaikleton at the 
eclipse of April 16, 1893. The flash spectrum may be observed by 
the use of a tangential slit, as in Young’s original observation. 
But the crescent of atmosphere left exposed by the moon’s disk 
during the period of the flash is so thin that it behaves as a 
crescent-shaped slit. A direct photograph of the flash spectrum 
with a prismatic camera-without slit reveals a scries of crescents, 
one corresponding to each bright line in the flash spectrum. (See 
illustration under article Eclipse.) Each gives an image of the 
chromosphere and prominences in the corresponding radiation. 
The thicker the atmosphere as viewed in the light of a particular 
radiation, the longer will be the arc in the photograph, and it is a 
matter of simple geometry to deduce the height of the chromo¬ 
sphere in any given radiation from a measurement of the dis¬ 
tance from cusp to cusp, using the known diameters of the sun 
and moon. The following table shows chromospheric heights de¬ 
rived in this way by Lockyer (eclipse of 1898), Mitchell (1905), 
Davidson and Stratton (1926) and Menzel (1931). 


Heights of Elements in Chromosphere from Lengths of Arcs 


F.lcmcnt 

Radiation 

Lofikver 

1898 

Mitchell 

1905 

Davidson and 
St'at ton 

Menzel 

•931 



Km. 

Km. 

Km. 


H . . . 

X6s6^ Ho 
X4«6i 

X 4 J 41 Hy 

7,500 

8,000 

8,000 

8,400 

8,400 

8,000 

9,000 

He 

Hc-t- . . 

X4713 

XsS 70(I3 .i) 

X4471 

X4026 

X4686 

6,soo 

4,500 

3,000 

7.500 

7.500 
(),000 
1,580 

6,000 

7.500 

7.400 

4.400 


Na 

X58g6, 

Xs8go(Di,Dj) 

i 

1 

1,000 


Ca . . 

Ca+ 

X4227 

X3068, 

X.1933(H,K) 

3.500 

9.500 

i 

5.000 

14,000 

3.500 

g.joo 

10,000 

Sr+ . . 

X 4 ^IS. 

X4077 

4,500 

6,000 

5,300 



Number of Atoms a a Hetuhl TI in Kilometres 

Memel, dl atoms: 

From multiplet intensities.exp^—^ 

From mkrophotometer intensities.exp^—^50) 

Kfitchell and Williams: 

Singly ioniMd TiUaium. 

Iron (of excitation potential i volt). 

Panmkoek and Minnaert: 

Hydrogen.exp ( - ^ 

Apart from the heights to which the various elements are de¬ 
tected in the chromosphere, the question of greatest interest con¬ 


cerns the distribution of density in the chromosphere. The 
table also shows the results of various investigations by Menzel, 
Mitchell and Williams, and Pannekock and Minnaert. 

As regards wave length, the flash spectrum is an almost exact 
copy of the h'raunhofer spectrum. The Balmer scries of hydrogen 
extends however much further (Stratton and Davidson at Su¬ 
matra, in 1926, observed 36 members of the series) ; also helium 
is prominent in the flash, while it only appears fitfully and faint¬ 
ly in the Fraunhofer spectrum. But the intensities of the lines in 
the flash are markedly different from the intensities in the Fraun¬ 
hofer spectrum. Lines faint in the Fraunhofer spectrum give 
rise to short intense arcs in the flash; this is easily e.\j)laincd since 
the faint lines in the F'raunhofer spectrum are probably produced by 
low-lying vapours at a high temperature, which accordingly shine 
brightly when viewed tangentially. But in addition many lines arc 
enormously increased in intensity in the flash. It was pointed out by 
Lockyer that such lines are almost invariably “enhanced” lines, i.e., 
lines which are relatively strengthened from arc spectra to spark spec¬ 
tra. For example the D-lines of sodium (arc lines) are relatively incon¬ 
spicuous in the flash; the blue line X4327 of calcium is much les.s in¬ 
tense and extends to a smaller height than the H and K lines; the 
enhanced lines of iron, scandium, titanium and chromium are all 
strengthened in the flash, and usually extend to greater heights than 
the uncnhanccd lines. The flash spectrum, in fact, resembles in many 
ways the spectrum of stars much hotter than the .sun. This was for 
many years a difficulty, for it was hard to believe that the high-level 
chromosphere could he hotter than the low-level reversing layer 

The explanation was given by Megnad Saha in 1920. Enhanced 
lines are now known to be due to the ionized atom, i.e., the atom 
which has lost one or more electrons, and Saha showed that ioniza¬ 
tion was promoted not only, as in Lockycr’s experiments, by high 
temperature but also by low pressure. At high temperatures the 
process of the dissociation of an atom into an electron and a positive 
ion goes on of its own accord, according to the reversible equation 

A;:iA+-l-c“ 

until a balance is obtained between the rate of dissociation and the 
rate of recombination. Reduction of prc9.sure reduces the rate of rc- 
romhinafion. while leaving the rate of ionization unchanged, and so 
favours an increased degree of ionization. Saha showed that at a 
given temperature and pressure the degree of ionization was calculable, 
given the ionization potential of the atom. The following table gives 
the percentage ionization of calcium at 5,000“ C. at the pressures 
mentioned;— 

Pressure (atmospheres) 10“* io“* 10”® io“* 10"® 

Percentage ionization 6.5 20.2 54.5 90 99 (100). 

The pressure at the base of the chromosphere is probably les.s than 
io~<’ atmosphere, and so in the high-level chromosphere calcium must 
he almost completely ionized. The spectrum must therefore be that 
of the ionized atom, not the neutral atom; hence the predominance 
of enhanced lines in the chromospheric spectrum. Similar calculations 
apply to other elements. The D-lines of sodium, for example, which 
are due to the neutral atom, are not found in the upper chromosphere, 
because any sodium there would be completely ionized; the lines or 
the ionized atom are too far in the ultra-violet to be observable. 

The question remains why the chromosphere should extend to such 
great heights in certain elements. Gravity at the solar .surface is some 
27 times as powerful as at the earth's surface, and it is readily calcu¬ 
lated that under gravity only the solar atmo.spherc would have a 
thickness which would be measured in tens of kilometre.s instead of 
thous.'inds. (E. A. Ml.) 

An explanation with specific reference to the ionized calcium chromo¬ 
sphere was given by E. A. Milne in a scries of papers published 
during the years 1924-27. This theory of Milno is based on the fol¬ 
lowing considerations: when an atom absorbs a quantum of light, 
and thereby undergoes a transition from one stationary state to 
another, it experiences a blow in the direction in which the light 
was moving. In the case of the sun this blow will be in the out¬ 
ward direction. After a short interval the atom must rc-cmit the 
quantum, suffering thereby a blow from the recoil, hut the recoil 
blows will be random in direction and will neutralize one another 
on the average. The net result is that in a succession of absorptions 
and emissions the atom experiences a series of outward blows. An 
atom of ionized calcium in the high level chromo.sphcre experiences 
some 20,000 such blows per second and thi.s is just sufficient to 
keep it suspended against gravity. In other words, the pressure 
of radiation is able to support the ionized calcium atom against 
gravity and this will account for the enormous extension of the cal¬ 
cium chromosphere. This theory of Milne, attractive in many ways, 
encounters certain difficulties. For one thing, the density distribution 
which it predicts does not seem to be in accord with the observations. 
For another, it appears too special in the sense that it is unable 
to account for the extent of the other atoms in the chromosphere. 
Thb latter failure of Milne’s theory, particularly in the case of hy¬ 
drogen, throws serious doubts on the adequacy of the whole pic¬ 
ture; for hydrogen is the most abundant constituent of the chromo- 
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-phriv. Thc'.t' remarks appK not only to Milne’s theory but also 
In other vuriunt!^ ni it a.s f'ivrn for example by Chandrase-khar. 

In view ni the diffiniltie.^ cm ountered bv theorit^ based on support 
Irnni radiation pressure, VV. II. MrCrea has aelvaneed an alternative 
theory based on the notion of turbulence. MrCrea supposes that 
the chroninspherir fia^es can be diviiled into volume ele-ments of 1 
bnife extent {' siuh that the atomic motion in each proup is tem¬ 
perature niotifjn (tile tem{>erature eorrespondinp to the ionization 
and excitaiiiin evliibited by the chromosphere) but the elements E 
themselves have a Maxwellian distribution in velocity corresspond- 
inp to a temiierature T ehara< terized by a mean velocity (', In 
the (ase o) an atmosiihetc^ (onsistinp of nothinp but neutral hy- 
flropen we (an eype< t a i( lalion ol the form 

/■ T - /; '/■ I 

where M is ifie ma'^s of the Inalropen atom and k is the so called 
Holt/mann (oristant. 1 he pressure p will be piven by 

p tt k T 


where n is th(‘ numfier of hvdropen atoms per c.c, I'nder these cir- 
( umstarues it is not diffn ult to visualize that the density distribu¬ 
tion in the chromospheie will imitate an isothermal atmosphere at 
the fidilious temperature T- I he rlensilv distributions in the 
chromosphere as indicated by the- oli.servations would lead to a tem¬ 
perature T nt the' Olde r ot nS.ooo' correspondmp to a veloc ity 
tot about iS km , see. It would not seem impossible that tur 
bulent motions of thi*- niapnitucle exist in the cliromosphc-re. Indc-ed 
there .arc' observations which would lead one: to suspc'ct velocities 
of exactly this order. 

Finally we may refer to an out tanclinp {iroblem cd the chromo¬ 
sphere. ’I'he hiph leyel chromosphere rotates round Ifie .sun’s axis 
fa.stc'r than the reversirip laviT, and moreovc-r does not have the 
retardation experienced hy the? latter. No satisfactory explanation 
had been .suppe,steel up to 1045. (Su. C.) 

Hthi.ioouai'Iiy.—( leneral accounts of the chromo.spherc arc con¬ 
tained in the followinp standard works: F. I'rinpsheim, Physik drr 
.Sonne (loio); (', (i. .\bbot, The Sun (icpi); H. Hinple, Modern 
,\stropli\'si( \ (i(|.’4); S. A. Mitchell, Edipses of the Sun (i()24); 
F. J M. Stratton, Adronotniiul Ehysirx .See also A. S. 

Isdciinplon, Slar\ and Atonn imd F. J. M. Stratton, Modern 

Ealipo' Problems (Halley Lecture, 1027). J. N. Lockyer’s early 
resc-anhes on the chrcimo''i)liere are contained in Contributions to 
Solar /’/rvsics (1874) and Chemistry of the Sun (1887). Oripinal 
records ot c'c lipse ohscrvalions on the* chromosphere are piven in the 
bdlowinp funclamc'ntal memoirs: Phil. '/'rans. Roy. Sot vol. 187A, 
i8ub (j. N. l.ockycr, A. Fowler and VV. Shacklc-ton); Mem. Roy. 
A\tron. Stic., vol. ,S4 (appendices) (i()Oi and 1002. J. N. Lockycr; 
i()Oi and KjoO: J. F.yershcd, vol. s7 (apix-ndix) (jqo6, F'. \V. 
Dyson); Adrnphys. .lourn., vol. 48 (him, S. A, Mitchell); Mem. 
Roy. A.s/rtjn. Sor., vol. (>4 (i()27, (’. K. Davidson and F’. J. M. Strat¬ 
ton). For the' rotation of (he chromosphc're see W. S. Adams, 
Astrophys. Journ., vc»l, 20 (i()0()). Saha’s lundamental paper on 
ionization in Ihc' c hiomospherc' oc curs in Phil jlfcip., vol. 40 (icjjo). 
The mathematical theoix' of (he eriuiliiirium of the chromosphere is 
pivc'ii in K. A. Milne’s p.ipers in Monthly Notices R.A S., vols 84-87 
(i()24-27). Sec' also Monthly Notices, vol. 87 (i<)27, .S. R. Pike and 
I’. A. Taylor). I-'or recent views cm the heipht of the chroinos|»here 
see rorre.sponclenc c- in Observatory, vol. 48, 40 (i<)2S, 1026: J Ever- 
shed, S. A. Mitchell, E. A. Miliw, .\ .\. Buss and G. Ahetli). E. 
pvson and K. v. d R Woolley, Edipses of the Sun and the Moon 
(ic;47); Menzel. Lirk Obs. Puhl. ij, jiart I (10,ti); S. Chandrasekhar, 
Monthly Notices R.A.S., cj4, ly (KM.t); VV^ H. McCrea, Monthly 
Notices R A S., 80, 718 (ki.-c)). (E. .A. Mi,; Sic C.) 


CHRONAXIE, a term iiitrocluced by Louis L;ij)iec|uc in 1909 
(o define the charaeler of the .stimulus which is re(]uire(l to excite 
xarioas types of livinp (issue, parlieularly muscle and nerve. The 
most, convenient form of stimulus is an electric current, since 
(his can be made to excite (/.e., to cause the tissue (o di.splay its 
(hiiracteristic activity) without doinp any damage. It is found 
that a current must fultil three conditions if it is to excite—(i) 
it must flow' for more than a certain minimal duration; (2) the 
final strength must e.xceecl a cc'rtaiu value; and (4) the rate of 
increase of the current from zero must exceed a definite velocity. 
The need for a minimal duration is shown by the fact that a cur- 
rc'nt alternating at a million cycles a second i.s powerless to e.xcite 
any tissue in the body; and the modern surgical technique of 
diathermy is bast'd on this. 

The curve relating minimal duration and minimal strength has 
the form shown in the tigure, and as a first aiiproximation it 


obeys the formula of Weiss, j ~ 




. where i is the current, t its 


duration and a and b are constants. Lapicqiie has shown that 
curve.s of the same form are obtained from the most diverse 


I ti.ssues, ranging from the human nerve, where the minimal dura- 
/ tion is less than ooojsec., to the cells of a plant where it may be 
I longer than isce. Thus the character of the stimulus for a given 
I tissue can be dchnccl at once if we know the constants a and b 
I for that tissue. The constant a (the “Rheobase”) is given by the 
minimal current strength at long durations. The other constant 
b is the more important, for it determines the slope of the curve, 
it can be fixed by measuring the “Chronaxie, ” which is equal to 

^ and is the least duration required when the current strength 
a 

is 2a. 

The true form of the curvx* differs somewhat from that given by 
Weiss’s equation, and it has been 
used as a basis from which to 
deduce the mechanism of excita¬ 
tion. In Lapicque’s hands the 
measurement of the Chronaxie 
has also been used to investigate 
the passage of the state of exci¬ 
tation from one tissue to another 
(c..^., from nerve to muscle). 

(E. D. A.) 

CHRONICLE. The histor¬ 
ical works WTitten in the middle 
ages are variously designated 
“histories,” “annals,” or “chron¬ 
icles” (from Gr. xpbi'os, time); it 
is dilTicult, however, to give an 
exact definition of each of these 
terms, since they do not corre¬ 
spond to determinate classes of 
wTitings. Perhaps the most rea¬ 
sonable definition is that given by H. I’. Delaborde at the Lcole des 
Charles, that chronicles are accounts of a universal character, while 
annals relate either to a locality, or to a religious community, or 
even to a whole people, but without attempting to treat of all 
periods or all peoples. The primitive type, he says, was furnished 
liy Eu.sebius of ('aesarea, who wrote (c. 303) a chronicle in Greek, 
which was soon translated into Latin and frequently recojiied 
throughout the middle ages; it embraced the history of the world 
since the Creation. It is certain, however, that mediaeval authors 
or scribes were not conscious of any clear distinction between 
annals and chronicles; indeed, they often apparently employi'd the 
terms indiscriminately. 

In any ca.se, chronicles and annals (t/.v. ) have points of great 
similarity. Chronicles are accounts generally of an impersonal 
character, and often anonymous, composed of passtiges copied 
from sources which the chronicler is seldom at pains to indicate, 
and of personal recollections the veracity of which remains to be 
determined. Some of them are written with so little intelligence 
that the w'ork of composition seems a mere piece of drudgery im¬ 
posed on the clergy and monks by their superiors. To distinguish 
what is original from what is borrowed, to separate fact from false¬ 
hood, and to e.stablish the value of each piece of evidence, is thus 
a diflicult undertaking, and one which has exerci.scd the sagacity of 
scholars, e.specially since the 17th century. 

The Christian chronicles were first WTitten in the two learned 
languages, Greek and Latin. At an early stage we have proof of the 
use of national languages, the most famous instances being the 
Anglo-Saxon Chronicle (q.v.), the most ancient form of which 
goes back to the loth century, and the so-called Chronicle of Nes¬ 
tor, in Palaeo-Slavonic, written in the iith and 12th centuries. In 
the 13th and 14th centuries the number of chronicles written in 
the vulgar tongue continued to increase more rapidly on the Con¬ 
tinent than in England. From the 15th century, with the revived 
study of Greek and Roman literature, the traditional form of 
chronicles, as well as of annals, tended to be replaced by another 
based on the models of antiquity—that of the historical com¬ 
position combining skilful arrangement with elegance of style. 

It was not, however, until the 17th century that the traditional 
form became practically extinct. 

5ff E. Bcmbcim, Lehrbuch der kistorischen Methode ( 4 th ed., 
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Form of a stimulating current 

IN LIVING TISSUE 

Tha curve shows the rotation between 
the strength and the duration of the 
smallest current which will excite a 
living cell. The Chronaxie and the 
Rheobase are the two constants which 
define the curve 
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1003) ; H. Bloch, “Gcschichte der deutschen GcschichtRschrcibunR im 
Mittelalter” in the Handbuch of G. von Below and F. Mcincckc 
(Munich, XO03 seq.) ■, Max Jansen. “Historiopraphie und Oucllen der 
deutschen Geschichtc bis 1500,” in Alois Meister’s Grundriss (Lcipzip, 
jooo); and the Introduction (1004) to A, Molinicr's Les Sourcis dc 
I'histoire de France. (C. Bem.) 

CHRONICLES, BOOKS OF, two Old Testament books 
of the Bible. The name is derived from Chronicon, first suggested 
by Jerome as a rendering of the title which they bear in the He¬ 
brew Canon, viz. f.vents of the Times, (i Chron. x.xviii. 24; Esth. 
X. 2, etc.) The Greek translators divided the long book into two, 
and adopted the title llapaXtLTrd/jLtvaf Thi 7 tgs omitted {scil. in 
the other historical books). 

Authorship and Date.—The book of Chronicles begins with 
Adam and ends abruptly in the middle of Cyrus's decree of 
restoration, which reappears complete at the beginning of Ezra. 
A closer examination of those parts of Ezra and Nehemiah which 
are not extracted from earlier documents or original memoirs 
leads to the conclusion that Chronicles-Ezra-Nchemiah was orig¬ 
inally one work, displaying throughout the peculiarities of 
language and thought of a single editor, who, hc»wever, cannot 
be Ezra himself as tradition states. The style of the language, 
and also the position of the book in flic Jewish Canon, stamp the 
book as one of the latest in the Old Testament. In 1 Chron. xxix. 
7. which refers to the time of David, a sum of money is reckoned 
by darks, which certainly implies that the author WTotc after 
this J’ersian coin had been long current in Judaea. In 1 Chron. 
iii. ig sqq. the descendants of Zerubbabel seem to be reckoned 
to six generations (the Septuagint reads it so as to give as many 
a.s M generations), and this agrees with the suggestion that Hat- 
tush (V. 22), who belongs to the fourth generation from Zerub¬ 
babel, was a contenijiorary of Ezra (Ezra viii. 2). With this it 
accords that in Nehemiah live generations of high priests are 
enumerated from Joshua (xii., to seq.), and that the last name 
is that of Jaddua, who, according to Josephus, was a contem¬ 
porary of Alexander the Great (333 b.c.). A date .some time 
after 332 n.c. is now aicejiled by most modern critics. See Ezra 
and Neitemiaii, Books of. 

Scope and Object.—The writer lived a considerable time 
after Ezra and stood entirely under the intluence of the religious 
institutions of the new theocracy. This standpoint determined 
the nature of his interest in the early history of his people. The 
true importance of the history of Israel centred in the fact that 
this petty nation was the people of Yahweh, the spiritual God. 
I'lie tragic interest which distinguishes its annals from the for¬ 
gotten history of Moab or Damascus lies wholly in that contest 
which vindicated the reality of spiritual things and (he supremacy 
of Yahweh’s purpose, in the political ruin of the nation which 
was the faithless depository of these sacred truths. After the re¬ 
turn from the h^xile it was impossible to write the history of 
Israel’s fortunes otherwise than in a spirit of religious pragma¬ 
tism. But W'ithin the limits of the religious conception of the y)lan 
and purpose of the Hebrew history more than one point of view 
might be taken up. The book of Kings looks upon the history in 
the spirit of the prophets—in that spirit which is still echoed by 
Zech. i. 5 seq., but w'liich had become extinct before the Chronicler 
wrote. The New Jerusalem of Ezra was organized as a munici¬ 
pality and a church, not as a nation. The centre of religious life 
was no longer the living prophetic word but the ordinances of 
the Pentateuch and the liturgical service of the sanctuary. The 
religious vocation of Israel was no longer national but ecclesias¬ 
tical or municipal, and the historical continuity of the nation was 
vividly realized only within the walls of Jerusalem and the courts 
of the Temple, in the solemn assembly and stately ceremonial 
of a feast day. These influences naturally oi^erated most strongly 
on those who were officially attached to the sanctuary. To a 
Levite, even more than to other Jews, the history of I.srael meant 
above all things the history of Jerusalem, of the Temple, and of 
the Temple ordinances. Now the writer of Chronicles betrays 
on every page his essentially Levitical habit of mind. It even 
seems possible from a close attention to his descriptions of 
sacred ordinances to conclude that his special interests are those 
of a common Levite rather than a priest, and that of all Levitical , 


functions he is most partial to those of the singers, a member of 
whose guild he may have been. P'rom the standpoint of the post- 
exilic age, the older delineation of the history of Israel, especially 
in the books of Samuel and Kings, could not but appear to be 
deficient in some directions, while in other respects its narrative 
seemed superfluous or open to misunderstanding, as for example 
by recording, and that without condemnation, things inconsistent 
with the later post-e.xilic law. The history of the ordinances of 
worship holds a very small place in the older record. Jerusalem 
and the Temple have not that central place in the book of Kings 
which tht'y occupied iti the minds of the JewLsh community after 
the E.xilc. Large .sections of the old history are devoted to the 
religion and politics of the ten tribes, which are altogether unin¬ 
telligible and uninteresting when measured by a strictly Levitical 
standard; and in general the whole problems and struggles of 
the prophetic period turn on points which had ceased to be 
cardinal in the life of the New Jerusalem, which was no longer 
called to decide between the claims of the Word of Yahweh and the 
exigencies of political affairs and social customs, and which could 
not comprehend that men absorbed in deeper spiritual contests 
had no leisure for the niceties of Levitical legislation. Thus 
there seemed to be room for a new history, which should confine 
itself to matters still interesting to the theocracy of Zion, keeping 
Jerusalem and the Temple in the foreground, and developing the 
divine pragmatism of the history, not so much with reference to 
the prophetic word as to the fixed legislation of the Pentateuch, 
.so that the whole narrative might be made to teach that the glory 
of Israel lies in the ob.servancc of the divine law and ritual. 

Contents.—For the sake of systematic completeness the book 
begins with Adam, as is the custom with later Oriental writers, 
The early history is contracted into a series of tribal and priestly 
genealogies, which were doubtless by no means the least interest¬ 
ing i)art of the work at a time when every Israelite was concerned 
to prove, the purity of his Helxrew descent (r/. Ezra ii. 50. 62), 
Commencing abruptly (after some Benjamitc genealogies) with 
the death of Saul, the history becomes fuller and runs parallel 
with the books of Samuel and Kings. The limitations of the 
compiler’s interest in past times appears in the omission, among 
other particulars, of David's reign in Hebron, of the disorder!* in 
his family, and the revolt of Ab.salom, of the circumstances of 
Solomon’s accession, and of many details as to the wi.sdom and 
splendour of that sovereign, as well as of his fall into idolatry. 
In the later history the ten tribes are quite neglected (“Yahweh 
i.s not with Israel,” 2 Chron. xxv. 7), and political affairs in Judah 
receive attention, not in proportion to their intrinsic importance, 
but according as they .serve to exemplify God’s help to the 
obedient and His chastisement of (he rebellious. That the com¬ 
piler is always unwilling to speak of the misfortunes of good 
rulers is not necessarily to be ascribed to a deliberate suppression 
of truth, but shows that the book was throughout com{)osed not 
in purely historical interests, but with a view to inculcating prac¬ 
tical lessons. The more important additions to the older narrativ'e 
consist partly of statistical lists (1 Chron. xii ), partly of full 
details on points connected with the history of the sanctuary and 
the great feasts or the archaeology of the Levitical ministry (t 
Chron. xiii., xv., xvi., xxii.-xxix.; 2 Chron. xxix.-xxxi., etc ), and 
partly of narratives of victories and defeats, of sins anxl pun¬ 
ishments, of obedience and its reward, which could be made to 
point a plain religious lesson in favour of faithful observance 
of the law (2 Chron. xiii., xiv, g sqq.; xx., xxi. ii sqq., etc.). 
The minor variations of Chronicles from the books of Samuel 
and Kings are analogous in principle to the larger additions and 
omissions, so that the whole work has a con.sistcnt and well- 
marked character, prc.senting the history in quite a different per¬ 
spective from that of the old narrative. 

Value. —For a critical study of the book it is necessary to 
compare carefully Chronicles with the parallel narrative in Sam- 
tielr-Kings. “A careful comparison of Chronicles with Samuel 
and Kings is a striking object lesson in ancient historical com¬ 
position; it is an almost indispensable introduction to the criti¬ 
cism of the Pentateuch and the older historical works” (W. H. 
Bennett, Chronicles, p. 20 seq.). Where Chronicles directly con- 
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tradicts the earlier books there are few cases in which an ini' 
partial historical judgment will decide in favour of the later 
account, and in any point that touches difference of usage be* 
tween iu time and that of the old monarchy it is of no authority. 
A certain freedom of literary form was always allowed to ancient 
historians; and the typical speeches in Chronicles are of little 
value for the periods to which they relate, especially where they 
are inconsistent with the evidence from earlier writings. Accord 
ing to the ordinary laws of research, the book, being written ai 
a time long posterior to the events it records, can have only 
secondary importance, although here and there valuable material 
has been preserved. It must be remembered that the earlier books 
contain only a portion of the material to which the compilers 
had access. Hence it may well happen that the additional details, 
which unfortunately cannot ht; checked, were ultimately derived 
from sources as reputable as those in the books of Samuel, Kings, 
etc. As examples may be cited Rchoboam’s buildings, etc. (2 
Chron. xi. 5-12, iB sgg.); Jeroboam’s attack upon Abijah; (2 
Chron. xiii., cf. i Kings xv. 7); the invasion of Zerah in Asa’s 
reign (2 Chron. xiv.; see Asa;; jehoshaphat’s wars and judicial 
measures (2 Chron. xvii. xx.; sec 1 Kings xxii, 45); Jehoram’s 
family (2 Chron. xxi. 2-4): rclation.s between Jehoiada and 
Joiish (2 Chron. xxiv. 3, 15 sqq.) ', conflicts between Ephraim and 
Judah (2 Chron. xxv, 6-13); wars of Uzziah and Jotham (2 
Chron. xxvi. seq.)\ events in the reign of Ahaz (2 Chron, xxviii. 
8-15, 18 seq.)\ reform.s of Hezekiah (2 Chron. xxix. sqq., cf. Jer. 
xxvi. 19); Manasseh’.s captivity, repentance, and buildings (2 
Chron. xxxiii. 10-20; see 2 King.s xxi. and Manassf.h); the 
death of Josiuh (2 Chron. xxxv. 20-25). In addition to this 
reference may be made to such tantalizing statements as those 
in I Chron. ii 23 (r.v.), iv, 39-41, v. 10, 18-22, vii. 21 scq., 
viii, 13, xii. 15, example.s of the kind of tradition, national and 
private, upon which writers could draw. Although in their pres¬ 
ent form the additional narralivcs are in the chronicler’s style, 
it is not necessary to deny an older traditional element which may 
have been preserved in sources now lost to us, 

Ujbi.iooraj'hv,— Roticrtson Smith's fanxms article in the 9th ed. 
of the Ency. Brit, was modified by his later views in Old Test, in 
the Jewish Church, pp. 140-148. Later literature is summarized by 
Driver in his revision of Smith’s article in Ency. fiih. and in his 
Lit. of Old Test., by F. Brown in Hasting’s Diet. fiih. and by Elmslie 
(in the Cambridge Bible), (W. R. S.; S. A. C.) 

CHRONOGRAPH, an instrument for recording the passage 
of time; thus the name is applied to the stop-watch used for tim¬ 
ing races, etc. J’rcs.s a key and the index of the dial sets to zero; 
press again and the index .start.s to move at normal rate, say one 
revolution per ()0 secs., by steps of one-fifth sec.; press a third 
time and the index stops, and the event is “timed” by reading the 
dial. Attention to the defects of this crude form of chronograph 
will show the necessity for the refinements described below. In 
the first place, by setting the start of the event at zero the timing 
in.strumcnl is detached from other clocks and therefore the 
absolute lime of start and lini.sh are lo.st; secondly, a watch or 
other time-piece cannot he trusted to move at a standard pace 
immediately after it is set in motion; thirdly, no means are 
provided for checking its going; fourthly, the step-by-step move¬ 
ment of the hand of a watch limits the precision of the reading 
to one whole .step; fifthly, the observ'er mu.st note the beginning 
of the event and simultaneously start his watch, and note the 
end. and simultaneou.sly stop it—otherwise he will introduce an 
error. In some ca8e.s the first condition is of no Importance; the 
others are always imiiortanf. 

The faults relating to the clock are met by a double device. 
An inde{>endcnt, well-made piece of clock-work moves a paper 
band at an approximately uniform rate; on this a standard clock. 

I lie rate and error of which ran he found otherwise (see Time 
Mf asurf.ment) impresses a mark every second or every two 
.seconds; the ‘•i>ersonar* error of the observer is eliminated by 
making the event itself impress a similar mark, which as a rule 
will fall between two of the second.s-marks of the clock, so that' 
the event may be timed with any degree of precision by measur¬ 
ing the di.stanccs of its mark from the two adjacent seconds- 
marks. The exactness of the chronograph is limited by the | 


precision with which these requirements can be carried out in 
practice; this will be best shown by describing some standard 
forms. 

The figures show the front and back view of a three-pen chrono¬ 
graph by H. Wetzer, Pfronten, Bavaria. A fillet of paper is wound 
at a regulated and approximately constant speed from a roll over 
a small bench, above which are three pens in light contact with 



THREE PENS. MOVED INDEPENDENTLY OF ONE ANOTHER BY ELECTRO¬ 
MAGNETS. TRAIL ON A FILLET OF PAPER RELEASED BY CLOCKWORK 

it, SO (hat when nothing is happening the paper trails beneath 
hem and they leave straight traces. Each pen is carried on an 
ndependent arm which is linked to the armature of a pair of 
“lectro-magnets. If a current passes in one of these magnets, 
:he armature is depressed and the arm moves sharply backwards, 
indenting the trace in the manner shown in fig, 3 where several 
races arc given, taken from a six-pen chronograiih. corresponding 
o different settings. Usually the standard clock governs the 
lignals sent to one pair of magnets, say the third trace in this 
tigure, so that the beginning of the indentations would correspond 
with its seconds. A taper scale, ruled on glass and laid across the 
3aj)er, permits the time corre.sponding to any other mark on the 
saper to be read at sight to, say, one hundredth of a second. If 
. higher degree of subdivision is wanted, it is advisable to proceed 
►y quite a different method, as described below. In other forms 
if chronograph the pens arc replaced by needle points which 
Trick the paper when the armature descends. The needle is carried 
in a rocking head so that as the paper moves on, the needle, 
ftcr pricking the paper, trails until the armature is released 
.gain, so as not to retard the movement of the fillet. In other 
brms again the fillet of paper is replaced by a sheet wound 
upon a drum, which the clock-work causes to rotate once a 
minute, while a carriage containing the pens and magnets moves 
ongitudinally beside it. The figure shows a pattern made by the 
5oci^6 Ginevoise. In this pattern the motion is derived from 
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a araalJ electro-motor, and not from weight-driven clock-work. 

The chronograph may be arranged so as to yield a print in plain 
figures of the time recorded. Three wheels, engraved with em¬ 
bossed figures showing minutes, seconds and hundredths of a 
second, are driven at a rate which is controlled so as to agree 
with the standard clock, and a fillet of paper, with an inking 
ribbon between, passes over them. When a signal passes that 
has to be recorded, electro-magnets cause three hammers to 
descend and print upon the paper the figures that are exposed 
below it. Fig. 3 shows a specimen trace. 

In order to make this form of chronograph effective the clock¬ 
work for driving the type wheels requires rather special attention. 
The minute.s (and seconds) wheels are readily controlled with 
sufficient accuracy, but the hundredths-of-a-second wheel should 
not be geared with the others, but should be run by an inde- 
[)endent drive, accurately cut, with sensitive appliances for regu¬ 
lating as required its approximate rate. It is run normally slightly 
fast, and the control of the standard clock is exercised by a check 
once a second from the signal of the standard clock. It is desir¬ 
able also to cause the standard clock itself to record at will its 
own signals, so that the amount by which the wheel is fast may 
be noted and applied as an index correction. 

The electro-magnets for all these, forms require to be fairly 
powerful, and are usually wound to about 20 ohms, resistance, 



•T COURTKY or H. WiTMR 

FlC. Z .—A DIACRAM SHOWING THE BACK VIEW OF A CHRONOGRAPH 


being worked with batteries of 4 or 6 volts; the current that runs, 
o-2amp. or o-3amp., is therefore much greater than that of the 
signal from the standard clock which will never exceed about 10 
milliamps. A relay must therefore be interposed. It will be noted 
that the time the relay takes to act, and the time between the 
commencement of its secondary current and the first movement 
of the armature, appear as a lag making the record of the 
chronograph slow on the clock signal. If, however, the error 
of the clock itself is determined with the same apparatus, the 
same lag will appear again, and will thus elifiiinatc itself. This 


supposes the lag to be constant. Experiments show that with 
the ordinary well-constructed commercial relay, if worked on 
currents greater than 5 or 6 milliamps, the lag is sensibly constant 
for the same setting of the relay and should not exceed a few 
thousandths of a second. See some tests of two Siemens Relays, 
published by the Commission Giodhigue Suisse, 73rd. Sitting, 
1927. (Sociale-Helvetique des Sciences Naturelles, Ncuchatel, 
1927.) The part which i.s due to 
the electro-magnets of the chron¬ 
ograph may similarly be kept con- 
.stant by attention to the accumu¬ 
lators that operate them. 

_ As regards the event which has 

Fig. 3.—trace from chrono- to be timed, any form of contact- 
CRAPH OF GENERAL TYPE EQUIPPED maker, coiinccted with its occur- 
wiTH 6 PENS rence, and in series with a battery 

and one of the pairs of electro-magnets of the chronograph, will 
ser\'e. It may be necessary to interpose a relay. The process may 
be illustrated by astronomical timing, which is one of the most 
refined forms, and is done as follows. A star in passage across the 
field of view of a transit instrument is held bi.secLed by a spider 
thread, the carrier of which for this purpose travels along a 
.screw shaft actuated by a terminal pair of hand drums. Connected 
w'ith this shaft is a rotating contact maker. At each revolution 
a contact is made and is recorded on the chronograph, which thus 
obtains a record of the time when the star pas.sed a numl>er of 
fiducial positions in the field of view. Manipulation of the drums 
requires skill, and is sometimes replaced by an automatic drive, 
but in any case the observer i.s unaware when he is making a 
contact and therefore his bias or “personality” cannot enter in 
that way. Other events would require different arrangements, 
but the guiding principles would be the same. 

It will be noticed that in all these forms of chronograph, except 
the printing chronograph, the timing of the mark recording the 
desired event is found by measuring its distance from two time 
marks, giving as a rule successive seconds. The accuracy there¬ 
fore depends upon the uniformity of movement of the paper. 
The clock-work drive, with continuous motion, is liable to fluc¬ 
tuate more or less. If it does so smoothly, so that it moves the 
paper at the same rate for several successive seconds, its absolute 
rate of movement matters little and the measurement may be 
made at sight, with accuracy up to one-hundredth of a second, 



by the usual device of a taper scale, engraved on glass, showing 
seconds of different lengths within the ranges that are likely to 
occur, and divided into tenths. Sliding the scale across the marked 
paper, the seconds-marks are fitted to the boundary lines of the 
scale, and the interpolation of the time of the event in tenths and 
estimated hundredths is read off. For making this operation 
accurately the character of the mark on the paiier is important. 
Perhaps the best form in point of accuracy is the circular per¬ 
foration made by a needle, in place of an ink mark by a yien, but 
it is trying to the sight unless the illumination is specially arranged, 
and it is rather easily effaced. 

In all cases the signal of the standard clock i.s so arranged 
as to indicate the beginning of the minutes, either by omitting 
a signal or by duplicating it. If it is of imixirtance to feed the 
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paper quite regularly, the device called the phonic wheel may 
be employed. Clock-work for the drive i.s replaced by a small 
electric-motor, which is driven synchronously with a maintained 
tuning-fork. A fork of 50 periods per second is found suitable. 
The system gets rid of substantial fluctuations in the feed, but 
it is far from ideal, for a tuning-fork maintained in the usual way 
by means of a small electro-magnet excited by a contact made 



Fig. 5.-siphon recorder made by h. tinsley for the royal 

OBSERVATORY. EDINBURGH 

Tha signal paiiei through tha coll, which hangi betwean the polei of a 
permanent magnet, and carries a siphon pan leading from an Inkwell to 
the paper fillet. A sooond siphon, actuated by a pair of eleotro-magnots. 
gives Independent signals 

at the extremity of its excursion cannot be relied upon to keep 
closely a set period as when free. 

The introduction of relays in the .system, in order to replace 
the weak signal from the standard clock, or that given by the 
event to be recorded, may be avoided by using the siphon recorder. 
The illu.stration shows a recorder manufactured by H. Tinsley 
and Co. Between the pok's of a strong permanent magnet a coi 
i.s suspended through which the weak signal current is made tc 
pass. When a current passes, the coil is deflected. Attached to 
the coil is the “siphon,” which usually consists of a very tine 
glass tube, bent to an apiiropriate .shape and conveying ink from 
a well to th(* fillet of paper which travels at a lower level. A very 
small current may be made to record directly on this apparatus. 
Both the signals, from the clock and from the events for record, 
may often be made to pass through the same coil. The movement 
of the jiaper in the figure shown is controlled by a phonic wheel. 

None of these devices i.s suitable for obtaining records of inter¬ 
vals definitely less than a hundredth of a second, or of timing 
events to a like precision. W'here a pivoted arm is started from 
rest by means of an electro-magnet, or is u.sed to make a contact, 
it is liable to vary accidentally to an amount of at least -003 
.seconds, under the best circumstances. Further a record written 
or pricked ufion a fillet of p.ijier does not yield more information 
if magnified. The pro|>er resource is an ada[)tation of the o.scillo- 
gra|)h, wdiich can be used for cxjiloring accurately what passes 
in the ininute.st intervals of time, almost without limit. The 
principle is simply that described above in connection with the 
siphon recorder—in other words, the principle of the Einthoven 
galvanometer, in which a feeble current is passed around a coil 
or loop which is suspended in a strong magnetic field The field 
deflects the coil when a current passes. By suspending the coil 
with an appropriate reaction to return to its normal position, 
and by ch;mging the magnetic held. the. deflection may be made 
of any suitable amount, and to take place in a given period of 
time, which may be made very short. With air damping the 
motion is perfectly dead beat. Further, whether the signal cur¬ 
rent is constant or not, the interval of time between its onset 
and the final .set of the coil is strictly constant, so that the lag 
introduced is the same in e\'ery case, and the variation of the 
actAiating current is recorded without distortion. A small light 
mirror mounted on the coil or loop shows the deflection by i 
reflecting a fixed .spot of light, or alternatively the current may 
jiass along a single wire or thread and the deflection of this 
thrc.id by the magnetic field may be projected optically. The pro¬ 


jection is recorded photographically. Any degree of rapidity of 
change may be met by suitai3le mov’cment of the recording film. 
For speeds that are not too great, and for prolonged records, a 
cinema camera with its roll of film is driven by an electric motor. 
For great s[jeeds a plate may be allowed to fall between guides 
past the exposure w'indow. Feebleness of signal current is met 
by intensifying the magnetic field, and again the photographic 
record may be magnified in a microscope. By this device the 
details of the oscillating discharge of a condenser may be made 
evident, or, on the other hand, the feeble.st physiological currents 
may be recorded. Clearly it only requires adaptation to the 
problem to make it an instrument practically perfect for pure 
time recording. 

It has thus been applied in “sound-ranging” in artillery, which 
consi.sts in the location of the position of a gun by noting the 
difference of time of arrival of the sound at three known pwints. 
A special form of detector permits the use of very small currents; 
the oscillograph or galvanometer is used in the form where the 
signals for record, whether event or clock, pass through single 
threads, the movements of which are projected side by side and 
photographed on a moving strip. In this way the true times of 
arrival of the sound of all the guns of a battery, side by side and 
fired by intention as nearly as possible at the same moment, arc 
sorted out from one another with perfect distinctness. 

For most purpo.ses and for continuous work high speed records 
are too voluminous and too costly. Hut the method of the oscillo¬ 
graph has been applied regularly at the Royal Observatory, Edin- 
i)urgh, and incidentally elsewhere, to the study of chronometric 
prolilems. No clock, for example, has so far been constructed 
whiih will hold the same daily rate without change, even when 
kept at constant pre.s.sure and at constant temperature. Under 
what (ireumstances and by what amounts docs it change? To 
answer this question it is es.sential to dispen.se with any mechanical 
relay and have an instrument that c;in record a.s small a current 
and as .short an interval of time as we please; further it is e.ssen- 
tial to analy.se the actual signal, make or break, to identify the 
“chattering” of a contact piece upon its bed and to notice the 
effects of self-iruluctancc or a by-pass in the circuit. All this the 
oscillogr.iph can readily do. The loop form of detector, with a 
mirror spanning the loop, a slit for illumination and a cinema 
camera armed with a cylindrical lens to concentrate the light, 
serves very well It only remains to meet the inevitable variation 
of the movement of the film between two signals from the clocks. 
This can be done by interrupting the light from the slit by means 
of a tongue, vibrating, say, in tenths of a second and thus im- 
pre.ssing on the film fiducial marks for measurement, which arc 
cIo.se enough together to permit the motion to be treated as uni¬ 
form from one to the nc.xt. For experiments lasting a minute or 
les.s such a tongue should be left completely free without main¬ 
tenance of any .sort. By means of this appliance the clock time of 
the occurrence of any event may be recorded to one-thousandth of 
a second, or more precisely if desired. This i.s a very different 
problem from measuring a very brief in(er\’al without regard to 
the absolute times when it begins and ends. 

The.se arc the standard methods of dealing with the registra- 
ion of time. A great variety of problems involve one or other 
of them, and some require very special appliances, but these are 
special to the problem and not to rhronography. First should 
)e mentioned the determination of the velocity of light. Light 
s propagated at a speed of iS6,ooo miles (300,000km.) per second, 
ind the speed i.s measured by the time of pas.sage to and from 
across a mcasuretl base line. The exceedingly short interval of 
time involved is not recorded but is merely determined in terms 
of the period of a standardized tuning-fork. (See the articles 
“Velocity of Light” and “Measurement of Time” by A. A. Michel- 
son. in the Astrophysical Jotirnal of the Univ’crsity of Chicago, 
V'ol. 65 [1927] p. I.) Problems of the flight of projectiles resolve 
hcmsclves into the question of causing the projectile to make 
iuitable signals at definite points, which is most simply done by 
making it sever wires conveying electric currents. If the question 
is merely to ascertain the speed of a small projectile, the chrono¬ 
graph is not insolved, as the speed may be ascertained by firing 
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the projectile into a massive wooden block mounted as a pen¬ 
dulum, and then measuring the momentum conveyed to the 
block by noting the angle to which it sw'ings. (R. A. S.) 

CHRONOLOGY, a time-scale, a system of reckoning time 
massively. In testimony of the social memory and of the classi¬ 
fication and exploitation of social experiences embedded therein 
mankind has learnt to recognize the orderly recurrence of natural 
phenomena and to base thereon his calendar (q.v.). 

Astronox^y. —Every science has now its chronology. The as¬ 
tronomer reminds us that “looked at in the astronomical time- 
scale, humanity is at the very beginning of its existence—^a new 
born babe, with all the unexplored potentialities of babyhood’’ 
(J. H. Jeans in Nature, Supplement, March 1928); so that the 
chronology of the astronomer “uses a clock which does not tick 
seconds but years: its minutes are the lives of men.” It tells us 
“that light travelling 186,000 m. a second, takes about 140 million 
years to come to us from the most remote objects visible in the 
biggest telescope on earth” (ibid.). 

Geology. —We turn now from chronology of this vastness—to 
the chronology of this habitable globe, to the time scale of 
geology (q.v.) which is based for its larger divisions on the record 
of physical events, displaying ice-ages, periods of mountain build¬ 
ing, of tectonic activity. By the aid of palaeontology, smaller 
divisions are establi.shed: yet here again we deal with vast figures. 

Anthropology. —The earth (q.v.) must be 2.000 million years 
old and man from the best evidence now available, has existed 
thereon for something like 300,000 years.* Where then—with a 
ij in. measure as our stale—shall we place the beginnings of our 
race.? Each division of an inch stands for 160,000.000 years, so 
we divide the last of our inches of our scale by 50 and there place 
the first appearance of man. Where shall we place the I’iltdown 
man (see Man, Evolution of), or Heidelberg man? Divide one 
fiftieth of an inch into tenths and mark the fifth of these divisions 
as the age of Piltdown man. 

Archaeology. —Where shall we put the beginnings of the 
Neolithic age. when agriculture, domestication, settled life, metal¬ 
lurgy all have their beginning? It is so near us that we can¬ 
not mark it successfully. We can no longer use our big scale. We 
must change our scale and take a scale of 12 in. to represent the 
300.000 years of man's existence. Each inch stands for 25.000 
years and we must place the dawn of what is essential to modern 
life about halfway in the last or 12th of our inches, Ur and its 
treasures go to 3500 n.c. or 5.000 years ago and are one-fifth of an 
inch from to-day. Egypt is but a century or two later. The Indus 
civilization comes next and then that of China. The archaic cul¬ 
ture of Central America is 3,000 years old, but by then great 
empires in the East had waxed and w'aned and disapi)cared. 
Egypt was then old Egypt; and the Greeks like Herodotus were 
as children in cultural growth. 

History.—Again we must change our scale. If we take the 
Neolithic age as 12,000 years ago, as a basal point (ignoring there¬ 
by all the Palaeolithic and Eolithic periods), each inch .stands for 
1,000 years. The discovery of the New' World called America 
comes half way in the last inch upon this scale and there is so 
much to cram into the last tenth of the last inch that we are 
almost tempted to augment our scale once more. 

Dynastic Reckoning. —When we come to the great civiliza¬ 
tions of antiquity in the valleys of the Euphrates, the Tigris and 
the Nile or in China, we find established the method of chron¬ 
ological computation by reckoning dynasties of rulers. Social 
continuity finds its expression and its measure in this development 
of social organization. But dynasties are human, and disappear. 
Within the framework of historical chronology we may at will 
establish periods based on the varying phases and variable ele¬ 
ments of human culture. The founders of great religions are 
remembered in the chronologies of their followers. There are 
great periods in art, in literature, in science, not inaptly recorded 
and recollected and concentrated by the names of great indi¬ 
viduals. It is still true that the world forgets. The record of their 
existence and often their deeds are being revealed to us by 
archaeology (q.v.) so that we seem to know more of them and 
♦Sir A. Keith places the Piltdown skull as of a million years ago. 


their fore-runners than they even knew themselves. Yet in their 
flourishing days, which by scale of time are so near to us and by 
scale of culture seem so different, there was behind them a long 
past, unheeded, ignored, yet potent in their lives as their achieve¬ 
ments are still potent in and even essential to our lives. (See 
Calendar.) 

CHINESE 

From the lime of the emperor Yao, upwards of 2,000 years 
B.C., the Chine.se had two different years—a civil year, regu¬ 
lated by the moon, and an astronomical year, which was solar. 
The civil year consisted in general of twelve months or lunations, 
but occasionally a thirteenth was added to preserve its correspon¬ 
dence with the solar year. Even at that early period the solar or 
astronomical year consisted of 365^ days, like our Julian year, 
arranged in the same manner, a day being intercalated every fourth 
year. The civil day begins at midnight and ends at the midnight 
following. 

Since the accession of the emperors of the Han dynasty, 
206 B.C., the civil year of the Chinese has begun with the first day 
of that moon in the course of which the sun enters into the sign 
of the zodiac which corresponds with our sign Pisces. From the 
same period also they have employed, in the adjustment of their 
solar and lunar years, a period of nineteen years, twelve of which 
are common, containing twelve lunations each, and the remaining 
seven intercalary, containing thirteen lunations. It is not, however, 
I)recisely known how they distributed their month.s of thirty and 
twenty-nine days, or, as they termed them, great and .small moons 

The Chinese divitie the time of a complete revolutioti of the 
sun with regard to the solstitial points into twelve equal portions, 
e:;ch corre.sponding to thirty days, ten hours, thirty minutes. 
Each of these periods, which is denominated a t.sicli, is sub¬ 
divided into two equal portions called chun^-ki and t.sie-ki, the 
(him^-ki denoting the first half of the tsivh, and the tsie-ki the 
latter half. The tsich are thus strictly portions of solar lime, 
and give their name to the lunar months, each month or lunation 
having the name of the chunf^-ki or sign at which the sun arrives 
during that month. As the t.<iieh is longer than a synodic revolu¬ 
tion of the moon, the sun cannot arrive twice at a r/mng-A'/ during 
the same lunation; and as there are only twelve tsich, the year 
can contain only twelve months having different names. It must 
hai)pen .sometimes that in the course of a lunation the sun enters 
into no new sign; in this case the month is intercalary, and is called 
by the same name as the preceding month, with the addition of the 
word jim (intercalary). (X.) 

EGYPTIAN 

The chronology of Ancient Egypt has been ascertained by 
means of the various statements of cla.s.sical authors, by regnal 
years and the numerous other indications on the monuments, by 
the results of close archaeological study, and the ascertaining of 
certain fixed astronomical data, checked by comparison with the 
known chronology of the ancient nations which afford synchro¬ 
nisms with events in Egyptian history. The Egyi)tians never pos¬ 
sessed a regular era, as the Assyrians did with their list of littitnu 
officials (.see Assyria). Only once is an era mentioned, in the de¬ 
scription of Ramoses IT, mentioning the 400th year of the Hyksos 
king (?) Nubti which fell in his reign. We only hear of such and 
such a regnal year of a king or, in early days, of the years of (er- 
tain fiscal numberings. Regular regnal annals are very rarely pre¬ 
served, though we have .fragments of them in the Old Kingdom in 
the Palermo Stone, and there is of cour.se the famous Turin Papy¬ 
rus of Kings, which is invaluable even in its mutilated condition. 
Under the 12th and 22nd Dynasties the custom of the association 
of fathers and sons on the throne enables us to check the chron¬ 
ology of the overlapping years of those periods (as when the 10th 
year of one king is stated to be the first of another), and so recon¬ 
stitute the length of the dynasty with some accuracy. The use of 
synchronisms with Mesopotamian history is evident when we 
see that the reign of Rameses II. is contemporary with that (of 
certain date) of Shalmaneser I. of As.syria (c. 1250 b.('. ), a datum 
with which other synchronisms agree. And dates fixed astronomi¬ 
cally arc of great importance. The Egyptian did not note eclipses 
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as the Mesopotamian did, bo that we have not this evidence. But 
wc have the observations of the heliacal risings of the star Sothis 
(Sirius), which have supplied us with certain fixed dates which arc 
of great imiwrtance, the more so as they agree with the results 
obtained from synchronisms. The Egyptian calendar was regulated 
by the observations of the heliacal risings of Sirius, which were 
supposed to take place on the first day of the first month of the 
year. But as an additional leap year day was not intercalated every 
four years in addition to the year of 360-5 “epagomenal” days, 
the months gradually lost all relation to the sea.sons, and it was 
not till 1,460 years after the last accurate coincidence that the 
heliacal rising of Sirius again took place accurately on the first 
day of the first month. When it did the event was celebrated as 
the beginning of a new “Sothic cycle.” We know that a new cycle 
began cither in 139 or in 143 a.d. An Alexandrian mathematician 
callH the initial year of the preceding cycle (1321 or 1317 ii.c.) 
the “epoch of Menophres.” The “throne-name” of Rameses I., 
who began to reign, it is known from the synchronism of Rameses 
II. with Shalmaneser 111 ., about 1320 b.c., is MenjXihtira or more 
shortly Mcni)chra‘ (a form that constantly occurs), which is ob¬ 
viously “Menophres.” Now it would appear from contemporary 
evidence that Sothis rose heliacally on the first day of the month 
Pharmouthi in the seventh year of Senusret III., of the 12th 
Dynasty; so that it would seem easy to calculate that the seventh 
year of that king should be 1H76 or 1872 h.c. (although another 
computer | NicklinJ has arrived at the date 1924 u.c. for the same 
year), on the a.ssumption that this king reigned during the immedi¬ 
ately jjreceding cycle which began in 2781 or 2778 n.c. Here, 
since synchronisms fail us, our knowledge of the historical devel¬ 
opment of Egyptian civilization and art comes to our aid to assure 
u.s that this must have he('n .so, in sf)i(e of the fact that it is very 
diflicult to square the lengthy list of kings given us by the Egyp¬ 
tians themselves with so short an interval as the two hundred 
years only which, if (his conclusion is right, can have elapsed be¬ 
tween the end of the I2(h Dynasty and the l)eginning of the i8th. 
If it is right, the t2th Dynasty must have ended about 1788 n.c., 
and we know that the i8th cannot have begun later than 1580, 
from our full knowledge of the length of (he reigns of (hat dy¬ 
nasty, confirmed by records of certain new-moon festivals at the 
time, as well as by synchronisms. So short is this period that Prof. 
Sir Flinder.s Petrie has preferred the view that Senusret and the 
! 2th Dynasty really belong to the preceding cycle, and so go back 
to the fourth millennium n.c. Thi.s view however goes clearly 
against our archaeological knowledge. The resemblances between 
the culture of the early 18th Dynasty and the ulh are enough to 
forbid us to suppose that 1600 years elap.sed between (hem, an 
epoch as long as that which separates Augustus from Queen Eliza¬ 
beth. And our knowledge of the development of Minoan civiliza¬ 
tion (.see Af.gkan Civilization) confirms this prohibition. The 
I2lh Dyna.sty was contemporary with the Second Middle Minoan 
period; the early 18th with the First Late Minoan period. No 
student of Mincjan archaeology could admit that these two Cretan 
epochs were separated by more than two or three centuries; 16 is 
impossible. Yet the fact remains that only two centuries or at the 
most three between the 12th and the 18th Dynasties are rather 
hard to accept. Four would seem more probable; and so it 
remains a moot question whether or not something has hai)pened. 
some mistake in the observation of the star, or some unrecorded 
modification of the calendar, which would invalidate the modern 
calculation of the distance of time between Senusret and Rameses 
I. If, however, it is maintained that no such mistake is possible, 
then we must accept 1788 as the latest date of the end of the 12th 
Dynasty, 1861 b.c., as the earliest. The length of the dynasty wc 
know from its recorded reigns to have been 212 years, so that it 
began about 2000 ic.c. or about a century earlier, unless we choose 
to allow a little more time for a possible error, and suppose a date 
for it of r. 2212-2000 B.c. Further back we reach a state of great 
uncertainly. There are no synchronisms and no Sothic records 
to help us. The length of time Viet ween the beginning of the 12th 
l)>Tiasty and the end of the 6th is unknown, but it cannot have 
been longer than two or three centuries. The Turin papyrus comes 
lo our help with the statement that 955 years elapsed between the 


beginning of the ist Dynasty and the end of the 8th, a statement 
that agrees with historical and archaeological probability, and if 
we reckon the latter at about 2400 b.c. we reach 3350 as that of 
“Menes,” the conflate founder of the kingdom ( = the historical 
kings “Scorpion,” Narmerza, and “Ahai”) {see Egypt: History; 
Art). But Prof, Meyer now takes c. 3200 b.c. as the date of 
“Menes,” assuming, as we have not, that the Sothic date of Senu¬ 
sret 111 . is incontrovertible. We have assumed 2212 as the begin¬ 
ning of the 12th Dynasty, and 2370 as that of the beginning of the 
nth. The 8th may well have been contemporary with the gth and 
10th (Herakleopolitcs) and have lasted until c. 2400. If the 
“Kahun” date is correct, as Meyer assumes, and the end of the 8th 
dynasty is brought down to 2300, the Sothic cycle that began in 
2781 or 2778 B.c. will then have fallen about the time of the 3rd 
Dynasty. If 2400 is taken as the date it will have fallen as late as 
the 5th. In either case, the yet earlier cycle-era in 4241 or 4238 
B.c. will belong well before the beginning of the kingdom. And it 
has been suppo.sed that the calendar must have been invented at 
that time, be( ause the calendar was known before the 4th Dynasty. 
But the invention of a calendar presupjxises a settled state and 
civilization, not the undeveloped culture of the predynastic p)eriod, 
though we do not know that there did not exist in Lower Egypt 
before the unification a political state where culture was sufficiently 
developed for such an invention to be made, and there have been 
ton.sidered to exist indications of the existence of such a state. 
Still, eight centuries between the invention and the unification 
under Menes is a very long time for such a hypothetical civiliza¬ 
tion to have endured apart from the fact that such an invention as 
a calendar must have occurred at the end of its development rather 
than its beginning; and recently a suggestion has been made by Dr. 
Scharff that revolutionizes our ideas on this point. This is that 
since the older date is so improbable the invention of the calendar 
in reality took place in 2781-2778 B.c., and since it was known be¬ 
fore the time of the 4(h Dynasty, this dynasty must in reality be 
later than that date, so that this Sothic cycle probably began about 
the time of the 3rd Dynasty. And it is significant that it is pre¬ 
cisely in the time of the 3rd Dynasty, in the reign of king Zoser, 
that the great development of Egyptian culture took place that is 
ascribed to the inspiration of that king’s minister, Imhotep, who 
was later deified as the patron of art and learning, including medi¬ 
cine, architecture, astronomy and science generally. It is then sur- 
mi.sed that the calendar was invented by Imhotep or in his time, 
and that therefore the date 2781-2778 falls in the reign of Zoser, 
Now if this new surmise is correct, the 1st Dynasty will have be¬ 
gun rather later than 3200 b.c., and then the end of the 8th Dy¬ 
nasty w'ill certainly fall about 2300. But in this case we shall have 
to assume the astronomically calculated “Kahun” date of Senusret 
III. lo be unquestionably correct, as Meyer does, and mu.st accept 
two centuries only between the 12th Dynasty and the 18th, in spite 
of the long Turin list of kings of this period, who then must have 
been mostly very ephemeral rulers. In any case the ancient list- 
compilers were evidently as much at sea in the two “intermediate” 
periods (6th-i2th and i2th-iSth Dynasties), as we are, for they 
suffered from absence of reliable material just as we do. 

In later days, after the time of Rameses II., we have various 
data to help us. The date of She.shonk (Shishak), the contempor¬ 
ary of Rehoboam and founder of the 22nd Dynasty, is fixed to c.. 
930 B.c. by Assyrian and biblical evidence, and for the Ethiopian 
kings, Shabak, Taharka and the rest, we have the fixed synchro¬ 
nisms with Assyrian kings whose dates are fixed by the limmu- 
lists. From the time of Psammetichus I., the founder of the 26th 
Dynasty, Babylonian and Greek authorities assist us, and his date 
IS definitely known to be 663 (651 independent of Assyria)-6o9 
B.c. After him we are dealing with the known facts of general 
ancient history as reported by the classical historians. 

Bibliography. — E Meyer, Die lUtere Chronologic Babyloniens, 
A.ssyriens u. Aegyptens (1925), Aegyptische Chronologic, Bhh. Berlin 
Acad. (1904), Nachfrage zur Sg. Chr., do. (1907); T. Nicklin, “The 
Origin of the Egyptian Year,” Class. Rev. 1900, pp. 146-148; H. R. 
Hail, Anc. Hist. Near East (1924), p. 15 ff. Cambr. Anc. Hist. i. p. 
i66 ff; Scharff, Grundziige d. Aegyjptische Vorgeschichte (1927), p. 46 
ff; “Beitrag zur Chronologic dcr 4<en AegypUsenen Dynastic,” Oriental- 
ische Litterarische Zeitung (1928) p. 73 ff. (H. R. H.) 
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BABYLONIAN AND ASSYRIAN 

Evidence of Babylonian documents, from 330 nc. onwards, 
dated by kings’ regnal years has settled many points in relation to 
the chronology of late as well as of early periods, though this 
evidence has been much discussed and often wrongly represented. 
It is now fairly clear that the era of the Arsacid dynasty was 
reckoned from ist Nisan, 246, and that apparent divergences 
from this reckoning depend on ancient scribal errors or modern 
errors of interpretation. The Selcucid era was reckoned from 1st 
Nisan 311. There was no difference between “civil” and “relig¬ 
ious” reckoning, as has sometimes been maintained. The reckon¬ 
ing of the Seleucid era from 311 b.c. must have been introduced 
in or before 305 b.c.; the yea,rs before that were actually spent 
by the Babylonians in a state of confusion as to dating which was 
introduced with the advent of Alexander the Great. The con¬ 
fusion was due in part to the use of two systems; in one reckon¬ 
ing, the year-dates according to the Macedonians was used, in 
another a dating strictly true of Babylon only, but this will not 
explain every case. The effect of this may be seen from the fol¬ 
lowing list:— 


Year. 

King. 

Numbering. 

(«) 

(/>) 

330-32Q 

Alexander the Great .... 

7th 

ist 

32.^322 

Philip Arrhidaons .... 

2nd 

1st 

317-310 

Alexander IV. 


1st 

316-315 

Antigonus. 

ist 

2nd 


The exact method of dating between 311 and 305 is not certain; 
a broken document renders it possible that 311 was called “the 
seventh year of Alexander and Seleucus,” i.c., that Seleucus as¬ 
sociated his name with the king’s for the first time, and that 
would account for the Babylonian reckoning of the Seleucid era. 
It should be noted that from the advent of Alexander the year 
reckoning commenced immediately from the accession of the 
king. 

From 626 B.C.-331 B.C.— -The ordinary Babylonian reckoning 
of regnal years, always observed before the Macedonian invasion, 
was from thd ist Nisan after a king’s accession; months or days 
prior to Nisan were reckoned “beginning of king.ship.” There are 
two sources for the chronology of the New Babylonian and Per¬ 
sian empires, the canon of the Greek historian Ptolemy, and the 
reckoning which can be traced almost month by month and day 
by day; the tablets give names of rebels against the Persian I 
kings otherwise unknown, and allow of more accuracy in dating, j 
c.g., the coregency of Cambyses to the first year only of his 
father’s reign. 


Xcw Babylonian Empire. 

Accession. 

First full 
year. 

Nabopolassar. 

626 

625 

Nebuchadrezzar II . 

605 

604 

Kvil-Mcrodach. 

562 

561 

NerigUssar. 

560 

559 

Labashi-Marduk. 

SS6 

Nabu-na'id. 

555 

Persian Empire. 



tVrus. 

539 

S.38 

Cambyses. 


520 

“Smerdis,” Nebuchadrezzar III. . 


522 

Darius I. . . .... 

$22 

521 

Xerxes I. 

486 

4 «.=; 

Artaxerxes I . 

46s 

464 

Darius II. ...... 

423 

Artaxerxes II. 


404 

Artaxerxes III. (Ochus) 


358 

Arses. 


337 

Darius HI. 


335 


Between 648 and 626 B.C. —^The dating of the New Baby¬ 
lonian empire secures the long uncertain dating of the fall of 
Nineveh; a chronicle, dating by the regnal years of Nalx)polassar, 


places that event in 612 b.c. The period from 648 to 626. the 
accession year of Nabopolassar, is still very obscure; the state¬ 
ments of Ptolemy’s canon cannot exactly accord with the facts. 
Dating by Sin-sharishkun, the last king of Assyria up to the 7th 
year has been found at Sippar; since this year mu-^t at latest be 
616, his first full year must at latest be 622. \ certain Sin-shum- 
lishir, intervened between Assur-etil-ilani, who reigned at least 
four years, and Sin-sharishkun, so that reckoning by Ashur-etil- 
ilani commenced in 627 at latest. Between 648 and 626 documents 
were dated by Kandalanu, the Kineladan of Ptolcmy’.s canon; 
that this was a name assumed by A.ssur-bani-pal as king of 
Babyhui is doubtful, as there are good grounds for a.ssuming 
that cuneiform scribes di.stiuguishcd between the two. But since 
a building inscription dating from Assur-bani-pal’s 30(h year has 
been found in Babylon, i.e., 639 b.c., the Assyrian must have 
claimed the king.ship also. 

From 911-648 B.C. —Assyrian chronology depends on lists of 
eponymous officials called liminu, by whom years were dated. 
These lists were drawn up in two ways; the first class consists of 
simple lists of names, the second gives in a column opi.)o.site the 
name an entry concerning the events of the year. An entry op¬ 
posite the name Pur-Sagale reads, “Governor of Gozan. Revolt 
in the city of Ashur. In Siwan there was an eclipse of the sun,” 
and this eclipse has been astronomically fixed as having taken 
place on June 15, 763 n.c. This fixes the years of all limmus in 
the continuous list which reaches from 890-648. There are dis¬ 
crepant versions of these limmu lists which affect the reigns of 
Adad-nirari HI. and Shalmaneser HI.; these kings arc allowed 
29 or 28 and 35 or 34 eponyms to their reign. The weight of 
authority seems to lie with the lower numbers, but the question 
is not definitely settled; otherwise the Assyrian chronology of the 
period is fixed. 

The Babylonian chronology of the time is less certain. Ptolemy’s 
canon and cuneiform documents give the regnal years from Na- 
bonassar’s first year, 747 n.c. The belief that some kind of era 
commenced then is baseless; it was chosen by Ptolemy for some 
accidental rea.son, perhaps because that was the lir.st fixed point 
that was known to him, but not for any scientific reason. Before 
Nabonas.sar, the continuous king-list is now known to have in¬ 
cluded between Shamash-mudammiq, who was reigning about 910 
B.C., and Nabonassar 16 names, an average of about 10 years 
apieic, but the exact lengths of reigns cannot yet be a.scertained. 


Babylonia 


Assyria 


Sham,ash-mu<lammifj, tihl 

010 

Adad-nirari 11 . 

. yii-88<> 

Nabu shum ukin 


Tukulti J'inurta II. . 

. S89--884 

Nabu apal-iddin 

>-85. 

As.sur-nasir pal II. 

. 884- K ,59 

Marduk hcl usate . 

851-850 

Shalmaneser III. 

85(;—824 

Miir<liik zakir-shurn 

850-830 



Marduk-balatsu ujbi 

?-8ii 



Bau-akh iddiri . 

810 

Shamshi-Adad V. . 

. 824 812 

(I'ivc names missing in¬ 
cluding Adad shum-iDni) 
Marduk bel-zeri 


Adad-nirari III. 

. 811-782 

Marduk-apal usur 


Shalmaneser IV. 

. 782-772 

Kriba Marduk 


Assur-dan III, 

■ 772-7.54 

Nabu-shum-ukin 


Ashur-nirari V. 

754-745 

Nabonassar 

747-732 

Tiglathpilcscr HI. . 

• 745-727 

Nabu nadin-zer 

733 '732 



Nabu shum-ukin 

732 



Ukin-zer .... 

731 



Pulu (-T.-P.IIl.) . 

731 -727 

Shalmaneser V. 

. 726- 722 

Ululai . . . . 

72O-722 

Sargon II. 

. 722-705 

Menxlachbaladan II. 

721-710 


Sargon .... 

709-705 

Sennacherib 

. 705 - 6 «^ 

Sennacherib 

705-703 


Mcrodachbaladan III. 

703-702 



Bcl-ibni .... 

702-700 



Assur-nadin-sum 

690-694 



Nergal-ushczib. 

693-692 



Mushezib-Marduk . 

692-689 



Sennacherib 

688-681 



Esar-haddon 

680-669 

Esar-hoddon 

. 680-669 

Shaniash-sh u m - u k i n 

668-648 



Kandalanu 

647-626 

Assur-bani pal . 

668-638 (?) 


From About 1388-911 B.C. —^There are broken limmu lists 
which once gave the eponymous officials from about 1200 b.c.; in 
their present state they give a framework for the Assyrian kings 
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from aliouf Tofi!^cjti, thf? margin of error within which is not 
more than fen years. Complete king-lists for As.syria being now 
obtained fr(»m broken documents, appro.Kirnatc dates for the kings 
of the i .dh (enlury can 1 m' based on intervals sometimes mentioned 
betw'een them and later kmg.s. The approximate dale of Ashur- 
ubaliit can be determined from his correspondence with Akhnaton, 
the Pharaoh of Egypt, with a marginal error of ten years, as about 
LpSo. 

baltylonian chronology dci>ends upon the cases where the num¬ 
ber of years are known, and on synchronisms with the Assyrian 
kings. The result can only be an approximation with a margin 
()1 error jK-rhaps exceeding a decade. The arrangement is then 
roughly 


Babylonia 

A ssyria 


BuiTiuburiash 

Ashur-uballit 

1380-1335 

Kurainfla* b 

Kadashrnan-khurhe 

S)iii/i|.’ir'li 

Kiirii;al/u III. (23 years) 

r.nlil nirari 

1335- 

Arik-den-ili 

-131* 

Nazirnariiflash (jb vears) 

Adad-nirari I. 

1310-12H0 

Kadashnian tureu (17 years) 

Shalrnane'^er 1 . 

1280-1250 

Kadasfiriiaii Isnlil ((1 years) 

Kudur- (m year*') 
SliacMrakti-sliuiiasli (1 ^ ye.ars) 

7 'ukulti-I'',nurta I. 

1250-1216 

K.'ishtiliasli (H years) 

Lnlil-nadin sbuin f t f. years) 
Kadasbnian-Kharbe (il years) 
.\da(l-sliuni iddin (b years) 
Adad-shiim naar (30 year^) 

A'-hur-nadin-apal 

1215-1212 

Ashur nirari III. 

T ’I 1- I 206 


I'.nlil-kudur-usur 

1205-1201 

Meli shipuk (1 5 years) 

Lnurfa-apal-ekur 

I 200 - 1 188 

Mer(i(la( hbaladan 1 . (13 years) 

A'liur (Ian I, 

1 I 87- I I SC 

llbaba sliiim idrlin ((> years) 

F-n!il nadin akhkhe (3 years) 
Mardiik :>liaj)ik-zeri (17 year;) 
I'auirla-nadin shum ((» years) 

Nebiuhadrezzar I. 

F.nurta lukulti-Ashur 


Liilil-nadin-apal 

Mtilakkil-Nusku 
.Aslinr resh i.shi 1. 

?~1009 

Mai'diik nadin akfikhi; 

Ti^'lathpile.ser 1. 

I0<)8-106H 

IftiMarduk balatu 

I.nurta-apal-ekur 11 

1067- 

Mardiik sh.ipik /er inati 

Asliur-bel kala 


Adad-apal iddin years) 

Kriba .Adad II. 


SIiarnshi-.Adad IV. 

-1048 

Marduk-aklikhe-criba (li years) 

Aslmrnasirp.'d I. 

1047-1027 

Marduk zer (12 year.s) 

Shalmanc.ser II. . 

1026-1015 

Nairn sliiitn Iil)iir (8 year ) 

.Asliiir nirari V. . 

1014-1009 

Simmasli S)tip.d( (18 vear^) 

Asliur-ral.i 11 . . 

1008-? 


Ka nnikin /(r (c; months) 
Ka-Jishii iiadin akhkhe (^ years) 
lailrnash shakiii slinrn (17 years) 
I'.imrfa kiidur-usiir ( < years) 
Sliiri(|tniti Shii<]aiiiuna (,< mos.) 


N;iliii niukin-apal (36 year's) 

.Asimr-resh-ishi II. . 

?-964 

F.niirla kiidiii' usur 

'ri|:lalhi)ileser II. 

963-933 

Marbili akb-iddin 

A.shur-tlan 11 . 

932-912 


Before 1380 B.C.—All earlier chronology must be subject to 
considerable margin of error. It de[)end.s on ( i ) Habylonian king- 
lists which give the number of regnal years; in many instances, 
where these* figures can be checked by other sources, they are 
prc>V(‘d unreliable; (:) statements of As.syrian kings about their 
predecessors; the figures given are sometimc'S round numbers, and 
are newer absolutely reliable; (;t) dead reckoning on the basis of 
generations, coupled with the use of the rare synchronisms known 
between the two countries. 

The Babylonian king-list allows 36 kings, and 576 years 9 
months for the jH'riod during which the country was ruled by 
Kassite, kings. Enlil-nadin-akhkhe. the last of (he dynasty, suc¬ 
ceeded to the throne in the time of Ashur-clan I., roughly about 
1170. within a decade, and ruled three years; this would place 
(landash, the fust king, about 1743-42, but an incr#»ased margin 
of error must be allowed ow’ing to the inaccuracy of the list. The 
13th king. I'lam-Buriash, may have ruled about 1530-20; 

he occupied the Sea-land, the marshes at the head of the Persian 
gulf, when the last independent king of the Sea-land fled to Elam. 
This Sea-lantl dynasty numbered, according to variant accounts, 
II or 12 kings, who ruled for the long iK'riod of 368 years, which 


would place Iluma-ilum, the first king, about 1900 b.c., if the last 
king fled just before 1530. But Ilunia-ilum can be proved by vari¬ 
ous documents to be a contemporary of Samsu-iluna and Abi-eshu’, 
kings of the 1st dynasty of Babylon. Iluma-ilum is said to have 
reigned 60 years, and Samsu-iluna and Abi-eshu’ reigned re- 
siK'ctivcly 38 and 28; it is not probable that Samsu-iluna began 
to reign before Iluma-ilum, and if he be assigned a date about 
1900-1863, the end of the ist dynasty is brought to about 1746, 
almost immediately before the accession of the first Kassite king. 
This cross-reckoning is satisfactory in itself and supported by the 
Assyrian king-list. There were 42 kings between Ilushuma, an 
early governor of Ashur, and Ashur-uballit, about 1380. Accord¬ 
ing to kings’ statements Ilushuma lived about 2000 b.c., and this 
accords roughly with other statements about his son. It is certain 
from an entry in a chronicle that Ilushuma carried out some mili¬ 
tary enterjirise in Babylonia in the time of Sumu-abu, the first 
king of the i.st dynasty. If the ist dynasty ended about 1746-45, 
the first king dated about 2045-44 2032-31. This would accord 

with the Assyrian statements. 

Some modern authorities hold that a fixed dating, not based on 
the king-lists, can be .secured from tablets dealing with observa¬ 
tions of Venus. From an entry for the sixth year of Ammizaduga 
they calculate certain astronomical possibilities, and check the 
date obtained—one out of four or five possible—by calculations 
as to the probable period of the date-harvest. Arguing on these 
. lines they hold the sixth year of Ammizaduga to be 1916-15, which 
I would place the commencement of the ist dynasty in 2170. its 
close in 1871; another, arguing on the same lines, would date these 
events 2049-1750. The former, if correct, will necessitate the 
abandonment of a great deal of Babylonian historical writing as 
worthless; the (jueslion is at present open, and scholars differ by 
some 120 to 130 years for this period. 

Accepting the dating 2045-1745, admittedly open to a margin of 
error, for the ist dynasty a.s fairly accurate, the date lists for the 
kings’ reigns provide an accurate scheme which correct the king- 
lists in many places. These date-lists arose from the custom of 
naming a year by some event; in .some cases the event was one of 
religious importance, and may actually have taken place in the 
year so named, but w'herc military campaigns are mentioned the 
event probably belongs to the previous year. Th^se date lists 
establi.sh a synchronism betw-een Hammurabi and Rim-Sin which 
leads to a date about 2175 for the commencement of the rival 
dynasties of Tsin and Larsa, subject to an error not greater than 
the (late given for the 1st dynasty. Similarly, the 3rd dynasty of 
Ur of which date-lists are extant may be (iated 2282-2175 with 
the .same error. Probably less than seven years actually passed 
between the accession of Utu-khegal, who ended the oppression 
by the foreign dynasty of Gutium, and Ur-Nammu's assumption 
of sovereignty in 2282; this places the Gutium dynasty about 
2375-2287, with an increased margin of error. Dating earlier than 
this is a matter of speculation, for the king-lists, which are com¬ 
plete, give figures that cannot be rhecki^d, and for earlier dynasties 
fjuitc impossible reigns are assigned. There is a general probability 
that Sargon of Agade commenced his reign between 2550 and 
2525, and that the 4th dynasty of Kish began to rule not earlier 
than 2580. An estimate for the ist dynasty of Ur, the third after 
the Flood, based upon comparison with objects from Lagash and 
the generations, w'ould assign a date between 3000 and 2900 for 
the commencement of that dynasty, the earliest historical kings 
known belonging to it. (S. Sm.) 

BrniiooRAPiiY. — F. X. Kuclcr, Sternkunde und Sterndirnst in Babel 
(i«)i4~24); Cambridge Ancient History, vols. i. and a. (1923-24; 
bibl.); Sidney Smith, Early History of Assyria (1928; bibl.). 

HINDU 

The early Hindu astronomers selected a period in the course 
of which a given order of things is completed by the sun, moon 
and planets returning to the state of conjunction from which 
they started. This is known as the Great age of 4.320,000 sidereal 
solar years, the aggregate of the Krita or Golden age, the Treta 
or Silver age, the Dvdpara or Brazen age, and the Kali or Iron age 
(in which w'c now are). There is, however, the system of the 
Kalpa or aeon, consisting of 1,000 (or 1,008) Great ages. 
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The Hindus now recognize three standard sidereal solar years 
determined in that manner, (i ) A year of 365 days 6 hours 12 
min. 30 sec. according to the Aryabhatiya, otherwise called the 
First Arya-Siddhdnta, which was written by the astronomer 
Aryabhata (b. a.d. 476); this year is used in the Tamil and 
Malayalara districts, and in Ceylon. (2) A year of 365 days 
6 hours 12 min. 30-915 sec. according to the Rdjainrigd ka, 
a treatise based on the Brdhma-Siddhdnta of Brahmagupta 
(b. A.D. 598) and attributed to king Bhoja, of which the 
epoch, the point of time used in it for calculations, falls in 1 
A.D. 1042: this year is used in parts of Gujarat (Bombay) and in | 
Rajputana and other western parts of Northern India. (3) A 1 
year of 365 days 6 hours 12 min. 36 56 sec. according to ttie I 
present Siirya-Siddhdnta, a work of unknown authorship which 
dates from probably about a.d. 1000: this year is used in almost 
all the other parts of India. According to modern .science, the 
true mean sidereal solar year measures 365 days 6 hours 9 min. 
9-6 sec., and the mean tropical year measures 365 days 5 hours 
48 min. 46 054440 seconds. 

The result of the use of this sidereal solar year is that the 
beginning of the Hindu astronomical solar year, and w'ith it the 
civil solar year and the lunar year and the nominal incidence of 
(he .seasons, has alw’ays been, and still is. travelling slowly forward 
in our calendar year by an amount which waries according to the 
particular authority. For instance, Aryabhata's year exceeds the ! 
Julian year by 12 min. 30 seconds. This amounts to exactly one 
day in 115I, years, and live days in 576 years. Thus, if we take 
the longer period and confine ourselves to a time when the Julian 
calendar (old style) was in use, according to Aryabhata the 
Mesha-saiiikranti began to occur in a.d. 603 on March 20 and in 
A.D. 1179 on March 25. The intermediate advances arrange them- 
s(“!ves into four steps of one day each in iiO years, followed by 
one step of one day in 112 years: thus, (he Mesha-sariikranti 
l)cgan to occur on March 21 in a.d. 719, on March 22 in a.d. S35, 
on March 23 in a.d. 951, and on March 24 in a.d. 1067 (whence 
112 years take us to Niarch 25 in a.d. 1179). It is now occurring 
sometimes on April ii, sometimes on the 12th: having first 
(omc to (he i2lh in a.d. 1S71. iSce Calkxdak: Hindu.) 

Eras. — The Kalachuri or Chedi era, commencing in a.d. 248 
or 249, is known best from insc.riptional records, which range 
from the loth to the 13th century a.d., of the Kalachuri kings of 
the Cht'di country in Central India; and from them it derived its 
name. In earlier times, this era w'as well establi.shed, without any 
aiipellation, in Western India, in Gujarat and the Thana district 
of Bombay, where it was used by kings and princes of (he 
C'halukya, Gurjara, Sendraka, Katachchuri and Traikutaka fam¬ 
ilies. It is traced back there to a.d. 457, to the reign of a Traiku¬ 
taka king named Dahrasena. Beyond that point, we have at 
present no certain knowledge about it. But it seems probable 
that its founder was an Abhira king Isvarasena, or his father 
Sivadatta, who was reigning at Nasik about a.d. 24S-249. 

The Gupta era, commencing in a.d. 320, was founded by Chan- 
tlragupta I., the first paramount king in the great Gupta dynasty 
of Northern India. When the Guptas pas.sed away, their reckon¬ 
ing was taken over by the Maitraka kings of Valabhi, who suc¬ 
ceeded them in Kathiawar and some of the neighbouring terri¬ 
tories; and so it became also known as the Valabhi era. 

From Hals! in the Belgaum district, Bombay, we have a record 
of the Kadamba king Kakusthavarman, which was framed during 
the time when he was the Yuvaraja or anointed succe.ssor to the 
sovereignty, and may lie referred to about a.d. 500. It is dated 
in “the eightieth victorious year,” and thus indicates the preserva¬ 
tion of a reckoning running from the foundation of the Kadamba 
dynasty by Mayuravarman, the great-grandfather of Kakust¬ 
havarman. But no other evidence of the existence of this era 
has been obtained. 

The records of the Ganga kings of Kalinganagara, which is the 
modem Mukhalingam-Nagarikatakam in the Gafijam district, 
Madras, show the existence of a Ganga era, which ran for at any 
rate 254 years. And varjious details in the inscriptions enable us 
to trace the origin of the Ganga kings to Western India, and to 
place ihe initial jxiint of their reckoning in a.d. 590, when a cer¬ 


tain Satyakaya-Dhruvaraja-Indravarman. an ancestor and jirob- 
ably the grandfather of the first Ganga king Rajasiriiha-lndravnr- 
man I., commenced to govern a large province in the Konkan 
under the Chalukya king Kirtivarman I. 

An era beginning in a.d. 605 or 606 was founded in Northern 
India by the great king Harshavardhana, who reigned first at 
Thanesar and then at Kanauj, and who was the third sovereign 
in a dynasty which traced its origin to a prince namt'd Naravard- 
hana. This era continued in use for apparently four centuries 
after Harshavardhana. though his line ended with him. 

The inscriptions assert that the Western Chalukya king X'ikrama 
or Vikramaditya \'I. of Kalyani in the Nizam's ilominions, who 
reigned from a.d. 1076 to 1126, abolished the use of the .'^aka 
era in his dominions in favour of an era named after himself. 
He or his ministers adopted, for (he first time in that dynasty, 
the .system of regnal years, according to which, while the .'^aka 
era also remained in use, most of the records of his time are 
dated, not in that era. but in the year so-and-so of (he Chalukya- 
Vikrama-kala or Chalukya-\’ikrama-varsha, “the time or years 
of the Chalukya X'ikrama.’’ There is some evidence that this 
reckoning survived Vikramaditya \T. for a short time. But his 
sutces.sors introduced their own regnal reckonings; and that pre¬ 
vented it from acquiring permanence. 

In Tirhut. there is still used a reckoning which is known as the' 
Lakshmanaseiia era from the name of the king of Bengal by 
whom it was founded. The exact initial point of (his reckoning 
appears to be in a.d. 1119. This era prevailed at one time 
throughout Bengal, from a passage in the Akharndnui, written in 
A.D. 1584, which .specifies the Jsaka era as the reckoning of 
Gujarat and the Dekkan, the \akrama era as the reckoning of 
Mulwa, Delhi and those parts, and the Lakshmanasena era as 
the reckoning of Bengal. 

The Rajyabhisheka-I^aka, “the era of the anointment to the 
sovereignty,” was in use for a time in Western India. It dated 
from Ihe day Jyaishtha sukla 13 of the .^aka year of 1597 current, 
- June 6, A.D. 1674. when .‘sivaji, (he founder of the Marat ha, 
kingdom, had himself enthroned. 

There arc four reckonings which it is difTicult at present to class 
exactly. Two inscriptions of the 15th and 17th centuries, recently 
brought to notice from Jesalmer in Rajputana, present a reckon¬ 
ing which postulates an initial point in a.d, 624 or in the preced¬ 
ing or the following year, and bears an appellation, Bhatika, which 
seems to be based on the name of the Bhatti tribe, to whiih the 
rulers of Jesalmer belong. No historical event is known, refer¬ 
able to (hat time, which can have given rise to an era. It is 
possible (hat Ihe apparent initial date represents an epoch, at the 
end of Ihe i^aka year 546 or thereabouts, laid down in some 
as(ronomi(al work composed then or soon afterwards ami used 
in the Jesalmer territory. But it .seems more probable that it is 
a j)urely fictitious date, set up by an attempt to evolve an early 
history of the ruling family. 

In the Tinncvclly district of Madras, and in the territories of 
the same presidency in which the Malayalam kmguage prevails, 
namely. South Kanara below Mangalore, the Malal)ar district, 
and the Cochin and Travancore States, there is used a reckoning 
which is known sometimes as the Kollam or Kolamlia reckoning, 
sometimes as the era of Parasurama. The years of it are solar: in 
(he southern parts of the territory in which it is current, they be¬ 
gin with the month Sirhha; in the northern parts, they begin with 
the next month, Kanya. T'he initial point of (he reckoning is in 
A.D. 825; and the year 1076 commenced in a.d. 1900. The iwpular 
view about this reckoning is that it consists of cycles of 1,000 
years; that we are now in the fourth cycle; and that the reckoning 
originated in 1176 b.c. with the mythical Parasurama, who ex¬ 
terminated the Kshatriya or warrior caste, and reclaimed the 
Konkan countries, Western India below the Ghauts, from the 
ocean. But the earliest known ciate in it, of the year 149. falls 
in A.D. 973; and the reckoning has run on in continuation of the 
thousand, instead of beginning afre.sh in a.d. 1825. It .seems 
probable, therefore, that the reckoning had no existence before 
A.D. 825. The years are cited sometimes as “the Kollam year 
(of such-and-such a number),” sometimes as “the year (so-ant^- 
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SO) after Kollam appeared”; and this suggests that the reckoning 
may possibly owe its origin to some event occurring in a.d, 825, 
connected with one or other of the towns and ports named 
Kollam, on the Malabar coast; perhaf>s Northern Kollam in the 
Malabar district, perhaps Southern Kollam, better known as 
Quilon, in Travancore. But the introduction of Fara^urama into 
the matter, which would carry back (let us say) the ftmndation 
of Kollam to legendary times, may indicate, rather, a purely 
imaginative origin. Or, again, since each century of the Kollam 
reckoning begins in the same year a.d. with a century of the 
Sttptarshi reckoning, this reckoning may be a southern offshoot of 
the Saptarshi reckoning, or at least may have had the same 
astrological origin. 

In Nepal there is a reckoning, known as the Newar era and 
comrnenc ing in a.d. 870, which superseded the Gupta and Harsha 
eras there. One tradition attributes the foundation of it to a 
king Raghavadeva; another .says that, in the time and with the 
j>crmi.s.si(jn of a king Jayadcvamalla, a merchant named Sakhwal 
paid off, by means of wealth acejuired from sand which turned 
into gold, all the debts then cxi.sting in the country, and introduced 
the new era in commemoration of the occurr(^nce. The era may 
have been founded by some ruler of Nepal; but nothing authentic 
is known about the particular names mentioned in connection 
with it. This era api)ears to have been discarded for State and 
official purjKiscs, in favour of the J^aka era, in a.d. 1768, when 
the Gurkhas became masters of Nef>al; but manuscripts show 
that in literary circles it has remained in use u{) to at any rate 
A.D. 1875. 

Inscriptions disclose the use in Kathiawar and Gujarat, in the 
12th and 13th centuries, of a reckoning, commencing in a.d. 1114, 
which is known as the H'mvha-samvat. No historical occurrence is 
known, on which it can have been based, and the origin of it is 
obscure. 

7 'he eras mentioned above have for the most part served their 
purposes and died out. But there are three great reckonings, 
dating from a very resix’ctable antiquity, which have held (heir 
own and survived to the present day. These are the Kaliyuga, 
Vikrama and .^aka eras. The Kaliyuga era is the principal 
astronomical reckoning of the Hindus. It is frequently, if not 
generally, shown in the almanacs: but it is not now in practical 
use for civ'ii pur^xises; and in previous times we have instances of 
its use in inscriptions from Southern India, one of a.d. 634, one of 
A.D. 770, three of the 10th century, and then, from the 12th century 
onwards, but more particularly from the 14th, a certain number 
of instances extremely small in comparison with the use of the 
Vikrama and Saka eras and other reckonings; from Northern 
India the earliest known instance is a.d. 1169 or 1170, and the 
kiter ones number only four. Its years are by nature sidereal 
solar years, commencing with the Mesha-samkranti, the entrance 
of the sun into the Hindu constellation and sign Mesha, i.c., 
Ari<-s (for this and other technical details, see above, under the 
Calendar); but they were probably cited as lunar years in the 
inscriiitional records which present the reckoning; and the al- 
rnanacs apt)ear to treat them either as Meshadi civil solar years 
with solar months, or as ('hailradi lunar years with lujunr months 
iwionta (ending with the new-moon) or purmmdnla (ending with 
the full-moon) as the case may be, according to the locality. Its 
initial point lay in 3102 b.c:.; and the year 5002 began in a.d. 
1900, 

The Vikrama Era, the earliest of all the Hindu eras, is the 
dominant era and the great historical reckoning of Northern 
India—that territory on the north of the rivers Narbada and 
Mahanadi to which jrart of the country its use has always 
been practically confined. lake, indeed, the Kaliyuga and Saka 
eras, it is freely cited in almanacs in any part of India; and it 
is sometimes used in the south by immigrants from the north: 
but it is. by nature, so essentially foreign to the south that the 
e.arlicst known inscriptional instance of the use of it in Southern 
India only dates from a.d. laiS, and the very few later instances, 
prior to the 15th century a.d., come, along with that of a.d. 1218, 
from the close neighbourhood of the dividing-line between the 
north and the south. The Vikrama era has never been used for 


astronomical purpose.s. Its years are lunar, with lunar months, 
though sometimes regarded as solar, with solar months, when 
cited in almanac.s of Southern India which present the solar 
calendar. Originally they were Karttikadi, with purnimdnta 
i months (ending with the full-moon). They now exist in the 
I following three varieties: in Kathiawar and Gujarat, they are 
diiefly Karttikadi, with amdnta months (ending with the new- 
moon); and they are shown in this form in almanacs for the 
other parts of the Bombay Presidency: but there is also found 
in Kathiawar and that neighbourhood an Ashadhadi variety, com¬ 
mencing with As/iddha iukla i, similarly with amdnta months; 
in the rest of Northern India, they are Chaitradi, with purnimdnta 
months. The era has its initial point in 58 b.c., and its first civil 
day, Kdrttika iukla i, is Sept. 19. in (hat year if we determine it 
with reference to the Hindu Tula-samkranli, or October 18, if 
we determine it with reference to the tropical equinox. The years 
of the three varieties, Chaitradi, Ashadhadi and Karttikadi, all 
commence in the same year a.d.; and the year 1958 began in 
A.D. 1900. 

The Saka Era, which had its origin in the south-west corner 
of Northern India, is the dominant era and the great historical 
reckoning of Southern India. It is also the subsidiary astro¬ 
nomical reckoning, largely used, from the 6th century a.d. on¬ 
wards, in the Karanas, the works dealing with practical details 
of the calendar, for laying down epochs or points of time fur¬ 
nishing convenient bases for computation. As a result of that, it 
came to be used in past times for general purposes also, to a 
limited extent, in parts of Northern India. And it is now used 
more or less freely, and is cited in almanacs everywhere. Its 
years are u.sually lunar, Chaitradi, and its months are purnimdnta 
(ending with the full-moon) in Northern India, and amdnta (end¬ 
ing with the new-moon) in Southern India; but in times gone by 
it was somctime.s treated for purposes of calculation as having 
astronomical solar years, and it is now treated as having Me.shadi 
civil solar years and solar months in those parts of India where 
that form of the solar calendar prevails. It has its initial point 
in A.D. 78; and its first civil day, Chaitra iukla i, is March 3 in 
that year, as determined with reference either to the Hindu 
Masanikrdnti or to the entrance of the sun into the tropical 
Pisces. The year 1823 began in a.d. 1900. (X.) 

GREEK 

The difficulty besetting Greek chronology, for ancient and mod¬ 
ern investigators alike, is the absence, for the earlier periods 
especially, of a universally understood era, corresponding to our 
reckoning, b.c. or a.d., or the Muslim, dating from the Hejira. 
Generally speaking, each state had its own fashion of dating, 
the usual method of specifying time being to name the annual 
magistrate who was then in office, as “in the archonship of 
Apsephion,” or a king, priest etc., as “in the reign of King Agis,” 
“in the third year of such a one’s tenure of office as priestess 
of Hera at Argos.” This had the grave disadvantage that unless 
a list of the functionaries in question was available, the date 
was unintelligible. Hence the best-known of them, the Athenian 
archons, were most commonly referred to, and often several 
parallel dates were given, as “when Chrysis had been priestess at 
Argos for 47 years, Aenesuis being then ephor at Sparta, Pytho- 
dorus having yet four months left of his archonship at Athens” 
(Thucydides, ii.,2,1 ;= April, 431 b.c.). 

Dating by Olympiads^—<}radually, however, the system of 
dating by Olympiads came into use; this was much more conven¬ 
ient, for the successive celebrations of the festi\^l at Olympia 
were numbered, not merely named, and the date of the first was 
conventionally fixed at 776 b.c. of our reckoning. This is due 
largely to the Alexandrian chronologists, Eratosthenes and the 
rest, who also drew up the received list of Olympiads. There re¬ 
mained, however, a further difficulty, viz;., that various Greek 
civic years started at different times {set Calendar: Greek)\ 
hence there was often used a conventional Olympiad, beginning at 
the Attic new year, the summer solstice. 

The diligence of the Alexandrians resulted in a fairly satisfac* 
lory chronology l)eing drawn up for the fully historical periods^ 
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i.e., back to about 600 b.c. ; from about 500 onwards the number 
of dates which are seriously doubtful, where the ancient evidence 
survives, is comparatively small, although minor divergencies are 
common. But for earlier times, and especially before the beginning 
of the series of Olympiads (itself not very dependable until Olymp. 
50), even the ancient investigators had but few documents to go 
upon, and were obliged to trust largely to genealogies. By com¬ 
paring these, they made out a pre-historic and proto-historic 
chronology, arrived at by allowing three generations to a century. 
Supposing the genealogies to be authentic and complete, this 
was a tolerably accurate method; but, although they contained a 
large element of real tradition, we know enough of them to be 
sure that they were often interpolated, telescoped by the omission 
of obscure persons, and otherwise corrupted; so that the earlier 
dates, such as that of the fall of Troy, must he taken as being, at 
best, very rough approximations. 

The ancient chronologists are represented, for us, by a few 
historians, such as Diodorus of Sicily, who adopt the annalistic 
method, and by the Christian chronologists, such as Eusebius and 
his Latin translator and continuator, S. Jerome, also by later 
writers, such as lulius Africanus and Georgius Syncellus. The 
desire of apologists to prove the Biblical revelation earlier than 
any other led to the prominence of this branch of learning among 
them, and to the creation of a new, Hebraizing chronology, made 
by combining the existing systems with data* from the Old Te.sta- 
ment. Although uncritical and biased, these writers are of im¬ 
mense value to modern historians of antiquity. 

Contribution of Archaeology.—Further help is given by the 
results of modern archaeology. By careful and minute study of 
the details of artistic technique, the stratification of material re¬ 
mains of all sorts, the styles of pottery, coins, and other common 
objects, and comparison with the comparatively few pieces which 
are in some way dated (e.g., by bearing the name of an owner or 
dedicator whose epoch is accurately knowTi) it is possible, not only 
to determine often within a few years and not infrequently with 
much greater exactness the date of objects found, but also by 
working backwards to come to reasonable conclusions as to the 
epoch of many events long previous to documentary history, 
whereof only vague accounts, largely mythological, had come 
down to us. Thus, the stratification of the seven cities at Hissar- 
lik, the ancient Troy, has given us a relative chronology, or order 
of events, for the history of that place; while careful comparison 
of the finds there with those from Cretan and Mycenaean sites, 
and of these again with certain Egyptian and other documents 
which can be at least approximately dated, is gradually enabling us 
to fix, at any rate within a century or so, the absolute date of 
Agamemnon’s expedition. But at present such dates must be 
largely provisional, and subject to revi.sion, .sometimes of a sweep¬ 
ing kind, in the light of further discoveries. For instance, there are 
differences of some four centuries in the dating of the Dorian 
invasion, and even doubts as to its historicity. 

It is usual, in giving an ancient date, to extend the Julian period 
backwards and 3i)eak, for instance, of March 2, 290 b.c., meaning 
the day which would have been so styled if the Greeks of that 
time had had our calendar and could have foreseen when our 
era would begin. As these imaginary Julian years frequently cut 
across the real Greek ones, it is best, when the year only is given, 
to use a double date and say, for instance, 501/500 b.c. 

In dealing with events in late Greek history (Roman and Byzan¬ 
tine epochs) we frequently find non-Greek systems used, such 
as the Julian calendar. For these, see under Roman Chronolof’y. 

The most important ancient works are cited in the text. For modern 
authorities, see Calendar; Greek; Greece: History; Ancient to 146 
n.c.; General. Of modem writers, Clinton {Fasti HeUenici, 3 vols., 
1834) Ls still useful, although needing much correction in detail. 

ROMAN 

Roman chronology was in antiquity wholly dependent upon 
Greek methods, and hence suffered from all the drawbacks of the 
latter {see above, Creek), together with a further one, viz,, 
the scarcity and untrustworthiness of native documents. Working 
along the lines of the Alexandrians, several Roman scholars, not- , 
ably Varro and Atticus (the friend of Cicero) arrived at chrono- ! 


logical schemes for the early history of Rome, whereof consider¬ 
able fragments have come down to us in the various historians and 
antiquarians whose works survive, in lists of magistrates such as 
the fragmentary Fasti Capitolini,and in S, Jerome’s chronicle.They 
are without exception highly untrustworthy for the regal period 
and the earlier centuries of the Republic {sec Rome; Ancient 
History), but at least provide us with an epoch by which to 
reckon: that from the conventional date (753 b.c. of our reckon¬ 
ing) of the foundation of Rome. 

Founding of Rome,—Even this date was by no means a 
matter on w-hich unanimity was reached; that given is the one 
w'hich ultimately found most favour, and to which the majority 
of ancient authors refer when they use the expression a.u.c. 
(ab urbe condita, or anno urbis conditae). The official method 
of dating was by consuls, as M. Messalla et M. Pupio Pisone 
consuUbus (abbreviated cos. or coss.), “in the consulship of 
Marcus Me.ssalla and Marcus Pupius Piso” (Caesar, dc bell. Gall., 
I, 2, T (61 B.C.). This never quite went out of u.se; but under 
the empire, official documents emanating from the emperors or re¬ 
ferring to them reckoned by their years of tribunician power, to 
which were frequently added other, less regularly recurring, dis¬ 
tinctions, such as the consulate or the salutation as imperator, 
c.g., Imperator Caesar Vespasianus Augustus pout if ex maximus, 
tribuniciae potestatis viiii, imp{erator) xiix, consul viii, i.e., 
“Vespasian (name and titles in full), in the ninth year of his 
tribunician power, having been saluted imperator 18 times, con¬ 
sul for the eighth time” (a.d. 77; from an official letter C.I.L., II, 
1423). As, however, documents relating to the emperors are 
very numerous, this method of dating seldom raises much diffi¬ 
culty; our list of con.suls also, for the fully historical periods, is 
tolerably complete. Naturally, in dealing with pre-Caesarian 
years (see Calendar; Roman) calculations more or less elaborate 
are needed to convert the year urbis conditae into the conven¬ 
tional Julian year {see above, Greek). These are based on 
a few facts, such as the mention of an eclipse or other event 
which wc can date accurately. One such eclipse was that of the 
sun on'Oct, 19, 202 B.c.; wc gather from various authors that 
its civic date was about the beginning of December, and this 
enables us to calculate the condition of the calendar at that time. 

Julian Calendar^—Tlie reformed calendar of Julius Caesar 
was not imposed by Rome on her empire, but naturally it was 
widely adopted in various modifications. It became the calendar 
of Christian Rome and also of Constantinople; but gradually a 
change was made in the era; the supposed date of the birth of 
Christ replacing that of the foundation of the city (Chri.stian or 
Dionysian era). This, however, was very slow to win official 
recognition, despite its convenience; Charlemagne appears to 
have been the first secular authority to use it. Before that, 
Christian chronologists used frequently to reckon in years of 
Abraham, i.e., from his birth, which was placed by Eusebius at 
a (late corresponding to Oct, 2016 b.c. 

More im[X)rtant for the determining of Roman imperial dates, 
than the former, and for .some of the later Republican dales also, 
are the provincial eras and the indictions. It was a widc-.spread 
custom in Flellenistic limes to count years from some notable 
event. The accession of the reigning king was, and continued to be, 
commonly used, and this, as we have seen, was followed by the 
emperors; but the Scleucidae and their subjects counted from 
312/11 B.C., the date of Seleucus Nicalor’s decisive victory at 
the battle of Gaza and his capture of Babylon. In like manner a 
few Roman chronologists counted from 45 b.c., the date of the 
Julian reform; and Spain had an era of its own, beginning with 
38 B.C., a date chosen for no very obvious reason. Again, several 
independent cities, such as Antioch, had local eras.^ When, there¬ 
fore, we find a year mentioned in an inscription or other piece 
of evidence, it is necessary to know where this was written, and 
thus whcth(?r the Seleudd era, or tha-t of Spain, or Antioch, or 
some other place, is meant; or, if the author be a hi.storiari, 
whether he may be using some peculiar era of his own, counting, 
for example, from the date which he accepts for the fall of Troy, 
or from the death of Alexander the Great. 

The indictions are late, but important for late events, for they 
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appear in all manner of official documents, ecclesiastical and 
secular. Profierly, indictio means an as.sessment of taxes; nrc 
iiovis indictionibus pressi ad vetera iributa deficiiint, says the 
younger I’liny 29), “the provincials arc not so Rround 

down with fre.sh exactions as to be unable even to pay the old 
taxe.s.” Under Diocletian, a five-yearly assessment was ordered, 
and three of these periods ffroupt'cl together made what was now 
called an incliction. One authority traces this arrangement back 
to comparatively early times, making the first indiction begin in 
49 ji.c.; but the real date seems to be a.d. 297, although even 
at the beginning of the empire the germ of such a system existed 
in Ugypt. Its chronological importance is, that it provided a 
means of dating, without mentioning the several emperors who. 
by Diodetian’s arrangement, ruled simultaneously. A disad¬ 
vantage was (hat the cycle began on different days at different 
times and places. Desi)ile these differences, and the fact that 
indb tio meant now the whole cycle, now a year of it, it remained 
in use until the middle ages, and hc're and there even later. 

.See Cni<ON<M,()(,v; Greek; Cai.knoak: Greek; Cackndar; Roman; iiho 
Clinton, Fasti Romani, vol. i., >H45, \'ol. ii., 1H50; Seeck, art. 
“Indictio,” in Pauly-Wis^owa, Realenrvclopiidie, and literature there 
cited. ' (H. J. R.) 

JEWISH 

'riie era which is in present vogue among Jews (Anno Muudi, 
ti-yitzinih or libriath otam, from the creation of the world; 
appears not to have conit; into popular use before the glh century, 
though possibly it may have been known to learned writers 
earlier. 'J he era is suppo.sed to begin, according to the mnemonic 
Ih'harad, at the beginning of the lunar cycle (see Uai-kndak; 
Jewish) on the. night between Sunday and Monday, Oct. 7, 
.r/fii jcf., at II hours ir^ minutes i-.M. This is indicated by 
be {belli, two, i.e., 2nd day of week), ha (he, five, i.e., fifth hour 
after sunset) and Rad (Resh, dale!, 204 minims after the hour). 
Kiihl's th(a)ry (hat this era existed already in A.D. 222 is dis¬ 
puted by i’o/nanski on strong grounds. In (he Ilible various eras 
oK'Lir, c'.g., the Flood, the Kxodus, the Karthc|uake in the days 
of Ring Uzziah, tlu' regnal years of monarchs and thff Haby- 
Inniaii exile. During the exile and after, Jews reckoned by the 
years of the iVrsiaii kings. Such reckonings occur not only in the 
Hible (e.g,, Daniel viii., i ) but also in the Assouan papyri. After 
Alexander, thi? Jews employed the Selcucid era (called }finyan 
Shelaroth, or era of deeds, since legal deeds were dated by this 
era). So great was the intluence exerted by Alexander, (hat this 
era i>ersisied in the East till the ihlh century, and is still not 
extitut in south Arabia. J'his is the only era of antiquity that has 
survived. Others, whicli fell into disuse, were the Maceabaean 
eras, dating from the accession of each prince, and the national 
era (1.13-142 u.c. I, when Judaea became free under Simon. That 
the era described in Jubilees {.see UALr..\nAR; Jeudsh) was other 
than hy[)otlu'tiial, is probable. Dates have also been reckoned 
from the f.dl of the second 'remplc {Le-IIorban hab-bayyith). 
The equation of the eras is as follows: i after de.struction — 
AM, I ;; Seleucicl A.D. 71. Jewish chronology falls into 
lw») |)erio(ls, biblical and po.sl biblical. With the latter alone is 
(his article conceriu'd; lor (he former see Hmu:; Old Testament: 
ChroHoloy,y and New Testament: Chrnnolo\)y. The earliest Jew¬ 
ish (hiainologies have not survived. Demetrius, a jew of Alex¬ 
andria, wrote a (realise in which he endeavoured to deduce the 
dates of Hebrew history from the Scriptures. Of this work only a 
very tew remnants are extant; they have been published by C. 
Muller (Rnmnu nta Hist, (iraecorum, iii. 214-217). The Jiook of 
Jubilees, written in the .second iire-Christian century, subordinates 
chronology to its peculiar \ lews on the calendar and theology. 
For present purposes Josephu.s must be left out of account, for 
chronology and history are separate studies. The most important 
and the earliest of all surviving chronologies is the Seder 'Olam 
Kabbah. This Hebrew hook is mentioned in the Talmud; the 
author and date arc unknown, but the authorities cited in the 
lK)ok belong alnuist exclusively to the 2nd century a.d. According 
to R. Johanan, the work was tran.srnitted by R. Jose ben Halafta, 
a jHipil <n' Aijiba. and it is j)os.siMe that this tradition is correct. 
The ant low was possibly tlie first to make use of the era of ('rea- 


tioii. Owing to defective sources he makes many errors in the 
f’ersian period. The chronology extends from the creation of 
Atlam to Bar Kochha’s tight for liberty in Hadrian’s days, but 
the period from Alexander to Hadrian is compressed into the 
end of one chapter. The best edition is that of B. Ratner (Wilna. 
1897). Various Latin translations exist (vide bibliography in 
Jewish Encyclopedia, s.v.). 

The Seder 'Oldm Zuta, a smaller work, was written probably 
in the 8th century; it completes the Rabbah and is based on it. 
'The object of the book, which enumerates the 39 generations of 
Jiabylonian cxitarchs, is to show that the latter were lineal 
de.scend.ints of David. The best text is that of Neubauer, 
Mediaeval Jewish Chronicles, ii., 67. 

Me)>illal 'J'a'anith, or scroll of Fasting, is a chronicle rather 
than a chronology, since the events are grou[x*d according to the 
months of the year and not in chronological sequence. The book 
enumerates 35 eventful days in five groups: 1 ., pre-Maccabaean; 
IF, Maceabaean; 111 ., pre-Sadduccan; IV., pre-Roman; V., the 
Diaspora. The author w'as probably, as stated in the Talmud 
(Sabbath 13 b), Hananva ben Hezekiah of the family of Garon. 
and the date would be about a.d. 7. A Latin tramslation exists 
(vide bibliography, s.v. in Jewish Encyclopedia, to which add 
the edition of Solomon Zeillin. New York, 1922). 

Tanna debe Eliyahu, a composite Midrash finally redacted in 
the loth century, caij scarcely be termed a chronology, since the 
underlying theme i.s the growth of the world-.system; human 
history is arranged in Shitidlh (series) in order to bring the 
moral into prominence. The absence of dates excludes this book 
from (he category of chronology proper, although it contains 
much historical information. 

For modern purposes the best chronology is that at the end of 
H. Graetz’s History of the Jews in the American edition. Others 
are included in the bibliography in the Jewish Encyclopedia, s.v. 
Chronology. See also M, L. Margolis and \. Marx, History of 
Jcunsh People (i9-’7). (H, M. J, L.) 

MAYA AND MEXICAN 

For technical terms relating to the calendar, w'hich must be used 
to exjdain the chronology, the reader is referred to article Calen¬ 
dar: Maya and Mexican. 

Maya; The Long Count.—The Maya calendar is based upon 
a year of 365 days, but it seems clear that the Mayas them¬ 
selves recognized no such period. In their view 305 days was 
one tun (360-day period) and five days, and they so expressed 
the distance from a month-day in one year to the same month-day 
in the following year; c.g., from 9 Imix 10 Zip to 10 Cimi 19 
Zip. They never used a year of 305 days in counting the distance 
in time from one date to another. No glyph for the 365-day year 
is found, and there is no word with that meaning in the Books 
of Chilan Balam. It has been stated that haab meant 365-day 
year, but in fact it means tun (360-day period). All authorities 
agree, however, as to the method of counting time. The units 
u.scd are the kin or day, the uinal of 20 days, the tun of 18 uinals, 
the katun of 20 tuns, and the cycle of 20 katuns. The Maya name 
for the cycle is unknown, and until proof is available it is undesir¬ 
able to give it a hypothetical Maya name. In transcribing Maya 
numerals the numbers are written with a dash between each. Thus 
9-10- {>- 5- 9 means g cycles,^10 katuns, 6 tuns, 5 uinals, and 9 
kins. By this method the Maya counted the time elapsed from 
a certain day. 4 Ahau 8 Cumhu, which was the starting-point of 
their era, and therel)y fixed dates in the Long Count, as the Maya 
era is called. What is called an Initial Series shows the position 
of a date in the Long Count. Thus 8 Muluc 2 Zip will recur 
every 52 years, but if it is expressed as an Initial Series date, 
9-10- 6- 5- 9, 8 Muluc 2 Zip, its position in time is fixed, as its 
distance from the starting-point of the Long Count is given. In 
the Inscriptions an Initial Series always begins the inscription 
(hence the name) and commences with an “introducing glyx^h’’ 
which appears merely to mean “This is an Initial Series.” Then 
follow the Maya numerals written in descending order, that is 
commencing with the largest period (cycle) and ending with the 
kin, and then the terminal date (in the above example, 8 Muluc 
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2 Zip). More often than not, the day number and day name (as 
8 Muluc) arc separated from the month day (as 2 Zip) by a 
Supplementary Series. In such cases the month day regularly 
follows the last glyph of the Supplementary Series. A date which 
is not fixed in the Long Count is called a “Calendar Round date,” 
as it can recur every 52 years. 

Another method of giving dates is by “period-endings.” This 
somewhat resembles the European method of giving the last two 
figures of the year without the century. Thus ’98 may mean 1708 
or i8q8, etc., recurring every 100 years. But the Maya method 
differs in that it always denotes a certain day instead of a larger 
period such as a year, and further it is a day terminating a certain 
round number. It is as if the European method only denoted 
Dec. 31, and then only when it ended a decade or century. The 
most usual period-ending is the katun-eniling. This is expressed 
by (i) a glyph meaning “ending,” (2) the number of the katun, 
(3) the Calendar Round date on which a katun of .such a number 
ended. Example: “Ending Katun 13, 8 Ahau 8 Uo.” Such a date 
cannot occur again in the Long Count for 374.400 years, so it 
i.s fixed as effectually as if the Initial Series had been given. The 
“ending sign” may be omitted. Less common are cycle-ending 
dates, as “2 Ahau 3 Uayeb ending Cycle 2.” The.se cannot recur 
for 748.H00 years. Very common are the lahuntun-endings, ex¬ 
pressed by a special glyph meaning “end of Tun 10” together 
with the CtiliTidar Round date. This means Tun 10 from the last 
katun-ending. These cannot recur for 18,720 years. Also common 
are the hotun-endings, expressed by a special glyph meaning “end 
of 'Inn 5” and the Calendar Round date. This Tun 5 may mean 
either Tun 5 from the last katun or Tun 5 from the last lahuntun 
(therefore Tun 15 from the last katun). These cannot recur for 
O-.V'O years and are, therefore, practically as much fixed as the 
others. Example: “4 Ahau 13 Mol, Hotun.” This must be g-ii- 
15-0-04 Ahau 13 Mol, becau.se that date does not end Tun 
5 or 15 el.sewhere in cycles 8, 9 or 10 or indeed for 9.360 years 
before or after. No other satisfactory case of tun-ending occurs 
in the old empire except the T3- tun ending, expressed by glyphs 
meaning “ending Tun 13” and the Calendar Round date. These 
cannot recur for 18,720 years. As all period-endings denote the 
ends of even periods in the Long Count which itself starts from 
4 Ahau 8 Cumhu, they must themselves all end on a day Ahau. 

Many dates in the inscriptions are connected with other dates 
by “Secondary Series” numbers. If a date is connected by a 
Secondary Series with another date which is fi.xed in the Long 
Count, then the former date is called a Secondary Series date 
and is, of course, itself fixed in the Long Count, as it can be 
calculated by the Secondary Series from the known date. Ex¬ 
ample: “6 Infix 19 Zotz, connected by Secondary Series of 2-1- 
13-19 with 4 Ahau 13 Mol.” But the latter is fixed by a i>eri6d- 
ending in same inscription as 9-m-i5- 0-04 Ahau 13 Mol. 
so the former is o-k)-i3- 4- i 6 Imix 19 Zotz. But dates may be 
connected by a Secondary Scries, and neither of them may be 
fixed in the Long Count, in which case both arc merely Calendar 
Round dates. 

All Initial Series in the Dre.sden Codex, and all except two in 
the inscriptions, start from 4 Ahau 8 Cumhu. But there are two 
Initial Series in the inscriptions which start from a date 4 Ahau 
8 Zotz which occurred 13 cycles before the date 4 Ahau 8 Cumhu, 
the starting-point of all the rest. In the Dre.sden Codex a “great 
cycle” is used containing 20 cycles. Dr. Sylvanus G. Morley 
shows that this was used in the inscriptions, and also a great-great 
cycle of 400 cycles, and a great-great-great cycle of 8,000 cycles. 
This has been confirmed by Long’s discovery of a new interpre¬ 
tation of an inscription at Palenquc. 

It will be noted that all the Maya time periods (except the tun) 
are each 20 times the next lower one. In the inscriptions these 
numbers arc written with the glyphs for the periods as well as 
the numbers. Thus g-io- o- o- 0, if an Initial Scries, is expressed 
gfyphs reading 9 cycles, 10 katuns, o tuns, o uinals, o kins. 
TTiis is similar to the usual mode of writing measures; e.g., loft. 
iiin. Secondary Series are written in the same manner except 
that in them the lowest denomination (kin) comes first and the 
highest last. There are only three or four Secondary Series which 


do not follow this order, all at Palenquc. But in the Dre.sden 
Codex the glyphs for the ^>eriods are omitted, and the value oi 
the numbers depends upon position alone, as in the Arabic 
numerals. 

Cyrus Thomas remarks that there is nothing to show that the 
4 Ahau 8 Cumhu to which the Initial Series count back is the 
same in actual time in all. This is so. because 4 Ahau 8 Cumhu 
will recur every 52 years. But Thomas agrees that the assumption 
that it is the same actual day in all gives the most cretlible result, 
as this makes the terminal dates of the inscriptions fall within a 
reasonable distance of each other, and no doubt the assumption 
is correct. The earliest dated monument is Stela () at Ua.xactun, 

8- 14-10-13-15 and the latest in the old empire is Stela 12 at 
the same site and is 10- 3- 0-0-0. This gives an extreme range 
of 1- 8- Q- 4- 5 (aliout 591 years), quite a probable time for any 
phase of civilization to last. But since the Maya erected the 
first dated monument about 3,443 years after the beginning of 
their era, it is clear that 4 Ahau 8 Cumhu repre.senls no historical 
event and must have fallen long before there was any Maya 
civilization. Like the Julian period used by astronomers, it was 
a date calculated by skilled chronologists long after the invention 
of the calendar, doubtless with the object of harmonizing lesser 
periods. 

But in general the range of Maya dates is «‘ven shorter. Many 
of the monuments record only one date, and where there are 
several the last date, or at least the last [lerioil-ending. seems 
generally to be the contemporaneous one. Now the dated monu¬ 
ments arc very rare in cycle 8, more numerous, but still confined 
to a few sites, from 9- o- o~ o- o to 9- 10-0-0 0. become very 
numerous from 9-10- 0-0-0- to 0-15- o- o- 0. increase 
much more after 9-15- 0-0-0, reach a maximum in 9”i8- o- 
o- o, and then suddenly diminish, becoming much fewer after 
0-19- 0-0-0, and ceasing after 10- 3- 0-0-0. 'Phe style of 
the monuments likewise shews a steady advance in art up to about 

9- -18- 0-0-0. Change is al.so observable in the method of dating. 
In cycle 8 the monuments were erected on casual dates which 
did not end any tun or other time period, and the dates were 
usually shewn by Initial Series, hut early in cycle 9 the practice 
was adopted of setting up the monuments to mark each hotun. 
Unfortunately hotun is used by Maya scholars in this case to mean 
the end of either a katun, lahuntun, or hotun, that is, it means 
any number of tuns of the Long Count which is divisible by five. ^ 
Initial Series were still used, and at about 9- 8-15- o- o the 
practice began of giving several dates on a monument besides the 
Initial Scrit^s, the la.st one marking the hotun. After 9-10- o- o- 
o monuments dated by period-endings became fairly frequent, 
ami after 9-15- o- o- o the Initial Series became rarer, and monu¬ 
ments were dated mostly by period-endings or Calendar Round 
dates. Geographically we al.so sec change. The old empire area 
was roughly triangular with Uaxactun and Tikal in the north-east, 
Copan and Quirigua in the south-east, and Piedras Negras in the 
west. Uaxactun and its neighbour, Uoluntun, alone show dates 
in cycle 8. In the first half of cycle 9 the monuments are almost 
confined to Uaxactun, Tikal, Copan and Piedras Negras, outliers 
in the area, while after 9-10- 0-0-0 they are numerous every¬ 
where till 9-18- 0-0-0, when they cease at Piedras Negras and 
the west, cea.sing at Quirigua and Copan and the south-west after 
0-19- 0-0-0. Some new cities appear towards the close of cycle 
9 in the north-east, and the closing date is at Uaxactun and Xultun 
near it. It is noteworthy that Uaxactun and Tikal, though at the 
north-east of the old empire, arc almost in the centre of the whole 
Maya area if wc consider the old and new empire territories 
together, and these sites were probably the original scats of the 
Maya. 

The New Empire. —The Long Count was wanting in the 
new empire. Instead they used the U Kahlay Katunob, which 
was a simplification of the older period-ending method. The cycle 
had entirely dropped out of use, and the only jHiriods were the 
katun and the tun, the katun being the more important. The 
katuns were cited by the day Ahau with its day number on which 
they ended. Thus “Katun 13 Ahau” or simply “13 Ahau.” Such 
j a date can recur every 13 katuns (about 256 years) because in 
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that time the day numbers will be exhausted. The order of 
succession is 13 n o 7 5 3 1,1210 8 6, 4 2 Often 

nothing was mentioned save the katun in which the event occur* 
red, so that not only could the katun recur about every 256 years, 
but the event might have occurred anywhere within the katun, 
leaving about 20 ytrars uncertainty. At times an event is described 
as occurring in tun so-and-so of such a katun, thus fixing it within 
a period of 360 days within the katun. But if the Calendar Round 
date is given us well, as e.g., “Katun 13 Ahau, Tun 13, 9 Imix 
18 Zip,” then (depending upon what date it is> the date can either 
only occur once in 18,720 years or can occur twice in that time, 
at intervals of 7,436 years and 11,284 years resfiectively. 

Correlations.—The state of knowledge about the Maya of 
the old empire has no parallel in archaeology. While on the one 
hand we do not even know the names of the peoples who erected 
the monuments, much Ic.ss their history, nor even if they spoke 
Maya, seeing that all knowledge of the calendar is based upon 
Lauda's account of the new emfiire, yet so accurate were their 
dates that it is possible to date the monuments with regard to 
each other to the exact day. But w'idely different views are held 
by scholars as to the correlation with Christian chronology. The 
principal elements of the problem arc; (i) correlation of the old 
and new empire chronologies, (2) correlation of the new empire 
and Christian chronologies, (3) correlation with astronomical 
discoveries of Teeple. (i) If the month-days on which the katuns 
of the new empire ended had been stated, there would have been 
an absolute correlation with the old cminre. A tun ends on the 
same day number every 13 tuns, but will end on the same month- 
day only every 73 tuns, and on the same day number and month- 
day only every 040 tuns. Similarly a katun will only end on the 
same day number and month-day every 040 katuns (18,720 
years). But us the new empire method did not .state the month, 
the Katun 13 Ahau which occurred in the lOth century is identified 
with various katuns of the Long Count by different writers. The 
Books of Chilan Balam carry back the new empire chronology to 
about A.u. 163. Mr. J. Eric Thompson alone shortens this. (2) 
0|>inion3 differ as to what year in the loth century a katun 13 
Ahau ended in, so the new empire chronology is only loosely cor¬ 
related with Christian chronology within the limits of about a 
katun. 'Fhe Maya year was a shifting one and Landa says that 
in his time Pop began on July lO O.S. This was in or near 1553. 
No (orrelution can stand which does not agree with Landa’s state¬ 
ment. cons(;ciuenlly all are ruled out but the three given below. 
(3) Teeple shows certain lunar and Venus dates agreeing with 
Thompson, but probably the last word has not yet been said on 
this subject. 

The Bowditch correlation depends on a statement a.s to the 
month-day and has considerable historical evidence in its favour. 
Thompson’s correlation depends on another statement as to the 
month-day and raises some difficulties owing to the shortness of 
its chronology. Dr. Herbert J. Spinden’s correlation is at variance 
with both of these month-dates and also with Teeple’s results. 
Moreover, the astronomical observations on which he relies have 
been shown by further measurement to be incorrect. The dates 
0/ 4 Ahau 8 Cumhu in these correlations are in the Gregorian 
Calendar (astronomical reckoning):— 

Bowditch, Joyce and Long Feb. 10 3641 b.c. 

Spinden Oct. 14 3373 b.c. 

Thompson Aug. 13 3ri3 b.c. 

As the Maya chronology was the only efficient one in pre- 
Columbian .\merica it would, if fixed, throw much light on that 
of America as a whole. Excavation of Maya sites has yielded 
objects obtained in trade from both northwards and southwards, 
so that if the correlation was established, the period when these 
neighbouring cultures flourished could be approximated. 

Solving Dates.—A word in conclusion on solving dates. 
Givejj such a scries as 9-10-6-5-9 and that its starting-point 
is a known date such as say 4 Ahau 8 Cumhu, the day name can 
at once be determined by counting the kin number (in this case 
9) from the starting-point; thus q days from Ahau will reach 
Muluc. But the finding of the day number and the month-day 
is a more difficult matter. It is possible to reduce the whole series 


j to single days and then find the day number by dividing by 13 
and counting the remainder forward from the day number of the 
starting point, similarly to find the month-day by dividing the 
total number of days by 365 and counting forward the remainder 
from the month-day of the starting-point. But the student is 
advised not to use this time-wasting method. Many problems can 
be solved by tables, of which the best are J. T. Goodman’s and 
those of Mr. Thomas A. Joyce, but not all cases can be directly 
done by tables, and though they are valuable for checking results, 
it is well to be able to calculate independently of them. By far the 
best rule is that of Mr. Raymond K. Morley {see Bibliography), 
by which all series cun be quickly calculated without any tables. 

Cakchiquel Calendar. —This is the’only era found in ancient 
America except the Maya. It was a pure vigesimal count, the 
units being the kill or day; the vimk (meaning “twenty”) or 
20 kih, the a or 20 vinak, and the may or 20 a. No higher units are 
known or were required, as the era only started from the day 
II Ah, the date of the revolt of the Tukuche tribe, equivalent 
to May 20 1493 O.S. This era is altogether uniijue, not only 
from its purely vigesimal character, but also that it only com¬ 
menced in the lifetime of persons who were living at the Spanish 
conquest. No hint of any other era appears in the Annals, before 
the revolt, but the use of the special words such as a and ftiay 
shows that such a mode of counting from some other epoch or 
epochs had been previously known. The Cakchiquel, living south¬ 
wards of the old empire, like the Yucatan Maya to the north of 
it, used a later simplification of the older time counts. Dates 
were expressed thus; On i Ah was completed i may and s a; 
after the revolt, on 12 Carney (a certain event occurred). Some¬ 
times the number of vinak and kih was also given. 

Mexican Calendar. —There was no chronological system 
beyond the calendar round. The codices show no means of 
giving the numbers of years elapsed from one date to another 
except the clumsy one of stating the year-bearers of all the 
intervening years. Thj? calendar round began with the year 2 
Acatl, in which year the great festival of the “year-binding,” 
xiuhmolpilli, was held. The codices denote such a year by a 
special sign along with the year-bearer, but this is merely the 
same thing as noting the occurrence of such an event in that 
year. The sign for the year-binding was never used a.s an arith¬ 
metical sign to show that 52 years or a multiple thereof had 
elapsed. To do this they had to set out all the individual years. 
Naturally, there is much confusion in Mexican history and the 
same event is placed by different authorities at varying numbers 
of calendar rounds before the Spanish conquest. Mexico sur¬ 
rendered to Cortez on the day i Coatl, year 3 Calli. which was 
Aug. 13 1521 O.S. This was 3 Xocouetzi, as the year-bearers 
were taken from i Toxcatl instead of from the first month of the 
year. The explanation is probably that the monthly festivals 
were displaced in the shifting calendar to agree with the seasons, 
but this question is very obscure. 

Bibliograpuv.—C. P. Bow'ditch, The Numeration, Calendar Sys¬ 
tems, and Astronomical Knowledge of the Mayas (Cambridge, U.S.A. 
ipio); T. A. Joyce, Mexican Archaeology (London, IQ14), and Gtude 
to the Maudslay Collections of Maya Sculptures (British Museum, 
1923); S. G. Morley, An Introduction to the Study of Maya lliero- 

J lyphs (Washington, Bureau of American Ethnology, 1Q15), and The 
nscriptions at Copan (Washington, Carnegie Institution, 1020) ; R. K. 
Morley, “Computations for the Maya Calendar" in American Anthro¬ 
pologist (1018); R. C. E. Long, “Maya and Christian Chronology,” 
Journal Royal Anthropological Institute (1923), “The Age of the Maya 
Calendar,” Journal Royal Anthropological Institute (1924), “Maya 
High Numbers,” Man. No. 39 (1923), “The Bowditch and Morley 
Correlations of Maya Chronolog>',” Man. No. a (1925) ; J. E. Teeple, 
“Maya Inscriptions, Glyphs,” C. D. & E. of the Supplementary Series, 
and “Further Note.s on the Supplementary Series,” in American 
Anthropologist (1925); also “Maya Inscriptions, The Venus Calendar 
and another Correlation.” in American Anthropologist (1026); H. J. 
Spinden, The Reduction of Mayan Dates (Cambridge, U.S.A., Pea¬ 
body Museum); j. E. Thompson, A Correlation of the Mayan and 
European Calendars (Chicago, Field Museum of Natural History, 

937). 

The student is recommended to read first Joyce’s Guide, then his 
Mexican Archaeology, then Morley’s Introduction (with good bibliog¬ 
raphy), and then Bowditch, The last two are absolutely essential. 
Morley’s Copan, a truly great book, presupposes a knowledge of the 
subject and contains an extensive bibliography. (R. C. E. L.) 
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MUSLUI 

The Muslim Calendar (see Calendar: Muslim) may evidently 
be carried on indelinitely by successive addition, provided care 
be taken to allow for the additional day occurring in bissextile and 
intercalary years. The purely lunar years of this calendar are 
partitioned into cycles of 30 years, 19 of which are common 
years of 354 days each, the remaining n being intercalary years 
having an additional day appended to the last month. The mean 
length of the year is, therefore, 354|-^ days (354 days, 8 hours, 
48 minutes). This gives 29^^ days (29 days, 12 hours, 44 
minutes) as a period of mean lunation, and this differs from the 
astronomical mean lunation by only 2 8 seconds. This small error 
amounts to a day in about 2,400 years. 

To find if a year is intercalary or common, divide it by 30; the 
quotient will be the number of completed cycles and the re¬ 
mainder will be the year of the current cycle; if this last be one 
of the numbers 2, 5, 7, 10, 13, 16, 18, 21, 24, 26, 29, the year is 
intercalary and consists of 355 days; if it be any other number, 
the year is ordinary. 


■ 

Year 0/ the 
current cycle 

iy) 

Number of the period of seven cycles = ^ 

D. 

0 


2 

3 

4 

5 

6 

0 

s 



Mon. 

Sat. 

Thur. 

Tucs. 

Sun, 

Frid. 

Wed. 

1 

9 

17 

2.3 

Frid. 

Wed. 

Mon. 

Sat. 

Thur. 

Tucs. 

Sun. 

*2 

*10 

*18 

*26 

'I'ues. 

Sun. 

Frid. 

Wed. 

Mon. 

Sat. 

Thur. 

3 

1 1 

10 

?7 

Sun. 

Frid. 

Wed. 

Mon. 

Sat. 

Thur. 

Tucs. 

4 

12 

20 

2« 

Tlmr. 

Tucs. 

Sun. 

I'ricl. 

Wed. 

Mon. 

Sat. 

*5 

*13 

*21 

*29 

Mon. 

Sat. 

'J'hur. 

Tucs. j 

Sun. 

Frid. 

Wed. 

(} 

14 


30 

Sat. 

1 Tlmr. 

Tucs. 

Sun. 

Frid, 

Wed. 

Mon. 

♦ J 

15 



Wed. 

Mon. 

Sat. 

1'hur. 1 

T ucs. 

Sun. 

Frid. 

i 

*I 9 

*-’4 


Sun. 

Frid. 

Wed. 

Mon. 

Sat. 1 

Thur. 

Tues. 


To find from this table the day of the week on which any 
year of the Hejira begins, the rule to be observed will be as 
follows:— 

Rule ,—Divide the year of the Hejira by 30; the quotient is the 
number of cycles, and the remainder is the year of the current 
cycle. Next divide the number of cycles by 7, and the second 
remainder will be the Number of the Period, which being found at 
the top of the table, and the year of the cycle on the left hand, 
the required day of the week is immediately shown. 

The intercalary years of the cycle are di.stinguished by an 
asterisk. 

For the computation of the Christian dale, the ratio of a mean 
year of the Hejira to a solar year is: 

Year of He jira _ 3541 5 _ 

Mean solar year 365 2422 0 97o- -4- 

The year i began July 16, 622, Old Style, or July 19, 622, accord¬ 
ing to the New or Gregorian Style. Now the day of the year an¬ 
swering to July 19, is 200, which, in parts of the solar year, is 
0 5476, and the number of years elapsed = T —i. Therefore, as 
the intercalary days are distributed with considerable regularity 
in both calendars, the date of commencement of the year Y ex¬ 
pressed in Gregorian years is: 

0 970224 (F-1) +622*5476, 
or 0 970224 F-f 621.5774. 

This formula gives the following rule for calculating the date of 
the commencement of any year of the Hejira, according to the 
Gregorian or New Style. 

Ride .—Multiply 970,224 by the year of the Hejira, cut off six 
decimals from the product, and add 621-5774. The sum will be 
the year of the Christian era, and the day of the year will be found 
by multiplying the decimal figures by 365. 

The result may sometimes differ a day from the truth, as the 
intercalary days do not occur simultaneously; but as the day of 
the week can always be accurately obtained from the foregoing 
table, the result can be readily adjusted. 

CHRONOBIETER. A marine timekeeper, used for deter¬ 
mining longitude at sea. The word was originally used to denote 


any time-measuring instrument. The first instance of its employ¬ 
ment in its accepted modern meaning is to be found in Jeremy 
Thacker’s “The Longitudes Examined . . .“ (London, 1714). On 
the Continent the analogous term “chronom^tre” is still used to 
describe any high-class timekeeper, whether for marine purposes 
or otherwise. 

Histen-y. —The possibility of determining longitude at sea by 
(he use of a timekeeper was first pointed out by the Flemish 
astronomer Gemma Frisius, in a work on navigation published 
at Antwerp in 1530. At that date, however, and for long after¬ 
wards, the mechanical difficulties in the way of constructing an 
accurate marine timekeejDer appeared to be insurmountable. The 
first attempt to put Frisius’ suggestion into practice was made 
in 1662-70 by the celebrated Dutch scientist, Clin.^^tiaan Huygens, 
of Zulichem, who constructed several marine timekeepers con¬ 
trolled by pendulums and subjected them to actual (e.sts at sea. 
It was found that the timekeeping of the machines was quite unre¬ 
liable, owing to the effects of temperature and of the ship’s motion. 
Man^ later inventors fared no better, but during 1729-60 John 
Harrison, a self-taught Yorkshire carpenter, invented and con¬ 
structed four practical marine timekeepers, with the fourth of 
which (now preserved, in going order, at Greenwich Observatory) 
he won the reward of £20,000 offered in 1714 by the British Gov¬ 
ernment for any means of determining a sliip’s longitude within 
30 nautical miles at the end of a six weeks’ voyage. It may be 
noted that a (imekeej)er fulfilling this condition would have to 
keep time within three seconds per day—a standard which, at the 
date when the reward was offered, had not been attained by the 
best pendulum clocks on shore. 

Harrison’s mechanism, although unquestionably efifident, was 
complicated, delicate and costly—the Board of Longitude paid 
Larcum Kendall, a London watchmaker, £450 for a duplicate of 
the No. 4 timekeeper. Accordingly, it bad little direct effect upon 
the evolution of the modern chronometer. But in 1765 Pierre 
Lc Roy, of Paris, invented and constructed a marine timekeeper 
whose mechanism embodied, in an embryonic but perfectly recog¬ 
nizable form, practically all the essential features of the modern 
chronometer. This machine, or a contemporary duplicate, is 
preserved in the Conservatoire des Arts ct Metiers in Paris. Le 
Roy’s work was followed up by Ferdinand Berthoud in France 
ana by John Arnold and Thomas Earnshaw in England. The 
last-named produced, as early as 1785, several chronometers 
which, both in appearance and mechanism, are scarcely distin¬ 
guishable from the machine of to-day. 

Description. —^The modern chronometer is, broadly sj>eaking, 
a large, well-made watch, suspended in gimbals (a set of two 
bearings at right-angles, connected by a ring) and so jjoised as to 
remain horizontal whatever the inclination of the ship. It is 
thus safeguarded from those alterations of position which slightly 
affect the timekeeping of even the best watches. In addition, it 
differs somewhat in its mechanism from an ordinary watch, the 
spiral balance-spring and lever escapement of the latter being 
replaced by a helical balance-spring and a spring-detent or “chro¬ 
nometer” escapement. This form of escapement is mechanically 
superior to any other, and requires no oiling, but it is unsuitable 
for use in pocket watches, as if stopped it has no tendency to 
re-start itself. For the purpose of equalizing the force of the 
mainspring, almost all chronometers arc fitted with a device known 
as a “fusee,” which has for some time past been discarded in 
watches, and their compensation-balances, by which the effects of 
heat and cold upon their timekeeping are practically nullified, also 
differ in some respects from the ordinary watch ty^x:, as well as 
being considerably larger and heavier. 

Accuracy —The modern chronometer is cai)ab)e, with fair 
usage, of going with what must be regarded, in view of the un¬ 
favourable conditions to which it is necessarily exix)scd on board, 
as astonishing accuracy. Both during the official tchts at Green¬ 
wich Observatory (which has been held annually, on practically 
unaltered lines, from 1844 lo i 9M) fbei** subsequent service 
afloat, many hundreds of chronometers have shown themselves 
capable of keeping time in all ordinary variations of temperature 
for six months at a time with an error not exceeding a second a 
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(lay—an amount which, in a month's voyage along the equator, 
would involve an error in the ship’s final position of less than 
eight nautical miles. (.Vct al.so Navigatio.v.) 

U.S. Marine Chronometer^ —During the years 1942 to 1944 
a marine chronometer of very high precision was developed in j 
tlie United States by the Hamilton VN'atch company. In gen¬ 
eral appearame, thi.s chronometer is like any other, but (er- 
tain changes have been made in the estafiement. The hairspring 
used is made, of nickel steel, similar to elinvar; the balance wheel 
is uncut and has a stainless steel rim with an invar arm. There 
are a mimb<-r of timing svrews, as in a watch, which permit very 
close adjustment of the rate. This chronometer show's a prac¬ 
tically uniform varialiim with temperature, with daily rates at 5° 
C'. and C. differing by only a few tenths of a second. The 
rale during run-dov\n remains uniform for 48 hours after winding. 

.SVr K 1 '. Could, 77 /r Marine Chranoviftrr, its History and Drvrlnp- 
nirnt (kjjj), a gcni-'ial liistory ol the .suliject. (R. T. Co.; X.) 

CHRYSALIS, the common name for the pupa of the Lepi- 
doptera (c/r.) fbutterllies and moths). 

CHRYSANTHEMUM, a genus of nearly 300 .species of 
annual or perenni.d herbs of the familv Compositae; popularly 
the name given to forms of certain old world syiecies of this 
g(“nus whi( !i ha\'e beem ri'rnarkably cleveloiied by cultivation. Most 
varieties of the soaailed (’hines«‘ and Japanese chrysanthemums 
exlensivel)’ grown by gardeners ami florists are bh‘nd<*d hybrids 
or other forms derived from C. inorifolium and C. indicnm, na¬ 
tives of eastern Asia. Other species of interest to flower growers 
are C^ corrinnim (pyrethrum), C. partlirnium (feverfew), and 
('. frutrscnis (marguerite). Other repre.sentatives of the genus are 
C. hahaniita (cosimary) and C. Irncanthcmum (ox-('ye daisy), 
the latter often a ])estiferous weed. 'Phe common chrysanthemum 
has probably been known for at least 2,000 years. In Japan, 
where it can be traced back many centuries, it is the national 
flower, breynius in 1(189 was the first European to mention the 
chrysanthemum, giving it the name of Matriraria japonicci max¬ 
ima. M, Pierre Louis Blancard introduced the first large-flowering 
chrysanthemum into England in i7S(). 'Phis first flowered in 1790. 
'Phe plant was first introduced into America in 1847. The work of 
Inbridizalion was first taken up by Dr. H. P. Walcott and later 
in the ’80s by lohn Thorpe, who organized the Chrysanthemum 
Society of America in 1890. The only species of economic im¬ 
portance are certain forms of C. rorrinrum, much grown for the 
aromatic flower heads, the source of jnrethrum powder, wi(lel>’ 
used in insecticides. Chrysanthemums are po{)utar with the gar¬ 
deners. both profession.'!! and amateur, as an exhibition flower be¬ 
taine of tlu'ir gre.'it si/e and v.iriety of shape and colour, and also 
because some varieties are extremely hardy, w'hich permits their 
use in the perennial garden. Chrysanthemums (uve their poi)u- 
larity with lommercial florists not so much to their value as a 
i ro[) as to the fact that tht'V may be jilanted in the late spring 
;ind early summer when the greenhouse otherwise would be empty. 
Moreover, the chrysanthemum is a cjuick-maturing crop, many 
varieties being grown without artificial heat, since they bloom 
from late August to l)ect>niber. 

■ The cultural re(|uirements for chrysanthemums may be ad¬ 
justed to many rotation schemes, so that the .same greenhou.se 
may be used for growing other floral crops, such as calendulas, 
sweet p(‘as. stocks, snaiidragons. annuals and lilies. 

ClassiAcation of Types. —(i) Incurved Chinese types are 
nearly globular in form and regular in outline; the florets arc 
smooth, rounded or somewhat toothed at the top. and sufficiently 
long to form a graceful curve (commercial varieties are Maj, 
BonafTon. Mrs Nellie 'P. Ross. CitronellcV fj) Japanese types 
are varieties with long loosely arranged florets; the florets may 
be flat, fluted. (|uilled or tubulated and may be incurvTd or reflex. 
Many exhibition varieties (Mrs. H. $. Firestone. F. E. Nash. 
Mis.s Ruth C. Twombly. Majestic) come in this type. (3) 
.l«errm;ic.v have high, neatly formed centres with elongated quilled 
florets, surrounded by flat, more or le.ss horizontally arranged ray 
flowers. Examples arc Gorza. Chestnut, Mapleleaf. (4) Pom- 
pans may Ix’ somewhat flat or nearly globular, generally very 
neat and compact, formed of short, flat, fluted or quilled florets. 


The florets of each bloom are all of one form, such as the varieties 
Var.sity, Co-ed, Baby, Pink Dot and Nuggets. (5) Singles are 
arranged sufficiently close together to form a regular fringe. There 
may be one or iw'o rows of ray flowers and sometimes as many as 
three or five. The centres of the florets are always tubular, either 
short or somewhat elongated. Golden Mensa. Mrs. PZ. D. Godfre>' 
and Margaret Waite are good examples. ( 6 ) Cascades, derived 
from a wild Japanese species, comprise a group of showy pot 
plants which by pinching make handsome, usually drooping, very 
floriferous sprays of bloom. 

During 1936-38 a group of chrysanthemums was launched un¬ 
der the name of azaleamiim. Most of them were related to old 
varieties such as Amelia, etc., with no relationship to a/alca. 

Propagation. —The chrx’santhemum is generally propagated 
by cuttage, .seedage or division. Cuttage is by far the most satis¬ 
factory, since in.sects and diseases may be controlled by the care¬ 
ful .selection of clean stock. Plants grown from cuttings make 
better growth, give better fliwcrs and are easier to stake and lie 
in the garden. Nearly all chry.santhemurns grown in commercial 
gri'enhouscs arc produced from cuttings. Division is {xactised by 
many outdoor gardeners. Seedage is practised only by breeders 
who seek new varieties. 

Plants for pr<.ipagation are packed in flats, l3cnchcs or cold 
frames, after the th.nvering .season, and wintered over in cither a 
cold greenhouse or frame. In March or Ajiril the strong shoots 
are ideal for making cuttings 2 to 4 in. long. If aphides are pres¬ 
ent, the cuttings should be placed in a j-to-500 or i-to-800 solu¬ 
tion of nicotine sulphate in water before planting. Clean sand i.s 
best for rooting cuttings, which .should be firmly packed and 
watered. The bed should be lightly shaded for a few cla>’s to 
prevent wilting. 

Wilted cuttings generally die, but if they root the resulting 
plants arc stunted. Syringing on warm days will help to keep the 
cuttings fresh. A temperature of 50'’ is .sufficient, but quicker 
rooting is obtained if 60" F. is maintained. 

When the roots arc about \ in. long the plants should be potted 
in a fibrous Exam soil. If allowed to remain too long in the cutting 
bed, they become hard and are not responsive to good culture. 
The plants are u.sually ready for their permanent quarters by 
early June or July. A good fibrous, well-drained loam is the 
ideal .soil medium for chrysanthemums. If this soil is packed 
before planting or directly afterward, the new growth becomes 
firmer and the inlernod(\s .shorter. Newly set plants should be 
watered only lightly, since wet soil is unfavourable for their 
growth. The lops of the plants may, however, be syringed often 
to keep them fresh. 

The planting distances varv’’ with the different types. Com¬ 
mercial growers vary (he planting of the large flow'ering chrysan¬ 
themums as follows: 6 in. by 6 in., 7 in. by 8 in., 7]. in. by 8 in,, 
10 in. by 10 in. Pompons arc planted 12 in. by 12 in. and 12 in. 
by 15 in. inside, while outdoors 15 in. by 15 in. and 18 in. by 
18 in is the general practice. 

As soon as the plants are placed they should be staked and 
tied. The tying should be done as the plant grows so that the 
stem will remain straight. When the stem becomes 6 in. long the 
[ilant should be “topped” (top pinched out), if more than one 
stem is desired. Topping should continue for small-flowered 
plants until August. Watering, syringing and tying are of chief 
importance during the summer months. 

The plants should be kept as cool as possible by spraying and 
.syringing and by wetting the walks. • 

In the late summer and early fall “disbudding” becomes a fac¬ 
tor. The first bud to appear is generally the crown bud. This bud 
will flow'cr early and give a large flower, but the shape, colour and 
habit are not as desirable for commercial use as arc flowers from 
lateral buds. The crown bud is surrounded by vegetative shoots, 
one of which may be saved to produce ihe desired flower bud. 
The terminal bud of the final shoot is surrounded by other bud.s, 
which should be removed if only one large flower is desired. 

If the soil is a good composted fibrous loam, no fertilizer should 
he given until the bpd is selected. Thereafter, liquid manure 
should be given once a week until the buds show colour. Continued 
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use of any fertilizer, especially those that are too strong, will 
cause the flowers to “blast” and “burn.” The foregoing cultural 
directions apply equally as well to the chrysanthemums in the 
garden. Systematic fumigation and the propagation of clean stock 
are the greatest factors in the prevention and control of pests. 
Upwards of 500 named varieties of the chr>'santhemum are listed 
in catalogues and horticultural works, and new forms are con¬ 
stantly being produced. 

For more extensive details, see L. H. Railey, The Standard Cyclo¬ 
pedia of Horticulture (jq^) ; for list of recognized American varie(i«'S. 
see Standardized Plant Names (Salem, Mass., 2nd edition, iq^q). See 
also E. A. White, The Chrvsanthemum and Its Culture (iq^o). 

(H.O. V.: N.Tr.) 

CHRYSANTHIUS, (ireek philosopher of the 4th century 
A.D. He was a pupil of Aedesius and an c.Kiwnent of the mystical 
.side of Neoplatonism (g.v.). Invited by the emperor Julian to 
a.ssist in the scheme for the revival of Hellenism, he declined, 
probably foreseeing its failure. As high-priest of Lydia he kept 
the respect of Christians and pagans alike. 

CHRYSELEPHANTINE, the architectural term given to 
statues which were built up on a wooden core, with ivory repre¬ 
senting the flesh and gold the drapery (Cr. xpvaos, gold, eXc^as, 
ivory ). The most celebrated examples arc by I'heidias, the statue 
of ,‘\ihena in the Parthenon and of Zeus in the temple at Olympia. 

CHRYSENE, a hydrocarl)on discovered by Laurent in the 
hiizh boiling point fractions of coal tar distillate, is produced in 
small quantity in the distillation of amber, or on pa.s.sing the 
vapour of benzyl-cv-naphthylmcthane through a red-hot tube. When 
impure, it is of a yellow colour; hence its name (xpvaeos, golden 


yellow). Chrysene, CisHu, / , ' / ■ crystallizes in colour- 


le.-o plates or oclahedra (from benzene), which exhibit a violet 
fluorescence, and melt at 250'’ C. It boils at 448* C. Chromic 
arid in glacial acetic acid .sedutiun oxidizes it to chrysoqumonc 
CisHioO-, which, distilled with lend oxide, gives chrysoketonc 
CnllidO. Sec A. E. Everest, The IJiphcr Coal-tar Hydrocarbons 

CHRYSIPPUS (e. 280-206 B.C.), Greek philosopher, third 
leader of the Stoics, born at Soli, Cilicia (Diog. Laert. vii. 179). 
He came to Athens and .studied possibly under Zeno, certainly 
under Cleanthes. It is said also that he became a pupil of Arcesi- 
laus and Lacydes, heads of the middle academy. His chief fame 
rested on his controversies in the academy, for which he was 
called “the column of the portico.” Diogenes Laertius says “with¬ 
out Chrysipj)us there had been no Porch.” Of the 750 treatises 
with which he is credited only fragments survive. The style is said 
to have been crabbed, the argument lucid. 

See G. II. llagcdorn, Muralia Chrysippea (1G85), Ethica Chrysippi 
(1715) ; J. F. Richter, De Chrysippo Stoico fastuoso (17,^8); F. 
BaRiict, De Chrysippi vita doctrina et relinquiis (1822); C. Petersen, 
Philosophiae Chrysippeae fundamenta (1827); A. B. Krische, For- 
schunfien auf dem Gehiete der alien Philosophic (1840) ; R. Nicolai, 
De logicis Chrysippi libris (rS^y); R. Hirzel, Untersuebungen zu 
Ciceros philosophischrn Schriften, ii, (1882); A. Gcrckc, “Chrysippea” 
in Jahrbiicher jiir Philologie, suppl. vol. xiv. (1885) J Christos Aronis, 
XpiVtTTTToj ypa/JuariKSs (1885); L. Stein, Die Psychologic der Stoa 
(1SS6) ; J. E. .Sandys, Hist. Class. Schol. i. 149; E Brehier, Chrysippe 
(Les Grands philosophes, Paris, lyio). See also Stoics. 

CHRYSLER CORPORATION, with main offices in De¬ 
troit, Mich., was formed June 0, 1925, succeeding the Maxwell 
Motor Corporation. In the period 1925-40 it built more than 
8,000,000 motor cars and trucks; it also manufactures air-condi¬ 
tioning and heating equipment, marine and industrial engines, and 
other products. The first car bearing the name of Walter P. 
Chrysler (1875-1940) appeared in 1924. In 1928 the Chrysler 
Coqjoration purchased the Dodge Brothers Motor Company, Inc., 
and in addition to continuing manufacture of Chryslers and 
Dodges introduced the DeSoto and Plymouth cars. Properties in 
1940 included 25 plants in the U.S., Canada and Europe. Its as¬ 
sets amount to more than $200,000,000, and the only obligations 
were current liabilities. The slock is made up of 6,000.000 shares 


of $5 par value common stock of which 4,551,132 .sliarcs are out¬ 
standing. (K. T. K.) 

CHRYSOBERYL, a yellow or green gem-stone, remarkable 
for its hardness, being exceeded in this respect only by the dia¬ 
mond and corundum. The name suggests that it was formerly 
regarded as a golden variety of beryl. Its composition is HeAl.-U*, 
or BeO-AlzOs. It is yellow or pale green, occasionally passing into 
shades of dark green and brown. Chrysoberyl is often mistaken 
by its colour for chrysolite (q.v.). and has iiuU-ed been termed 
oriental chrysolite, but it is a much harder and denser mineral. 
A contrast of their chief characters is as follows: 



(dir>'sobeiyl. 

Clir.v.v»lite. 

Hardness. 


0 S' to 7 

Specific gravity 

<',S to .> 7 S 1 

i ,V3-»to,v37 

Chemical composition 

He.VkO. i 

! Mg-Sith- 


Chrysoberyl is not infrequently cloudy, opale.went and ihatoy- 
anf, and is then known as “cymophane” (Gr. AO/ua, cloud). The 
cloudiness is referable to the pre.sence of multitudes of micro¬ 
scopic cavities. Some of the cymophane. when cut with a convex 
surface, forms the most valuable kind of cat's-cye (.wi’U at’s-eve ). 
A remarkable dichroic variety of chrysoberyl is alexandrite (<y.i. ). 

Most chrysoberyl comes from Brazil, chiefly from the district 
of Minas Novas in the State of Minas Gentes, where it occurs 
as small water-worn pebbles. The cymophane is mostly from the 
gem-gravels of Ceyloti. Chrj’soberyl is a constituent of certain 
kinds of granite, pegmatite and gneiss. In the U.S..\. it octurs at 
Haddam, Conn.; Greenfield Center, near Saratoga Si)rings, N.^^; 

I Greenwood, Me. and Manhattan island. It is known also in the 
I province of Quebec. Canada, and near Gwelo, Rhodesia. 

CHRYSOCOLLA, a hydrou.s copper silicate occurring as a 
decomposition product of copper ores, it is never found as crys¬ 
tals, but always as encrusting and botryoidal masses. It is green 
or bluish-green in colour, and often has the appearance of opal or 
enamel, being translucent and having a conchoidnl fracture with 
vitreous lustre; sometimes it is earthy in texture. Not being a 
dclinitc crystallized substance, it varies widely in chemical com¬ 
position, the copper oxide (CuO ), for example, vary ing in differ¬ 
ent analy.ses from 17 to 67(7. The hardnc.ss (2-4) and sp. gr 
(2-0-2-8) arc also variable. The mineral occurs in the upper parts 
of veins of copi>cr ores, and has resulted from their alteration b>' 
the action of waters containing silica in solution. I’scudomorphs 
of chry.socolla after various copper minerals (e.g., cuprite) are not 
uncommon. Chryso(olia is found in most coi)pC‘r mines. The name 
chrysocolla (from gold and noWa, glue) was applied by 

Theophrastus and other ancient writers to materials used in solder¬ 
ing gold, one of w'hich, from the i.slaiul of Cyprus, may have been 
identical with the mineral now known by this name. Borax, whicli 
is used for this purpo.se, has also been called chrysocolla. 

CHRYSOLITE, a transparent green gem-stone. The name 
chrysolite, meaning “golden stone” (xpoads and XfPosj, has been 
applied to various yellowish gem.s, notably to topaz, to some kinds 
of beryl and to chrysoberyl. The true chrysolite of the modern 
mineralogist is a pale green olivine (q.v. ). . 

CHRYSOLOGUS, PETER (c. 405-c. 450), bishop of Ra¬ 
venna, was born at Imola and died at Ravenna. He opposed Ari- 
anism, Pclagianism and Eutychianism. Of the works printed in 
Migne’s Patrol. Lat., vol. lii., only about 100 sermons are genuine. 

See F. V. Stablcw'.ski, Der heiligr Kirrhenvater P. von Ravenna 
(1871), F. J. Peters, Petrus Chrysologus als Ilomilcl (Cologne, iqi8). 

CHRYSOLORAS, MANUEL [orEMMANULLj (c. 1355- 

1415), a pioneer in spreading Greek literature in the West, was 
born at Constantinople. He was a pupil of Gemislus Plctho 
(q.v.). In 1393 the emperor Manuel Paiaeologus sent him to Italy 
to seek the aid of the Christian princes against the Turk.s. About 
1395 he became professor of Greek at Florence, w'here he taught 
for three years and became famous as a translator of Homer and 
Plato. In 1413 he went to Germany on an embassy to the emperor 
Sigismund, to fix the site of a general council. It w'as decided to 
hold the meeting at Constance, Ger.; and Chr>'soIoras was on his' 
way thither, having been chosen to represent the Greek Church, 
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when he died suddenly on April 15, 1415. Only two of his works 
have been printed, his Erotemata (published at Venice in 1484), 
which was the first Greek grammar in use in the West, and 
Epistolae III. de comparatione veteris et novae Romae. 

John Chrysoloras, a relative of the above, who, like him, 
had studied and taught at Constantinople, and had then gone to 
Italy, shared Manuel’s reputation as one of those who spread the 
influence of Greek letters in the West. His daughter married 
Filelfo {q.v ). 

CHRYSOPRASE is a transparent variety of crypto-crystal¬ 
line silica of an apple-green colour (Gr. xpt'^rAs, gold and trpLaov^ 
leek), the latter l)eing due to the presence of nickel, probably 
in the form of hydrous silicate. A very similar artificial gem may 
be prepared by immersing chalcedony in solutions of nickel salts. 
On exjiXising a natural chrysoprase to light or heat its colour be¬ 
comes paler, though this may be restored by placing the stone in 
a damp medium. If is surprising that the colour of the natural 
gern should be susceptible to the action of light and heat, whilst 
the artificial product is ejuite unaffected. {Precious Stones, by 
Max Bauer; trans. L. J. Spencer, 1904.) 

CHRYSOSTOM (Sx. John Chrysostom) (Xpuo-6(rro^ios, 
goldcn-moulhed) (a.d, 345-407), the most famous Greek Father, 
was horn at Antioch about a.d. 345. At the school of Libanius, 
the .sophist, he gave early indication.s of hi.s mental powers and 
love of clas.sical culture. On being baptized (c. 370) by Mcletius, 
bishop of Antioch, he retired to the desert, where for ten years 
he led a life of asceticism and study. Illness compelled him to 
return to the world, and in 381 he was ordained deacon, and 
in 3M6 priest. He won great reputation by his preaching at 
Antioch, especially by his homilies on The Statues, delivered 
will'll I he people feared the ron.sefjuences of the destruction of 
the .statues of the emperor Theodosius during a riot. 

On the death of Nectarius, Chrysostom was appointed bishop 
of Constantinople (308). In this capacity he won the love of 
the peojile by his clo(iuent and devout homilies and by the ap¬ 
plication of his ample revenues to the establishment of hospitals. 
But his reforming zeal also made him many enemies. The clergy 
were forbidden to keep lay .sisters as servants, .aimless monks 
were confined to their monasteries, and the extravagances of 
the court were strongly denounced. His enemies found a pretext 
for revenge in the shelter which he had given to four Nitrian 
monks who had been excommunicated by their bishop, Theophilus 
of Alexandria Theofihilus was invited to Constantinople (403) 
and charging Chrysostom with Origenism, thrice summoned him 
to apfiear before a synod. He refused to apjiear and finally was 
declared depo.sed, arrested and exiled. The threats of the i)eople, 
however, led the empress Eucloxia to recall him. Shortly after- 
ward.s his denunciation of the honours addressed to a statue 
of the empress almost within the precincts of St. Sophia led to 
the tailing of a .second council, which again deixised him (404) 
for having resumed his functions without its jx’irnission. The 
jM'ople fired the catheilral and the senate-house, but Chrysostom 
was hurried away to ('ucusus (Cocysus) among the ridges of 
Mount Taurus. Ilis correspondente with the tlifferent churches 
and the recognition of his orthodoxy by Tope Innocent I. and 
the emi>eror Honorius caused the emperor Arcadius to order his 
removal to the extreme desert of J’ithyu.s. Fie died on the way 
at Comana in Pontu.s m 407. His exile gave rise to a .schism and 
the Johannists (as they were callecn only returned to communion 
with (he bishop of Constantinople after the rclic.s of the saint 
were brought back (437) and the emin'ror had publicly implored 
divine forgiveness. The (cast of St. John Chrysostom falls on 
Nov. 13 in the (treek ('Inirch and on Jan. 27 in the Latin Church. 

He elev.atr.s the ascetic element in religion and stresses the 
importance of knowing the Scriptures. In exegesis he is pure 
.Antiochene, basing his expositions upon thorough grammatical 
.study and not on the allegorical interpretation of Origen and the 
Alexandrian school. His writings contain the germ of later 
Eucharistic teaching and (be invocation of the saints, but give 
no direct expression of the primacy of the pope or the necessity 
of private confession. As early as 425 Chrysostom was cited by 
tbe Gtteks and Latins as a great authority. 


His voluminous works include the carly-monastical treatises, 
including On Priesthood, the many homilies and commentaries 
written during his priesthood and episcopate, the best known being 
those On the Statues and on Genesis, Psalms, Matthew and 
Romans, and the letters which belong to the time of his exile 
and are valuable sources of history. 

The best edition is that of Migne {Patrol. Grace, xlvii.-liiv.) 
but many of the treatises have been edited more recently. Eng¬ 
lish translations of some of the homilies and commentaries are in 
the Oxford Library of the Fathers. The most valuable authorities 
for his life are the ecclesiastical histories of Palladius, Socrates, 
Sozomen and Theodoret. 

Set W. R. Stephens, Si. John Chrysostom (1871); F. H. Chase, 
Chrysostom, A Study in Biblical Interpretation (1887); Nacglc, Die 
Eucharisticlehre Des hi. Jok. Chrysostom (Freiburg, 1000); C. Baur, 
S. Jean Chrysostome et .ses oeuvres (Louvain, 1907) ; J. M. Vance, 
Beitrdge zur Byzantinischen Kulturgeschirhte aus den Schriften des 
Chrysostom (Jena, 1907 ); A. Harnack, Hist, of Dogma iii. and iv. 

CHRYSOTILE, a variety of serpentine, a hydrous silicate of 
magnesia, which is characterized by a fine, more or less silklike 
fibrous structure; this is the principal fibrous mineral used in com¬ 
merce under the name asbestos { q . v .). (The name is derived from 
the Greek xptaros, gold and rtXos, down or hair, literally hair of 
gold.) 

CHUB (Leuciscus cephalus), a Cyprinid fish distinguished 
from others of the family in English rivers by the broad head and 
strong jaws and by feeding to a considerable extent on little fish. 
In England a length of 2ft. and a weight of 8 lb. is reached, but on 
the Continent 12 lb. In America the name is applied to other 
large-headed Cyprinids, e.g., the river chub {Ilybopsis kentuc- 
kiensis) and the silver chub {Semotilus corporalis). 

CHUBB, CHARLES (d. 1845), English locksmith, started a 
hardware business at Winchester, subsequently removing to Port- 
sea. Here he improved on the “detector” lock originally patented 
in 1818 by his brother, Jeremiah Chubb. He soon moved to 
London and then to Wolverhampton, where he employed two 
hundred workers. In 1835 he patented a process intended to 
render safes burglar-proof and fireproof, and eventually estab¬ 
lished a large safe-factory in London. He died on May r6, 1845, 
and was succeeded in the business by his son, John Chubb (1S16- 
72), who patented various improvements in the products of the 
firm. 

CHUBB, THOMAS (1679-1746), Faiglish deist, was born 
at East Harnhani, near Salisbury, on Sept. 29, 1679, 'I'he son of a 
maltster, he was apprenticed to a glove-maker and subsequently 
worked for a tallow-chandler. Later he lived lor some years in 
the house of the master of the rolls, Sir Jo.seph Jekyll, apparently 
as a servant of some kind. He died in Salisbury on Feb. 8, 1746. 
He appeared as an author during the Arian controversy with an 
essay, The Supremacy of the Father Asserted, published on Whis- 
ton’s authority in 1715. Mainly interesting as showing the spread 
of rationalism in the popular mind of the period, he was regarded 
by Voltaire as one of the most logical of his school. (.See Deism.) 
His chief works arc Discourse concerning Reason (1731); True 
Gospel of Jesus Christ (1739): and Posthumous Works (1748). 

CHUIBUT, a territory of the southern Argentine Republic, 
jmrt of what was formerly culled Patagonia, bounded north b}' 
Rio Negro, south by Santa Cruz, east by the Atlantic and west by 
Chile. Pop. (1942) 89.400; area, 86,751 sq.mi. Except for the 
valleys in the Andean foot-hills, which are fertile and well forested, 
and the land along the banks of the Chubut river, which flows en¬ 
tirely across the territory from the Andes to the Atlantic, the 
country is a steppe land covered with scanty dwarfed vegetation, 
with occa.sional shallow saline lakes. The larger rivers are the 
Chubut and the Senguerr, the latter flowing into Lake Colhue 
Huapf. There arc a number of large lakes among the Andean foot¬ 
hills, the best known of which arc Fontana, Men^ndez and General 
Pax, and, in the interior, Colhu6 Huapf and Musters, the latter 
named after the English naval oflScer who traversed Patagonia in 
1870. Petroleum was found at Comodoro Rivadavia, in the south¬ 
ern part of the territory, toward the close of 1907, at a depth of 
1,76s ft. and is being exploited. Chubut is known chiefly by the 
VIeUh colony near the mouth oi the Chubut rivet and its branch, 
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the 16th of October colony, farther up the river. The chief town 
of the Welsh, Rawson, is the capital of the territory, and Port 
Madryn on Golfo Nueva is its best port. Other colonies have 
been founded in the fertile valleys of the Andean foot-hills, but 
their growth is greatly impeded by lack of transportation facilities. 
(See Patagonia.) 

CHUCK, a device for holding work in a lathe (q.v.) or a drill 
(see Drill and Boring) and consisting essentially of three or 
four converging jaws. 

CRUDE, a tribal name used in both a special and a general 
sense, (i) It was the name given by the Russians to certain 
Estonian tribes with whom they came in contact as they spread 
gradually over their present empire. It would seem that the 
northern Chudes are the V^epsas. (2) As the Russians advanced 
eastwards they extended the name to various tribes whom they 
considered to be like the Estonians, and in popular use it has 
come to be applied to any ancient non-Russian people in Siberia, 
at least as far east as the Altai. 

CHUGUYEV, a town in the Kharkov county of the Ukrain 
ian S.S.R., on the right bank of the river Donetz, where the 
railway linking Kharkov to Kupyansk crosses the river, Lat. 
49° 49' N. Long. 36° 41' E. Pop. (1926) 13,311. 

CHUKCHI, Chanktus (“Men”) or Tuski (“Brothers” or 
“Confederates”), a Mongoloid people inhabiting the north-eastern¬ 
most portion of Siberia on the shores of the Arctic Ocean and 
Bering Sea. They are settled in small groups along the Arctic 
coast between the Bering Strait and the Kolyma river, or wander 
as far inland as the Anadyr basin. They are tall, lean, with some¬ 
what irregular features and round-headed. The nose is set deep 
between the cheeks. The lips are thick, and the brow low. The 
hair is coarse, lank and black. They are classed as Ncarctic. 

The Chukchi are divided into the “Fishing Chukchi,” who have 
settled homes on the coast, and the “Reindeer Chukchi,” who are 
nomads. The latter breed reindeer in large herds, live on the 
flesh and milk, and are generally fairly prosperous; while the 
fishing folk are very poor, begging from their richer kinsfolk hides 
to make tents and clothes. They kill off the old and infirm. They 
believe in a future life, but only for tho.se who die a violent death. 
It is thus an act of filial piety for a son to kill his parent or a 
nephew his uncle. This custom is known as kamitok. The Chuk¬ 
chi sacrifice animals to the spirits of the rivers and mountains, and 
also practise Shamanism. The use of drums in these rites is 
general. They are polygamous, but the women are treated kindly. 
The children are sjiecially petted. Chukchi women arc often 
tattooed with two black-blue convex lines running from the eye 
to the chin. Since their adoption of Christianity the men some¬ 
times have a Latin cross tattooed on their chins. The Chukchi 
burn their dead or expose them on platforms to be devoured by 
ravens. 

See Harry de Windt, Through the Gold Fields of Alaska to Bering 
Strait (1898) ; Dittniar, “Cbcr die Koriaken u. ihnen nahe verwandten 
Tchouktehen,” in Bui. Acad. Sc. (St, Petersburg), xii. p, 99; Hooper, 
Ten Months among the Tents of the Tuski; W. H. Dali, Contributions 
to North American Ethnology, vol. i. (1877) ; M. Czaplicka, Aboriginal 
Siberia (1914). 

CHULALONGKORN, PHRA PARAMINDR MAHA 

(1853-1910), king of Siam, eldest son of King Maha Mongkut, 
was born on Sept. 21, 1853, and succeeded his father on the throne 
on Oct. I, 1868. The young king, who had according to custom 
been brought up in a Buddhist monastery, again retired into se¬ 
clusion until he came of age in 1873, the government being en¬ 
trusted to a regency. He then took the step, unprecedented for 
an eastern Asiatic potentate, of travelling outside his dominions, 
in India and the Dutch East Indies. The fruits of his appreciation 
of foreign institutions appeared in the reforms which he institut¬ 
ed in Siam: the abolition of slavery, the simplification of court 
etiquette, the grant of liberty of conscience, the erection of 
schools and hospitals, and the further development of the army 
and navy. He established a standard coinage, postal and tele¬ 
graph services, and arranged for the policing, sanitation, and 
lighting of Bangkok. Several of bis sons, including the Crown 
Prince, were educated in England, and he himself visited Europe 
in 1897. He died at Bangkok on Oct. 23, 1910. 


CHUMASH, the natives of the Santa Barbara coast and 
islands, California. When discovered by Cahrillo in 1542, and 
missionized from 1771 on, they numbered perhaps 8,000-10,000, 
but were virtually extinct by 1900. They made sea-going plank 
canoes, harpoons and sp>ear-throwcrs, many shell ornaments and 
fine baskets. Technologically they ranked with their neighbours, 
the Gabrielino, at the head of all Californian tribes Their society 
and religion are almost unknown, but may he assumed as similar 
to tho.se of the Gabrielino. 

CHUMBI VALLEY, a valley connecting Tibet (q.v.) with 
the frontier of Briti.sh India. On the southern sloj>es of the Him¬ 
alayas about 9,500 ft. above the sea, the \alley is wedged in lie- 
tween Bhutan and Sikkim, and does not belong geograiihically 
but only politically to Tibet. This was the route by which the 
British mission of 1904 advanced. The valley is .sparsely culti¬ 
vated on small flats by the river. 

CHUNAR, a town and ancient fortress of India, in the dis¬ 
trict of Mirzapur, in the United Provinces, on the. south bank of 
the Ganges. Pop. (1941) 8,654. The fort occupies a site on the 
summit of an abrupt rock which commands the river. It was once 
a place of great strength, and contains the remains of a Hindu 
palace with interesting carvings. The town, which consists of one 
or two straggling streets, was once a European settlement, for 
the invalid or veteran battalion of the East India Company’s 
army. In the church, the school, .some ruinous houses, and the 
graveyards, are traces of that colony of w^ar-worn exiles. <The 
chief industf)'^ is the excellent building stone which is found in 
the neighbourhood. In 1530 Chunar became the rc.sidencc of 
Sherc Shah (he Afghan, and 45 years later was recovered by the 
emperor Akbar after sustaining a siege of .six months. It fell into 
the hands of the English under General Carnac in 1763 after a 
prolonged resistance. A treaty with the nawab of Oudh was 
signed here by Warren Hastings on behalf of the East India Com- 
pjuiy in Sept. 1781, and for a time it enjoyed a military impor¬ 
tance as the frontier post of the company’s jurisdiction. 

CHUNCHO, a tribe of South American Indians, living in the 
forests cast of Cuzco, central Peru. Chuncho has also been used 
to describe one of three aboriginal stocks of Peru, the otliers 
being Quichua and Aymara. 

CHUNGKING, former treaty port and commercial emporium 
of the isolated but important and densely peopled Inland Basin of 
Szechwan in West China (situation, 29® 35' N., 106” 37' E.). 
It is built on a rocky peninsula at the confluence of the Kialing- 
kiang, the most easterly of the great rivers draining the Red 
Ba.sin, with the Yangtze Kiang, the arterial line of communi¬ 
cation in Middle China. Chungking i.s therefore the natural gate¬ 
way through which Szechwan communicates with the re.st of 
China and the ocean. Moreover it gathers up the trade of E. Tibet 
and of much of the north of Kweichow and Yunnan. 

Chungking claims a history of more than 4,200 year.s. It wa.s 
the birthplace of the imperial consort of the legendary Emperor 
Yu of the ILsia dynasty of the 22nd century u.r. When Empcrr)r 
Wu of the Chow dynasty became ruler of China he made the 
viscount of Pahtzeku ruler over the territory now called Chung¬ 
king and its neighbouring towns. It was 'made a kingdom about 
340 B.c. Pahtzekuo wa.s absorbed, as a county, under the Chin 
dynasty. The region of Chungking .served occasionally as basi.s for 
independent rebellious leaders as General Min Yu-chen at the 
end of the Yuan dynasty in 1367-6S and Chang Hsicn-chung in 
1645-51 at the end of the Ming dynasty. The Sino-British treaty 
of Chefoo in. 1876 and the treaty of Peking in 1890 opened 
Chungking as a treaty port. The Japanese gained the right to 
establish a concession in Chungking after the treaty of Shimono- 
seki in 1895. The Japane.se concession which was established in 
1901 was taken over by the Chinese authorities when war broke 
out in 1937. 

Chungking became a municipality in Feb, 1923; on Nov, 20, 
1937, Chungking became the wartime capital of China. In May 
1939 it was placed under the control of the Executive Yuan and 
became a special municipality. After being oCfidally named an 
auxiliary capital in Oct. 1940, its municipal limits were extended 
to include the four districts of Hsiaolungkan, Shapingpa, Tzcchi- 
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kow and Koloshan. Total area after exjiansion equals ii6 sq.mi. 

Extensive damaiaie was caused by the repeated bombings of the 
Japanese from the period ip.p") to 1941. Large sections of the 
downtown area were destro>'ed. General Ho Yao-tsu was ap¬ 
pointed mayor of Chungking in Dec. 1942, replacing Dr. K. C. 
Wu who had formerly been mayor of Hankow. Although (he 
population of Chungking has fluctuated there has been marked 
increase with the growing importance of the city. Population 
("1927) 208,294; (i()^g) c. 550,000. The police survey of Aug 
1942 .shows the i>opulation f)f Chungking to be 723,704. The total 
I»oj)ulalion a.'^ indicated in the registration for residents’ identihe 
tion tard.s was around 1,000.000 at the end of 1942. 

CHUPATTY. An Anglo-Indian term for an unleavened 
cake of bread. The vcord represents the flindusfani cJiupati, and 
is aj)j)li(-d to the usual form of native bread, the staple food of 
upper India. The (hupalty is general!}’ made of coarse wheateii 
flour, patted tlat with the hand, and baked upon a griddle. In 
1H57, (hu[jatties were (inulated as a sign of disiontent. 

CHUPRIYA or Ci'i’KijA, a city in the Morava department 
of Serbia, Yugoslacia. Tin* old name W'as Korea Margi. (Pop., 
'9.U> 8,235.) If t'' fhe railway from lielgrade to Nish, 
and on the Morava, which is navigable up to this point by small 
sailing ve.'.sels. A light railway runs to Senje, whidi has lignite 
and other lollieries that were .seriously damaged in World War I 
Pine Serbian cattle .are brc*d in the neighbouring lowlands, and 
the (own has a large sugar beet factory and considerable trade in 
plums atid farm produce. A government nursery for mulberry 
trees has been st.irted; sericulture, which flourished in the middle 
ages, (lied down under 1'urkish rule. 1'here is a government stud 
farm in the district. In World War 1 C'hupriya was (he central 
.'imrnunilion depot of the Serbian army; in World War II it was 
occupied by (lermaii}', ('loth is woven, and there are glass works 
.'it Par.'icin, 5 mi. S, Jagodina, 8 mi, W. by N.. is an important 
market tovn. both are connected with Chupriya by rail and road. 

'Pile i4(h-century Ravanitsa monastery, w'ith .1 ruined fort and 
an old church (their walls and frescoes pitted by Turkish bullets) 
is about 7m, distant. Legend .says that here the Serbian tsar 
laizar (1374-189) was visited by an angel w'ho bade him choose 
hefw'een an earthly and a heavcTily crown. In accordance W'ilh his 
choice Lazar fell fighting at the battle of Kosovo. He was bnric'd 
at Ravanitsa, Imt his body was afterwards removed. His crucifix 
is treasured among the monastic' archives, which al.so contain a 
charter signed by Peter the Great of Ru.ssia (1672-1725). Man- 
asia {Miiuasiya), the* still more celebrated fouiulalicm of Stephen, 
the son and successor of Lazar, lies 12111. N. of R.ivanitsa. built 
in a cleft among fhe hills, this monastery is enclo.sed in a fortress, 
whose s(|uare towers, and curtain without loopholes or battle¬ 
ments, remain largely intact. Within the curtain stand the mo¬ 
nastic buildings, a large garden and a cruciform chapel, with 
many curious old stone carvings, half hidden beneath whitewash. 
Numerous gifts from the Russian court, such as go.spels lettered 
in gold and silver relief, and jewelled crucifixes, are pre.scrvcd 
on the spot, l)ut tlie v.duahle library was removed in the 15th 
century to the monastery of Hilencl.ir on Mt. Athos. 

CHUQUET, NICOLAS (1445-1.500), French mathern.a- 
(ician, was born at I’aris He .studied and ()ualifjcd in medicine, 
prob.ibly at Lyons. In 14S4 he w'rote a w'ork on arithmetic. Tri¬ 
party rtt la scictici' dt's nombres. This was circulated in manu¬ 
script form and was first printed in iSSo, The first p.art deals with 
rational numbers, the second with irrational numbers and square 
roots, and th(' third part is a study of equations. The Triparty 
was very largely used and its influence can be traced in (he Arith¬ 
metic of. (le la Roche. 

Srr .*\, Marre. “Notice siir Nicolas Chuciuet ct .son Triparty,” 
BuUetino fiont ampcif^ni xiii. 

CHUQUISACA, a department of S.E. bolivia. lies partly 
upon the eastern plateau of bolivia and jiartly upon the great 
plains jof (he upjKT La Plata basin; area. 36,132 sqm. The Pil- 
cotnayo, a large tributary of (he Paraguay, crosses N.W. to S.E. 
the western v>arl of the department. The clim.ate of the lowlands 
is hot. humid and unhealthy, but that of the plateau is salubrious, 
though subject to greater extremes in temperature. The seasons , 


are sharply divided into wet and dry, the eastern plains becoming 
great lagoons during the wet season, and parched deserts during 
the dry. The mineral resources are important, but are less de¬ 
veloped than those of Potosi and Oruro. Grazing is the principal 
industry of the plains, and cattle, sheep, goats and llamas are 
raised and cereals grow’n in the fertile vallc'ys of the plateau. 
Rough highways connect Chuquisaca with its neighbours on 
the N. and W., and pack animals are the common mean.s of trans¬ 
porting merchandise. The only railway and the best highway in 
the department connect Sucre w'ith Potosi. The population W'as 
e.stimated at 407,000 in 1940, and is largely composed of Indians 
and nu-.stizos. The plateau Indians are generally Aymaras, but 
on the eastern plains there are considerable settlements of partly 
civilized Chiriguanos, of Guarani origin. The department is 
divided into five provinces, (he greater part of the lowlands 
being unsettled and without effective jiolitic’al organization. Its 
principal towns are Sucre, the capital. San Lucas, Tarabuco and 
Yotala. 

CHUR, the capital of fhe Swiss canton of the Grisons (Fr. 
Coirc, Ital. Coira). It lies 1.950 ft. above sca-Ievel on the 
valley-tloor of the Vorcler Rhein in the'angle between the I’lcssur 
and the Rhine, and is overshadowed by the Miltenln-rg and 
Pizokcl. hills that guard the entrance to the deei)-(Ut Schanfigg 
(Plessun valley. Pop. (1941) 17.074. In 1920 12,644 were Ger¬ 
man-speaking, 1,871 were Rornaiisth and 943 Italian. Protest¬ 
ants numbered 9.783, and Roman Catholics 5.733. The old city 
is on the west, and ituludes the catliedral ehurdi of St. Lucius 
(traditionally a 2n(l-century briLi.sh king), which was built be¬ 
tween 1178 and 1282, on the site of an older ehurch. Ojifiosife is 
the bishoji’s Palace, and not far off is the Episcopal Seminary 
(built on the ruins of a 6(h-ientury monastic foundation), The 
Raetian Museum contains a great collection of objects relating 
to Raetia. Chur is 7.) m. by rail from Zurich: it is the meeting- 
point of routes from Italy over many Aljiine passes (the Luk- 
manier. the Spliigen, (he San Bernardino) and is the ceniri! of 
an attive trade, partidilarlv in wine from the Valtclline. Electric 
trains run to Davos. St. Moritz, Arosa and Andermalt, 

The ei>iscopal see is first mentioned in 452, but probably existed 

century earlier. The bishop soon at(]uin'd great temporal 
flowers, and became a prince of the Empire in 1170. In 1392 he 
inflame head of the league of God’s Hou.se (originally formed 
against him in 1367). one of the three Raetian leagues, but in 
1526, after the Reformation, lost his lempoial powers, having 
fulfilled hi.s hkstorical mission. The bishopric still exists, with 
jurisdiction over (he Cantons of the Grisons, Glarus. Zurich, and 
the three Forest Cantons, as well as ovtm Liechtimstein. 

The guild constitution of the city of Chur lasted from 1465 to 

839. 

biHCior.K.vriiY.—W. von Juviilt, Forschun^ru uher die Feudalzeit inf, 
Curhehen Rartien, 2 parts (1871) ; C. Kind, Die Reformation in den 
Hislhnniern Chur und Como ( 185S) ; Conradin von Moor, Geschichtc 
von Curraelien (2 vo!s., 1,870-74) ; P. C. von Planta, Verfassun};s- 
f^eschichte dcr Stadt Cur im Mitlelaller (1879); Das Biir^rrhaus d. 
Srhu'ciz, vol. xiv. (1924). 

CHURCH, SIR ARTHUR HERBERT (1S34-1915) Brit¬ 
ish chemist, was born on June 2, 1834, in London. He was edu¬ 
cated at the Royal College of Chemistry in London and at Oxford. 
In 1863 he was appointed professor of chemistry at the Royal 
Agricultural college. Cirencester, and during this period Church 
studied chemical problems connected with agriculture. He was a 
man of wide and varied tastes, and afiplied chemistry to the sub¬ 
jects in which he was interested, such as mineralogy (he di.scovercd 
a new mineral, Churchite), archaeology and chiefly painting. In 
1879 Church was appointed firofessor of chemistry at the Royal 
Academy of Arts; he retired from this post in 1911. During this 
fieriod he worked on the chemistry of painting and hi.s book, The 
Chemistry of Paints and Painting (1890), has run into many edi¬ 
tions and has been translated into German. 

He was an authority on precious stones and porcelain; he left 
instructions to his wife that various collections of curios and 
antiques were to go to the Ashmolean Museum at Oxford and his 
cut precious stones to the British Museum. He died in London 
on May 31, 1915. 
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Some of his works are Handbook of Precious Stones (1883) ; English 
Earthenware (18S4); English Porcelain (1885); Food Grains of India 
(1886); Josiah Wedgwood (1894), and The Conservation of Historic 
Buildings and Frescoes (1907). 

CHURCH, FREDERICK EDWIN (1826-1000), Ameri¬ 
can landscape painter, was born at Hartford (Conn.) on May 4, 
1826. He was a pupil of Thomas Cole at Catskill (N.Y.), where 
his first pictures were painted. Developing unusual technical 
dexterity, Church from the beginning sought for his themes such 
marvels of nature as Niagara Falls, the Andes, and tropical for- 
e.sts—he visited South America in 1S53 1857—volcanoes in 

eruption, and icebergs, the beauties of which he portrayed with 
great skill in the management of light, colour, and the phenomena 
of rainbow, mist and sunset, rendering these plausible and effec¬ 
tive. In their time these paintings awoke the wildest admiration 
and sold for extravagant prices, collectors in the United States and 
in Europe eagerly seeking them, though their vogue has now 
passed away. In 1S49 Church was made a member of the Na¬ 
tional Academy of Design. His “Great Fall at Niagara” (1857) 
is in the Corcoran Art Gallery, Washington (D.C.), and a large 
' Twilight” is in the Walters Gallery, Baltimore (Md.). Among 
his other canvases are “Andes of Ecuador” (1855), “Heart of the 
Andes” (1859), “Cotopaxi” (1802), “Jerusalem” (1870). and 
“Morning in the Tropics” (1S77). He died on Avnil 7, 1900, at 
his house on the Hudson river abo\’e New 'S'ork city, where he 
had lived and worked for many years. He was the most prominent 
member of the “Hudson river school” of American artists. 

CHURCH, GEORGE EARL (1S35-1910), American geog¬ 
rapher, was born in New Bedford (Mass.), on Dec. 7, 1835. He 
was educated as a civil engineer, and was early engaged on the 
Hoosac tunnel. In 1858 he joined an exploring expedition to 
South America. During the American C'ivil War he served 
(1862-65) in the Army of the Potomac, ri.sing to the command 
of a brigade and the rank of colonel; and in 1806-07 was war 
correspondent of the New York Herald in Mexico. He explored 
the Amazon (1S68-79), gradually became the leading author¬ 
ity on that region of South America. In 18S0 he was appointed 
U S. commissioner to report on Ecuador, and in 1895 visited Costa 
Rica to report on its debt and railways. He wrote exten.sively 
on South and Central American geography, and became a vice- 
president of the Royal Geographical Society (London), and in 
1898 president of the geographical section of the Briti.sh As.so- 
ciation. 

CHURCH, SIR RICHARD (1784-1873), British military 
officer and general in the Greek army, was the son of a Quaker, 
Matthew Church of Cork. He was born in 1784, and at the age 
of 16 ran away from home and enlisted in the army. For this 
violation of its principles he was disowned by the Society of 
Friends, but his father bought him a commission in the 13th 
(Somerset.shire) Light Infantry. He served in the demonstration 
against Ferrol, and in the expedition to Egypt under Sir Ralph 
Abercromby in 1801. He accompanied the expedition which 
landed in Calabria, and fought a successful battle against the 
French at Maida on July 6, 1806. In the summer of 1809 Chun h 
sailed with the expedition .sent to occupy the Ionian islands. Here 
he formed a Greek regiment in English pay. It included many of 
the men who were afterwards among the leaders of the Greeks 
in the War of Independence. Church drew up a report on the 
Ionian islands for the Congress of Vienna, in which he a<lvo- 
cated the retention of the islands under the British flag and the 
permanent occupation by Great Britain of Parga and of other for¬ 
merly Venetian coast towns on the mainland, then in the pos.se.s- 
sion of Ali Pasha of lannina. In 1817 he entered the service of 
King Ferdinand of Naples as lieutenant-general, with a commis¬ 
sion to suppress the brigandage then rampant in Apulia. In 1820 
he was appointed governor of Palermo and commander-in-chief 
of the troops in Sicily. The revolution which broke out in that 
year led to the termination of his services in Naples. 

In 1827 Church became commander-in-chief of the Greek 
army. The rout of his army in an attempt to relieve the 
acropolis of Athens, then besieged by the Turks, proved that it 
was incapable of conducting regular operations. The acropolis 


capitulated, and Sir Richard (he had been knighted by George 
IV.) turned to piirtisan warfare in western Greece. Here his ac¬ 
tivity had beneficial results, for it led to a rectification in 1832, 
in a sense favourable to Greece, of the frontier drawn by the 
Powers in 1830 {sec his Observations on an Eligible Line of Fron¬ 
tier for Greece, 1S30). Church had, however, .surrendered his 
commission, as a protest against the unfriendly Government of 
Capo d’Lstria, on Aug. 25. 1S29. He lived for the re.st of his life 
in Greece, was created general of the army in ^854, and died at 
Athens on March 30. 1873. 

Sec Sir Richard Church, by Stanley Lane Poole (iRoo); 7 .. D. 
Feniman, Some Engli.'>h Philhrllenrs (1917); Sir Richard Church in 
llal\ and Greece, by E. M. Church (Edinbur^jh, 189s), based on 
family papers (an Italian version, Briganiiiggio e socieih segrete 
nelle PttgUc, 1S17-1S2S, e.xecutcd under the direction of Carlo Lacaita, 
appeared at Florence in i8()9). Ihe ms. correspondence and papers 
of Sir Richard Church, in 29 vols., now in llic British Miiseuni (add. 
mss. 36,543-3^,571), contain inv.duable material for the history of the 
War of Greek Independence, including a narrative of the war during 
Church's tenure of the command, which corrects many i-rrors in 
the publi.shed accounts and successfully vindicates Clnirch’s rei)utalion 
against llv stricture.s t)f Finlay. Mcndclssohn-B.jitholdy and other 
historians of the war (see Cam. Mod. Hist. \. p. 804). 

CHURCH, RICHARD WILLIAM (1815-1800). English 
divine, son of John Dearman Church, brother of Sir Rithard 
Church (q.v.), a merchant, was born at Lisbon on .\pril 25, 1S15, 
his early years being mostly spent at Florence. He went up to 
Wadham college. Oxford, in 1833. took first-class honours in 
1836, and in 1838 was elected fellow of Oritd. He was aj>pointed 
tutor of Oriel in 1830. and was ordained the same year. He was 
an intimate friend of J. H. Newman at this period, and closely 
allied to the Tractarian party. In 1841 No. go of Tracts for the 
Times aiipeared, and Church resigned his tutor.shij). In 1S44-45 
he was junior proctor, and in that capacity, in concert with his 
.senior colleague, vetoed a proposal to censure Tract 00 publicly. 
In 1846 Church, with others, .started The Guardian new.sj)ai>er, 
and he was an early contributor to The Saturday Review. He 
accei>ted in 1852 the small living of Whatley in Somerset.shire, 
near Frome. In i860 he refused a canonry at Worcester, but in 
1S71 he accepted, most reluctantly (calling it “a .sacrifice en pure 
perte"), (he deanery of St. Paul’s, to which he was nominated by 
W. E. Gladstone. Dean Church died on Dec. 9, 1890. 

His chief pub. works are a Life of St. Anselm (1870); the lives of 
Spenser (1H79) ami Bacon (1884) in Macmillan’s “Men of I.etters” 
seiie.''; an Es.say on Dante (1H78) ; The Oxford Movement (1891), 
together with many oilier vols. of cs.says and sermons. A coll, of 
his journalistic arts, was pub. in 1897 as Occasional Papers. 

See Life and Letters of Dean Church, by his daughter, M. C. 
Church (i8q 5); memoir by H, C. Beeching in Diet. \'at. Biog.; and 
D. C. Lathbury Dean Church (1907). 

CHURCH. The word church refers both to the Chri.slian reli¬ 
gious community and to the building used for Christian wor.ship. 
This article, after discussing the etymology of the word itself, 
will deal separately with these two subjects. 

Etymology of the Word Church. —According to most au¬ 
thorities, the word is derived from the Gr. Kupiaudu (dwiia), “the 
Lord’s (hou.se7,” and is common to many Teutonic, Slavonic and 
other languages, under various forms— e.gi, Scottish kirk, Ger. 
kirche^ Swed. kirka, Dan. kirkc, Russ, tserkov, Bulg. cerkova, 
Czech, cirkev, Finn, kirkko, etc. The word was originally applied 
to the building used for Christian worship, and subsequently ex¬ 
tended to the Chri.stian community (ecclcsia) it.seif. Conversely, 
the Greek word ccclesia {eKKXrjcrLa) was transferred from the 
community to the building, and is u.sed in both scn.ses, e.speciaily 
in the modern Romance and Celtic language.s (c.g., Fr. ^glise, 
Welsh eglwys, etc.). The Gothic New Te.stament of Ulfilas has 
aikkiesjo. 

A. THE CHURCH; THE RELIGIOUS COMMUNITY 

The English word “church” rcpre.sents the Greek UnRyjaLa 
(naturalized in Latin as Ecclcsia) in its .specifically Christian use. 
Other uses of the Greek word shed no light on this, and may prove 
misleading if brought into comparison. As so used, its earliest 
appearance that we can date is in the Epistles of St. Paul, where 
it is evidently a familiar term. In the earliest of them the afwstle 
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writes, “ye have heard of my manner of life in time past in the 
Jews’ religion, how that beyond measure I persecuted the Church 
of God, and make havock of it.” Thi.s phrase, the Church of God 
(riiv eKKXrjalav rov BeoO), has a history behind it, which will show 
exactly in what, .sense it was here used. 

In the 01(1 I'cstament are two Hebrew words 'edah, and kahed, 
which in the LXX. are indiscriminately rendered avvayuyii or 
kKK\rjaia. In the Pentateuch both alike signify the general as¬ 
sembly of the people of Israel during the Wanderings. The word 
tKK\r]ffLa, which is so far confined to Deuteronomy is in this con- 
necti(jn a natural Hellenism. Elsewhere they mean the people 
it.sclf, especially in it.s relation to God, with little or no reference 
to as.sembling. Striking examples arc Nehemiah xiii. i where the 
phra.se is tKKXrjala Otovy and Ps. Ixxiv. 2, rrjs avuayuyiji aov. 
The word avvayitiy^ is the more fre(]uent, and this alone survived 
in current use among Hellenistic Jews in the .s(?nse of a local con¬ 
gregation, the familiar What has to be considered is 

the reason why the other word wa.s revived in Christian u.sc. The 
origin and the essential character of the Church are involved in 
this en(]uiry. 

As historical sources there is nothing else, except in some sec¬ 
tions of the Ads, so entirely contemporary as St, Paul’s Epistles; 
but in the Gospels and in the rest of the Acts, though the language 
may Ijc coloun'd by later thought or experience, valuable mate¬ 
rial can be found. It is dear that the gospel began as a proclama¬ 
tion of the Kingdom of God (or of Heaven) having clo.se affinity 
both with older Messianic prophecy referring to the lineage of 
David, and with more recent apocalyptic dreams. The procla¬ 
mation was renewed in both a.six’ct.s by the Ajmstles on the basis 
of belief in the resurrection and ascension of Jesus as the Christ. 
They gathered at Jerusalem a ( onsiderable number of disciples, 
forming a close community which was entered by the rite of bap¬ 
tism. 'I'here is reason to think that it was organized as a syna¬ 
gogue, one of the many in Jeru.sulem. In Aramaic “synagogue” 
is knishta. The ('hurch is still so called by the Aramaic Chri.stians 
of Palestine. Hence, perhaps, the word synof;of;ue in James ii. 2. 
In the 4th century 10 pi[)hanius writes clumsily of the Ebionites, 
ffvyai^u}yijv xaXofxTt Tfje iaerwe iKK\r]aiav Kal okx^ kKKXrjcriau 
(Adv. Havres, i. ii. 18). W'e hear of it later (Acts xv.) as governed 
by James with a bench of Presbyters, the usual equipment of a 
synagogue. Some Pharisees and some priests joined, and the 
disciples regularly took part in the worship of the Temple; but 
the high priest and the Sanhedrim were hostile, making interniit- 
tent attemptsS to suppre.ss the movement. 

'rhe epi.Hode of Stephen wa.s a turning iioint. It is evident that 
this Hellenistic Jew was out of sympathy wdth the dominant reli¬ 
gious sentiments of Jeru.salem, probably shared by the Apostles 
and most of their disciples. He seems to have anticipated revolu¬ 
tionary changes, involving the suppression of the Mosaic ordi¬ 
nances and even of the Temple. His defence before the San¬ 
hedrim was a rapid survey of Old Testament history. That 
history is a record of rcfxated rclap.ses and ruin of God’s chosen 
people, followed by the ret overy of a small remnant, the common 
subject of prophecy. Stephen is just approaching a prophetic 
warning when he is silenced. It is probable that this worked in 
the mind of St. Paul, as preparation for his conversion. It be¬ 
came a prominent element in his teaching that the prophetic 
doctrine of the Remnant was being fulfilled. The Jewish people 
as a whole had fallen aw-ay by their rejection of Jc.sus as Messiah; 
those who accepted him were the faithful remnant which was to 
be the beginning of a reconstitution of God’s people. Pie develops 
the argument in Romans ix.. xi., but the conclusion is condensed 
into one remarkable .sentence, Philip iii. 3, “We are the circum¬ 
cision, who worship by the spirit of God, and glory in Christ 
Jesus, and have no confidence in the flesh.” In current speech 
“the circumcision” meant the Jewish people regarded as bound in 
covenant to God. The actual rite of circumcision was being aban¬ 
doned by Christians, and the sentence may be paraphrased: “Not 
those who practi.se the circumci.sion of the fle.sh, but the believers 
in Je.sus ns the Christ, arc all that circumcision signifies, the cove¬ 
nanted People of God.” It is the proper conclusion of Stephen’s 
interrupted argument. St. Paul himsfdf, having heard the argu¬ 


ment and taken an active part in the persecution that followed, 
was soon afterwards convinced of its truth. So he said that he 
had persecuted “the ecclcsia of God.” 

Why that Greek word? It occurs in Stephen's defence, but we 
do not know that he spoke in Greek. It would be familiar to any 
diligent reader of the LXX. and peculiarly appropriate, as it 
appears in Nehemiah xiii. i, where kicX77<Tta GeoO means the 
returning exiles, the Remnant on which the people of God was to 
be reconstructed. Its use appears to be a deliberate archaism; 
the exact equivalent awayuiyf) being current, but unsuitable 
because of its immediate associations. In the Aramaic of the 
Christians of northern Syria ^edta, a variant of (he Hebrew *edah, 
is a precisely similar archaism. A common place of origin is, 
perhaps, to be found at Antioch. Hort’s hesitating suggestion that 
it may have been derived from the saying of our Lord recorded 
in Matt. xvi. 18 is unacceptable in view of the improbability that 
Greek was the language used on that occasion. If not, the use of 
tKKXrjaia there will be due to later coloration. 

The use of the word thus indicates the definite application of 
the prophetic teaching about the Remnant to the new Christian 
community. This application was not peculiar to St. Paul; it 
is found also in the words quoted by James in Acts xv. 16, “I 
will build again the tabernacle of David which is fallen, and I 
will build again the ruins thereof.” The rest of his quotation 
marks a second crisis: “That the residue of men may seek the 
Lord, and all the Gentiles, upon whom my name is called.” It 
was not long after the episode of Stephen that St. Peter startled 
the community at Jerusalem by baptizing Cornelius the centurion 
at Caesarea, an example which appears to have been soon followed 
at Antioch. The Jewish Commonwealth had always been open 
to proselytes who received circumcision and undertook to observe 
(he Mosaic law, but these new entrants did not conform to either 
condition. When the community at Jerusalem constmted, perhaps 
reluctantly, to the innovation, a complete break with Judaism was 
bound to come. St. Paul was inclined to press it, arguing (rather 
inconsistently with the doctrine of the Remnant) that Jews and 
Gentiles had to enter equally into the new covenant (Gal. iii.), 
but he afterwards spoke of the Gentiles as engrafted into the stock 
of Israel (Rom. xi. 17). 

The Church now became a Diaspora, like (hat of Judaism, ex¬ 
tended in all directions by the work of the Apostles and their 
helpers, but retaining its headquarters at Jerusalem. Conse- 
(luently, the word ecclcsia speedily went the same way that the 
word synagogue had gone; from being the designation of the 
whole People of God, it became the designation also of local 
groups. This development was already complete when St. Paul 
addressed his first extant epistle to “the Churches of Galatia.” 
Of the organization of these Churches we know very little, for 
our only informants had no occasion to describe what was familiar 
to those for whom they were writing. Two opinions on the sub¬ 
ject stand in sharp contrast. The one is linked with Luther’s con¬ 
ception of an “invisible” Church, the members of which are 
known only to God. Rudolph Sohm is the ablest recent expo¬ 
nent of this idea. According to him, believers in Jesus as Christ 
were at first united only by a spiritual nexus; but before long 
there was an inevitable attempt to bind together all putative 
believers in an external organization, which eventually claimed 
to be the true Church of God, thus corrupting the pure spiritu¬ 
ality of the Gospel. The other opinion postulates a completely 
organized society, existing from the beginning and continuing, 
not indeed without changes, but in consistent development through 
subsequent ages. In reply to Sohm, Hamack stated this with 
much exaggeration, asserting that the Church began with an 
“abundant and elaborate equipment,” and even with a “legal code” 
of complicated structure. 

The truth seems to lie in a synthesis of the ideal and the actual 
contained in these extremes. Lightfoot coastructed such a syn¬ 
thesis in his essay on The Christian Ministry. What discipleship 
meant was a spiritual union with the risen Christ, but this union 
was held to be mediated by the rite of baptism. According to 
St. Paul, to be baptized was to “put on Christ,” (GaJ. iii. 27). 
Those who thus “live by (he Spirit” must al.so “walk by the Spirit” 
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{Gal. V. 25). But this spiritual walking was strictly controlled by 
the Apostles, who ruled the several Churches in a most per¬ 
emptory manner, “So ordain I in all the Churches” (I. Cor. vii. 17) 
says St. Paul about the conduct of marriage. Their control se¬ 
cured some measure of uniformity; “We have no such custom, 
neither the Churches of God” (I. Cor. xi. 16) was sufi&cicnt reason 
for repressing an innovation. To keep things in order they visited 
the Churches, personally or by delegates, and in case of need 
wrote directive letters. In a striking metaphor they arc to the 
Church as the foundation to a house {Eph. ii. 20), and this can¬ 
not refer only to the original preaching of the Twelve, for St. 
Paul certainly included Barnabas and himself. Thus the Aposto- 
lale extended as the Church extended, and was in the way of 
becoming a permanent institution. Of the interior order of the 
local Churches we know at least the existence of Presbyters, some 
of whom were called eTrtcrxoTroi or overseers. Details must be 
treated elsewhere. The Church of the first age, therefore, cer¬ 
tainly had an official equipment and some rules of conduct, but 
probably nothing so elaborate as Harnack supposed. Nor was this 
equipment alien to the spiritual character of the Church, for 
every function depended on a special gift of the Spirit, however 
mediated (I. Cor. xii.; Eph. iv.). {See Ministry, The Chris¬ 
tian; Eucharist.) 

For 30 years after St. Paul’s latest epistle we are left without 
information. The First Epistle of Clement supplies nothing new, 
but 20 years later the Epistles of Ignatitis show a development. 
1'he five Churches in A.sia which he addresses are equipped with 
a hierarchy of deacons and presbyters under a chief who bears 
the old title of cttIo-kottoj (bishop) but no longer as a subordinate; 
he appears to execute in that one Church all the functions of an 
apostle. It is a disputed question whether his office has grown out 
of the presbyterate or is a continuation of the apostolate. If he 
were invariably attached to a single city, the former theory would 
be strengthened; but it is not so, for Ignatius calls himself “bishop 
of Syria,” and some years later a single bishop is found serving 
the w'hole of Gaul north of the Narbonen.sian province, a truly 
aposft)lic charge. The system of city-bishops became general 
within the Roman empire, but in northern Europe and elsewhere 
the system of regionary bishops has always prevailed from the 
earliest times. 

In Ignatiu.s we find the important word “Catholic” describing 
the whole Church as distinct from local Churches. It is evi¬ 
dently a current term. He relates the bishop to a local Church as 
Jesus Christ to the Catholic Church (Smyrn. viii. 2). But in the 
Martyrium Poly car pi, some years later, the Church of Smyrna 
is called Catholic, perhaps as locally representing the whole. The 
word afterwards takes on a much larger content, indicating ad¬ 
hesion to the Christian religion as a whole, in contrast with the 
particularities of heresy, and so can be applied even to individual 
persons. 

The First Reasoned Theory. —The 3rd century presents to 
us for the first time in its history a reasoned theory of the 
Church in the writings of St. Cyprian. He bases it on the 
episcopate, which he entirely identifies with the apostolate. 
Bishops are appointed by Christ himself, as the Apostles were, 
though the divine appointment is mediated by consecration, and 
even by some elements of popular election. The episcopate is 
one, and he illustrates its unity by terms borrowed from the Ro¬ 
man law of corporations. Nevertheless in each single place there 
is a single bishop wffio represents the whole, and of that place 
those inhabitants who communicate with the bishop, and none 
el.se, are in the communion of the Cathob'c Church. He has been 
generally followed, except in two particulars. He maintained: 
(i) that all bishops are precisely equal in authority, and (2) that 
a bishop is responsible only to God, and can be removed from bis 
place, as he was appointed, only by God, The latter contention 
was confronted, in his own practice, by the obvious difficulty of 
ascertaining when the Divine judgment has fallen. A solution 
was soon found in the obvious inferiority of a single bishop 
to a council of bishops, which could therefore depose him. The 
case of Paul of Samosata settled this. Irenaeus had already noted 
the special weight of authority (potenUor principaUtas) exerted by 


the bishop of Rome, and this was equally true of the other great 
capital cities. Alexandria and Antioch; Constantinople was after¬ 
wards added next to Rome, and the honorary addition of the re¬ 
stored Jerusalem completed the system of the patriarchates 
which dominated the Church in the eastern half of the Roman 
empire from Italy to the Euphrates. In the same part of the em¬ 
pire there was a similar aggrandisement of the bishop seated in the 
metropolis of each province, who presided over a manageable 
council of comprovincial bishops, and acquired a commanding 
influence in their appointment; a system which with some differ¬ 
ences, was gradually extended westward, and into the countries 
beyond the empire. 

Such is the working system of the Catholic Church, evolved 
from elements which we can discern in the tir.st age. From the 5th 
century onward it has been complicated by claims made for the 
Church of Rome based on'the promise of the Keys to St. Peter in 
Matt. xv'i. 19. This requires separate treatment. It has been 
complicated also by obstinate schisms, Donatism in Africa was 
a passing trouble. Such also was the Arianism of the Goths, which 
for three centuries delayed the settlement of the Church in (he 
new nations carved out of the Western empire. More permanent 
has been the separation, much more racial than theological, of 
Ne8torian.s and Monophysites in the East from the orthodoxy of 
Constantinople. A succession of temporar>’ quarrels between 
Constantinople and Rome led to the great breach of 1054 still 
continuing. (See Papacy.) 

In the i6th century the Reformation shattered the unity of the 
Western Church, contrary to the intention of the promoters, who 
aimed at reforming the whole Church “in head and members." 
The predestinarianism alike of Luther and of Calvin lirought 
in the theory of the Invisible Church mentioned above, reducing 
the hierarchy to the level of a not indispensable cx]3cdienl. Luther, 
regarding the Visible Church in this light, gave the chief control 
of it to the civil magistracy, in which he was followed or preceded 
by the Swiss Reformers and by tho.se of (he middle Rhine. Calvin 
established at Geneva a system of Presbytery, modelled on indi¬ 
cations drawn from the Pauline Epistles and the Acts, acting in 
close connection with the magistracy and this wa.s carried by his 
disciple, Theodore Beza, to the Reformed of France, in complete 
independence of a hostile State. The Genevan model was extended 
to the Netherlands, and the independent Presbytery of Beza 
was planted in Scotland by John Knox, to be afterwards per¬ 
fected by Andrew Melville. This Presbyterianism followed with 
some exaggeration the lines of the Cyprianic episcopacy, while 
dropping the title of bishop, with all the associations which had 
gathered round it. In the Scandinavian countries the historic epis¬ 
copate was retained by the reformers, and in England the organ¬ 
ized administration connected with it also remained almost intact. 
The doctrinal as{3ects of the Reformation do not concern us here. 
(Sec Reformation.) 

English Puritanism began as a demand for further reformation 
on the Swiss model, and with Thomas Cartwright took the form 
of an assertion of the Divine right of Presbyteriani.sm, but a 
native development became much more important. Robert 
Browne, and after him Henry Barrow, deduced from the doctrine 
of the Invisible Church their conception of the “gathered Church,” 
a group of believers voluntarily associated in complete independ¬ 
ence, which they declared to be the only true Visible Church of the 
New Testament. This Independency, dominant during the crisis 
of the Civil War, survived its political failures, and remains, with 
various modifications, one of the chief factors in the Protestantism 
of English-speaking countries, where a “Church” is usually taken 
to be such an as.sociation, whether in its original form of a single 
congregation or in a close-knit and extensive system like those 
of the various Methodist connections. These developments will 
be found severally treated elsewhere. In their mutual antagonisms 
the idea of the Christian Church as a whole has been almost lost 
sight of, but it has recently revived in more friendly discussion, 
and is found to be firmly rooted in history. 

Bibuogsaphy.— Hort, The Christian Ecclesia; Ligbtfoot, The 
Christian Ministry; Sohm, Wesen und Ursprun^ des KathoUzismm; 
Harnack, Enstehung und Entwickchmg der Kirchenjassung, etc. (Eng. 
tram, by Pogson. The Constitution and Law of the Cirutch in the 
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first Two i rnlurif's) ; Lindsay, The Church and the Ministry in the 
Early Centuries ; Gore, The Church and the Ministry (cd. lyiy) ; 
Swotf, Essays on the Early History of the Church and the Ministry, 
by Various Writers; I>atcy, The One Body and the One Spirit. 

(T. A. L.) 

B. THE CHURCH BUILDING 

It is j^rncrally hirld that the. Church, when established as part 
of the orf{ctnization of the Roman Empire, adopted for its build¬ 
ings the plan of the secular basilica, and the name basilican has 
l)e(“n given to the plan consisting of a long hall or nave with 
aisle^i, and with a projecting semicin ular apse at the end opposite 
the main entrance. It should Ik; remembered that the secular 
basilica followed no stereotyped form of f)lan, and that other 
influences may have combined to determine the plan assumed 
by the Christian church fabric, further, although the term 
basilica was very cornmcmly a[)[)li<‘d to early Chri.stian churches, 
it was by no means conlined to aisled buildings, but was also 
used of simjcler structures, 'I'he internal arrangement of the 
apse, however, closely resembled that of the apse of the basilican 
law-court. The altar, cm the chord of the apse, took the place 
of the altar on which oaths were taken by deponents: the seats 
of the bisho[i and clergy, ranged behind it, corrc'.sjmndecl to those 
of the* secular magistrates, 'I'he rancflli or screen, which divided 
lh<‘ tribunal from the body of the cemrt, became the barrier 
between the congregation and the sacred rites, and gave its 
name to the chancel of the church. 

Circular Plan. —An alternative plan to that of the long 
aisic'd nave was the circular or polygonal plan, radiating from a 
central point, of which the most famous example is the church 
(»f San Vitale at Ravenna. This had its origin in the jdan of the 
Christian baptistery, which was symbolically derivecl from the 
centralized plans of funeral monuments. The centralized church- 
plan, however, was provided with an encircling ai.sic or ambula¬ 
tory, above which was a tribune or gallery, and with a chancel 
for the altar. 'Fluis the fundamental characteristic of the Chris¬ 
tian church-plan is its division into the nave for the worshippers 
and the chancel for the altar and clergy. Covering the main 
entrance to the nave there was frc'c|uently a narthex or vestibule, 
originally used by c.atechumens or by penitents excluded from 
participation in the; holy mysteries. In the earlie.sl churches the 
chancel was at the west end of the building, and the celebrant 
at (he altar faced the congregation, but eventurdly the custom 
of placing the* chancel at the east end of the church, which first 
appears in the basilicas of Ravenna prevailcal, the celebrant still 
facing eastw.ird. Heneath the altar there vv.is often a crypt, the 
nuirtyrium or amfessio, so called from its traditional identity 
w'itli the place of death or burial of the saint to W'horn (he church 
was dedicated, 'I'he choir of singers wms accommodated on the 
alt.ir pl.itform on either side of which were the' ambones or pul¬ 
pits from V. hiih the ejiistle and gospel wc're rc-ad. 

In the larger Romanesque churche.s of western Euroixy the 
aisled na\'e was practically univers.al. and (he problem of cover¬ 
ing these long structures with vaults of stone produced the char¬ 
acteristic ;irt of the midclle ages. 'Fowers rose at the weest ends 
of the aisles, and the erection of a (ow'er on piers and arches 
between nave and chancel led to the development of the transept 
or cross-arm for ])urpc)ses of abutment. It was, however, at the 
ea.st end of the church that the [>rincipal development of ]>!an 
took place. An aisled jiresbytery was interposecJ between the 
apse and the nave, and the aisles were in many instances con¬ 
tinued round the apse, forming an amlujlalory W'ith a ring of 
chapels opening eastward from it. This arrangement, dictated 
by the recjuiremc'nts of ]>rocessions and by the need of .additional 
altars, became the regular plan of the French Gothic church, 
producing (hose magniheent (hrvt'ls of apse and chapels which 
are the greatest masterpieces of mediaeval art. The process of 
enlargement and rebuilding, which attained its height in the thir- ^ 
tc'enth century, was due to the necessity of a larger ritual space | 
and to the multiplication of endowments for masses. The cast i 
arms of churches W'cre reconstructed on a large scale. Behind 
the altar in many churches rose the shrine of the local saint, 
the object of pilgrimages which enriched the church and its 


fabric. A Lady chapel, where the mass of the Blessed Virgin was 
j celebrated daily, was often the most prominent of the chapels 
at the east end of the church, though its po.siiion on the plan 
varied. The transepts had their eastern aisles of chapels, and the 
.*;pace5 betw'cen the buttresses of the nave were utilised for the 
same purpose. 

The Small Parish Church, usually an aisleless structure with 
nave and chancel, and with western or central tower, also under¬ 
went enlargement as local needs demanded. The nave was aisled; 
the chancel was lengthened; chapels were added at various points 
in the jdan, which sometimes became extremely complex. Such 
enlargements and additions did not imply growth of population 
and the consequent need of a larger area for worshippers. Their 
cause was local anxiety to contribute to the pious work of church¬ 
building, and, where the means of benefactors allowed, to pro¬ 
vide altars at which masses, maintained by their endowments, 
(ould be celebrated for the health of their souls. In certain dis¬ 
tricts church-building was encouraged by agricultural or com¬ 
mercial prosperity, by the existence of gilds which vied with 
one another in founding chantries, and by abundance of good 
local material and ease or cheapness of carriage. The architectural 
history of parish churches was much affected by the division of 
re.s[)()nsibility for cost hetw-een the rector, who met the repairs 
of (he (hancel, and the i)arishioncrs, who maintained the rest 
of the building by their contributions to the fabric fund or 
“works,” under the administration of the church wardens, the 
CHstodvs fabricar or operis. 

It is often stated that the church architecture of the middle 
ages was dictated by an elaborate scheme of religious .symbolism. 
While symbolical ideas entered into the adojgion of certain types 
of plan, as in the transference, already mentioned, of the mauso¬ 
leum plan to the baptistery, cxj)eriencc show's that the lay ma.sons 
who usually carried out the w'ork of building were guided by 
practical con.sidcrations. structural and ritual, whose free and 
natural expre.ssion would have been fettered l)y adherence to 
artificial rules of symbolism. Anomalies or deviations from regu¬ 
larity of plan, for which deep significances have been sought, 
can generally he assigned to errors of setting-out or to imperfect 
workmanship. The beauty and nobility of mediaeval church 
architecture is the result of the perfectly natural and unaffected 
response of the builders (0 the necessities of construction and to 
the immediate demands of the religious cull for which they 
laboured. 

Artistic Development. —In some later mediaeval churches, 
espeiially tho.se of friars, wide naves were provided for preaching 
purpo.se.s. Usually the interior of the church was broken up by 
(he screens which enclosed the chapels in the aisles and beneath 
the arches. Between (he nave and chancel was the screen, the 
w«-stern countrrp.irt. with open tracery in its panels, of the 
closed iconostasis of the F.astern Church: above it was the loft 
or gallery and the beam on which stood the crucifix. In cathedral 
and collegiate churches the screen was habitually a solid erec¬ 
tion of stone, shutting off the choir services from the nave; 
while in monastic churches, including several of the English 
cathedrals, there were two transverse screens, the choir-screen 
W'ith its pulpilum or loft to the east, and the rood-.screen a bay 
or two west of it As the middle ages advanced, with the growth 
of SjK-cialization in various departments of church fittings, the 
church became more and more the frame and setting for works 
of art in stone, marble, alabaster, wood and stained glass. From 
the beginning colour played a large part in internal effect, as in 
the mo.saic incrustation of early Christian churches. Rough walls 
were plastered and pictures or patterns painted on the dry sur¬ 
face or in fresco. The window-openings were filled with stained 
glass; pigments were lavishly employed on ceilings, on the sur¬ 
face of piers and vaults, and on furniture. In such prodigality 
of colour the mediaeval mind found the fullest satisfaction of its 
religious ideals. By the contemplation of the works of art that 
filled his church, Suger, the great abbot of Saint-Denis, tells us 
that he felt himself lifted in spirit from the world to a purer 
clime; and in Italy and Flanders the art of painting grew to per¬ 
fection in the decoration of church walls and altars. 
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The Renaissance. —In countries which embraced the Reforma¬ 
tion, the work of church-building was checked. The prime motive 
which up to that time had prompted the rebuilding or extension 
of so many churches was gone and existing buildings fully met 
the requirements of reformed worship. But in any case the Gothic 
art of the middle ages was already disappearing before the revival 
of classic art which had its birth in Italy. The ruthlessness which 
mediaeval artists had shown to the work of their predecessors was 
pursued by the architects of the Renaissance, who thought nothing 
of sweeping away great historic monuments like St. Peter's at 
Rome to make way for buildings in their new style. At the same 
time, while this implied a change in methods of construction and 
decoration, those methods were adapted to the traditional Chris¬ 
tian church plan, and the combination of classical architecture with 
mediaeval traditions of planning and design is nowhere more clearly 
seen than in St. Paul’s Cathedral and in other churches designed 
by Wren and the English architects who followed in his foot¬ 
steps. While the church plan, during the period of Renaissance 
intlucnce, underwent some simplification, and the idea of the 
large auditorium or hall of worship superseded the practice of 
the middle ages and survived in the churches of the Gothic 
revival, it still retained the fundamental character of the plan 
which had approved itself as suitable for the needs of the early 
Church and had reached its highest development in confonnily 
with the requirements of mediaeval ritual. (A. H. T.) 

See Religious and Memorial Arciiiteuture. 

CHURCH AND STATE. The relation of Church and 
State in England, conveniently summed up in the wortl “estab¬ 
lishment,” is curiously complicated, including elements of great 
antiquity and arrangements made as recently as the year igiQ- 
The antiquary, the historian, the lawyer, and the ecclesiastic 
find ample materials for their several studies in the Church of 
England as by law established. With the partial exception of 
Sweden, England was the only country in which the Reforma¬ 
tion did not involve an almost complete breach with the system 
of the mediaeval Church. The main lines of the existing ecclesi¬ 
astical system are mediaeval—the hierarchy, the parochial sy.s- 
tem, the convocations, the presence of the archbishops and 
bishops in the Hc)u.se of Lords, the canon law in so far as it 
was perpetuated by the legislation of Henry VUI., and the 
ecclesiastical courts. The Reformation effected a threefold 
change—social, doctrinal and constitutional. By the abolition 
of the monasteries, and the confiscation of the monastic prop¬ 
erty, the spiritual estate was weakened and impoverished: by 
the changes in doctrine and discipline the Church of England 
abandoned the distinctive beliefs and devotions of mediaeval 
Christianity; and by the acceptance of the royal supremacy, it 
not only repudiated the authority of the Roman pope, but re- 
ceivc-'d the status and constitution of an independent national 
Church. Since the i6th century the acceptance of the policy of 
religious toleration by the State, and the evolution of democ¬ 
racy, have affected importantly the system of the ILstabli.shecl 
Church. I'he growth of nonconformity, the expansion of the 
insular kingdom into the Briti.sh empire, the secularisation of 
parliament, and the development of denominational sclf-a.s.scr- 
tion within the Church itself have all affected the existing 
relations of Church and State in England. Establishment in its 
present form may be conveniently considered under five heads, 
\iz., the royal .supremacy, (he authority of parliament, (he 
ecclesiastical courts, patronage, the tenure of the ancient 
endowments. 

The Royal Supremacy.—Henry VUI. forced the convo¬ 
cations to recognize his “headship” of the Church of England, 
but mitigated the unquestionable innovation by the pretence 
that he was but vindicating and restoring to the Crown the author¬ 
ity in ecclesiastical matters which was inherent in the monarchy 
by divine right, and had been recognized in practice until the 
usurpation of the Roman popes had obscured and superseded it. 
The revolutionary statutes which abolished the papal authority, 
and severed the national Church from the larger ecclesiastical 
system of which it had hitherto formed part, adopted a de¬ 
murely constitutional tone, emphasizing the ancient independence 


and imperial self-sufficiency of the realm under its monarch. 
Thus the Restraint of ApjRials, a.d. 1533, begin>; 

Where by divers sundry old authentic histories and chronicles it 
is manifestly declared and e.vprcssed, that this realm of England is 
an empire, and so hath been accepted in the world, governed by one 
supreme head and king, having the dignity and roval estate of the 
imperial c*'own of (he same, unto whom a body politic, comjxict of 
all sorts and degrees of people, divided in terms, and In names of 
spiritualty and temporally, be bounflen and ought to boar, next to 
God, a natural and humble obedience, etc. 

That the royal authority over the Church in England had betm 
very great in the past, and that the power of the popes had grown 
to exorbitant proportions in the period immediately preceding the 
Reformation, were unquestionable facts, and they gave plausibility 
to a contention which was, none the less, essentially untrue. The 
supremacy which the royal headship implied was a new thing in 
Christendom, and had no real precedents in history. It owed its 
origin to the novel conditions of the age, and its form to the 
ma.sterful despot who arrogated it to himself. The functions with¬ 
drawn from the pope were accumulated on the monarch. Henry 
VHI., uniting in his own hands the plenitude of power both civil 
and spiritual, became in Hi.shop Stubbs’.s no!able phrase, “the popi*, 
the wht)Ie pope, and something more than the j)ope.” {Lrclurrs on 
MrdiacvaJ and Modern History, p. 301.) So monstrous a claim 
could not be maintained. Under Elizabeth the royal supremacy 
was defined and delimited, and the much debated title, “head of the 
(.'hurrh,” was laid aside. Article XXXX'Il., which still hinds (he 
English clergy, claims for the sovereign “that only prerogative, 
which we see to have been given always to all godly Primes in 
holy S(Ti[)tures by God himself; that is, that they should rule 
all estates and degrees committed to (heir charge by God. whether 
(hey be Ecclesiastical or Temporal, and restrain with the civil 
sword the stubborn and evildoers.” The Article adds that “the 
Bishop of Rome hath no jurisdiction in this Realm of England.” 
So long as the royal supremacy was exercised by a sovereign who 
was himstdf a Uhristiari man (his definition .served well enough: 
but the development of the Engli.sh constitution from (he jirac- 
tical aulo( racy of the Tudor sovereigns to the limited monarchy 
of their latest successors, has had its effect on the ecclesiastical 
system, and rai.sed some formidable questions, of which (he answer 
is not yet apjiarent. 

Parliament.—The legislative authority of the mediaev:il 
Church had been “.spiritual.” In the last resort the (diurc h in Eng¬ 
land was governed by the canons of general councils and by the 
decretals of the pope.s. These controlled the action of the ])rovin- 
cial convocations, which held the status of sulxirdinate legislatures. 
The abolition of extra-national authorities, papal and conciliar, 
left nothing but the convocations of Canterliury and York in exist¬ 
ence. In these circumstances the king and parliament may be said 
(0 have taken over the legislative functions of the ijojh* and the 
general council. The Church of England before the Restoration 
was go/erned by ordinances and statutes. Church and nation were 
identified, at first practically, and then tlicorelically. The identi¬ 
fication was defended with imitressivc eloquence by Hooker (d. 
lOoo) and became the assumption of the English establishment. 
The convocations continued to legislate under the severe limi¬ 
tations imposed by 25 Henry YIII. cap. ig. (The Submission of 
the Clergy and Restraint of Ai)peals, 1534), and the mediaeval 
canon law’ retained under the same act a carefully restricted 
aulhority, but the right of parliament to legislate for the national 
Church even in “spiritual” matters was asserted and acted upon. 
The right was grounded on the Christian character of parliament, 
and on its essential function. Only by recognizing the legislative 
supremacy of parliament could the unity of the church-nation be 
.secured. The 17th century witnessed the triumph of constitu¬ 
tional government, and the beginning of religious toleration. 
Legislative authority once shared between king and parliament 
biecame vested in parliament alone. The national ('hurch was no 
longer governed partly by royal ordinance. James II.’s claim to the 
dispensing power was disallowed. While, however, the Act of 
Settlement (1701), provided that “whosoever .shall hereafter come 
to the possession of this Crown shall join in communion with the 
Church of England, as by law eslabli.shed,” it did not provide 
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against the danger implicit in a change in the religious character 
of parliament. The danger of Roman Catholic members was 
indeed guarded against by the Test Act (1673); but 45 Presby* 
lerians were admitted by the Act of Union with Scotland, a.d. 
1707, and in the (ourse of the rgth century parliament was opened 
to Nonconformists, Roman Catholics, Jews, and non-believers of 
every description. Parliament, thu.s frankly divorced from an 
ecclesiastical character, retained its ecclesiastical functions un¬ 
altered. The anomaly was apparent and increasingly resented as 
the Church of England, waking from the deep slumbers of the 
iHth (cntury, felt and acted as a .s[)irifual society. The influence of 
the Oxford Movement tended powerfully in the same direction. 
In 185.1 the convocations, which had been suspended for 135 
years, again were permitted to function. Parliament ceased to be 
the .sole organ of eicle.siasiical legislation and henceforth found 
its action conditioned })y the constitutional rights of a clerical 
legi.slature, subordinate indeed, but as ancient as il.sclf, and within 
its own sphere as independent. Nor was this all. While parlia¬ 
ment became patently uncjualified for ecclesiastical legislaticm, its 
sccLilar la.sk, ever waxing with the expansion of the empire, and 
the complexity of social life, required its undivided concern. 
Urgent ecclesiastical reforms were postponed for no better rea.son 
than the congestion of parliamentary business. Accordingly the 
demand for belter legislative machinery becume general, and, in 
the general reconstruction of the national system which followed 
the World War, was met by the Enabling Act (1919). A new 
body, the National Assembly, was created consisting of three 
■‘housc.s”—the dioce.san bi.shops, the members of both convocations 
and elected laity. To this body legislative authority, subject to the 
veto of either house of parliament, was given. Measures affecting 
the Church of England passed by the National Assembly, certi¬ 
fied as constitutional by an ecclesiastical committee created for 
the purpose, and a[)[>rovc;d by both hou.s(\s of parliament, were to 
have the forte of statutes on receiving the royal assent. The con¬ 
stitution of the National Asst‘ml,)ly both reserved unaltered ‘‘the 
powers iu’longing to the tonvocalions of the provinces of Canter¬ 
bury arul York or of any IIou.se thereof,” and prohibited the 
Assembly from “exercising any power or performing any function 
distinctively belonging to the bishops in right of their episcopal 
oflice.” This devolution of legislative power by parliament to 
the Assembly did not destroy the right of parliament to make 
laws for the Church of England, but rendered the exercise of that 
right abnormal and improbable. The right of a spiritual society 
to be truly aut(»nom()u.s in .spiritual matters is obviously patient 
of large secular control in other directions; but the line between 
spiritual and secular is not always ca.sy to trace, and the inter¬ 
mingling of .secular and ecclesiastical interests in an anciently 
Christian community i.s extremely close. 'I’he Enabling Act, how¬ 
ever, carries the [iossibility of future trouble. In twice rejecting 
the Trayer Hook Measure (1917 and J918) the House of Com¬ 
mons has precipitated a conflict on a plainly spiritual issue, which 
must affect gravely the Establishment itself, and may even bring 
about its destruction. 

The Ecclesiastical Courts.—The unique character of the Eng¬ 
lish Reformation as at once conservative and revolutionary is 
nowhere better exhibited than in the ecclesiastical courts. They 
are the provincial and diocesan courts of the mediaeval Church, 
but they are held in the king’s name, the law they administer is 
the king’s ecclesiastical law, and they are subject to the appellant 
authority of the king’s privy council. The modern system has 
departed in some important respects from that which the Refor¬ 
mation created. It is much more nakedly secular, for the study 
of canon law having practically censed, and the race of canonists 
having died out, there vvas left no effective check on the secularis¬ 
ing tcnd('iicy of the lawyers, who of old time cherished a profes- 
siorrd di.slike of the ecclesia.sfical juri.^diction. and sought after 
a simplification of the legal sy.slem which paid little heed to tra¬ 
dition and the claims of the ‘\spiriiualty.” In the course of time, 
notably during the 19th century the limits of ecclesiastical juris¬ 
diction have been greatly contracted by the withdrawal of suits 
relating to walls, marriage, and tithes. Acts of parliament are 
administered in the ecclesiastical courts, not any more the mediae¬ 


val canon law, save where this has acquired statutory force from 
the provisional legislation of Henry VIII. The ecclesiastical judges 
are laymen, and they acknowledge the supreme appellant authority 
of the judicial committee of the privy council. This progressive 
secularisation of the Church’s legal system did not provoke resent¬ 
ment until, largely a.s a consequence of the Oxford Movement, 
the ecclesiastical courts had to deal with suits affecting the inter¬ 
pretation of rubrics and doctrinal standards. That such subjects, 
affecting the worship and belief of churchmen, should be handled 
by secular lawyers, who might not even themselves be Christians, 
offended the new sense of ecclesiastical independence, and did 
violence to the religious conscience of many devout persons. The 
courts were denounced as “Erastian,” and a disposition manifested 
itself to repudiate their authority. This disposition has certainly 
been strengthened by the course of national politics. A breach has 
opened between the general sentiment of English churchmen and 
the settled policy of the Slate in the matters of religious education 
and the marriage law, which is not likely to be closed, and which 
tends to create an attitude of apprehension and suspicion not 
favourable to the easy working of the establishment. A commis¬ 
sion charged to make recommendations for the reform of the 
ecclesiastical courts was appointed by the National Assembly, and 
has is.sued its report. It is understood (1928) that legislation will 
be shortly attempted. Meanwhile the general discontent with the 
existing courts, and the widely extended di.sposition to ignore their 
verdicts, add an clement of special embarrassment to the problem 
of maintaining discipline in the Church. 

Patronage.—No part of the establishment i.s more distinctive, 
and none more perplexing than “patronage,” that is, the process 
by which clergymen are appointed to office. It presents a curious 
blending of ancient and modern elements, The higher ecclesiastics 
—bishops, deans, some canons and many incumbents—are ap¬ 
pointed by the crowm on the nomination of the prime minister. In 
the case of the ancient sees, the mediaeval proces.s is still followed, 
viz., cotific (Velirc to the dean and chapter accompanied by letters 
missive containing the name of the person whom they arc desired 
to elect, confirmation by the archbishop, consecration, homage, and 
enthronement in the cathedral. In the case of modern sees which 
have no cathedral chapters, the bishop is appointed by letters 
patent. Two archbishops and 24 bishops sit in parliament—the 
archbishops and the bishops of London, Durham and Winchester 
by right of their sees, the other bishops l)y seniority of their con¬ 
secration. The incumbents are nominated to the bishop of the 
diocese by patrons, w'ho arc either public (the lord chancellor, 
the bishops, colleges, the deans and chapters and other eccle¬ 
siastics holding patronage by title of their benefices), or private. 
The bishop has a limited pow'er of refusing institution, but, in the 
absence of disqualification duly proved, he must institute and in¬ 
duct the patron’s nominee to the benefice. This system is criticised 
as providing no adequate protection of parishioners against unsuit¬ 
able appointments, and various projects for amending it have been 
advanced: but it is generally allowed that patronage, although 
anomalous in theory does not work badly, and there is no agree¬ 
ment as to a satisfactory substitute. The system is closely hound 
up with the method by which the parochial clergy are remunerated. 
The parish is also a benefice, and the incumbent pos.sesse.s a life- 
tenure of the endowment attached to it. This also is much objected 
against by reformers, but it does not lack apologists. Opinion, 
however, seems to be tending towards an age-limit, which would 
remedy the principal fault of the existing system, viz., the incom¬ 
petence of aged and ailing clergymen. A recent measure securing a 
modest pension at the age of 70 has laid the foundation for further 
reforms. 

Tenure of the Ancient Endowments. —The C hurch of Eng¬ 
land is an endowed Church, and, if it were disestablished, its 
claim to retain possession of the ancient endowments would cer¬ 
tainly be disallowed. These endowments—fabrics, tithes, glebes, 
investments—are held by a multitude of corporations, sole and 
aggregate, on a service tenure, which is stated in the statutes 
which prescribe the functions of the bishops and clergy. Disestab¬ 
lishment would involve the dissolution of all these corporations. 
Such property as might be left to the disestablished Church would 
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be held under conditions which the Act of Disestablishment and 
Disendowment would create. It is the tenure of the endowments 
which forms now the most important aspect of the English estab¬ 
lishment, and the prospect of their partial or total loss constitutes 
the weightiest of all arguments against disestablishment. States¬ 
men shrink from the grievous social and economic disturbance 
which disendow'ment could not but involve. Churchmen dread the 
loss of the material resources which maintain throughout the 
country the ministrations of religion. Neither the reluctance of 
the first nor the apprehensions of the last could avert the catas¬ 
trophe if a breach between Church and State on a point of religious 
principle were to take place, and prove incapable of remedy. 

SCOTLAND 

If the establishment in England is the most complicated, that in 
Scotland is the simplest which Christendom includes. In Scotland 
a “clean sweep" of the mediaeval system was effected. I'he Church 
was equipped with a new polity, and in the course of history 
acquired an unprecedented independence. Its constitution as set 
out in the Church of Scotland Act, 1921, exhibits the model of 
“a free Church in a free State,” such as Cavour projected in the 
middle of the 19th century. The 3rd Article “declaratory of the 
Constitution of the Church of Scotland in Matters Spiritual” runs 
thus; 

This Church, as part of the Universal Church wherein the Lord 
Jesus Christ has appointed a government in the hands of Church 
oflice-bcarcrs, receives from Him, its Divine King and Head, and 
from Him alone, the right and power subject to no civil authority to 
legislate and to adjudicate finally, in all matters of doctrine, worship, 
government, and discipline in tlie Church, including the right to 
determine all questions concerning membership and office in the 
Church, the constitution and membership of its Courts, and the mode 
of election of its office-tiearers and to define the boundaries of the 
spheres of labour of its ministers and other office-bearers. Recognition 
by civil authority of the separate and independent government and 
jurisdiction of this Church in matters .spiritual, in whatever manner 
such recognition be cMpressed, does not in any way affect the character 
of this government and jurisdiction as derived from the Divine Head 
of the Church alone, or give to the civil authority any right of inter¬ 
ference with the proceedings or judgments of the Church within the 
.sphere of its .spiritual government and jurisdiction. 

Partly, thi.s unique independence may be ascribed to the 
jiresbyterian polity which, while magnifying the ministry, gave 
comparatively little importance to any section of it. There was 
nothing in Scotland ])arallel in political function to the episcopate 
in England, Partly, the emphasizing of ecclesiastical independence 
has grown from the union of the kingdoms, at first personal and 
then, since 1707, parliamentary also. When the centre of national 
government had been removed to London, and Scottish business 
became a comparatively subordinate element in British politics, 
the Church of Scotland ceased to move the anxious concern of 
statesmen, while it acquired in the popular regard an ever greater 
imp>ortance as the princiiial, almost the only surviving, witne.ss of 
an independent Scottish nationality. In more recent times, in 
Scotland as elsewhere, the secularisation of society has deprived 
all ecclesiastical concerns of much of their former importance. 
The attendance of the king's commissioner at the annual meeting 
of the general assembly, and the appointment of a number of 
presbyterian ministers as royal chaplains, form the chief tokens 
of that connection with the State which is ihe core of establish¬ 
ment. The State exercises no control over legi.slation, or ecclesi¬ 
astical courts, or patronage. Establishment in Scotland has no 
practical importance, though unquestionably its sentimental value 
as a solemn recognition of national Christianity is still great, and 
its abolition would be regretted by many, probably by most, 
Scottish citizens. 

THE UNITED STATES AND THE BRITISH DOMINIONS 

Save in Great Britain, there is no established Church through¬ 
out the English-speaking communities, though the relations of 
the Churches to the State are everywhere friendly. Bryce’s 
description of the situation in the United States holds good 
throu^out the British Dominions: 

The lecal position of a Christian church is In the United States 
^ply that of a voluntary association, or group of associations, 


corporate or unincorporate, under the ordinan,^ law. There is no 
such thing as a special ecclesiastical law; all questions, not only of 
property but of church discipline and jurisdiction, are, if brought 
before the courts of the land, dealt with as questions of contract; 
and the court, where it is obliged to examine a question of theology, 
as for instance whether a clergyman has advaiuinl opinions inconsistent 
with any creed or formula to which he has bound him.self—for it 
will prefer, if pos.siblc, to leave such matters to the proper ecclesiastical 
authority—will treat the point as one of pure legal interpretation, 
neither assuming to it.self theological knowledge, nor suffering con¬ 
siderations of policy to intervene. 

Religious bodies are in so far the objects of special favour that 
their property is in most States exempt from ta.\ation; and this is 
reconciled to theory by tlie argument that they are .serviceable as 
moral agencies, and diminish the expense incurred in respect of police 
administration. 

It would perhaps be true to say that there is an informal 
establishment of Christianity though not of the Churches, It is 
assumed that society is Christian. Religious ads inaugurate the 
sessions of the representative as.semblics. and no public function 
would be considered complete without them. Undoubtedly this 
informal establishment by public opinion and social habit is 
menaced by the increasing secularisation of society, but it is still 
strongly entrenched in the public sentiment of all English- 
si^eaking communities. Establishment in the true sense is limited 
to England and Scotland, and only in England does it possess any 
importance, or present any legal and constitutional problems. 

(H. H. H.) 

For special relationships between Church and State in Europe (anti 
clericali.sm, Kulturkampf), ice ANTin.KRirAi.i.sM; France; Ilislory; 
Germany: Mediaeval History, Ilislory from lyig to J64H, etc. 

CHURCH ARMY, an English religious organization, founded 
in 1882 by the Rc^v, Wilson Carlile (afterwards prebendary of St. 
Paul’s), who banded together in an orderly army of “.soldic'rs’’ 
and “officers” a few working men and women, whom he and 
others trained to act as “Church of England evangelists” among 
the outcasts and criminals of the Westminster slums. Previous 
exiierience had convinced him that the moral condition of the 
lowest classes of the people called for new and aggrcs.sive action 
on the part of the Church, and that this work was most effectively 
done by laymen and women of the same class as those whom it 
was de.sired to touch. It is essentially a working men’s and 
women’s mission to working people. As the work grew, a train¬ 
ing institution for evangelists was started in Oxford, but soon 
moved (1H86) to London, where, in Bryanston Street near the 
Marble Arch, the headquarters of the army are now established. 
Working men are trained as evangelists, and working women as 
mission sisters. Officers and sisters are paid a limited sum for 
their services either by the vicar or by voluntary local contribu¬ 
tions, Church Army mission and colporlage vans circulate 
throughout the country parishes, if desired, with itinerant evan- 
geli.sts, who hold simple missions, without charge, and distribute 
literature. F^ach van missioner has a clerical “adviiser.” Missions 
are also held in prisons and workhouses, at the invitation of the 
authorities. In 1888 (before the similar work of the Salvation 
Army was inaugurated) the Church Army established labour 
homes in London and elsewhere, with the object of giving a 
“fresh start in life” to the outcast and destitute. The Army has 
lodging homes, employment bureaus, cheap food depots, old 
clothes department, dispensary and a number of other social 
works. There is also an extensive emigration system, under which 
carefully tested men and families, of good character, chiefly of 
the unemployed class, are placed in permanent employment in 
Canada through the agency of the local clergy. 

See Carlile, art. “Church Army” in Hasting’s Encyclopaedia of 
Religion and Ethics; Rowan, Wilson Carlile and the Church Army; 
The Church Army Review, and other publications of Headquarters. 

CHURCH ASSEMBLY: see Canon Law: Canon Law in 
England and in the Anglican Cotnmunion; Convocation; and 
England, The Church of. 

CHURCH CONGRESS, originally an annual meeting of 
members of the Church of England, lay and clerical, to discuss 
matters religious, moral or social, in which the church is inter¬ 
ested. It has no legislative authority, and there is no voting on the 
questions discussed. The first congress was held in 1861 in the 
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hall of King’s College, Cambridge, and was the outcome of the It was a time when men were awaking to the need of better and 


revival of convocation in 1S52. The term is now used to designate 
similar meetings of laymen and ministers of any religious de¬ 
nomination. .SVv England. Church of. 

CHURCH COUNCIL: 5ee ('(H Ncrc and Church History. 
CHURCH HISTORY. In the following account of the his¬ 
torical evolution of the Church, the subject will be treated in three 
sections;—(A^ The ancient Church to the beginning of the pon¬ 
tificate of (Gregory the CluMt (ad sgo); The. C'hurch in the 
middle ages; (C; The modern Church. 

A. THE ANCIENT CHURCH 

The (rmifixion of Jesus Christ ri'sulted in the scattering of 
His followers, but within a short time they became convinced that 
He had risen from the dead, and would soon return to set u[) 
the expected Messianii kingdom, and so to accom[)lish the true 
work of the Messiah (cf. Acts i. 6 ff.). I'hey were thu.s enabled 
to retain the belief in His Messiahship which Hi.s death had 
threatened to destroy permanently. This belief laid upon them the 
responsibility of bringing as many of their countrymen as pos- 
siljle to re(ogni/.e Him as Messi.di, and to prepare themselves by 
repentam e and rightc-ousness for the i oming kingdom (cf. Acts 
ii. Ji, 3.S, iii. ig ct .\rq.). In Jerusalem the new movement had its 
centre, and (he chun h established there is rightly known as the 
mother church of Christendom. The life of the early Jewish 
disciples, so far as can be judged from our very meagre sources, 
was very much the same as that of their fellows. They conlinucfd 
faithful to the established .synagogue and temple worship (cf. 
Ads iii. 1 j, and did not think of founding a new sect, or of sepa¬ 
rating from the household of Israel (cf. Ads x. 14, xv. q, xxi. :i.) 
'I'here is little cxidenee that their religious or ethical ideals 
differed in any marked degree from tho.se of the more serious- 
minded among their countlymen, for the einpha.^is which they laid 
upon the need of righteousness was not at all uncommon. In their 
belief, however, in the Messiahship of Jc’sus, and their consecjuent 
assurance of the s{)eedy establishment by Him of the Messianic 
kingdom, they stood alone. 'I’lie first need of the hour, therefore, 
W'as to sliow that Jesus was the promised Messiah in spite of His 
crucifixion, a need that was met chiefly by te.stirnony to the 
resurrection, which iiecame the liurden of the rne.s.sagc* of the 
early di.sciples to their fellow-countrymen (cf. Ads ii. 24 If., iii. 
15 If , V. ). It was this need whicli led also to the development 
of Messianic prophecy and the ultimate interpretation of the 
Jewish Bible as a C'hrislian book (.o c Bhile). The second need 
of the hour was to bring the nation to repentance and righteous¬ 
ness in order that the Kingdom might come (cf. Ads iii. 19V 

Its Early Difficulties,—Meanwhile (he new movement spread 
(luile naturally beyond the confines of T.ilestine and found adher¬ 
ents among the Jews of the cli.s|jersion. Among the Christians 
who did most to .spread the gosj»el in the Gentile world was (he 
apostle I’aul, whose conxersion was the greatest event in the his- 
lory of the early Church. In his hands C hristianity became a new 
religion, fitted to meet the needs of all the xvorld, and freed 
entirely of the local and national meaning which had hitherto 
trttached to it. Paul saw in Jesus much more than the Jewish 
Messiah. He saw in C'hrist the divine Spirit, who had come down 
from heaven to transform the lives of men, all of whom are 
sinners. I'he Kingdom of xvhich the early disciples were talk¬ 
ing xvas interpreted by Paul as righteousness and peace and joy 
in the Holy Ghost (Rom. xiv. 17), a new {irinciplc of living, not 
a Jewish State. But Paul (aught also, on the basis of a religious 
experience and of a distinct thc-ory of redemption, that the Chris¬ 
tian is freed from the obligation to observe the Jewish law. He 
thus did away with the fundamental distinction between Jews and 
Gentiles, The transformed spiritual life of the believer expresses 
itself not in the oliservancc of Jewish law, but in love, purity and 
[leace. 'Phis precipitated a very serious conflict, of which we learn 
something from (he Epistle to the Galatians and the Book of Acts 
(XV. and xxii. ). j 

It was Chri.stianity in its universal form xvhich won its great vie- i 
tories, and finally became permanently established in the Roman ; 
world. 'Fhe appeal which it made to that world was many-sided. : 


purer living. To all who felt this need Christianity offered high 
moral ideals, and a tremendous moral enthusiasm, in its devotion 
j to a beloved leader, in its emphasis upon the ethical possibilities 
I of the meanest, and in its faith in a future life of blessedness for 
the righteous. It was a time of great religious interest, when old 
cults were being revived and new were finding acceptance on all 
sides. Chri.slianity, with its one God, and its promise of redemp¬ 
tion and a blessed immortality based upon divine revelation, met 
as no other contemporary faith did the awakening religious needs. 
It was a time also of great social unrest. With its principle of 
Christian brotherhood, its emphasis upon the eciuality of all be¬ 
lievers in the sight of God, and its preaching of a new social 
order to be set up at the return of Christ, it appealed strongly 
to multitudes, particularly of the poorer classes. That it won a 
permanent success, and finally took possession of the Roman 
world, was due to its combination of appeals. 

Christianity was essentially a proselytizing religion, not con¬ 
tent to ajipeal simply to one class or race of people, and to be 
one among many faiths, but believing in (he falsity or in.sufficiency 
of all others and eager to convert the whole world, but it did 
not win its victory without a struggle. Superstition, misutider- 
standing and hatre'd caused the Christians trouble for many gen¬ 
erations, and governmental rejiression (hey had to suffer occa¬ 
sionally, as a result of popular disturbances. No systematic effort 
xvas made by the imperial authorities to put an end to (he move¬ 
ment until the reign of Decius (250-251), whose policy of sup¬ 
pression was folloxved by Diocletian (303 ff.) and continued for 
some years after his abdication. In spite of all opposition the 
('hiifch steadily grew, until in 311 the emperor Galerius upon his 
death-bed granted it toleration; and in 513 the emperors Constan¬ 
tine and Licinius published the edict of Milan, proclaiming the 
principle of complete religious liberty, and making Christianity a 
legal religion in the full sense. 

Constantine, recognizing the growing strength of the Church 
and wi.shing to enlist the loyal su})in)rt of (he Christians, treated 
them with increasing favour, and finally was baptized upon hi.s 
death-bed (337). Under his successors, except during the brief 
reign of Julian (361-363), when the effort was made to reinstate 
paganism in its former jilace of supremacy, the C'hurch received 
growing support, until, under Theodosius the Great (379-395), 
orthodox Christianity. whi<h stood upon the platform adopted at 
Nicaea in 325, was finally e.stablished as the sole official religion of 
the state, and heathen worship was put under the ban. The union 
between Church and State thus constituted continued unbroken 
in (he East throughout the middle ages. The division of the 
Empire resulted finally in the dixdsion of the Church, which was 
practically complete by the end of the 6th century, but was 
made official ami final only in 1054, and the Eastern and Western 
halves, the Greek Catholic and the Roman Catholic Churches, 
went each its separate way. 

F'or long after the establishment of Christianity as the State 
religion, iiagariism continued strong, e.specially in the country dis¬ 
tricts, and in some parts of the world had more adherents than 
Christianity, but at length the latter became, at any rate nomi¬ 
nally, the faith of the whole Roman world. Meanwhile already 
before the 3rd century it went beyond the confines of the Empire 
in Asia, and by the end of the period was strong in Armenia, I^er- 
sia, Arabia and even farther east. It reached the barbarians on 
the northern and western borders at an early day, and the Goths 
were already Christians of the Arian type before the great migra¬ 
tions of the 4th century began. Other barbarians became Chris¬ 
tian, some in their own homes beyond the confines of the Empire, 
some within the Empire itself, so that when the hegemony of the 
West passed from the Romans to the barbarians the Church lived 
on. Thenceforth for centuries it was not only the chief religious, 
but also the chief civilizing, force at work in the Occident. 

The Christian Life. —^The most notable thing about the life 
of the early Christians was their vivid sense of being a people 
of God. called and set apart. They regarded themsclxes as sepa¬ 
rate from the rest of the world and bound together by peculiar 
ties; their citizenship was in heaven, not on earth (cf. Phil, iii. 
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20, and the epistle to Diognetus. c. 5), and the principles and laws 
by which they strove to govern themselves were from above: 
the present world was but temporary, their true life was in the 
future; Christ was soon to return, and the employments and 
labours and pleasures of this age were of small concern. The 
belief that the Church was a supernatural institution found fur¬ 
ther expression in the conviction of the presence and power of 
the Holy Spirit, supposed to be manifest in various striking ways, 
in prophecy, speaking with tongues and miracle-working. In this 
idea Paul also shared, but he carried the matter farther than 
most of his contemporaries and saw in the Spirit the abiding 
power and ground of the Christian life. Not simply in extraordi¬ 
nary phenomena, hut also in the everyday life of Christians, the 
Holy Spirit was present, and all the Christian graces were the 
fruits (c/. Gal. v. 22). A result of this belief was to give their 
lives a peculiarly enthusiastic or inspirational character. Theirs 
were not the everyday experiences of ordinary men, but of men 
lifted out of themsehes and transported into a higher sphere. 
With the passing of time the early enthusiasm waned, the ex])ec- 
tation of the immediate return of Christ was widely given up, the 
conviction of the Spirit’s presence became less vivid, and the con- 
tlict with heresy in the 2nd century led to the .substitution of 
oflicial control for the original freedom (sec below). The late 2nd 
century movement known as Montanism was in essence a revolt 
against this growing secularization of the Church, but the move¬ 
ment failed, and the development against which it protested was 
only hastened. The Church as an institution now looked forward 
to a long life upon earth and adjusted itself to the new situation, 
taking on largely the forms and customs of the world in which it 
lived. This did not mean that the Church ceased to regard itself 
as a supernatural institution, but only that its supernatural char¬ 
acter was shown in a different w'ay; the early conviction of the 
es.sential difference between the life of this world and that of 
the next lived on. and, as the Church became increasingly a world- 
institution, found vent in monasticisrn, W'hich was simply the 
effort to put into more consistent practice the other-worldly life, 
and to make more thoroughgoing work of the saving of one’s soul. 

There were Christian monks as early as the 3rd century, and 
before the end of the 4th monasticism (q.v.) was an established 
institution both in East and West. The monks and nuns were 
looked upon as the most consistent Christians, and were honoured 
accordingly. Those who did not adopt the monastic life endeav¬ 
oured on a lower plane and in a less perfect way to realize the 
common ideal, and by means of [xmance to atone for the deficien¬ 
cies in their performance. The existence of mona.sticism made it 
possible at once to hold up a high moral standard before the 
world and to permit the ordinary Christian to be content with 
something lower. With the growth of clerical sacerdotalism the 
higher standard was demanded also of the clergy, and the prin¬ 
ciple came to be generally recognized that they should live the 
monastic life so far as was consistent with their active duties in 
the world. The chief manifestation of this was clerical celibacy, 
which had become widespread already in the 4th century. Among 
the laity, on the other hand, the ideal of holiness found realiza¬ 
tion in the observance of the ordinary principles of morality 
recognized by the world at large, in attendance upon the means 
of grace provided by the Church, in fasting at stated intervals, 
in eschewing various popular employments and amusements, and 
in almsgiving and prayer. Christ’s principle of love was widely 
interpreted to mean chiefly love for the Christian brotherhood, 
and within that circle the virtues of hospitality, charity and help¬ 
fulness w'ere widely exercised. 

Worship.—The primitive belief in the immediate presence of 
the Spirit affected the religious services of the Church. They were 
regarded in early days as occasions for the free exercise of spir¬ 
itual gifts. As a consequence the completest liberty was accorded 
to Christians to take such part as they chose, it being a.ssumed 
that they did so only under the Spirit’s prompting. But the result 
of this freedom was confusion and discord, as is indicated by Paul’s 
ist Epistle to the Corinthians (see ch. xi., xiv.). This led to the 
erection of safeguards. Particular Christians were designated to 
take charge of the services, and orders of worship were framed | 
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out of which grew ultimately elaborate liturgies (see LiTrKovj. 
The Lord’s Supper first took on a more stereotyped character, 
and prayers to be used in connection with it an- found in the 
Didache (ch. ix , x.). There developed in the 3rd or 4th century 
what is known as the arcani disciplina, or secret discipline of the 
Church, involving concealment from the uninitiated and unholy 
of the more sacred parts of the Christian cult, such as baptism and 
the cucharist. with their various accompaniments, inchuling the 
Creed and the Lord’s Prayer. The same interest led to the division 
of the services into two general parts, which became known ulti¬ 
mately as the missa catcchumvnurum and the inissti pdeUiim ,— 
that is, the more public service of prayer, praise and preaching 
open to all, including the catechumens or candidat(‘s for Church 
membership, and the private service for the administration of the 
eucharist, open only to full members of the Churcli in good and 
regular standing. Meanwhile, as the general service tended to grow 
more elaborate, the missa fidclium tended to take on the character 
of the current Greek mysteries (see Eucharist). Many of the 
terms in common u.se in them were employed in connection with 
the Christian rites, and many of the conceptions, particularly that 
of sharing in immortality by communion with deity, became an 
essential part of Christian doctrine. Thus the early idea of the 
.services, as occasions for mutual edification through the inter¬ 
change of spiritual gifts, gave way in course of time to the theory 
that they consisted of sacred and mysterious riles by means of 
which communion with God is promoted. The emi)hasis accord¬ 
ingly came to be laid increasingly upon the formal side of wor¬ 
ship, and a value was given to the ceremonies as such, and their 
proper and correct performance by duly ciualified persons, i.c., 
ordained priests, was all-important. 

Doctrine.—Two tendencies appeared in the thought of the 
primitive Church, the one to regard Christianity as a law given 
by God for the government of men's lives, with the i)romise of 
a blessed immortality as a reward for its ob.servance; the other 
to view it as a means by which the corrupt and mortal nature of 
man is transformed, so that he becomes a spiritual and holy 
being. The latter tendency appeared first in the N(“w 'I’estament 
in I’aul, and afterwards in the Gospel and isl Ejjistle of John. 
The former found expression in most of our New Testament 
writings, in all of the apostolic fathers except Ignatius, and in 
the Apologists of the 2nd century. The two tendencies were not 
always mutually exclusive, but the one or the other was predomi¬ 
nant in every case. Towards the end of the 2nd century they 
were combined by Irenacus, bishop of Lyons. To him salvation 
bears a double aspect, involving both release from the (ontrol 
of the devil and the transformation of man’s nature by the in¬ 
dwelling of the Divine. Only he is saved who on the one hand 
is forgiven at baptism and so released from the power of Satan, 
and then goes on to live in obedience to the divine law, and on 
the other hand receives in baptism the germ of a new spiritual 
nature and is progressively transformed by receiving the body and 
blood of the divine Christ in the eucharist. This double concep¬ 
tion of salvation and of the means thereto was handed down to 
the Church of subsequent generations and became fundamental 
in its thought. 

The twofold conception referred to had its influence also upon 
thought about Christ. The effect of the legal view of Christianity 
was to make Christ an agent of God in the revelation of the 
divine will and truth, and so a subordinate being between God 
and the world, the Logos of current Greek thought. The effect 
of the mystical conception was to identify Chri.st with God in 
order that by His incarnation the divine nature might be brought 
into union with humanity and the latter be transformed. In this 
case too a combination was effected, the idea of Christ as the 
incarnation of the Logos or Son of God being retained and yet 
His deity being preserved by the assertion of the deity of the 
Logos. The recognition of Christ as the incarnation of the Logos 
was practically universal before the clo.se of the 3rd century, 
but His deity was still widely denied, and the Arian controversy 
which distracted the Church of the 4th century concerned the 
latter question. At the council of Nicaea in 325 the deity of 
Christ received official sanction and was given formulation in the 
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original Nicene Creed. Controversy continued for some time, but 
finally the Nicene decision was recognized both in East and West 
as the only orthodox faith. The deity of the Son was believed to 
carry with it that of the Spirit, who was associated with Father 
and Son in the baptismal formula and in the current symbols, 
and so the victory of the Nicene Christology meant the recogni¬ 
tion of the doctrine of the Trinity as a part of the orthodox faith 

The assertion of the deity of the Son incarnate in Christ raised 
another problem which constituted the subject of dispute in the 
Christological controversies of the 4th and following centuries. 
What i.s the relation of the divine and human nature.s in Christ? 
At the council of Chalcedon in 451 it wa.s declared that in the per¬ 
son of Christ are united two complete nature.s, divine and human, 
which retain after the union all their properties unchanged. This 
was supplemented at the 3rd council of Constantinople in 680 by 
the .statement that each of the natures contains a will, so that 
Christ possesses two w'ills. The Western Church accepted the 
decision.s of Nicaea, Chalcedon and Constantinople, and so the 
doctrines of the Trinity and of the two natures in Christ were 
handed down as orthodox dogma in West as well as East. 

Meanwhile in the We.stern Church the subject of sin and grace, 
and the relation of divine and human activity in .salvation, re¬ 
ceived .special attention; and finally, at the 2nd council of Orange 
in 52(>, after both I'elagiani.srn and senii-Pelagianism had been 
repudiated, a moderate form of Augustinianism was adopted, 
involving the theory that every man as a result of the I’all is in 
such a condition that he c:an take no stejes in the direction of sal¬ 
vation until he ha.s been renewed by the divine grace given in 
baptism, and that he cannot continue in the good thus begun 
except by the coiislarit assist.ince of that grace, which is medialc*d 
only by the Catholic Church. I'his decision was confirmed by 
Boniface 11 ., and became the accepted doctrine in the Western 
Church of the middle ages 

Organization— The origin and early development of cccle.si- 
a.stical organization are involved in ohscurity. 

In the earliest d.ays the Church was regarded as a divine insti¬ 
tution, ruled not by men but by the Holy .Spirit. At the same time 
it was believed that the Spirit inifiarlecl different gifts to differ¬ 
ent believers, and each gilt fittc'd its recipient for the performance 
of .some service, being intended not for his own good but for the 
good of his brethren (c/. i Cor xii ; Eph. iv. ii). The chief of 
these was the gift of fc*aching, that is, of understanding and inter¬ 
preting to others the will and truth of God. Those who were 
endowed more largely than their fellows with this gift were com¬ 
monly known as apostles, pro[)hets and teachers (c/. Acts xiii. i; 

1 (’or, xii. 28; Eph. ii. 20, iii. 5, iv, ii ). The apostles were travel¬ 
ling missionaries or evangelists; there were many of them in the 
primitive Church, and only gradually did the term come to be 
applied exclusively to the twelve and Paul. There is no sign that 
the apostles, whether the twelve or others, held any official posi¬ 
tion in the Church: that they had a large measure of authority 
goes without saying. I>ut it depended always ujion their brethren’s 
recognition of their possession of the divine gilt of aposticship, 
and the right of Churches or individuals to test their claims and 
to refuse t(t li.stcn to (hern if they did not vindicate their divine 
call was everywhere recognized Witness, for instance, F’aul's 
reference to false apostles in 2 Cor, xi. 13. and his etforts to estab¬ 
lish his own apostolic c haraeler to the satisfaction of the Corinthi¬ 
ans and Galatians (1 Cor. i,x. 1 tf.; 2 Cor. x. 13: Gal. i. S ft.), and 
the reference in Rev. ii. 2 to the fact that the Church at Ephesus 
had tried certain men who claimed to be apostles and had found 
them false. 

Between the apostles, [)rophcts and teachers no hard-and-fast 
lines can be. drawn. The apostles were commonly missionary 
prophets, called permanently or temporarily to fhi^ s{>ecial work 
of evangelization (c/. Acts xiii, 1), while the teachers seem to 
have been distinguished both from apostles and prophets by the 
fact‘that their spiritual endowment was less strildngly su|>er- 
natural. The indetinilencss of the boundaries between the three 
classes, and the free interchange of names, show how far they 
were from being definite offices or orders within the Church, 

But at an early day we find regular otficers in this and that 


local Church, and early in the 2nd century the three permanent 
offices of bishop, presbyter and deacon existed at any rate in Asia 
Minor. Their rise was due principally to the necessity of admin¬ 
istering the charities of the Church, putting an end to disorder and 
confusion in the religiou.s services, and disciplining offenders. 
Regular officers within the local Churches gradually made their 
appearance, sometimes simply recognized as charged with respon¬ 
sibilities which they had already voluntarily assumed {cf. 1 Cor. 
xvi. 15), sometimes appointed by an apo.stle or prophet or other 
specially inspired man {cf. Acts xiv. 23; Titus i. s; i Clement 
44), sometimes formally chosen by the congregation itself {cf. 
Acts vi.). These men naturally acquired more and more, as time 
passed, the control and leadership of the Church in all its activi¬ 
ties, and out of what was in the beginning more or less informal 
and temporary grew fixed and permanent offices, the incumbents 
of which were recognized as having a right to rule over the Church, 
a right which once given could not lawfully be taken away unless 
they were unfaithful to their trust. Not continued endowment by 
the Spirit, but the possession of an ecclesiastical office now became 
the basis of authority. The earliest expression of thi.s genuinely 
official principle is found in Clement’s Epistle to the Corinthians 
(ch. xliv.). 

The earliest distinct evidence of the organization of Churches 
under a single head is found in the Epistles of Ignatius of Antioch, 
which date from the latter part of the reign of Trajan {c. 116). 
Ignatius bears witness to the presence in various Churches of Asia 
Minor of a .single bishop in control, with w'hom are associated as 
his .subordinates a number of elders and deacons. This form of 
organization ultimately became universal. Where there were one 
bishop and a number of presbyters and deacons in a church, the 
presbyters constituted the bishop’s council, and the deacons his 
assistants in (he management of the finances and charities and in 
the conduct of the services. 

Meanwhile the rise and rapid .spread of Gnosticism iq.v.) pro¬ 
duced a crisis in the Church of the 2nd century, and profoundly 
affected the ecclesiastical organization. The views of the Gnostics, 
and of Marcion as well, seemed (o the majority of Christians 
:lestructivc of the gospel, and it was widely felt that they were too 
dangerous to he tolerated. The original dependence upon the Spirit 
or light and guidance was inadequate. The men in (jiiestion 
claimed to be Christians and to enjoy divine illumination as truly 
as anybody, and so other safeguards appeared necessary. It was 
in the effort to find such safeguards that steps were taken which 
inally resulted in the institution known as the Catholic Church. 
The first of these steps was the recognition of (he teaching of the 
apostles as the exclusive standard of Christian truth. This found 
(ixpression in the formulation of our New Testament, and of an 
apostolic rule of faith, of which the old Roman symbol, the origi¬ 
nal of our present Apostles’ Creed, is one of the earliest examples. 
)ver against the claims of the Gnostics that they had apostolic 
authority, either oral or written, for their preaching, were set 
hese two standards, by which alone the apostolic character of any 
doctrine was to be tested {cf. Irenaeus, Adversus Haereses, i. 10, 
ii. 3, 4; Tertullian, Dc Prescriptione H acre tic orutn). But these 
standards prove<i inadequate to the emergency, for it was possible, 
"specially by the use of the allegorical method, to interpret them in 
more than one way, and their apostolic origin and authority were 
not everywhere admitted. In view of this difficulty, it was claimed 
hat the apostles had appointed the bishops as their successors, 
and that the latter were in possession of special divine grace 
enabling them to transmit and to interpret without error the 
caching of the apostles committed to them. This is the famous 
hcory known as “apostolic succession.” The idea of the apostolic 
appointment of church officers is as old as Clement of Rome, 
but the use of the theory to guarantee the apostolic character of 
episcopal teaching was due to the exigencies of the Gnostic con¬ 
flict. Irenaeus {op. cit. iii. 3, iv. 26, 33, v. 70), Tertullian {op. cit., 
32) and Hippolyt.us {Philosophumena, bk. i., preface) are about 
>ur earliest witnesses to it, and Cyprian sets it forth quite clearly 
in his epistles. The Church was thus in possession not only of 
authoritative apostolic doctrine, but also of a permanent apostolic 
office, to which alone belonged the right to determine what that 
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doctrine is. T6e combination of this idea with that of clerical 
sacerdotalism completed the Catholic theory of the Church and 
the clergy. Saving grace is recognized as apostolic grace, and the 
bishops as successors of the apostles become its sole transmitters. 
Bishops are therefore necessary to the very being of the Church, 
which without them is without the saving grace for the giving of 
which the Church exists {cf, Cyprian, Ep. 33, “ecclesia super epis- 
copos constituitur”; 66, “ecclesia in episcopo”; also Ep. 59, 
and De unitate ecclesiae 17). 

These bishops were originally not diocesan but congregational, 
that is, each church, however small, had its own bishop. This is 
the organization testified to by Ignatius, and Cyprian’s insistence 
upon the bishop as necessary to the very existence of the Church 
seems to imply the same thing. Congregational episcopacy was the 
rule for a number of generations. But after the middle of the 3rd 
century diocesan episcopacy began to make its appearance here 
and there, and became common in the 4th century under the 
influence of the general tendency toward centralization, the in¬ 
creasing power of city bishops, and the growing dignity of the 
episcopate (cf. canon 6 of the council of Sardica, and canon 57 
of the council of Laodicea; and see'Harnack, Mission und Atis- 
breitung, pp. 319 seq.). This enlargement of the bishop’s parish 
and multiplication of the churches under his care led to a change 
in the function.s of the presbyterate. So long as each church had 
its own bishop the presbyters constituted simply his council, but 
with the growth of diocesan episcopacy it became the custom to 
pul each congregation under the care of a particular presbyter, 
who performed within it most of the pastoral duties formerly dis¬ 
charged by the bishop himself. The presbyters, however, were not 
independent officers. They were only representatives of the 
bishop, and the churches over which they were set were all a part 
of his parish, so that the Cyprianic principle, that the bi.shop is 
necessary to the very being of the Church, held good of diocesan 
as well as of congregational episcopacy. 

The belief in the unity of the entire Church had existed from the 
beginning. Though made up of widely scattered congregations, 
it was thought of as one body of Christ, one people of God. This 
fdeal unity found expression in many ways. Intercommunication 
between the various Christian communities was very active. 
Christ ian.s upon a journey were always sure of a warm welcome 
and hospitable entertainment from their fellow-disciples. Mes¬ 
sengers and letters were sent freely from one church to another. 
Documents of various kinds, including gospels and apostolic 
epistles, circulated widely. Thus in various ways the feeling of 
unity found expression, and the development of widely separated 
parts of Christendom conformed more or less closely to a com¬ 
mon type. It was due to agencies such as these that the scat¬ 
tered churches did not go each its own way and become ultimately 
separate and diverse institutions. But this general unity became 
official, and expressed itself in organization, only with the rise of 
the conciliar and metropolitan systems. Already before the end 
of the 2nd century local synods were held in Asia Minor to deal 
with Montanism, and in the 3rd century provincial synods became 
common, and by the council of Nicaea (canon 5) it was decreed 
that they should be held twice every year in every province. 
Larger synods representing the churches of a number of contigu¬ 
ous provinces also met frequently; for instance, in the early 4th 
century at Elvira, Ancyra, Neo-Caesarea and Arles, the last 
representing the entire Western world. Such gatherings were spe¬ 
cially common during the great doctrinal controversies of the 4th 
century. In 325 the first general or oecumenical council, represent¬ 
ing theoretically the entire Christian Church, was held at Nicaea. 
Other councils of the first period now recognized as oecumenical 
by the Church both East and West are Constantinople I. (381), 
Ephesus (431), Chalcedon (451), Constantinople II. (553). All 
these were called by the emperor, and to their decisions he gave 
the force of law. Thus the character of the Church as a State 
institution voiced itself in them (see CouxaL). 

The theory that the bishops are successors of the apostles, and 
as such the authoritative conservators and interpreters of apostolic 
truth, involves of course the solidarity of the episcopate, and the 
assumption that all bishops are in complete harmony and bear wit¬ 
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ness to the same body of doctrine. This assumption, however, has 
not always been sustained by the facts. Serious disagreements 
even on important matters developed frequently. As a result the 
oecumenical council came into existence especially for the purpo.se 
of settling disputed questions of doctrine, and giving to the collec¬ 
tive episcopate the opportunity to express its voice in a final and 
official way. At the council of Nicaea, and at the oecumenical 
councils which followed, the idea of an infallible episcopate giving 
authoritative and permanent utterance to apostolic and therefore 
divine truth, found clear expression, and has been handed down 
as a part of the faith of the Catholic Church both Ea.*;! and West. 

Meanwhile the Roman episcopate developed into the. papacy, 
which claimed supremacy over the entire Chri.stian Church, and 
actually exercised it increasingly in the West from the 5th century 
on. This'development was forwarded by Augustine, who in his 
famous work Dc civitatc Dei identified the Church with the King¬ 
dom of God, and claimed that it was supreme over all the nations 
of the earth, which make up the civitas terrena or earthly state. 
Augustine’s theory was ultimately accepted everywhere in the 
West, and thus the Church of the middle agc.s was regarded not 
only as the sole ark of salvation, but also as the ultimate authority, 
moral, intellectual and political. Upon this doctrine was built, not 
by Augustine himself but by others w'ho came after him, the 
structure of the papacy, the bi.shop of Rome being finally recog¬ 
nized as the head under Christ of the civitas Dei, and so the 
supreme organ of divine authority on earth (see Papacy and 
Pope). 

B. THE CHRISTIAN CHURCH IN THE MIDDLE AGES 

The middle ages came into being at the time when the political 
structure of the world, based upon the conquests of Alexander 
the Great and the achievements of Julius Caesar, began to di.s- 
integrate. They were present when the believers in Mohammed 
held sway in provinces which Alexander had brought under the 
influence of Hellenism; while the Lombards, the West Goth.s, the 
Franks and the Anglo-Saxons had established kingdoms in Italy, 
Spain, Gaul and Britain. 

The East, —Ancient and mediaeval times were not separated 
by so deep a gulf in the East as in the West; for in the East the 
Empire continued to exist, although within narrow limits, until 
towards the end of the middle ages. Constantinople only fell in 
1453. Ecclesiastical Byzantinism is therefore not a product of 
the middle ages; it is the outcome of the. development of the 
eastern half of the empire from the time of Constantine the Great. 
Imperial power extended equally over State and Church. 
Since the emperor ruled the Church there was no longer any 
question of independence for the bishops. 

The orthodoxy of the Pkistern Church was also a result of the 
Church’s development after the time of Constantine. In the long 
strife over dogma the old belief of the Greeks in the value of 
knowledge had made itself felt, and this faith was not extinct in 
the Eastern Church. But the strife over dogma ended with the 7th 
century. After the termination of the Monothelite controversy 
(O38-680), creed and doctrines were complete; it was only neces¬ 
sary to preserve them intact. Theology, therefore, now resolved 
it.self into the collection and reproduction of the teaching of 
ancient authorities. The great dogmatist of the Ea.stern Churih, 
John of Damascus (c. 699-753), who .stood on the threshold of 
the middle ages, formulated clearly and precisely his working 
principle; to put forward nothing of his own, but to present the 
truth according to the authority of the Bible and of the Fathers 
of the Church. 

In the Eastern Church the religious interest concerned itself 
more keenly with the mystic rites of divine worship than with 
dogma. Here was more than knowledge; here were representations 
of a mystic sensuousness, solemn rites, which brought the faithful 
into immediate contact with the Divine, and guaranteed to them 
the reception of heavenly powers. We may gauge the energy with 
which the Greek intellect turned in this direction if we call to 
mind that the controversy about dogma was replaced by the 
controversy about images. This raged in the Eastern Church for 
more than a century (726-843), and only sank to rest when the 
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worship of images was unconditionally conceded. In this connec¬ 
tion the image was not looked upon merely as a symbol, but as 
the vehicle of the presence and power of that which it repre¬ 
sented. 

Consislent with this circle of ideas is the cultivation of re¬ 
ligious experience. A beginning had been made, in the 5th century, 
by the Neo-platonic Christian who addressed his contemporaries 
under the mask of Dionysius the Arcopagile. He is the first of a 
series of theological mystics which continued through every cen¬ 
tury of the* middle ages. It i.s this striving after religious experi¬ 
ence that gives to the; Oriental monastichm (q.v.) of the middle 
ages its jiecuiiar character; in it the old Hellenic ideal of the wise 
man who has no wants, avrdfjKtia, was from the first fused w'ith 
the (Christian conception of unreserved self-.surrender to God as 
the highest aim and the highest good. 

'I'he Eastern Ciiurch, then, throughout the middle ages, re¬ 
mained true in every particular to its ancient character. It did not 
develt^p as did the Weste rn Church during this period, but room 
for cxfJdTi.uon was fcnincl in the* new nations which had sprung into 
exi.stence since the beginning of the middle ages; the Hulgarians, 
thi’ Serbians, and the multifarious i>eo|)les grou{K‘d under the name 
of Kussians. One oulccmie cd this expansion was the impo.ssibility 
of continuing tcj share the life of the Western Church. Neither in 
the East nor in the West was a .separation desired; but it was 
inevitable, .since the lives of East and West were moving in 
dillerent directions. 

Since- the lime when the church of eastern Syria had decided, in 
opposition to the- church of the Ein[)ire, to cling to the ancient 
views of Syrian thcologiaiLS—therefore also (o the leaching and 
person of Nesturnis—her relations were broken off with the 
church in western Syria and in Greek and Latin countries; but 
the [)ower of Pie.shtrian ('hristianily was not thereby diminishc*c|. 
Sejearated from the Wc'st, it directed its energies towards the 
lOast, ancl hi-re its nc-.arest neighbour was the Persian church. The 
latter followc-d, almost without opposition, the impul.se received 
from Syria; from the rule of the jcatriarch liabaeus (4C)8-50.t) it 
may be? considered clelinitc'ly Nestorian. Thus there survived in 
mid-Asia ;i widely-scattered remnant, which, although out of 
touch with the ancient u.sages of Christian civilization, yet in no 
way lacked higher culture-. Nc-storian philosophers and medical 
practitioners became the' teachc-rs of the great Arabian natural 
philosophc-rs of (he middle ages, and the latter obtained their 
knowl(-()ge of Greek Ic-arning from Syriac translations of the 
works of Greek thinkc'rs. 

Political conditions at llie beginning of the middle ages fa¬ 
voured the Nestorian church, ancl the fact that the Arabs had 
conc|u<'red Syria. Palestine and Egypt, made it [lossilile to exert 
an influence on the Christians in these countries. Of still more 
im|)ortaii(e was the bri.sk commercial intercourse between central 
Asia and the countries of the I-'ar East; for this led the Ncs- 
toriaiis into China. Put with the consolidation of Mohammedan 
powc-r the* gre-ater part of Nestorian C'hristeiulom was swallowed 
up by J.slam, and only remnants of this once c-xtensive church 
have sur\i\ecl until modern limes. The middle ages were even 
rxjort? cli.s.isirous for Monophysite Christianity; in their ea.se there 
was no alternation of rise and decline, and there is only a long 
period of gradual exhaustion to chronicle, alike in Syria and in 
Egypt. 

The West.—(i.) During the- early middle ayes the central 
fact in the history of the Church is the influence of the foundation 
of the Teutonic States. While the Eastern (Turch was stereo¬ 
typing those peculiar char.u terist ic s which made her a thing apart, 
the Church of the We.st was brought face to face with the greatest 
revolution that Europe has ever experienced. At the end of the 
6lh century all the' provinces of the Empire had become inde- 
ix'tulent kingdoms, in which concpierors of Germanic race formed 
the dominant nationality. Thi.s is the great fact which stands out 
at the bc'ginning of the history of the Church in the middle ages. 
The continuity of the political history of Eurc^pc was violently 
interrupted by the Germanic invasion, but not that of the history 
of the Church. Creed and dogma, above all. remained unchanged. 
The doctrinal decisions of the ancient Church remained the inde¬ 


structible canon of belief, and what the theologians of the ancient 
Church had taught was reverenced as beyemd improvement. The 
entire form of divine worship remained therefore unaltered. Even 
where the Latin tongue was not understood by the people, the 
Church preserved it in the mass and in the administration of the 
sacraments, in her exorcisms and in her benedictions. The organ¬ 
ization of ecclesiastical offices; and the property and social status 
of the Church and of the hierarchy, remained unchanged. 

Nevcrthcle.ss, the new conditions did exercise the strongest in¬ 
fluence upon the character of the Church. The churche.s of the 
Lombards, West Goths, Franks and Anglo-Saxons, all counted 
them.‘;elves parts of the Catholic Church; but the Catholic Church 
had altered its condition; it lacked the penver of organization, 
and split up into territorial churches. Under the Empire the 
oecumenical council had been looked ujion as the highest repre¬ 
sentative organ of the Catholic Church; Imt the earlier centuries 
of the middle ages w’itnes.sed the convocation of no oecumenical 
counc ils. Under the Empire the bishop of Rome had jiossesscd in 
the Church an authority recognized and protected by the State; 
among the new territorial churches, respect for Rome and for the 
successor of lT*ter was not fcrrgottc-n but had altered in character; 
legal authority had become merely moral authority; its w’ielder 
could exhort, warn, advi.se, but could not command. The bishops 
continuc'd to meet in synods as before, but the councils became 
territorial synods; they were called together at irregular interval.s 
by the king, and their decisions obtained legal effect only by royal 
sanction. 

In the middle ages the civitizhif^ task of the Church was first 
approached in England. Aldhelm (d. 709) and the Venerable 
Hc'de (d. 785 ) were the first scholars of the period. England was 
also the home of Winfrid Bonifatius (^{. Boniface, d. r. 757), who, 
in (<)-o|)eralion with the l)ishops of Rome, began the reorganiza¬ 
tion of the Frankish church, which had fallen into confusion and 
dec:ay during the juilitical disorders of the last years of the Mero¬ 
vingians. Jt was Boniface, too, who, with the aid of numerous 
English priests, monks and nuns, introduced the literary culture 
of England into Germany. 

Charlemagne (d. 81.D built on the foundations laid hy St'. 
Boniface*. 'Fhe importance of Charlemagne's work, from the 
point of view of the Church, consists in his having led back 
the Franki.sh Church to the fulfilment of her functions as a re¬ 
ligious and c ivilizing agent. This was the purpose of his ecclesiasti¬ 
cal legislation. The principal means to this end taken by him was 
the raising of the status of the c lergy. For the* jiurpose* eif e arrying 
e)ut his ideas Charlemagne gathered round him the best intellects 
of Europe. None w*as meire intimately associated with liim than 
the Anglei-Saxon Alcuin (d. 804): but he was only one among 
many. Under thi.s guidance the*ology flourished in the Frankish 
cmi>ire. It was as little eiriginal as that eif Beele*; feir on the conti¬ 
nent, too, scholars were content to think what those of old had 
thought before them. Bui in so doing they did not only repeat the 
old formulae; the ideas of the men of old sprang into new life. 
This is shown hy the searching discussions to w'hich the Adoption- 
ist controversy gave rise. At the .same time, the controversy with 
the Eastern Church over the adoration of images shows that the 
younger Western theology felt itself equal, if not superior to the 
Greek. 

The second generation of Frankish theologians did not lag 
behind the first. Hrabanus of Fulda (who died archbishop of 
Mainz in 856) was in the range of his knowledge undoubtedly 
.-Meuin’s superior. He was the first learned theologian iiroduced 
by Germany. His disciple. Abbot Walafrid Strabo of Rcichenau 
(d. 849). was the author of the Glossa Ordinaria, a work whic'h 
formed the foundation of biblical exposition throughout the 
middle ages. France was still more richly provided with theo¬ 
logians in the qth century; her most prominent names are 
Hincmar, archbishop of Reims (d. 882), Bishop Prudentius of 
Troyes (d. S61). the monks Servatus Lupus (d. 862), Radbert 
Paschasius (d. c. S60), and Ratramnus (d. after 868); and the 
last theologian who came into France from abroad, Johannes 
Srotus Erigena (d. r. 880). The real strength of Erigena was in 
the field of speculative metaphysics; the controversy about 
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predestination, which, in the 9th century, Hincmar and Hrabanus 
fought out with the monk Gottschalk of Fulda, as well as the 
discussions that arose from the definition of the doctrine of 
(ransubstantiation by Radbert, enable us to gauge the intellectual 
energy with which theological problems were being handled. 

Charlemagne followed his father’s policy in carrying out his 
ccclesiasticai measures in close association with the bishops of 
Rome. The relation was one of co-operation, without supremacy 
on either side. There were, indeed, forces tending in the contrary 
direction; and these were present in the Frankish empire. Evi¬ 
dence of this is given by the canon law forgeries of the 9th cen¬ 
tury; especially the great collection of the Pseudo-lsidorian 
Decretals (see Decretals), the fundamental idea being that all 
lay control in ecclesiastical affairs is wrong. For the moment, how¬ 
ever, this party met with no success. Of more importance was 
the fact that at Rome the old conditions, the old claims, and the 
old law were unforgotten. For example, Nicholas I. (858-867) 
drew a picture of the divine right and unlimited power of the 
bishop of Rome, which anticipated all that the greatest of his 
.successors were, centuries later, actually to effect. The time had 
not, however, yet come for the establishment of the papal world- 
dominion. For, while the power of Charlemagne’s successors was 
decaying, the papacy itself became involved in the confusion of the 
party strife of Italy and of the city of Rome, and was plunged in 
consequence into such an abyss of degradation (the so-called 
Pornocracy), that it was in danger of forfeiting every shred of its 
moral authority over Christendom. 

(ii.) During the central period of the Middle Ages the antago¬ 
nism between the German conception of ecclesiastical affairs and 
Roman views of ecclesiastical law found inevitable expression. 
'I’his was most obvious in the matter of appointment to bishoprics. 
At Rome canonical election was alone regarded as lawful; in 
Germany, on the other hand, developments since the time of 
Charlemagne had led to the actual appointment of bishops being 
in the hands of the king, although the form of ecclesiastical elec¬ 
tion was preserved. 

The practice customary in Germany was finally transferred to 
Rome itself. The desperate position of the papacy in the nth 
century obliged Henry III. to intervene. When, in Dec. 1046, 
after three rival popes had been set aside, he nominated Suidgar, 
bishop of Bamberg, as bishop of Rome before all the people in 
St. Peter’s, the papacy was bestowed in the same way as a Ger¬ 
man bishopric; and what had occurred in this case was to become 
the rule. By procuring the transference of the patriciate from the 
Roman people to himself Henry assured his influence over the 
aj)!'Ointment of the popes, and accordingly also nominated the 
successors of Clement II. 

His intervention saved the papacy. For the popes nominated 
by him, Leo IX. in particular, were men of high character, who 
exercised their office in a loftier spirit than their corrupt prede¬ 
cessors. They placed themselves at the head of the movement 
for ecclesiastical reform. But it was not possible for the relation 
between Empire and Papacy to remain what Henry III. had 
made it. 

The original sources of this reform movement lay far back, 
in the time of the Carolingians. It has been pointed out how 
Charlemagne pressed the monks into the service of his civilizing 
aims; but he thereby alienated monasticism from its original 
ideals. These, however, had far too strong a hold upon the Roman 
world for a reaction against the new tendency to be long avoided. 
This reaction began with the reform of Benedict of Aniane (d. 
821), the aim of which was to bring the Benedictine order back 
to the principles of its original rules. In the next century the 
reform movement acquired a fresh centre in the Burgundian mon¬ 
astery of Cluny. A large number of the reformed monasteries 
attached themselves to the congregation of Cluny, thus assuring 
the influence of reformed monasticism upon the Church, and 
securing likewise Its independence of the diocesan bishops, since 
the abbot of Cluny was subordinate of the pope alone (see Cluny, 
Benedictines, and Monasticism). Everywhere the object was 
the same: the supreme obligation of the Rule, the renewal of 
discipline, and also the economic improvement of the monasteries. 


The reform movement had originally no connection with 
ecclesiastical politics; but that came later when the leaders turned 
their attention to the abuses prevalent among the clergy, to the 
conditions obtaining in the Church in defiance of the ecclesiastical 
law. '‘Return to the canon law!” was now the battle-cry. The 
programme of reform thus included the freeing of the Church 
from the influence of the State, the recovery of her absolute con¬ 
trol over all her possessions, the liberty of the Church and of the 
hierarchy. 

As a result, the party of reform placed itself in opposition to 
those ecclesiastical conditions which had arisen since the con¬ 
version of the Teutonic peoples. It was, then, a fact pregnant 
with the most momentous consequences that Leo IX. attached 
himself to the party of reform. For, thanks to him and to the 
men he gathered round him (Hildebrand, Humbert and others), 
their principles were established in Rome, and the pope himself 
became the leader of ecclesiastical reform. But the carrying out 
of reforms led at once to dissensions with the civil power, the 
starting-point being the attack upon simony, this term covering 
all transferences by laymen of ecclesiastical offices or benefices, 
even though no money changed hands in the process. Thus the 
lord who handed over a living was a simonist, and so loo was the 
king who invested a bishop. The Church at first concentrated 
her attack upon investiture. In 1059 the new system of papal 
election introduced by Nicholas II. (see Conclave) ensured the 
occupation of the Holy See by a pope favourable to the party of 
reform; and in 1078 Gregory VH. issued his prohibition of lay 
investiture. In the years of conflict that followed Gregory looked 
far beyond this point; he set his aim ever higher, until, in the end, 
his idea was to concentrate all ecclesiastical power in the hands 
of the pope, and to raise the papacy to the dominion of the 
world. Thus was to be realized the old dream of Augustine: that 
of a Kingdom of God on earth under the rule of the Church. But 
it was not given to Gregory to reach this goal, and his successors 
had to return again to the strife over investiture; and the long 
struggle ended in a compromise by the Concordat of Worms 
(1122), the essential part of which was that the Empire accepted 
the canonical election of bishops, while the Church acknowledged 
that the bishop held his temporal rights from the Empire, and 
was therefore to be invested with them by a touch from the royal 
sceptre. A similar solution was arrived at in England. In France 
the demands of the Church were successful to the same degree as 
in England and Germany, but without any conflict. Thus the Ger¬ 
manic element in the law regarding appointment to bishoprics was 
eliminated. Somewhat later it disappeared also in the case of 
the churches of less importance, patronal rights over these being 
substituted for the former absolute ownership. The pontificate of 
Ale.xandcr III. (1159-81) decided this. 

Jhe Teutonic peoples had been taking the lead in the expansion 
of Christianity; but the spirit of the Latin races now began to 
assert itself. Scholasticism, the new theology, had its home in the 
Latin countries. Reason as well as authority had been appealed 
to as the foundation of theology; but for the theologians of the 
9th and 10th centuries, whose method had been merely that of 
restatement, ratio and auctoritas were in perfect accord. Then 
Berengar of Tours (d. 1088) ventured to set up reason against au¬ 
thority: by reason the truth must be decided. This involved the 
question of the relation in theology of authority and reason, and 
of whether the theological method is authoritative or rational. 
To these questions Berengar gave no answer; he was ruined by 
his opposition to Radbert’s doctrine of transubstantiation. The 
Lombard Anselm (d. 1109), archbishop of Canterbury, was the 
first to deal with the subject. He took as his starting-point the 
traditional faith; but he was convinced that whoever has ex¬ 
perience of the truths of the faith would be able to understand 
them, by the exercise of his natural reason. 

It was a bold conception—too bold for the mediaeval world, for 
which faith was primarily the obligation to believe. It was easy, 
therefore, to understand why Anselm’s method did not become 
the dominant one in theology. Not he, but the Frenchman Abelard 
(d. 1142), was the creator of the scholastic method. Abelard, too, 
started from tradition; but he discovered that the statements of 
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the various authorities are very often in the relation of sic et 
non, yes and no. Ufion this fact he ba.sed his pronouncement as 
to the function of theology: it must employ the dialectic method 
(0 reconcile the (ontradictions of t radii ion, and thus to shape the 
doctrines of the faith in accordance with reason. Ry teachinf^ this 
method Abelard created the implements for the erection of the 
ffreat theological .systems of the schoolmen of the 12th and i.^th 
centuries: Peter I.ombard (d. tt6o), Alexander of Hales (d. 
1245), Alherlus Magnus (d. 1280) and Thomas Aquinas (d. 
1275). I'hey arlventurcd a complete exposition of Christian 
doctrine that should be altogether ecclesiastical and at the same 
time altogether rafionnl. In so doing they set to work to complete 
the development of ecclesiastical dogma; the formulation of 
the Catholic doctrine of the Sacraments was the work of scholas¬ 
ticism. 

Canon law is the twin-sister of scholasticism. At the very time 
when Pelcjr Lombard was shaping his Sentences, the monk (iratian 
of bologna was making a new collection of laws. It was not only 
signihrant that in the Concordia discnrdantiuin canonum ecclesias¬ 
tical laws, whether from authentic or forged sources, were gath¬ 
ered together without regard to the exi.sting civil law; of even 
greater eventual importance was the fact that Gratian taught that 
the contradiclion.s of the canon law were to be reconciled by the 
same method as that used by theology to reconcile the dis¬ 
crepancies of doctrinal tradition. Thus Gratian became the 
founder of the science of canon law, a science which, like the 
scholastic theology, was entirely ecclesiastical and entirely rational 
(.vee Canon Law ). 

Like the new theology and the new science of law, the new 
monasticisin w’as also rooted in Latin soil. The duly of the priest- 
monk is not only to work out his own salvation, but, by preaching 
and cure of souls, to labour for others. This wa.s (he dominant idea 
of the order of friars preachers founded in 1216 by St. Dominic 
(see Dominic, Saint; Dominicans'). It was also the basis of 
the order of friars minor, founded in 1 jio (sea Francis or Assisi. 
St. ; Franciscank ). This alone would serve to indicate the remark¬ 
able deciiening of the religious life that had taken place in the 
Latin countries, In the 12th century the most influential exponent 
of this new i)iety was Bernard (q.v.) of Clairvaux. who taught 
men to find God by lending them to Christ. Contemporary with 
him were Hugh of St. Victor (q.v.) and his pupil Richard of St. 
Victor (q.v.), both monks of the abbey of St, Victor at Paris, the 
aim of whose teaching was a mystical absorption of thought in 
the Godhead and the surrender of self to the Eternal Love. Under 
the inducnce of the.so ideas, in part purely Christian and in part 
Neoplatonic, piety gained in warmth and depth and became more 
personal; and though at first if nourished in the monasterie.s, and 
in (ho.se of the mendicant orders e.specially, it penetrated far be¬ 
yond them and inlluenced the laity ever>^'here. The new piety did 
not set itself in opposition either to the hierarchy or to the in.sti- 
tutions of the Church, such as the sacraments and the discipline of 
penance, nor did it reject (hose foreign elements (asceticism, 
w’orship of saints and the like) which had pas.sed of old time into 
Christianity from the ancient world. Its temper was not critical, 
but .aggressively practical. 

All this meant a mighty exaltation of the Church, which ruled 
the minds of men as it had hardly ever done before. Nor was it 
possible that (he position of the bishop of Rome, the supreme 
head of the Western Church, should remain unaffected by it. 
Two of the most ix)werful of the German emperors, Frederick I. 
and his .son Henr>' \T,, struggled to renew and to maintain the 
imperial supremacy over the papacy. But when at the peace of 
Venice (1177) Frederick recognized Alexander III. as pope, he 
relinquished the hopic of cariyung out his Italian policy; while 
Hcnr\' died at the early age of thirty-two (1197), before his far- 
reaching schemes had been realized. ! 

The field w-as thus clcnrcni for the full development of papal 
power. This hud greatly increased since the Concordat of 
Worms, and reached its height under Innocent III. (1198-1216). 
Innocent believed himself to be the representative of God, and 
as such the supreme po.sse.ssor of both spiritual and temporal 
power. He therefore claimed in both spheres the supreme 


administrative, legislative and judicial authority. The bishop* 
described themselves as holding office “by grace of the Apostolic 
See,” for they administered their dioceses as plenipotentiaries of 
the pope; and even the criminal jurisdiction of the church (sea 
Inquisition) became more and more concentrated in his hands. 
And just as he considered himself entitled to appoint to all 
ecclesiastical offices, so also he invested the emperor with his em¬ 
pire and kings with their kingdoms. Not only did he despatch his 
decretals to the universities to form the basis of the teaching of 
the canon law and of the deci.sions founded upon it, but he con¬ 
sidered him.self empowered to annul civil laws. Thus he annulled 
the Great Charter in 1215. Just as the Curia was the supreme 
court of appeal in ecclesiastical causes, so also the pope threatened 
disobedient princes with deposition, c,g., the emperor Otto IV. in 
1210, and John of England in 1212. But the piipal claim to su¬ 
preme temporal authority proved impossible to maintain, although 
Innocent 111. had apparently enforced it. The long struggle 
ngain.st Frederick II., carried on by Gregory IX. (1227-41) and 
Innocent IV. (1243-54), did not result in victory; no papal 
sentence, but only death itself, deprived the emperor of his 
dominions; and when Boniface VTH. (1294-1303), who gave the 
papal claims to universal dominion their classical form, quarrelled 
with Philip IV. of France about the extension of the royal power, 
he could not but perceive that the national monarchy had become 
a force which it was impossible for the papacy to overcome. 

(Hi.) At the close of the middle ages we come to a period 
of disintegration. While the Church was yet at the height of her 
power began the great revolution which was to end in the disrup¬ 
tion of that union between the Temporal and the Spiritual which, 
under her <lominion, had chAractcrized the life of the We.st. The 
Temporal now claimed its proper right.s. The political power of 
the Empire, indeed, had been shattered; but this left all the more 
room for the vigorous development of national states, notably of 
France and England. At the same time intellectual life was en¬ 
riched by a wealth of fresh views and new ideas, partly the result 
of the busy intercourse with the East to which the Crusades had 
given the first impetus, and which had been .strengthened and ex¬ 
tended by lively trade relations, partly of (he revived study, 
eagerly pursued, of ancient philosophy and literature (.vcc Rf.nais- 
.sance). The life of the Church, moreover, was affected by the 
economic changes due to the rise of the power of money as 
opposed to the old economic system based upon land. 

The effects of these changes made themselves felt on all sides, 
in no case more strongly than in that of the papal claims to the 
supreme government of the world. Theoretically they were still 
unw^avcringly asserted; but after Boniface VTIl. no poi>e seriously 
attempted to realize them; to do so had in fact become impossi¬ 
ble, for from the lime of their residence at A\ignon (1305-77) 
the popes were in a state of complete dependence upon the French 
crown. In France Thilip IV.'s jurists maintained that the tem¬ 
poral power was independent of the spiritual. In Italy, a little 
later, Dante championed the divine fight of the emperor (De 
Monarchia, i3ii)‘ In Germany, Marsiglio of Padua and Jean of 
Jandun, the literary allies of the emperor Louis IV., ventured 
to define anew the nature of the civil power from the standpoint 
of natural law, and to assert its absolute sovereignty (Defensor 
pads, c. 135-); while the Franciscan William of Occam (d. 1349) 
examined, also in Louis’ interests, into the nature of the relation 
between the two powers. He too concluded that the temporal 
pwwer is independent of the spiritual, and is even justified in 
invading the sphere of the latter in cases of necessity. 

While these thoughts were filling men's minds, opposition to 
the papal rule over the Church was also gaining continually in 
strength. The reasons for this were numerous, first among them 
being the abuses of the papal system of finance, which had to 
provide funds for the vast administrative machinery of the Curia. 
There was also the boundless abuse and a»’bitrary exercise of the 
right of ecclesiastical patronage; and further the evcr-increasing 
traffic in dispensations, the abuse of spiritual punishments for 
worldly ends, and so forth. No means, however, existed of enforc¬ 
ing any remedy until the papal schism occurred in 1378. Such a 
schism as this, so intolerable to the ecclesiastical sense of the 
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middle ages, necessitated the discovery of some authority superior 
to the rival popes, and therefore able to put an end to their quar¬ 
relling. General councils were now once more called to mind; 
but these were no longer conceived as mere advisory councils to 
the pope, but as the highest representative organ of the universal 
Church, and as such ranking above the pope, and compt‘tcnt to 
demand obedience even from him. The council of Constance 
(,1414-18) did actually put an end to the schism; but the reforms 
begun at Constance and continued at Basel (1431-49) proved 
insufficient. Above all, the attempt to set up the general council 
os an ordinary institution of the Catholic Church failed; and 
the Roman papacy, restored at Constance, preserved its irrespon¬ 
sible and unlimited power over the government of the Church 
(see Papacy; Constance, Council or; and Basel, Council of). 
Neither France nor Germany, however, was prepared to forgo the 
reforms passed by the council. France secured their validity, as 
far as she herself was concerned, by the Pragmatic Sanction of 
Bourges (July 7, 1438); Germany followed with the Acceptation 
of Mainz (March 26, 1439). The theory of the papal supremacy 
held by the Curia was thus at least called in question. 

The antagonism of the opposition parties was even more 
pronounced. The tendencies which they represented had been 
present when the middle ages were yet at their height; but the 
jiapacy, while at the zenith of its power, had succeeded in crush¬ 
ing the attacks made upon the creed of the Church by its most 
dangerous foes, the dualistic Cathars (q.v.), Waldenses (<7.v.) 
and kindred enthusiasts, who everywhere kept alive mistrust of 
the temporal power of the Church, of her priesthood and her 
hierarchy. In England the hierarchy was attacked by Wycliffc 
(d. 1384), its greatest opponent before Luther. Starting from 
Augustine’s conception of the Church as the community of the 
elect, he protested agaimst a church of wealth and power, a church 
that had become a political institution instead of a school of 
salvation; and against its head, the bishop of Rome. Wyclifle’s 
ideas, conveyed to the continent, precipitated the outbreak of the 
Hussite storm in Bohemia (sec Huss; Wycliffe; Lollards). 
This was open opposition; but there was besides another opposing 
force which, though it raised no noise of controversy, was far 
more widely severed from the views of the Church than cither 
Wycliffe or Huss, namely the Renaissance, which began its reign 
in Italy during the 14th century. The Renaissance meant the 
emancipation of the secular world from the domination of the 
Church, and it contributed in no small measure to the rupture of 
the educated clas^with ecclesiastical tradition. Beauty of form 
alone was at first sought, and found in the antique; but, with the 
form, the spirit of the classical attitude towards life was re¬ 
vived. The men of the Renaissance wished to enjoy the oarth by 
means of secular education and culture, and an impassable gulf 
yawned between their views of religion and morality and those of 
the Church. Theology could no longer provide a reconciliation. 
Since the time of Duns Scotus (d. 1308) theologians had been 
conscious of the discrepancy between Aristotclianism and ecclesi¬ 
astical dogma. Faith in the infallibility of the scholastic system 
was thus .shaken, and the system itself was destroyed by the re¬ 
vival of philosophic nominalism, which had been discredited in the 
nth century by the realism of the great schoolmen. It now 
found a courageous supporter in William of Occam, and through 
him became widely accepted. But nominalism was povyerless to 
inspire theology with new life; on the contrary, its intervention 
only increased the inextricable tangle of the hairsplitting ques¬ 
tions with which theology bu.sied itself. 

In the meantime the Roman claim to the supreme government 
of the Church was steadily maintained. In 1512 Julius II. called 
together the sth Lateran general council, which expressly recog¬ 
nized the subjection of the councils to the pope and also declared 
the constitution of Boniface VIII. (see above) valid in law. But 
the papacy that sought to win back its old position was no longer 
the same as of old. Eugenius IV.’s successor, Nicholas V. (1447- 
55), was the first of the Renaissance popes. Under his successors 
the views which prevailed at the secular courts of the Italian 
princes came likewise into play at the Curia; the papacy became 
an Italian princedom. Innocent VIII., Alexander VI., Julius II. 
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were in many respects remarkable men, but they were scarcely 
affected by the convictions of the Christian faith. The terrible 
tragedy which was consummated on May 23, 149S, before the 
Palazzo Vecchio, in Florence, casts a lurid light upon the irrec¬ 
oncilable opposition in which the wearers of the j^apal dignity 
stood to mediaeval piety; for Savonarola was in every fibre a 
loyal son of (he mediaeval Church. 

Twenty years after Savonarola's death Luther made public his 
theses against indulgences. The Reformation which thus began 
brought the disintegrating process of the middle ages to an end, 
and at the same time divided Western Catholicism in two. Yet 
we may say that this was its salvation; for the struggle against 
Luther drove the jwpacy back to its ecclesiastical duties, and 
the council of Trent established mediaeval dogma as the doctrine 
of modern Catholicism in contradistinction to rrotestantism. 

C. THE MODERN CHURCH 

The issue in 1564 of the canons of the t ouncil of Trent marks 
a very definite epoch in the history of the Christian Cliurch. 
Up till that time, in spite of the schism of East and West and of 
innumerable heresies, the idea of the Church as Catholic, not only 
in its faith but in its organization, had been generally accepted. 
From this conception the Reformers had, at the out.set, no inten¬ 
tion of departing. Their object had been to purify the Church of 
mediaeval accretions, and to restore the primitive model in the 
light of the new learning; the idea of rival “churches," differing in 
their fundamental doctrines and in their principles of organization, 
existing side by sifle, was as abhorrent to them ns to the most 
rigid partisan of Roman centralization. The actual divisions of 
Western Christendom are the outcome, less of the pundy religious 
intiucncos of the Reformation period than of the political forces 
with which they were associated and confused, 'riius over a great 
part of Europe the Catholic Church was split up into territorial 
or national churches, which, whatever the theoretical ties which 
bound them together, were in fact separate organizations, tending 
ever more and more to become isolated and .self-contained units 
with no formal intercommunion, and, as the rivalry of nationalities 
grew, with increasingly little even of intercommunication. 

It was not, indeed, till the settlement of Westphalia in 1648, 
after the Thirty Years’ War, that this territorial division of 
Christendom became stereotyped, but the process had been going 
on for 100 years previously; in some States, as inTingland and 
Scotland, it had long been completed; in others, as in S. Germany, 
Bohemia and Poland, it was defeated by the political and mission¬ 
ary efforts of the Jesuits and other agents of the counter-Rcforrna- 
lion. In any case, it received a vast impetus from the action of 
the council of Trent. With the issue of the Tridcntine canons, all 
hope even of compromise between the “new” and the “old” re¬ 
ligions was definitely closed. Considered from the standpoint of 
the world outside, the Roman Church is, no less than the Protes¬ 
tant communities, merely one of the sects into which Western 
Christendom has been divided—the most important and wide¬ 
spread, it is true, but playing in the general life and thought of 
the world a part immeasurably less important than that filled by 
the Church before the Reformation, and one in no sense ju.stifying 
her claim to be considered as the sole inheritor of (he tradition of 
the pre-Reformation Church. 

If this be true of the Roman Catholic Church, it is still more 
so of the other great communities and confessions which emerged 
from the controversies of the Reformation. Of these the Anglican 
Church held most closely to the tradition of Catholic organization; 
but she has never made any higher claim than to be one of “the 
three branches of the Catholic Church,” a claim repudiated by 
Rome and never formally admitted by the Church of the East. 
The Protestant churches established on the continent, even where 
—^as in the case of the Lutherans—they approximate more closely 
than the official Anglican Church to Roman doctrine and practice, 
make no such claim. The Bible is for them the real source of 
authority in doctrine; their organization i.s part and parrel of 
that of the Slate. They are. in fact, the State in its religious 
aspect, and as such are territorial or national, not Catholic. This 
tendency has been common in the East also, where with the growth 
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of racial rivalries the Orthodox Church has split into a series of 
national churches, holding the same faith hut independent as to 
organisation. 

A yet further development, of comparatively recent growth, 
has been the formation of what are now commonly called in 
England the “free churches.” These represent a theory of the 
Church practically unknown to the Reformers, and only reached 
through the necessity for discovering a logical basis for the 
communities of conscientious dissidents from the established 
churches. According to this the Catholic Church is not a visibly 
organized body, but the sum of all “faithful people” throughout 
the world, who group themselves in churches modelled according 
to their convictions or needs. For the organization of these 
churches no divine sanction is claimed, though all are theoreti¬ 
cally modelled on the lines laid down in the Scriptures. It follows 
that, while in the traditional Church, with its claim to an un¬ 
broken descent from a divine original, the individual is .subordi¬ 
nate to the Church, in the “free churches” the Church is in a cer¬ 
tain sense .secondary to the individual. The believer may pa.ss 
from one community to another without imiK'rilling his spiritual 
life, or establish a new church without neces.sarily incurring the 
reproach of schism. From this theory, powerful in (Ireat Britain 
and her colonies, supreme in the United Stales of America, has 
resulted an enormous multiplication of sects. 

Hence, from the. period of the Reformation onward, no histori¬ 
cal account of the Christian Church as a whole, and considered as 
a definite institution, is possiltle. The stream of continuity has 
been broken, and divides into innumerable channels. The only 
possible synthesis is that of the Christianity common to all; as 
institutions, they are divided, though they possess many features 
in common The history of the various branches of the Christian 
Church since the Reformation will therefore be found under their 
several titles; Roman Catholic Church; Engi.and, Church 
or; pRKSfWTF.RiANiSAt; Congregationalism; Methodism; and 
others. 'I'he references given under the titles Christianity, 
Hkrlsy, and Reunion, Church, may be mentioned here also. 

The first real Church History was written by Eusebius of 
Caesarea in the early part of the .41 h century. His work was <-on- 
tinued in the 5th century by Bhilostorgius, Socrates, Sozomen 
and Theodoret, and later by Evagrius, Theophanes and others. In 
the West the history of Eusebius was tran.slated into Latin by 
Rufinus and continued to the end of the 4th century. In the 6th 
century Cassiodorus had a translation made of the histories of 
Socrates, Sozomen and Theodoret. and brought down to 51S. It 
was called Ilistoria Ecclesiastica Tripartita, and during the mid¬ 
dle ages was the principal textbook of Church History in the West. 
During the 5th. 6th and following centuries numerous works were 
produced containing more or less ecclesiastical material: biog¬ 
raphies, chronicles, cloister annals and especially many local and 
territorial histories such as Gregory of Tours, History of the 
Tranks, and Bede’s Ecclesiastical History of Eny,land. The Protes¬ 
tant Reformation led to a new development of historical writing. 
In 1559 and following years a number of Protestant scholars 
published the Maftdehurg Centuries to prove the primitive char¬ 
acter of Protestantism, and were followed by Baronius (Anuales 
Ecclesiastici, i58vS ff.) on the Roman Catholic side. Both-works 
beiame the model for many others. 

Church history began to be written in a genuinely scientific 
spirit in the 18th century under the leadership of Mosheim, whose 
most imiKjrtant work is his Institutiones Historiac Ecclesiasticae 
(1755), and was carried further through the new historical spirit 
of the 19th century in a series of works of which the most im- 
IHirlant are those of Gieseler, Lehrbuch der Kirchen^eschichte 
(1826 ff. Eng. tr. by H. B. Smith), with copious citations from the 
.sources, and still valuable; Neander, All^cmeinc Geschichte der 
Christ lichen Religion uud Eire he (1S25 ff., Eng. tr. by Torrey), 
with special stress on the religious side of the subject (cf. also 
Schaff, History of the Christian Church, 5th ed. 1889 ff.); Ferdi¬ 
nand Christian Baur of Tiibingen (Das Christenthurn und die 
christliche Kirche, 1853 ff.) whose many historical works were 
dominated by the principles of the Hegelian philosophy and ex¬ 
hibit both the merits and defects of that school; and Albrecht 


] Ritschl (Enistehung der alt kathoUschen Kirche, 2nd ed. 1857), 
j who broke aw^ay from the Tubingen school and built up new points 
! of view. Among many more recent books may be mentioned that 
1 of W. Moeller, Lehrbuch der Kirchengeschichte (1889 ff., 2nd ed. 
by von Schuberth, i8g8 ff., enlarged and improved), the transla¬ 
tion of the latter being still the most u.seful textbook in English. 
Many references to historical works on specific branches of the 
subject will be found in the relative articles. 

There are many editions of the w'orks of the Fathers in the 
original, the most convenient, in spite of its defects, being that of 
J. P. Migne (Patrologia Graeca, 166 vols., Paris, 1857 ff.; 
Tatrologia Latina, 221 vols., 1844 ^^f )- Of modern critical editions, 
besides those containing the works of one or another individual, 
the be.st are the Berlin edition of the early Greek Fathers (Die 
griechischen christlichen Schriftstcller der ersten drei Jalirhun- 
derte, 1897 ff.), and the Vienna edition of the Latin Fathers 
{Corpus scriptorum ecclesinsticorum Latinorum, 1867 ff.), both 
of fir.st-rate importance. There is a convenient English translation 
of most of the writings of the ante-Nicene Fathers by Roberts and 
Donaldson (Ante-Nicene Christian Library, 25 vols., Edinburgh, 
1868 ff., American reprint, 9 vols., 18S6 ff.). A continuation of it, 
containing selected works of the Nicene and post-Niccne period, 
was edited by Schaff and others under the title A Select Library 
of Nicene and post-Nicene Fathers (scries i and 2; 28 vols., 
Buffalo and N.Y., 1886 ff.). 

On early Christian literature, in addition to the works on Church 
history, see cspeciidly the monumental Geschichte der alt christ¬ 
lichen Littcratur bis Eusebius, by Harnack (1893 ff.). The brief 
Geschichte der altchristlichen Littcratur in den ersten drei 
Jahrhunderten, hy G. Kriiger (1895. Engli.sh translation. 1897) is 
a very convenient summary. Bardenhewer’s Patrologie (1894) 
and his Geschichte der altkirchlichcn Littcratur { 1902 ff ) should 
also be mentioned. Upon the spread of the Church during the 
early centuries sec especially Harnack. Mission und Ausbreitung 
dcs Chi'istcnthums in den ersten drei Jahrhunderten, Eng. tr. 
The Mission and Expansion of Christianity (1907). An interest- 
jng parallel to the spread of Christianity in the Roman empire is 
afforded by the contemporary Mithrai.sm; see Cumont’s I.es 
Mystcres de Mithra (1900, Eng. tr., 1903). Sec also Hatch. 
Influence of Greek Ideas and Usages upon the Christian Church, 
1890; Anrich, Das antike Mysterienwesen in seineni Einfluss auf 
das Christentum, 1804, Wohbermin, ReligionsgeschichtHche Stu- 
dien zur Frage der Beeinflussung des Urchristentums durch das 
antike Mysterienwesen, 1896; and for the «rganiz<»tion of the 
early church, Harnack, Mission und Ausbreitung des Christen- 
thums, pp. 337 seq., and to the same writer’s Texte und Unter- 
suchungen, ii. 5 (Eng. tr. Sources of the Apostolic Canons, 1805); 

ulbert Cayr6% A.A.; Precis de Patralogie, French 1930. 1931; 
English 1936, 1940. (A. C. McG.; A. Hk.; W. A. i\; X.) 

CHURCHILL, CHARLES (1731-1764), English poet and 
satirist, was born in Westmin.slcr, in Feb. 1731. His father, a 
clergyman, destined his son for the Church, and Charles was 
ordained in 1756. He w'as married at the age of 18, but his 
married life was unhappy and in 1761 he separated from his wife. 
He had lived a poverty-striejeen life until that year, when he 
published, anonymously and without advertisement, the Rosciad 
at the price of a shilling. This brilliant but merciless satire de¬ 
scribed one by one the faults and eccentricities of the leading 
actors and actresses of the London stage, David Garrick almost 
alone escaping censure. It lay but a few days unnoticed in the 
bookshops; it was soon taken up with enthusiasm and the secret 
of its authorship publicly debated. It was attributed to Robert 
Lloyd, an amiable Welsh f)oet who, on Churchill’s acknowledging 
the authorship, became his great friend. Churchill followed up 
the Rosciad with the Apology, in which his strictures were re¬ 
peated and even Garrick was threatened. The actor sent through 
Lloyd an anxious and alarmed letter which flattered the poet by 
showing the fear which he already inspired. More, perhaps, even 
than his new-found power, Churchill enjoyed the wealth which 
his poems brought him. He paid his debts, made an allowance to 
his wife and started on a career of loose living and dandiacal 
dressing, which led, in 1763, after protests from his parishioners 
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and his bishop, to his being forced to resign his living. He de¬ 
fended in 1761 his method of life in a poem called Night, of 
which Smollett’s Critical Review said in Dec. 1761, not un¬ 
fairly, "This Night, like many others at this time of the year, 
is very cold, long, dark and dirty.” With Sir Francis Dashwood 
and John Wilkes (q.v.) he drank wine in the globe at the top of 
West Wycombe church, and Indulged in even less seemly pranks; 
he may even have been one of the famous Medmenham monks. 

He became, in 1762, along with Lloyd, a close ally of Wilkes 
and assistant editor of the North Briton throughout its career, 
assisting its furious political campaign by rhymed satires which 
were almost equally feared; The Prophecy of Famine (1763), an 
attack on Lord Bute and the Scots, an Epistle to William Hogarth 
(1763), a reply to Hogarth's attack on Temple and Pitt; The 
Duellist (1763), an attack on Samuel Martin, M.P., who had 
attempted to kill Wilkes, and The Candidate (1764), an exposure 
of “Jemmy Twitcher,” Lord Sandwich, Wilkes’ chief enemy. His 
other completed works arc The Ghost, The Conference, The 
Author (1763), The Farewell, Independence, The Times and 
Gotham (1764), of w'hich the last is ijerhaps the best. He died 
of a fever on a visit to Wilkes in exile at Boulogne on Nov. 4, 
1764. 

Churchill was elephantine in figure: he has drawn his own pic¬ 
ture in Independence :— 

\'asl were his bones, his muscles twisted strong; 

His face was short, but broader than ’twas long; 

His features, though by nature they were large, 
Contentment had contrived to overcharge, 

And burv- meaning, save that we might spy 
Sense lowering in the penthouse of his eye; 

His arms were two twin oaks; his legs so stout 
That they might bear a Man.sion House about; 

Nor were they, look but at his body there, 

Designed by fate a much less weight to bear. 

Churchill excelled in invective and malicious portraiture, as of 
Warburton, the pedantic and ambitious bishop of Gloucester:— 

Who was so proud, that should he meet 
The Twelve A[)o.‘^tlcs in the street, 

He’d turn his nose up at them all 
And .shove his Saviour from the wall. 

{The Duellist.) 

In his lifetime he was grossly overprai.sed and his death was 
lamented as a privation equal to the loss of Hogarth. Since then 
he has suffered an almost total eclipse. But he possesses great 
merits: his English is clear and vigorous, his wit and talent for 
invective arc undoubted, and his poetic genius, of a Juvenalian 
character, much above the average. But it requires a great knowl¬ 
edge of 18th century politics and an equally great interest to ap¬ 
preciate his merits, and for that reason he is never again likely 
to be widely read. 

Sec his Collected Poems, edited by W. Tookc with a biography 
and letters (1804). and re-edited by J. L. Hannay (1892), and the 
books cited under Wilkks, John. (R. W, P.) 

CHURCHILL, LORD RANDOLPH HENRY SPEN¬ 
CER (1849-1895), English statesman, third son of John, 7th 
duke of Marlborough, by Frances, daughter of the third mar¬ 
quess of Londonderry, was born at Blenheim palace, on Feb. 
13. 1849. He was educated at Eton and at Merton college, Ox¬ 
ford. In 1874 he was elected to parliament in the Conservative 
interest for Woodstock. 

In 1S78 he forced him.self into public notice as the exponent 
of a sfiecies of independent Conservatism. He directed a series 
of furious attacks against some of the occupants of the front 
Ministerial bench. Sclater-Booth (afterwards ist Lord Ba.sing), 
president of the Local Government Board, was a sjiecial object 
of attack, and denounced as the “crowning dishonour to Tory 
principles.” In the new parliament of 1880, Churchill began to 
play a more notable role. With the assistance of Sir Henry 
Drummond Wolff, Sir John Gorst and occasionally of Arthur Bal¬ 
four, and one or two others, he constituted himself at once the 
audacious opponent of the Liberal Administration and the un- 
siiaring critic of the Conservative front bench. The “fourth 
party,” as it was nicknamed, was effective in awakening the 
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Opposition from the apathy which had fallen upon it after its 
defeat at the polls. Churchill roused the Conservatives and gave 
them a fighting issue, by putting himself at the head of the 
resistance to Charles Bradlaugh, the member for Northampton, 
who. though an avowed atheist or agnostic, was prepared to take 
the parliamentary oath. He continued to play a conspicuous jiart 
throughout the parliament of 1880-85, dealing his blows with 
almost equal vigour at Gladstone and at the Conservative front 
bench, some of whose members, and particularly Sir Richard 
Cross and W. H. Smith, he assailed with extreme virulence 

From the beginning of the Egyptian imbroglio Lord Randolph 
emphatically opposed almost every .step taken by the Gov¬ 
ernment. He declared that the suppression of Arabi Pasha’s re¬ 
bellion was an error, and the restoration of the khedive’s au¬ 
thority a crime. He was equally severe on the domestic policy 
of the Admini.stration, and was particularly bitter in his criti¬ 
cism of the Kilmainham Treaty and the rapprochement between 
the Gladstonians and the Parnellites. It is true that for some 
time before the fall of the Liberals in 1885 he had considerably 
modified his altitude towards the Irish (juestion, and was him¬ 
self cultivating friendly relations with the Home Rule members, 
and even obtained from them the assi.slance of the Irish vote in 
the English constituencies in the general election. By this time 
he had definitely formulated the policy of i)rogressive Con¬ 
servatism which was known as “Tory democracy.” He declared 
that the Con.servatives ought to adopt, rather than oppose, re¬ 
forms of a popular character, and to challenge the claims of the 
Liberals to pose as the champions of the masses. His views were 
to a large extent accepted by the official Conservative leailers 
in the treatment of the Glad.stonian Franchise bill of 1884. Lord 
Randolph insisted that the principle of the bill .should be accepted 
by the Opposition, and that resistance should be focussed upon 
the refusal of the Government to combine with it a scheme of 
redistribution. The prominent, and on the whole judicious and 
successful, p^rt he played in the debates on the.se questions, still 
further increa.sed his intluence with the rank and file of the Con¬ 
servatives in the constituencies. At the same tinu' he was ac¬ 
tively spreading the gospel of democratic Toryism in a series 
of platform campaigns. In 1883 and 1884 he invaded the Radi¬ 
cal stronghold of Birmingham itself, and in the latter year took 
part in a Conservative garden party at Aston Manor, at which 
his opponents paid him the compliment of raising a .serious riot. 
He gave constant attention to the party organization, and was an 
active promoter and first member of the Primro.se League, which 
owed its origin to the happy inspiration of one of his own “fourth 
party” colleagues. 

In 1884 the struggle between stationary and progressive Tory¬ 
ism ended in favour of the latter. At the conference of the Cen¬ 
tral Union of Conservative Associations, Lord Randoli)h was 
nominated chairman, notwithstanding the strenuous opposition of 
the parliamentary leaders of the party. The split was averted by 
Lord Randolph’s voluntary resignation; but the episode had con¬ 
firmed his title to a leading place in the Tory rank.s. It was 
further strengthened by the prominent fvirt he played in the 
events immediately preceding the fall of the Liberal Government 
in 1885; and when Childers's budget resolutions were tlefealed 
by the Conservatives, aided by about half the Parnellites, Lord 
Randolph Churchill’s admirers were justified in proclaiming him 
to have been the “organizer of victory.” Owing to Lord Ran¬ 
dolph’s refusal to serve under Sir S. Northcote’s leadership, Lord 
Salisbury had great difficulty in forming a cabinet in June 1885. 
Finally a way out of the wipasse was found by elevating North- 
cote to the peerage (as earl of Iddcsleigh) and giving the leader- 
-ship in the House of Commons to Sir M. Hicks Beach. Lord 
Randolph was given the India Office, where “the India Council 
would be a check on him.” {Letters of Queen Victoria, second 
series, vol. iii., p. 663. ) During the few months of his tenure of 
this great post the' young free-lance of Tory democracy attended 
to his departmental duties and mastered the complicated ques¬ 
tions of Indian administration. In the autumn election of 1885 
he contested Central Birmingham against Bright, and though 
defeated here, was at the same time returned by a very large ma- 
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jority for South Paddington. In the Home Rule controversy, 
both in and out of parliament, Lord Randolph again bore a con¬ 
spicuous part. He wa.s now the recognized Conservative cham¬ 
pion in the lower chamber, and when the second Salisbury Ad¬ 
ministration was formed after the general election of i8S6 he 
became charueilor of the excluajuer and leader of the House of 
Commons. Hi.s management of the House wa.s on the whole suc¬ 
cessful, and was marked by tact, discretion and temper. But he 
had riever really reconciled himself with some of his colleagues, 
and there was a good deal of friction in hi.s relations with them, 
which ended wafh his sudden resignation on Dec. 20, 1886. Vari¬ 
ous motives influenced him in taking this step; hut the only 
ostensible cause was that put forward in his letter to Lord Salis¬ 
bury, read in the House of Commons on Jan. in which he 
stated that his resignation was due to his inability, as chancellor 
of the exchctiuer, to concur in the demands made on the 'I'reasury 
by the mini.sters at the heiid of lh(^ naval and military estaldish- 
merits and that a better foreign policy might obviate the necessity 
for such dernands. .Ml hough he himself refrained from offering 
any public explanati<m of hi.s conduct, nor in any way sought to 
bring about a reconciliation with Salisbury, Lord Randolph 
Churchill’s prestige wa.s so great that a reconstruction of the cab¬ 
inet proved a task of great diniculty. At length Go.schen was in¬ 
duced to ac(e[)t the chancellorshiij, and Churchill disappeared 
fr(»m any effective part in the leadership of the Conservative 
Party. 

He continued, for some years longer, to give a general, though 
decidedly indepetidenl, sujiport to the Unionist Administration. 
On the Irish question he was a very candid critic of Balfour’.s 
measures, and one of his later speeches, which recalled the 
acrimonious violence of his earlier period, was that which he 
delivered in i8(jo on the report of the Parnell commission. He 
also fulldlcd (he promise made on his resignation by occasionally 
advotating the princii)les of economy and retrenchment in the 
debates on the naval and military estiniiite.s. In April 1889, on 
thti (leath of Briglit, he was asked to stand for the vacant seat 
ill Birmingham, and the result was a rather angry controversy 
wdth Chamberlain, terminating in the su-calied “Birmingham 
compact” for the division of representation of the Midland cap¬ 
ital j)etween Liberal Unionists and Conservatives. But his health 
was already precariijus, aiul he bestowed much attention on so¬ 
ciety, travel and .spurt. He was an ardent supporter of the turf, 
and in 1889 he won the Oaks w'ith a mare named the Abbesse de 
Juuarre. In i8gi he went to South Africa, in search both of 
health and relaxation. He travelled for some months through 
Cape Colony, the Transvaal and Rhodesia, and recorded his im- 
liressions in a book entitled Men, Mines and Animals in South 
Africa. 

In the general election of 1892 he once more flung himself, 
with his old vigour, into the strife of parties. His scat at South 
Paddington was uncontested, and when parliament met he re¬ 
turned to the Opposition front bench to take a leading part in 
debate, attacking Gladstone’s second Home Rule bill with especial 
energy. He died in London on Jan. 2.4, 1895. 

Lord Randolph Churchill married, in Jan. 1874, Jennie, daugh¬ 
ter of Leonard Jerome of New York. U.S.A., by whom he had 
two sons. In 1900 Lady Randolph Churchill married G. Corn¬ 
wallis-West. 

An aulhoiitative biograjdiy of I.cird Randolph, by his son Winston 
appnin^d in 1906; and a t)ri<‘f and intim.ile apjjrt'ciation by Lord 
Ro.ncbery. insoired by this biography, was published u few months 
later. Lord Randolph’s earlier speeches were edited, with an intro- 
dudion and notes, by Louis Jennings (2 vois., 1881)). See also H. W. 
Lucy, l>niry of Tu'O Porliatneftti (jSga); and Mrs. Comwalli8-Wcst, 
The keminiicenLes of Lady Randolph Churchill, (ix., of the author) 
(ii>o8); The Letters of ()ueen Victoria, second scries, 3 vols. (1926-28). 

CHURCHILL, WINSTON (1871- ). American writer, 

was Itorn in bt. Louis, Mo., Nov. 10 1871. He graduated from 
the United States naval academy in 1804, soon devoting himself 
to writing. His first novel, Tho Celebrity, apix^ared in 1808. 
His next Richard Carvel (1899), a novel of Maryland in the 
time of the Revolution, had a sale of nearly 1,000.000 copies. 
Then followed The Crisis (tgoi), the heroine of which is a de¬ 


scendant of his former hero, Richard Carvel; and The Crossing 
(1904). His other works include: Coniston (1906); Mr. Crewels 
Career (igo8); A Modern Chronicle (1910); The Inside of the 
Cup (1913); The Dwelling Place of Light (1917 ); The Uncharted 
Way (1941). Although his later work consisted chiefly of prob¬ 
lem novels, his romantic tales of America's past were most popu¬ 
lar. He took an active part in state politics. From 1903 to 1905 
he was a member of the New Hampshire legislature, and in 1913 
he was a candidate for the governorship as a Progressive. 

CHURCHILL, WINSTON LEONARD SPENCER 

(1874- ), British statesman, elder son of Lord Randolph 

Churchill and Jennie, daughter of Leonard Jerome, of New York, 
U.S.A., was born on Nov. 30, 1874, at Blenheim palace, Oxford¬ 
shire. He was educated at Harrow and Sandhurst. Entering the 
army in 1895. his principal war service was with the Malakand 
held force (1897) and the Tirah expeditionary force (1898); 
these campaigns gave him material for two brilliant books. The 
Story of the Malakand Field Force (1898) and The River War 
(1899). During the South African War (1899-1902) he was cor¬ 
respondent for the Morning Post and wrote an account of his 
experiences as London to Ladysmith via Pretoria (igoo). He was 
taken pri.soner by the Boers, but escaped. 

Churchill was elected Conservative M.P. for Oldham in 1900, 
and immediately made his mark in a House which e.xpected great 
things from his father’s son. He excelled in the set speech 
elaliorately prepared on the classic models, but was not at first 
a ready speaker. Lord Balfour once said of him that he carried 
“heavy but not very mobile guns,” and it was only later that he 
became a master in the cut and thrust of debate. He had a 
filial reverence for the political memory of his father and his 
Life of Lord Randolph Churchill (1906) i.s one of the most inter¬ 
esting jiolitical biographies in the language. 

In his first session Churchill opposed the Brodrick scheme of 
army reorganization mainly on financial ground.s, and when 
Joseph Chamberlain began his tariff reform campaign he threw 
himself into the ranks of the Free Traders with uncompromising 
vehemence. He then joined the Liberal party, and fought a 
severely contested election at North-West Manchester at the 
general election of 1906. He was under-secretar>' for the colonies 
in Sir Henry Campbell-Bannerman’s Govt. (1905-0S), and the 
spokesman of his department in the House of Commons. Even 
at the time of the South African War he had held liberal views 
about the treatment of the Dutch. As under-.secretary, he ex¬ 
pounded Sir Henry Campbell-Bannerman’s policy of self-govern¬ 
ment for the Transvaal and Orange River colonies, leading up to 
the federation of South Africa, with such skill and authority 
that his position in the House of Commons was much advanced. 
Place was made for him (1908) in the cabinet as president of 
the Board of Trade. There, and later at the Home Office, he 
showed a keen interest in social legislation. He carried a Trade 
Boards Act establishing a minimum wage in certain sweated in¬ 
dustries, an act setting up labour exchanges, and a Shops Act. 
It may fairly be said that these three measurers reorganized those 
trades which were then unorganized or feebly organized; the 
Trade Boards Act. develo^x'd and expanded, removed a dark 
blot on English industrial life. The Old Age Pen.sions Act and 
other social measures, for which he was not immediately respon¬ 
sible. found in him a brilliant advocate. 

By iqog Churchill had become a great power in the Liberal 
Party. His platform oratory had a vivacity, a boldness and an 
epigrammatic quality that stirred popular gatherings. Into the 
conflict that followed the rejection of the Lloyd George budget 
by the House of Lords, he threw himself with characteristic im¬ 
petuosity. As president of the Budget League he was a driving 
force in the campaign against the Lords’ veto on finance. On 
the question of Irish Hom^ Rule he had also made a definite 
advance. During the Ulster agitation in 1912 against the Home 
Rule Bill Churchill was announced to speak in favour of the 
Bill at the Ulster hall, Belfast. On Jan. 16, the Ulster Unionist 
Council declared that he should not be allowed to speak there. 
He was not the man to be intimidated, and the meeting took 
place on Feb. 8 on a Nationalist club football ground. At that 
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meeting he defined his position in the words “that any plan for 
Home Rule put forward would be an integral part of parlia¬ 
mentary devolution, and would not be inconsistent with the de¬ 
sign of the ultimate federation of the empire.” 

But events on a larger stage were shaping themselves to gi\Tr 
a new' direction to Churchill's career. In July 1911 Great Britain 
came into dangerous cla.sh with Germany over the Agadir incident 
{^See Europe; History). A conflict was avoided, but the 
German menace now loomed as a reality. Churchill was trans¬ 
ferred from the Home OlTice to the Admiralty, with explicit 
injunctions laid upon him by Asquith, to “put the fleet into a 
state of instant and con.stant readiness for war in case we w'cre 
attacked by Germany”—a disclosure made at Dundee by 
Churchill in June, 1915. The reason for Churchill’s appointment 
to the Admiralty was that a serious disagrt'ement had arisen be¬ 
tween the War Office and the Admiralty concerning the strategy 
to be adopted in the event of war, and Haldane had told Asquith 
that he would resign from the War Oflicc unless the Admiralty 
worked in accordance with the War Oflice plans and a naval w'ar 
staff was created. To that the existing admiralty board and 
McKenna were opposed and it was therefore one of Churchill’s 
first duties to make a new board. “He is knocking over (he ad¬ 
mirals like ninepins,” it was said at the time. The formation 
of a naval war st;iff was less easy and some years were necessary 
before it could do its work adequately. lie was, at this time, in 
constant communication, though not always in agreement, with 
Lord Fisher; but he did not recall him to the Admiralty. In 
addition to the creation of ;i naval war office Churchill carried 
out many major reforms in the navy and its administration. His 
tenure of office saw the introduction of the 15 in. gun, the de¬ 
velopment of the light cruiser type and the creation of a famous 
division of fast battleships (“Queen Elizabeth” tyyxQ. In the 
personnel of the navy changes were effected; Sir John Jcdlicoo 
was his second .sea lord (1912-14), and at the outbreak of war 
was placed by a strong decision of the Admiralty in command 
of the Grand Fleet, while Sir David Beatty was in close touch 
with Churchill as his naval secretary (1912), and was given the 
command of the ist Battle Cruiser Squadron in the same year. 

Gradually a rift appeared between Churchill and Lloyd George, 
for Chuu'hill was convinced (hat war wa.s coming, whereas Lloyd 
George, despite his speech at the Mansion House on the Agadir 
cri.sis, was not. When W'orld War I came it found the fleet, 
owing to the coincidence of the manoeuvres, on a war footing. 
Churchill had done important work in preparing the fleet for 
war, but (he operations of the navy in the first few months of 
the .struggle suffered from the lack of clear and consistent direc¬ 
tion which a naval war staff would have sui)plied. Nevertheless, 
at the outset of the war troops were safely transptirtcd, the outer 
oceans cleared and the German High Seas fleet contained. 
Churchill presently found himself the leader of a minority and 
opposition school of war strategy of which the Antwerp expedi¬ 
tion and the Dardanelles enterprj.se were the main projects. In 
both cases the strategical conception was not only sound but 
brilliant, but the forces required for their success were not forth¬ 
coming, and Churchill’s own impatience contributed to their 
failure. Lord Fisher in particular, who had been recalled to the 
Admiralty (Oct. 1914), disliked the Dardanelles enterprise, and 
his re.signation in May, 1915, was one of the causes of the down¬ 
fall of (he Liberal Government. Churchill suffered a great blow. 
He wa.s succeeded at the Admiralty by Balfour. For a few 
months he remained in office as chancellor of the duchy of Lan¬ 
caster, but resigned on Nov. 13 on the ground of his non-inclu¬ 
sion in the new war committee of the cabinet. 

This step was followed by a lengthy and vigorous speech of 
personal explanation and vindication in the House of Commons, 
which was a performance of great power. Denying an improper 
usurpation of authority while at the Admiralty, Churchill de¬ 
scribed the Dardanelles adventure as a legitimate war gamble. 
He blamed Lord Fisher for not speaking out in the War Council 
if he did not approve the operation, declaring at the same time 
that he had not received from the first sea lord either the clear 
guidance before the event or the firm support after that be was 


entitled to expect. After this Churchill went on active service in 
France, where he commanded the 6th Royal Scots Fusiliers. 

Llo>'d George recalled him to high office. He was again on 
the Treasury bench in 1917 as minister of munitions and then 
as secrctarv' for war and air minister (1918-21). He supervised 
the return of the army to a voluntary’ basis. Apart from his con¬ 
spicuous part in the Irish settlement he began to be le.ss in agree¬ 
ment with the premier. Lloyd George disliked his Russian policy 
and the expensive campaigns conducted against the Bolshevists 
under his inspiration. The outward sign of this i.strangcnK'nt 
was the appointment of Sir Robert Horne instead of Churchill 
to the chancellorship of the exchequer left vacant by (ho retire¬ 
ment of Bonar Law. This was one of the temporary (]j,sapi>oint- 
meiits of Churchill’s career. Churchill went to the Colonial 
Oflicc (1921-22). Les.s in fav'our with Lloyd Giorge and still 
unpofiular with the Con.servativc.s, he seemed to bt* drilling into 
extreme insecurity and isolation. 

The downfall of the Coalition which seemed likely to complete 
his [Kilitical ruin W'as in fact his salvation. After his rejection by 
Dundee (1922), Churchill had a iK*riod of retirement, during 
which he devoted himstdf to writing, painting and other pursuits. 
He now wrote the fir.st volume of The World Crisis 
(four volumes, 1923-39), in which he declared that the great 
.Allied offensives of 191.3, 1916 and 1917 were wrongly conceived 
and costly operations, and maintained his “Eastern front” thesis, 

Elected to the hou.se of commons from the Kpping division in 
1924, Churchill was called to be chancellor of the ex(lie()uer in the 
second Baldwin administration (Nov. 1924). He applied his cu.s- 
toniary energy to budgetary problems for almost live years, and 
when he left office in June 11)29 he remained a powerful iiolitical 
influence. From 1929 to 1932 he was lord rector of Edinburgh 
university. His Marlborough was published in 4 vols.. 

As crisis after crisis unfolded in Britain’.s relationships with 
Nazi Germany and Italy, Churchill became an out.spoken op¬ 
ponent of Prime Minister Neville Chamberlain's attempts to ap¬ 
pease the dictators. In the summer of 1939 there was an in¬ 
creasing demand that Churchill be appointed to (he cabinel, and 
on September 3, a few hours after Britain’s declaration of war. 
he was in his old office as first lord of the admiralty. As I lie criti- 
ci.sm of Chamberlain’s conduct of the war mounted, so grew his 
(metime opponent’s influence in the w'ar cabinet. On May 10, 
1940, the day German troops marched into the Low Countries, 
Churchill w-as appointed prime minister. .In his first speech as 
head of the government he addressed parliament in the memor¬ 
able words: “I have nothing to offer but blood, toil, tears and 
.sweat.” Confidence in Churihill's government was .sustained dur¬ 
ing the ensuing defeats in Europe and the Pacific, and throughout 
the later Allied victories which were climaxed by the surrender of 
Germany in May 1945. lncrca.sing oppo.sition to hi.s domestic; 
jiolities, however, especially among members of the Labour party, 
culminated in the Labour party landslide in the election of July 
194,3. which .s\^jt Churchill out of office. 

CHURCHILL (Missinnippi or English), the name ol a river 
of the province of Saskatchew'aii and district of Keewatin, C.an- 
acla. It rises in La Loche (or Melhy) lake, a small lake in .36° 30' 
N. ami 109® 30' W., at an altitude of 1,577ft. above the sea, and 
flows east-north-east to Hudson’s Bay, passing through a number 
of lake expansions. Its principal tributaries are the Beaver (3Soni. 
long), Sandy and Reindeer rivers. Between Frog and Methy 
portages (480m.) it formed part of (he old voyaf'cur route to the 
Peace, Athabasca and Mackenzie. It is still navigated by canoes, 
but has many rapids. The Churchill is 92.3 mi. long. Churchill, at 
its mouth, is the best harbour in the southern portion of Hud¬ 
son’s Bay. It is to be the terminus of the Hudson’s Bay railway, 
and not Port Nelson as originally planned. I’he river has enor¬ 
mous undevelojoed water powers. 

CHURCHING OF WOMEN, the Christian ceremony of 
thanksgiving on the part of mothers shortly after the birth of 
their children. Unlike the Mosaic ceremony (Lev. xii), it i.s not 
a rite of purification from uncleannes.s. In ancient times the 
ceremony was usual but not obligatory in England. In the Greek 
and Roman Catholic Churches today it is encouraged. No ancient 
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form of -servitr exists, and that which figures in the English 
I’rayer Book of to-d;iy dates only from the middle ages. In the 
I'rayer Book of 1549 the rite wa.s called the Purification of 
Women; but this wa.s altered in 155J to the present form, Thanks¬ 
giving of Women after Childbirth. (Sre Hooker, Ecd. Pol. V. 
Ixxiv.) Custom differs, but the usual date of churching was the 
fortieth day after confinement, in accordance with the Biblical 
date of the presentment of the Virgin Mary and the Child Jesus 
at the Temple. It was formerly regarded a.s unlucky for a woman 
to leave her house to go out at all after confinement till she went 
io bf churcbed. It was not iinuMial for the churching service to 
Iw said in private houses. In some fiarishes there was a .si>ecial 
|M‘w known as “the churthing seat." The words in the rubric re- 
(juirmg the woman to cotne “decently |/.e., suitably] a|)parelled’' 
refrr pioiiably to the custom of wearing a veil upon the head. 

Ill lli(> Romaji Ritual (tit, vii, c. 3 I, the rile is called “The 
Blessing of a Worn in after Cliildbirth.’' The mother is to kneel at 
the thurch door (more (omniunly today at the altar rail), holding 
a lighted candle. The priest, ve.sted in surplice and white stoic 
(symbolizing gladness), sjirinkles her with holy water and recites 
I’salm .’3 (R.V, *>4) 'fhen, offering her the end of the stole that 
hangs to his left, he leads her into the cliunh. .saying in Latin: 
“Lnler into the temple of Cod, adore the Son of Bh'ssed Mary the 
X’irgin, wlio has granted there I the grace etf 1 the birth of a child.” 
The nmther “kneel.s before the altar and prays, thanking Cod for 
the gifts given her”; and the priest utters a prayer for her temp¬ 
oral and eternal haf)piness and that of her child. Mnally, he in 
vokes uf>on her the abiding “peace and blessing” of the Trinity 

CHURCH OF THE BRETHREN; sec German Baptist 
Brethren. 

CHURCH RATE, the name of a tax formerly levied in each 
parish in ICngland and Ireland for the benefit of the parish 
I liurch. Out of this rale were defrayed the expenses of carrying on 
divine service, rep,airing the fabric: of the church, and paying the 
salaries of the oMicials connected with it. The church rate wa 
made by the churchwardens, together with the jKirishioncrs duly 
assembled after proper notice in the vestry or the church, and 
was a perscin.d (h.irge imposed on the occupier of land or of a 
house in the p.irish. Though it was com[)ul,sory, much difficulty 
was found in effectually ajijilying the compulsion. This was e.spe- 
(ially so in Ihe lasi' of Nonconformists, who had conscientious 
objections to supporting the Established C'hurch; and in Ireland, 
where the population was preiMinderafingly Roman (Yitholic, the 
grievance w.cs spec i.illy felt and resented. The agitation against 
( hurc h rates led in 1S6.S to (he passing of (he Compulsory Chureh 
Rale Abolition act. By this act church rates arc no longer 
compulsory on the person rated, hut are merely voluntary, and 
those who are not willing to pay them are excluded from inquir¬ 
ing into, objecting to, or voting in resj)ec’t of (heir expenditure 
(.s. 8). 

CHURCH STRETTON, urban district, Shropshire, Eng- 
laml, siiualeil «in a low' walerslic'd in a narrow' longitudinal valley 
between the Longmciid and the Caradoc r.inges. (I’<*p., 1938, 
Area (1,5 s(]mi.) It lakes its name (“Street Town”) from 
the Roman road joining X'iroconiuni and t'aerleon, on which it 
lies The (ireat Western railway from Shrewsbury to Ludlow and 
(he main road parallel to it make use of Ihi.s gap, where the rail¬ 
way reaches a height of 600 ft. As a market town Church Stret- 
lon serves the liilly countr\’ between Wenlock Edge and Long- 
rnynd, but the area is limited Iw’ hill harriers and much trade 
drifts to Shrewslxiry on the north and Crasen Arms and Ludlow 
on the south. The hill {Kmies of the Longmynd are sold at an 
annual autumn fair. The neighbourhood ha.s numerous prehistoric 
camf^s and barrows, while a remarkable ridgeway or “Portway” 
nms along the summit of the Longmynd. 

CHURCHWARDEN, in EnglanrI, the guardian or keeper of 
a church, and representative of the body of the pari.sh. The office 
ilitestfroni the 14th century, when tlie re.sponsibility of providing 
for the repairs of the nave, and of furnishing the utensils for 
divine service, was inifKised on the parishioners. Resident lay 
householders of a parish arc those primarily eligible as church¬ 
wardens, but non-resident householders who are habitually occu¬ 


piers are also eligible, while there arc a few classes of persons w'ho 
are either ineligible or exempted. The appointment of church- 
w'ardcns is regulated by the 89th canon, which requires that the 
churchwardens shall he chosen by the joint consent of the min¬ 
isters and parishioners, if it may lie; but if they cannot agree upon 
such a choice, then the minister is to choose one, and the parish¬ 
ioners another. If, however, there is any special custom of the 
place, the custom prevails, and the most common custom is for the 
minister to appoint one, and the ^xirishioners another, and this has 
been established by Engli.sh statute, in the case of new parishes, 
by the Church Building and New Parishes acts 1818-84. There 
are other special customs recognized in various localities; c.g.. in 
some of the larger parishes in the north of England a church¬ 
warden is chosen for each township of the parish; in the old 
ecclesiastical parishes of London both churchwardens are chosen 
by the parishioners; in some cases they are appointed by the .select 
ve.^try, or by the lord of the manor, and in a few’ excei>tional 
case.s are chosen by the outgoing churchwardens. Each church¬ 
warden after election subscribes before the ordinary a declaration 
that he will execute his office faithfully. 

'Fhc duties of churchwardens comprise the provision of neces- 
sarii's for divine .service; the keeping of order during the divine 
service and the giving of offenders info custody; the assignment 
of .seats to parishioners; and the pre.sentmcnl of offenses against 
ecclesia.stical law: hut by the I’aroihial Church C'ouncils (Powers) 
measure, 1921, No. i made under the Church of England As¬ 
sembly (Powers) act, 1919, c. ;(), all powers, duties and liabilitie.s 
of the churchwardens relating to (a) the financial affairs of the 
church, (b) the maintenance and insurance of the fabric, goods 
and ornaments; (c) the maintenance of the 'hurchyard (even 
when closed) were transferred to the new parochial church coun¬ 
cils. The property in the movable goods and ornaments remain.- 
in the churchwardens. 

In the Prote.stant Episcopal Church in the United .‘states church¬ 
wardens discharge much the same duties as those ix^rformed by 
the English officials; their duties, however, are regulated by canons 
of the diocese, not by canons general. In the l.hiited States, too, 
the usual practice is for the parishes to elect both the churih- 
wardens. 

See J. H. Blunt, Book of Church Jmiv (7th cd,. 1894) ; C. G. 
Pridcaux, Churchwarden's Guide (i6th cd., 1895); J. Steel', Parish Law 
(6th cd., 1899). 

CHURCHYARD, THOMAS (c. 1520-1604), Engli.sh au¬ 
thor, was born at Shrewsbury. He served in the household of 
Hc'iiry Howard, earl of Surrey, and in 1541 became* a soldier of 
fortune. During the next 30 yc‘ars he fought in almost every 
canipeiign in Ireland, Seotland and the Low' Countries, now in the 
service of the Enifieror Charles V, now' in (he English service, 
at last under the jirince of Orange. His last campaign was the 
defence of Zutphen in 1572. 

('hurchyard was employed to devise a jiageant for the (]ueen’s 
reception at Bristol in 1574, and again at Norwich in 1578. He 
had published in 1575 The firste parte of Churchyardc's Chippes, 
he modest title which he gives to his works. No second part 
ip{K*ared, but (here w'as a much enlarged edition in 1578. A 
passage in Churchyarde’s Choise (1579) gave offense to Elizabeth, 
and the author tied to Scotland, where he remained for three 
•ars. He was only rc\stored to favour about 1584, and in 1593 
he received a small vx*nsion from the queen. The aftectionate 
“steem with which he was regarded by the younger Elizabethan 
writers is exfiressed by Thomas Nashe, who .says (Foure Letters 
Confuted) that Churchyard’s aged muse might W’cll be “grand¬ 
mother to our grandiloquentest poets at this present.'’ 

His writings, with the exception of his contributions to the 
Mirror for Magistrates, are chiefly autobiographical in character, 
or deal with the wars in which he had a .share. They are ver>' 
rare, and have never been completely reprinted. C’hurclu'ard 
ived right through Elizabeth’s reign, and was buried in St. Mar¬ 
garet’s church, Westminster, on April 4, 1604. 

Bibucx'.rapky.—T he extant work.*^ of Churchyard, exclusive of 
commendatory and occasional verses, include:— A lamentable and 
pitifuU Description of Ike wofuU warres in Flanders (1578); A grn~ 
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eral rekrarsall of warres, called Churchyardt’s Cboise (1579), really 
a completion of the Chippes, and conlaininR, like it, a number of de¬ 
tached pieces; A light Bondel of livelie Discourses, called Churchyarde’s 
Charge (1580); The Worthines of Wales (1587). a valuable anti¬ 
quarian work in prose and verse, antidpatinR Michael Drayton; 
Churchyard’s Challenge (159.3); A Musicall Consort of Heavenly 
harmonic . . . called Churchyard’s Charitie (1595) ; A True Discourse 
Historicall, of the succeeding Governors in the Netherlands (looa). 

The chief authority for Churchyard’s bioRraphy is his own “TraR- 
icall Discourse of the unhappy man’s life” {Churchyarde’s Chippes). 
GcorRe Chalmers published (1817) a selection from his works relating 
to Scotland, for which he wrote a useful life. See also an edition of 
the Chippes (cd. J. P. Collier, 1870). of the Worthines of Wales 
(Spenser Soc., 1870) and a notice of Churchyard by H. W. Adnitt 
{Transactions of the Shropshire ArchaeoloRical and Nat. Hist. Soc., 
reprinted separately 1SS4). 

CHURCHYARD, a piece of consecrated ground attached to 
a parochial church, and used as a burial place. It is distinguished 
from a cemetery (q.v.), which is also a place of burial, but is 
separate and apart from any parochial church. (See Hiirial.) 

CHURL. In Old English law the word ceorl denoted the ordi¬ 
nary free man. who formed the basis of Anglo-Saxon society. In 
the course of time he lost much of his original independence, and 
after the Norman Conquest became included within the great 
class of villeins (.vcc Villf'.inac.i;) who were regarded in law as 
personally unfree. It is largely owing to this depres.sion that the 
word “churl” came to bear a derogatory sense. Nevertheless, even 
in .‘\nglo-Xorman law the ceorl had not wholly sunk into a servile 
[)Osition; he retained the wergild of a free man until the whole 
system of wergilds became obsolete, and he was long subject to 
the duty of attending public courts such as that of the Hundred 
(q.v.). His depression was due essentially to economic causes; 
men of his class suffered heavily in (he wars of the loth and nth 
centuries and the lawyers of a later time who regarded their de¬ 
scendants as legally dependent upon their lords were only recog¬ 
nizing accomplished facts. 

CHURN: see Dairy Macjiinery and Equipment. 
CHURRIGUERESQUE, in architecture, the late, luxuriant, 
Spanish baroque style, so called from its most famous architect, 
Don Jo.se Churriguera (d. 1725). See Architecture; Renais¬ 
sance Architecture. 

CHURUBUSCO, a village of Mexico on the river of the 
same name, about six miles south of the capital. It contains a 
massive stone convent. It was here that Major General Winfield 
Scott in his brilliant southern campaign of the war between 
Mexico and the United States (1846-48) fought the battle of that 
name as an aftermath of the action at Contreras the .same day 
(August 20, 1847). Brigadier General Worth, who had been act¬ 
ing as rear guard at .*^an Agu.stln, moved forward toward San An¬ 
tonio to find, after trying a turning movement, that, on account of 
the victory at Contreras, the strong fortifications before him had 
been evacuated by General Santa Anna's Mexicans. Worth 
pressed on to meet stout and uncxjx’cted re.sistancc at the bas- 
tioned bridgehead of Churubusco. Scott, taking charge of Pillows 
and Twiggs' troops, a part of whom he sent to reinforce Worth, 
decided upon a turning movement. Sending Pierce and Shields 
over a road around Santa Anna’s right flank, he ordered them to 
strike the Mexican general in rear. Though the untrained 
militia making the detour did not at first acquit themselves well, 
VV'orth stubbornly pressed in front and, after severe charging in 
which his troops succeeded in turning Santa Anna’s left flank, 
was able to take the bridgehead and the well fortified convent 
beyond. The pursuit continued for over two miles. In addition 
to the guns and ammunition taken, the Mexican losses probably 
mounted to io.cx50. The Americans lo.st about 950, 

BiuLiocRAi'nY.—Justin H. Smith, The War with Mexico, V^ol. I. 
(1919) ; George B. McClellan, The Mexican War Diary (1917) ; C. M. 
Wilcox, History of the Mexican War (1892); W. A. Ganoe, The His¬ 
tory of the I'nifd States Army (1924) ; Original Correspondence and 
Reports in Old Files Section, Adjutant General’s Office, Washington, 
DC. ‘ (W. A. G.) 

CHUSAN. an island archipelago off the Chinese coast. It 
represents the submerged terminus of the Tayu-ling, the dominat¬ 
ing range of Chekiang, which is linked on south-westwards with 
the high ranges along the Fukien-Kiangsi border. The outermo.st 
islands of the archipelago lie across the entrance to Hangchow 


bay. Their shores are becoming choked with silt from the Yangtze 
estuary, w'hich opicns out just to the north of them, in perhaps 
the same w'ay as at an earlier period the hills along the E. side 
of the Tai-hu became linked together by stretches of alluvium. If 
this interpretation is correct, the shallow Hangchow bay may in 
time become a second Tai-hu. By reason of its character as a 
rocky island and of its proximity to the Yangtze estuary, Chu.san 
island, the largest of the archipelago, was during the Ming Dy¬ 
nasty (1368-1644) an entre{)6l for trade with Japan. Until the 
modern development of Japan. Japanese relations wiih China were 
naturally most intimate in the rieighliourhood of the \’angtzc 
estuary. The Japanese use of Uhusan at that time is somewhat 
comparable to the British use of Hongkong at a later jK'riod. 

CHUTE, a channel or trough, artificial or natural, down which 
objects, such as timber, coal or grain may slide, identical in 
meaning and pronunciation with “shoot.” A channel cut in a dam 
on a river for the' pas.sage of floating limlKT, and in lanhsiana and 
on the Mississippi a channel at the side of a rivt'r or narrow way 
between an island and the shore. The “water-chute,” a .sleep 
W'ooden slojie terminating in a shallow lake clown which run flat- 
bottomed boats, is a Canadian pastime, which has been popular 
in London and elsewhere. 

CHUTNEY, a sweet pickle or relish preiiared from sweet 
fruits such as mangoes, raisins, etc., with acid flavouring from 
tamarinds, kmions, limes and sour herbs, and with a hot seasoning 
of chillies, cayenne peiiper and spices. The word is an anglicized 
form of the Hindustani chatni. 

CHUVASH, an A.S.S.R. in the Russian Soviet I'ederatcd So¬ 
cialist Republic, created as an autonomous area by decree in 
June 1920, and declared an autonomous republic in April 1925 
Area 6,911 sq.mi. Its boundaries are west, Gorky (formerly 
Nizhegorod); south, Ulianovsk; east, Tatar AS.S.R,; north, 
Marii A.S.S.R. East of the Gorky province, from the junc¬ 
tion of the Sura river with the Volga river, begins the forest 
area in which many I'inno-Turkish tribes maintained their linguis¬ 
tic and racial individuality against the advancing waves of Slav 
colonization. Of these tribes the Chuvash occupy the area be¬ 
tween the right bank of the Sura and Volga and are thus nearest 
to Moscow. The population (1939) 1.077,614 (urlian, 131,533, 
rural 946,081), includes C'huvash 80%. (ireat Russians 
Tatars and Marii (Chcremiss). The urban population is 85G. 
Great Russians. In the south and west the republic is forested, 
but towards the north and cast the forest only remains in iiatches. 
Deforc'Station is progressing rapidly; 70% of the limber annually 
cut is not replaced. From ancient limes lumbering, sawmilling 
and the making of wooden articles, r.g., furniture, oak rivets, bar¬ 
rels, wagons, shovels, have been the rhicT occupation of the Chu¬ 
vash, and c;4% of the kcm.'^tar (peasant) industries are of thi.s 
nature. The Alatyr di.strict is noted for its koustar furniture in¬ 
dustry. Agriculture is poorly dc'velojied, owing to poor soils anti 
climatic conditions and to the primitive methods adopted. The 
soils arc podzolized or degraded soils and liched Wack soils (see 
Russia: Soils and Their Influence). The climate is severe; .snow 
lies from October to April, and the rivers are frozen. There 
are fierce storms in winter and spring and irt June and July thun¬ 
derstorms are frequent. I'he prevailing winds are S.W. and in 
the hot summer they bring sand from the steiipe, so that the 
crops arc covered with dust. In 1924-25 the extent of ploughed 
land was 43.3%. and of forest 35.1%. Oats and rye ocf'upy 85^ 
of the sown area and wheat only 2.2^/', -, other .small crops are 
spelt, buckwheat, barley, millet, [leas, lentils, flax, hem)) and j)c)(a- 
oes, but there was a serious deterioration in agricullurc during 
he 1914-21 period. Even the 1925 harvest was 40% less than in 
pre-World War I times. The Chuvash suffered very severely dur- 
ng the Civil War and in the 1920-21 famine: the [wpulation fell 
from 745,000 in 1914 to 201,000 in 1920, and the eflecls of the 
hardships of that terrible time are still evident in the survivors, 
and in the lack of horses, working cattle and farm implements 

TTic chief agricultural exports arc oats by waterway to Lenin¬ 
grad and by rail to Moscow, and eggs and poultry. .Small quan- 
ities of honey, apples and hop.s arc also exported. Though Chu¬ 
vash horses, cattle, sheep and pigs are underfed and undersized, 
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cattle, meat, wool and hides are exijorted The standard of living 
18 low and the imfiorts are mainly salt kerosene and iron Roods, 
but in .spite of the few cultural needs of the people there are 65 
bazaar centres and four annual fairs. Cheboksari, on the Volpa 
river, the administrative centre, is a river fxjrt with an electric 
plant and a radio station, and its fair is the most important. It 
also has sawmill.?, printing works, dried fruit, starch and syrup 
industries. The. only other industrial concern is the Yadrinsk oil- 
pre.ssinR fact(»ry, which employed 2,000 men in normal times. 
I)i.stillinR, leather work, flour inillinR, hemp, fulling and metal in¬ 
dustries of a koustar and semi-kousfar type are carried on, and 
there are six steam flour mills. 7'he Volga and Sura rivers provide 
navigable waterways in the .summer. 'Fhe Kazan to Kanash rail¬ 
way, linking through Arzamas in the (lorky province, is the short- 
e.st route to Mo.scow. Kanash (formerly Shikhran) is an im- 
;K>rtant timber and grain centre and from it a branch line goes 
southwest through Alatyr, also a grain and timber centre, with an 
elevator. I’lans for the development of the republic include the 
linking of Kanash to Cheboksari, and the development of a peat 
industry. 

The percentage of illif(“rucy is high; in ic;20 only 23.2% of the 
{X)j)ulation could read and write. The soviet government has in¬ 
augurated a policy of instruc tion in the vernacular, which belongs 
to the Tatar or 'I'urkish group, but has many l inno-Ugrian idioms. 
A (.ihuva.di daily paper is issued and in Chebok.sari a Chuva.sh 
theatre and museum have been e.stablished; lilerac;y is greatly 
im reasing. The Chuvash are of Fiimo-Tutar origin, round-headed, 
(lal-fealurecJ and light-e}'ed; they are Ihouglit by some to be the 
desce.ndanU of the ancient Iic)lgar.s. Their preferences at present 
are for agriculture of a somewhat primitive type*, and for small 1 
{X'awitit inclu.Hlrie.s, rather than for imiuslrial occupations. The ■ 
rapid deforestation of the urea, it.s proximity to Mcjsrow and the ' 
central productive rcigion, combined with the effects of improved 
communications, will incvitablv alter their outlook. 

CHUVASHES, a tribe found in east Central Russia, in the 
Kazan province and throughout the Ulianovsk y>rovincc and the 
regions of Kuibyshev, Saratov, Clikalov and Perm. Some think 
they are the descendant.s of the ancient Bolgar.s. In general, like 
(he Finns they are round-heacleci, flat-featured and light-eyed, but 
have been affected by Tatar elements. They arc nominally Chris¬ 
tians. but cling to many Shamanistic practice's. Their language 
belongs to (he Turkish group, but ha.s hc*en strongly influenced by 
the I'inno-Ugrian idioms .sj)oken round it. 

.SV/' Srhotl, /)(' Lincuu TsthnicaHhorum (Berlin, 1841). 

CHWANA, a collective name applied to a nunibcrr of Banlu- 
apcjaking tribes inhabiting the* interior j)lain of Sooth Africa nouh 
of the Orange river. The most important arc the baMaiigwato, 
baKvvena, l.uiHurutshe, baNgwaketse, baTlapiti ami buRulong. 
'I'liey all live by pastor.dism combined with agriculture*. They 
are orgatiized socially into large tulemic groups which are not 
exog.unous. Marriage is legalized by the? {xiymeut of a bride-price; 
and in .some of tlie tribes ortho-cousin marriage is permitted. Their 
religion is mainly ancestor-worship, with strong trac'(*s of monothe- 
i.sfii ;issoc:iate<i with a supreme* bt*ing known as Modimo. Formerly 
there* al.so apju'ars to have been a certain degree of totc'mic ritual. 

JSVi; J. r. Brown, dwoMg the Bantu Namads (1926). 

CHWANBEN: .vee Kham. 

CIALDINI, ENRICO (iSri-iSc)^'), Italian soldier, yKiliti- 
cian and diplomatist, was born in Castelvetro, Modena. In 1831 
he took part in the insurrection at Moclen.i, fleeing afterwards to 
Paris, whence he proceeded to Synun to tight against the Carlists. 
Returning to Italy in 184S, he eommandc'd a regiment at the 
battle of Novara. In 1859 he organized the Alpine brigade, fought 
at P.ilc*stro at the head of the 4lh Division, and in (he following 
year invaded the marches, won the battle of Casteltidardo, took 
Ancona, and subsecpicntly directed the siege of Oaeta. In 1861 
his intervention envenomt'd the Cavour-Garibaldi dispute. Placed 
in cort^nnnd of the troops sent to oppose the Garihaklian ex[)€di- 
tion of 1862, he defeated Garibaldi at Aspromontc. Between 
1862-66 he held the ywsition of lieutenant-royal at Naples, and 
in 1864 was created senator. On the outbreak of the war of 1866 
he resumed command of an army corps, but dissensions between 


j him and La Marmora contributed to the defeat of Custozza. In 
1867 he attempted unsuccessfully to form a cabinet sufficiently 
strong to prevent the threatened Garibaldian incursion into the 
fwpal States, and tw*o years later failed in a similar attempt, 
through dhsagreement with Lanza concerning the army estimates. 
On Aug. 3, 1870, he pleaded in favour of Italian intervention in 
aid of France, a circumstance w'hich enhanced his influence when 
in July 1876 he replaced Nigra as ambassador to the French re¬ 
public. This position he held until 1882, W'hen he resigned on ac¬ 
count of the publication by Mancini of a dispatch in which he 
had complained of arrogant treatment by M. Waddington. He 
died at Lt^ghorn, on SeyiL. 8, 1892. 

See G. Marcotti, II Cencrale Enrico Cinldini (Florence, 1S92) ; N, 
Nisco, II Oenerale Cuddini e i suoi tempi (Naples, 1893) ; Prince Adam 
Wiszniewhki, Le GMral daldini, etc. (1913). 

CI^ICIAN, GIACOMO LUIGI (1857 (922), Italian 
chemist, was born at Trieste on Aug. 22, 1S57; his father was 
of American origin. He was educated at Trieste find Vienna but 
took his doctorate in 1880 at the University of Giessen. He 
became assi.stant and later reader in the inslilifle of general 
chemistry of the University of Rome. In 1SS7 he was appointed 
{irufe.ssor of general chemistry in the University of Padua and 
in 1889 accepted the chair of chemistry at the University of 
Bologna, retaining this appointment until his death on Jan. 2, 
1922 From 1910-22 he w'as a member of the Italian senate, con¬ 
cerning himself mainly with education and the chemical industry. 

Ciamician's mo.st important researches were in organic chemis¬ 
try. He stressed its application to biological chemi.stry rather 
than the* di.scovery of new compounds. An inve.sLigation on the 
((impounds in animal tar led him, early in his career, to the im¬ 
portant r(*scarchcs on pyrrole. A monograph, II Virralo e i siioi 
Drnvdti (1888), gained the royal prize of the Accadeinia dei Lin- 
(ei. Uiamician was al.so a jiioneer in the chemistry of vegetable 
products. At first be worked on organic compounds of vegetable 
origin and later became interested in the chemistry of the sub¬ 
stances in the living plant and their biological significance. The 
e£scntial oil of celer>’ was the subject of an important early in- 
vo.stigation, and later he inoculated plants and seeds with alka¬ 
loids and with their constituents. His researches on the chemical 
action of light, many of them carried out in conjunction with 
Dr. Silb(*r of Rome, are noteworthy. 

In addition there are a number of investigations by Ciamician 
on jihysical chemistry. Some of his earliest work was on the 
.spectra of homologous elements; later research(*s were on theory 
of electrolytic dissociation, on the nature of chemical affinity and 
on the \alency of atoms. 

CIANO, GALEAZZO (1903-1 (944 ), Italian statesman, was 
the son of Count Costanzo Ciano (1876-1939), naval hero of 
World War 1 and a long-time legislative aide' of Mussolini. The 
son entered diplomatic service in a South American embassy and 
was later consul-general at Shanghai. In 1930 he married Musso¬ 
lini’s daughter Edda. In i()3; he became minister of propaganda, 
and during (he conquest of Aby.ssinia he led a squadron of bomb¬ 
ing plan(*s. He was a member of the grand fascist council and in 
1936 became minister of foreign affairs, a post he held until Jan. 
1943, when Mussolini took over the ministry of foreign affairs 
himself, at the same time appointing Ciano ambassador to the 
Vatican. Ciano retained this position only six months, resigning 
in July 1943. On Jan. ii, 1944, Ciano and four other former 
members of rhe grand fascist council, all of whom had previously 
been convicted by a special fascist tribunal of high treason for 
plotting the overthrow of Mussolini, were executed in Verona by 
3 firing squad. 

CIBBER (or Cibert), CAIUS GABRIEL (1630-1700), 
Danish sculptor, was born at Flensburg. He was the son of the 
king's cabinet-maker, and w'as sent to Rome at the royal charge 
while yet a youth He came to England dunng the Protectorate, 
or during the first years of the Restoration. Besides the famous 
statues of Melancholy and Raving Madnes.? (“great Cibl)er’a 
brazen brainless brothers’’), now in the Guildhall, London, Cibber 
produced the bas-reliefs round the Monument on Fish street hilL 
The several kings of England and the Sir Thomas Gresham, exe- 
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cuted by him for the Royal Exchange, were destroyed with the 
building itself in 1838. Cibber was long employed by the fourth 
carl of Devonshire, and many fine specimens of his work arc to be 
seen at Chatsworth. Under that nobleman he took up arms in 
16S8 for William of Orange, and was appointed, in return, carver 
to the king’s closet. He died rich, and, according to Horace Wal¬ 
pole, built the Danish church in London, where he lies buried 
beside his second wife, to whom he erected a monument. She was 
a Miss Colley, of Glaiston, granddaughter of Sir Anthony Colley, 
and the mother of Colley Cibber. 

CIBBER, COLLEY (1071-1757), English actor and drama¬ 
tist, was born in London on Nov. 0, 1671, the eldest son of Caius 
Gabriel Cibber, the sculptor. Sent in 1082 to the free school at 
Grantham, Lincolnshire, the boy distinguished himself by an apti¬ 
tude for writing verse. He was removed from school in 1687 on 
the chance of election to Winchester college. His father, however, 
had not then presented that institution with his .statue of William 
01 Wykeham, and the son was rejected, although through his 
mother he claimed to be of “founder’s kin.” The boy went to 
London, and indulged his passion for (he theatre. He was on his 
way to Chatsworth, the .scat of William Cavendish, earl (after¬ 
wards duke) of Devonshire, for whom his father was then execut¬ 
ing commissions, when the news of the landing of William of 
Orange was received; father and son met at Nottingham, and 
Colley Cibber was taken into Devonshire’s company of volunteers. 
.\fterwards he enrolled himself (1O90) as an actor in Betterton’.s 
company at Drury Lane. On his mure than meagre earnings, 
which ro.se to £i fier week, supplemented by an allowance of 
£20 a year from his father, he contrived to live with his wife 
and family—he had married in 1O93—and to produce a play, 
Love’s Last Shift, or the Fool in Fashiott (1696). Of this 
comedy Congreve said that, it had “a great many thing.s (hat 
were like wit in it”; and Vanbrugh honoured it by writing his 
Relapse as a seciuel. Cibber played the part of Sir Novelty 
Fa.shion, and his performance as Lord Foppinglon, the same char¬ 
acter renamed, in Vanbrugh’s piece establi.shed his reputation as 
an actor. In 1608 he was assailed with other dramatists, by Jer¬ 
emy Collier in the Short View. In Nov.. 1702, he produced, at 
Drury Lane, She W'ou’d and She Woud Not; or the Kind impos¬ 
tor, one of his best comedies; and in 1704, for himself and Mrs. 
Oldheld, The Careless Husband, which Florate Walpole cla.ssed, 
with Cil)l)cr’.s Apology, as “worthy of inimoriality.” In 1700 (lib¬ 
ber left Drury l.ane for the Haymarket, but when the two com¬ 
panies united two years later he rejoined his old theatre through 
the influence of his friend Colonel Brett, a shareholder. Brett 
made over his share to Wilks, Estcourt and Cibber. Complaints 
against the management of Christopher Rich led, in 1709, to the 
closing of tlie theatre by order of the crown, and William Collier 
obtained the patent. After a scries of intrigues Collier was bought 
out by Wilks, Doggelt and Cibber, under whose management 
Drury Lane became more prosperous than it ever had been. In 
1715 a new patent was granted to Sir Richard Steele, and Barton 
Booth was also added to the management. In 1717 Cibber pro¬ 
duced the Nonjuror, an adaptation from Molierc’s Tartuffc; the 
play, for which Nicholas Rowe wrote an abusive prologue, ran 
eighteen nights, and (he author received from George 1., to whom 
it was dedicated, a present of two hundred guineas. Tartuffe be¬ 
came an English Catholic priest who incited rebellion, and there is 
little doubt that the Whig principles expressed in the Nonjuror led 
to Cibber’s appointment as poet laureate (1730). It also provoked 
the animosity of the Jacobite and Catholic factions, and was pos¬ 
sibly one of the causes of Pope’s hostility to Cibber, Numerous 
“keys’’ to the Nonjuror apjx.‘ared in i 718. In 1726 Cibber pleaded 
the cause of the patentees against the estate of Sir Richard Steele 
before Sir Joseph Jekyll, master of the rolls, and won his case. In 
1730 Mrs. Oldfield died, and her loss was followed in 1732 by that 
of W’ilks; Cibber now sold his share in the theatre, appearing 
rarely on the stage thereafter. In 1740 he published An Apology 
for tht Life of Colley Cibber, Comedian . . . with an Historical 
View of the Stage during his Own Time, which gives the best 
account there is of Cibber’s contemporaries on the London stage. 
In 1742 Cibber was substituted for Theobald as the hero of 


Po^je s Dunciad. Ciblicr had introduced some gag into the Re- 
hearsal, in which he played the part of Bayes, referring to the ill- 
starred farce of Three Hours after Marriage (1717). This play 
was nominally by Gay, but Pope and Arbulhnoi were known to 
have had a hand in it. Cibber refused to discontinue the offensive 
passage, and Pope revenged himself in .sarcastii allusions in his 
printed correspondence, in the Epistle to Dr. Ar hut knot and in the 
Dunciad. To these Ciblier replied with A Letter from Mr Cibber 
to Mr. Pope, inquiring into the motives that might induce him in 
his satirical works to be so frequently fond of Mr. Cibber's name 
(1742). Cibber scored with an “idle story of Pope's behaviour in 
a tavern” inserted in this letter, and gives an account ol the origi¬ 
nal dispute over the Rehearsal. By (he sulistitulion of Cibber for 
Theobald as hero of the Dunciad much of the satire lost its 
jxiint. Cibber’s faults certainly did nut include dullness. A new 
edition contained a prefatory discourse, probably the work of 
Warburton, entitled “Ricardus Aristarchus, or the Hero ol the 
Poem,” in which Cibber is made to look riiliculous from Ins own 
.Apology. Cibber replied in 1744 with Another Occasional Letter 
. . . , and altogether he had the best of the argument. When he 
was 74 years old he made his last a|>pearanrc on (he stage a.s 
Pandulph in his owm Papal Tyranny in the Reign of King John 
(Covent Garden, Feb, 15, 1745), a miserable parajilirase of 
Shakespeare's play. He died on Dec. 11, 1757. 

Ciblier’s reputation has suffered unduly from the depreciation 
of Poi)C and Johnson. “1 could not bear smh nonsense" .said John¬ 
son of one of Cibber's odes, “and I would not let him icad it to 
the end.” Fielding attacked Cibber’s style anti language more than 
once in Joseph Andrews, and elsewhere. Nevertheless, Cibber pos- 
se.ssed wit, unu.sual good sen.se and lad; anti in the Apology he 
showed himself the most delicate and subtle critic of acting of his 
time. He wa.s frequently accused of plagiarism, and did not scru¬ 
ple to make use of old [ilays. but he is said to have bi‘en a.shamed 
of his Shakespearian adaptations, one of which, however, Richard 
III. (Drury Lane, 1700), kei)t its place as the ai ling version until 
1821. Ciblicr is rebuked for his mutilation of Shakespeare by 
Fielding in the Historical Register for jyjo, where he figures as 
Ground Ivy. 

(.'hakuittl;, Colley Cibber's youngest daughter, married Rich¬ 
ard Charke, a %iolini.st, from whom she was .soon siparaled. She 
began as an understudy to actres.ses in leading part.s. liul quar- 
relU-d with her manager, Charles Meet wood, on whom she wrote a 
one-act skit. The Art of Management (1735). She also wrote two 
tomediesand two novels of small merit, and an untrustworthy, but 
amusing. Narrative, of Life of .. . Charlotte Charhe, . . . by 
herself (1755), reprinted in Hunt and (.'inrke's Autobiographies 
(1822). 

The .Apolttgy was edited in 1822 by E. liellrhamhcrs and in iS8g by 
R. W. Ltove, who printed with it oilier valuable (lualrital buok.^ and 
pamphlcls. It is also included in Hunt and Clarke’s Anitihingraphirs 
(1820, etc ). Cibber’s Dramatic Works were published in 17^10, with 
an aceount of the life and writings of the author, and again in 1777. 
Besides the plays already mentioned, he wrote Wonuni':, b //, or the 
Lady in Fashion (1OQ7), wliich wa.s altered later (1707) into The. 
Schoalf>n\, or the Comical Rivals; Xerxes (iCgg), a fiagtdy ailed only 
once; J'he Provoked Husband (acted 1728), completed from Van¬ 
brugh’s unfinished Journey to London; The. Rixml Queens, xcith the 
Humours of Alexander the Great (acted 1710), a ((unirul tragedy; 
Damon and Phyllida (acted 1720), a ballad opera; and adaptations 
frfitn Beaumont and Fletcher, Hrydcn, Moliere and ('orneiile. A bibli¬ 
ography of the numerous .'tkifs on Cibber is to be found in bowe’.s 
Hildiograpkicnl Account of lingUsh Theatrical IJtrralure.. 

CIBBER, SUSANNAH MARIA (i7J4-i7bb), wife of T. 
Cibber, was an actress of distinction. She was the daughter of a 
Covent Garden ujiholstcrcr, arnl .sister of Dr. Arne (1710-78) the 
composer. Mrs. Cibber had a beautiful voice and began her career 
in opera. She was the original Galatea in Handel’s .Acis and Gala- 
tea, and the contralto arias in the Messiah are said to have been 
written for her. She played Zarah in Aaron Hill’s version of Vol¬ 
taire’s Zaire in 1736, and it was as a tragic actress, not as a singer, 
that her greatest triumphs were won. From (I'olley Ciliber she 
learned a sing-song method of declamation. Her mannerisms, how¬ 
ever, did not obscure her real genius, and .she freed herself from 
them entirely when she began to act with Garrick, with whom she 
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wii.s a-s.soiiated ai Drury Lane from 1753. .She died on Jan. 30, 
1766. She married 'Fheophilus Cibber in 1734, soon separated 
from him. A[)precialions of Mrs. Cibf)er’s fine acting are to be 
found in many (ontemjiorary writers, one of the most discrimi¬ 
nating being in the Rusciad of Charles Churchill. 

CIBBER, THEOPHILUS fi 703-175 «>, Colley Cibber’s 

son; also an actor and playwright, was born on Nov. 26, 1703. 
In 1734 he was a( ting-manager at the Haymarket, and later played 
at Drury Lane. Lincoln's Inn Fields and Covent Garden. His best 
impersonation was as I’istol, but he also distinguished himself in 
'.ome of the tine-gentIt rnan parts affected by his father. He was 
one of the ringleaders in the intrigues against John Highmore, who 
had fiought a share in the patent of Drury Lane from Colley Cil)- 
ber. 'riieophilus Cibber, with a number of other actors, seceded 
from Drury lame, and in thus defireciating the value of the patent, 
for whi( h his father had received a considerable sum, acted with 
doubtful fione.sty. 

In 175? appeared An Account of the Lives of the Poets of 
(ireat /iritain and Ireland, with the name of “Mr. Cibber” on the 
title page The fi\'e volumes of Lives are chiefly based on the 
(■;irlier works of (ierard Langhaine and Gil«‘s Jacol) and the ms. 

((tlleclioris of Thomas Coxeler (ibS(^ 1747)- The hook is .said to 
have lieen largely written by Robert Shiels, Dr. Johnson’s am.anu- 
eiisis Tlieopliilus Cibber perished liy sliipwreck on his way to 
Iiublin to plav at the Theatre Royal. 

CIBORIUM, in classi(al Latin a drinking-vessel (Gr. 
the (uit-shape<l seed-vessel of the I^gyplian water-lily, 
,ind heme a cup). In the early Christian churdi the ciborium 
was a canopy over the altar {q.v.), supported on columns, and 
from it hung the dove-shaped receptacle in which was re.served 
the (onsecrated Host, 'I'he name was early transferred to the 
rece[)ta( le, and in (he Western c hurch the canopy was known as a 
baldac hin ( llal. balda< china, from Baldacco, Bagdad, whence 
came the rich brocade used for canopies, etc.). At the present day 
in the* Roman churc h the term “pyx” (Treats, a boxw-ood vessel) is 
used for the rec eptac le in which the viatic urn is carried to the sick 
or dying. Mediaeval pyxes and cilioria are otten bc*autiful ex- 
amiiles of the goldsmith's, enameller’s and metal-worker’s craft. 
They usually take the shape of a covered chalice or of a cylin¬ 
drical l)ox with cover surmounted by a cro.ss. An exciuisite cibor¬ 
ium. prolialily of Lnglish i3lh c'entury make, fetched i6,ooo at 
Christie’s in looS: copper-gilt, ornamented with champleve enam¬ 
els, with Biblical sulijects in medallions on the outside (coloured 
illustration in catalogue of Burlington Fine Arts Club Exhibition, 

CIBRARIO, LUIGI, Count (i8o’-i87o), Italian statesman 
,incl Ihslorian, was born in L’sseglia. His verses to King Charles 
.\lbert. (lic'n prince! of Carignano, on the birth of bis son Victor 
Emmanuel, led to a long friendship. He entered the Sardinian 
civil service, and in iS.’4 was appointed lecturer on canon and civil 
l.iw. He was sent to search the archives of .Switzerland, France 
and Gc*rman\- feer charters relating to the history of Savoy, Dur¬ 
ing the war of after the* cxi)ul.sion of the Austrians from 

\’enice, Cibrario was sent to that city with Colli on an abortive 
mission to secure its union with Piedmont. After the battle of 
Novara ( 1S49 ) and the abdication of Charles Albert he visited the 
ex-king at 0[)orto on behalf of the Senate. In May 1852 he be¬ 
came minister of finance in the reconstructed d’Azeglio c.abinet, ' 
and later minister of education in that of Cavour. He strongly 
supported Cavour's Crimean policy (1855), and, as minister for 
foreign aflairs during the war, he seconded Cavour in procuring 
the admission of Piedmont to the congre.ss of I’aris on an equal 
fooling with the great powers. On retiring from the foreign office 
Cibrario was created count. After the war of 1866 by which Aus¬ 
tria lost Vc'netia, Cibrario negotiated the restitution of state 
papers and art treasures removed by the Austrians from Lom¬ 
bardy and Venetia to Vienna, He died in Oct. 1870. near Salo, on 
the lake of Garda. His most important work was his Economia 
politka dll medio evo (Turin, i83()). ^xipular then, but now of 
little value. His Schiavitu c servafiKW (Milan. 1868-69) gave an 
ac'count of the development and abolition of slavery and serfdom. 

Hift t)iinrraph\ b.c** been written bv F, Odorici, /I Conir /.. Cibrario 


(Florence, 1872). 

CICADA (Cicadidae), insect.s of the homoptcrous division of 
the Hemiptera (q.v.), generally of large size with the femora of 
the forelegs spined below, two pairs of large membranous wings 
and prominent eyes. Cicadas are remarkable for the shrill noise 
emitted by the males, which has been variously compared to a 
knife-grinder, scissors-grinder or even a railway whistle, and may 
be heard in concert at a distance of a quarter of a mile or more. 
The sound-producing organs are a kind of drum on each side of 
the base of the abdomen. These drums vibrate by the action of 
{jowcrful muscles and the sound can be modified by the so-c.alled 
mirrors or sounding boards. Although no auditory organs arc known 
in the females, the song of the males is regarded as a sexual call. 

Gnc of the best-known six-cics is the periodical cicada {Ma^ici- 
cada septendecim) of eastern N. America, often known as the 17- 
ycar “locu.st’’ which appears in great numbers and often causes 
much concern. It has two races, a 13-year race in the southeast¬ 
ern United States which requires 13 years from egg to adult and a 
X7-year race in the northeastern United States w'hich requires 17 
years from egg to adult. There arc 17 different broods of the 
17-year race in different parts of the United Stales and 13 differ¬ 
ent broods of the 13-year race. Since there is some overlapping of 
the different broods, some confusion has arisen in the minds of 
.some people in regard to the regularity of this insect. By means of 
a saw-Iikc instrument the eggs are laid in the twigs of trees, and 
the nymphs, upon hatching, drop to the ground, where they bury 
them.selves. They feed by sucking juices from the roots of forest 
and fruit trees and finally change into the so-called “pupae.” In 
the latter stage the in.sect crawls from the ground, grasjis a suit¬ 
able support and emergc.s as a full-fledged cicada. In some cases 
these “pupae” construct curious earthen chimneys wherein they 
live before turning into adults. The life-histories of cicadas are 
all very similar. Other common North AnuTican species .seem to 
require from one to five years to complete their life histories with 
a few adults emerging every year. Over 2.000 kinds are known 
and they arc most abundant in the tropics. One species occurs in 
the southern counties of Fingland, but is rare; 170 specie.s are 
known in the United States. Aee J. G. Myers, Insect Sini’crs: a 
Natural Ilisturv of the Cicadas (1929). (Z. P. M.) 

CICELY, Myrrhis odorata (family Umbelliferae), a perennial 
herb with a leafy hollow stem, 2 to 3 ft. high, much divided leaves, 
whitish beneath, a large sheathing base, and terminal umbels of 
small white flowers, the outer ones only of which are fertile. The 
fruit is dark brown, long (.{ to i in ), narrow and beaked. The 
plant is a native of central and southern Europe, and is found in 
parts of England and Scotland in pastures, usually near houses. It 
has aromatic and stimulant properties and was formerly used as 
a pot-herb. 

CICERO, the name of two families of ancient Rome. It may 
perha[)s be derived from cicer (pulse), in which case it would 
be analogous to such names as Lent ulus, Tiihero, Piso. Of one 
family, of the plebeian Claudian gens, only a single member, 
Gaius Claudius Cicero, tribune in 454 B.C., is known. The other 
family was a branch of the Tullii, .settled from an ancient period 
at Arpinum. This family, four of whose members are noticed 
six*cially below', did not achieve more than municipal eminence 
until the time of M. Tullius Cicero, the great orator. 

(1) Marcus Tullius Cicero (106-43 b.c.), Roman orator 
and politician, was born at Arpinum on Jan, 3, 106 b.c. His 
mother, Hclvia. is said to have been of good family. His father 
was by some said to have been descended from Attius Tullius, 
the Volscian host of Coriolanus, while spiteful persons declared 
him to have been a fuller; in any ca.se he was a Roman knight 
with property at Arpinum and a house in Rome. His health was 
weak, and he generally lived at Arpinum, where he devoted him¬ 
self to literary pursuits. Cicero spent his boyhood partly in his 
native town and partly at Rome. The poet Archias, he says, 
first inspired him with the love of literature. He was much im¬ 
pressed by the teaching of Phaedrus,, the Epicurean, at a period 
licforc he assumed the toga virilis; he studied dialectic under 
Diodotus the Stoic, and in 88 b.c. attended the lectures of Philo, 
the head of the Academic school, whose devoted pupil he became. 
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He studied rhetoric under Molo (Melon) of Rhodes, and law 
under the guidance of 0. Mucius Scaevola, the augur and juris¬ 
consult. After the death of the augur, he transferred himself to 
the care of Q. Mucius Scaevola, the poniifvx piaximus, a still 
more famous jurisconsult, nephew of the augur. His literary 
education at this period consisted largely of verse-writing and 
making translations from Greek authors. We hear of an early 
poem named Pontius CAancus the subject of which is uncertain, 
and of translations of Xenophon’s Occonomica and the Pheno¬ 
mena of Aratus. Considerable fragments of the latter work are 
still extant. To this period also belongs his de Invent tone rhe- 
torica, of which he afterwards spoke lightly {de Orat. i. 5), but 
which enjoyed a great vogue in the middle ages. Cicero also, 
according to Roman practice, received military training. At the 
age of 17 he served in the social war successively under I’ompeius 
Strabo and Sulla (89 n.c.). In the war between Marius and 
Sulla his sympathies were with Sulla, but he did not lake up 
arms {Sext. Rose. 1.^6, 142). 

His forensic life begins in 81 n.c., at the age of 25. A speech 
delivered in this year, pro Quinetio, is still extant; it is con¬ 
cerned with a technical point of law and has little literary' merit. 
In the following year he made his celebrated defence of Sextus 
Roscius on a charge of parricide. He subsequently defended a 
w'oman of Arret ium, whose freedom was impugned on the ground 
that Sulla had confiscated the territory of that town. He then 
left Rome on account of his health, and travelled for two years 
in the East. He studied philosophy at Athens under various 
teachers, notably Antiochus of Ascalon, founder of the Old 
Academy, a combination of Stoicism, riatonism and Peripateti- 
cism. In Asia he attended the cour.ses of Xenocles, Dionysius and 
Menippus, and in Rhodes those of Posidonius, the famous Stoic. 
In Rhodes also he studied rhetoric once more under Molo, to 
Ivhom he ascribes a decisive influence upon the development of 
his literary style. He had jireviously affected the florid, or Asiatic, 
style of oratory then current in Rome. The chief faults of this 
were excess of ornament, antithesis, alliteration and assonance, 
monotony of rhythm, and the insertion of words purely for 
rhythmical effect. Molo, he says, rebuked his youthful extrava¬ 
gance and he came back “a changed man.” 

He returned to Rome in 77 n.c., and apiiears to have mar¬ 
ried at this time Terentia, a rich woman with a domineering 
temper, to whom many of his subsequent embarrassments were 
due.’ He engaged at once in forensic and political life. He was 
quaestor in 75, and was sent to Lilybacum to .supervise the corn 
supply. His connection with Sicily let him to come forward in 
70 when curule-aedile elect, to prosecute Gaius Verres, who 
had oppressed the island for three years. Cicero seldom i>rose- 
cuted, l)ut it was the custom at Rome for a rising politician to 
win his spurs by attacking a notable offender (pro Caelio, 73). 
In the following year he defended Marcus Fonteius on a charge 
of extortidn in Gaul, using various arguments which might equally 
well have been advanced on behalf of Verres him.self. 

In 68 B.c. his letters begin, from which (and c.six*cially those 
to T. Pomponius Atticus, his “second self”) we obtain wholly 
unique knowledge of Roman life and history. In 66 b.c. he was 
praetor, and was called upon to hear cases of extortion. In the 
same year he spoke on behalf of the proposal of Gaius Manilius 
to transfer the command against Mithridates from Lucullus to 
Pompey (de Lege Manilia), and delivered his clever but dis¬ 
ingenuous defence of Aulus Cluentius (pro Clucntio). At this 
time he was a prospective candidate for the consulship, and was 
obliged by the hostility of the nobles towards “new men” to look 
for help w'herever it was to be found. In 6$ b.c. he even 
thought of defending Catiline on a charge of extortion, and de¬ 
livered two speeches on bt^half of Gaius Cornelius, tribune in 
67 B.C., a leader of the democratic party. In 64 b.c. he lost his 
father and his son Marcus was born. The optimates finally de¬ 
cided to support him for the consulship in order to keep out 

'According to Plutarch she urged her husband to take vigorous 
action against Catiline, who had compromised her half-sister Fabia. 
a vestal virgin; also to give evidence again.st Clodlus, being jealous of ; 
bis sister Clodia. 


Catiline, and he eagerly embraced the “good cause,” his affec¬ 
tion for which from this time onward never varied, though his 
actions were not always consistent. 

The public career of Cicero henceforth is largely covered by 
the article on Romf: Ancient History. The year of his coiusul- 
ship (63) was one of amazing activity, both administrative and 
oratorical. Besides the three si>eeches against Publius Rullus and 
the four against Catiline, he delivered a number of others, 
among which that on behalf of Gaius Rabirius is especially not¬ 
able. The charge was that Rabirius (q.v.) had killed Salurninus 
in 100 B.C., and by bringing it the democrats challenged the 
right of the senate to declare a man a public enemy. Cicero, 
therefore, was fully aware of the danger w'hich would threaten 
himself from his execution of the Catilinarian conspirators. He 
trusted, however, to receive the Support of the nobles, In this 
he was disapi)oinled. They never forgot that he was a “new 
man,” .and were jealous of the great hou.se upon the Palatine 
which he acquired at this time, {'aesar had made every possible 
effort to conciliate Cicero,* but, when all overtures failed, allowed 
Publius Clodius to attack him. Cicero found himself deserted, 
and on the advice of Cato went into exile to avoid bloodshed. 
He left Rome at the end of March 58, and arrived on M.ty 
23 at Thessalonica where he remained in the deepest d(‘jection 
until the end of November, when he went to Dyrrhachium 
(Durazzo) awaiting his recall. He left for Italy on Aug. 4, 57, 
and on arriving at Brundi.sium (Brindi.si) found that he had been 
recalled by a law passed by the comitia on the very day of his de- 
parture. On his arrival at Rome he was receis’ed with enthusiasm 
by all cla.sse.s, but did not find the nobles at all eager to give him 
compensation for the los.s of his house and villas, which had been 
destroyed by Clodius. He was soon encouraged by the growing 
coolne.ss between Pompey and Cae.sar to attack the acts of Caesar 
during his con.sul.ship. and after his succe.ssful defence of Publius 
Sestius on March 10 he proposed on April 5 that the senate should 
on May 15 discuss Caesar’s distribution of the Campanian land. 
This brought about the conference of Luca (Lucca). Cicero 
was again deserted by his supporters and threatened with fresh 
exile. He was forced to publish a “recantation,” i)robably the 
speech de Provinciis Consularibus, and in a private letter says 
frankly, “I know that I have been a regular ass.” His conduct 
for the next three years teems with inconsistencies which we 
may deplore but cannot pass over. He was obliged to defend 
in 54 Publius Vatinius whom he had fiercely attacked during the 
trial of Sestiu.s; also Aulus Gabinius, one of the consuls to 
whom his exile was due; and Rabirius Postumus, an agent of 
G.il)iniu.s. On the other hand, ho made a violent s|x;ech in the 
senate in 55 against Lucius Piso, the colleague of Gal)inius 
in 58. We know from his letters that he accepted financial aid 
from Caesar, but that he repaid the loan before the ()ull)rcak 
t)f the civil war. There is no doubt that he was easily deceived. 
He was always an optimist, and thought that he was bringing 
good influence to bear upon Caesar as afterward.s upon Oclavian. 
His actions, however, when Cacsar’.s projects became manifest, 
sufllciently vindicated his honesty. During these unhappy years 
he took refuge in literature. The de Orat fire was written in 55 
the de Republica in 54, and the de Legibus at any rate 
begun in 52. The latter year is famous for the murder of Clo- 
dius by T. Annius Milo on the Appian Way (on Jan. 18 j, which 
brought about the ap[)ointment of Pompey as sole consul and 
the passing of special laws dealing with rioting and bribery. 
Cicero took an active part in the trials which followed both 
as a defender of Milo and his adherents and as a prosecutor of 
the opposite faction. At the close of the year, to his annoyance, 
he was sent to govern Cilicia under the provisions of I’omjx'y'.s 
law (see Pompey and Rome; Ancient History). Flis reluctance 
to leave Rome, already shown by his refusal to take a province, 
after his praetorship and con.sul.ship, wa.s increa.sed by the in¬ 
clination of his daughter Tullia, then a widow, to marry again. 

'Caesar, at one time, offered him a place on the coalition, which on 
his refusal became a triumvirate (^tt. ii. 3. .3; Prpv. Con.?. 41), and 
afterwards a post on hi.s commission for the division of the Campa¬ 
nian land, or a le^atio libera. 
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During his absence she married the profligate spendthrift, P. 
Cornelius Dolabella. 

The provin((‘ of Cilicia was n large one. It included, in addi¬ 
tion to Cilicia prof>er, Isauria, Lycaonia, Pi.sidia, Pamphylia 
and Cyprus, as well as a protectorate over the client kingdoms of 
Cappadocia and (Jalatia. There was also danger of a Parthian 
inroad, ('icero’s legate was his brother Quintus Cicero (below), 
an experienced soldier who had gained great distinction under 
Caesar in fiaul 'Phe fears of Parthian invasion were not real¬ 
ized, but Cicero, after suppressing a revolt in Cappadocia, 
undertook military operations against the hill-tril»es of the Am- 
anus and captured the town of Pindeni.ssus after u siege of 46 
days. A suppliratio in his honour was voted by the senate. 
The early months of 50 were occupied by the admini.stration of 
justice, chiefly at Laodicea, and by various att»‘mpts to alleviate 
the distress in the province caused by the exactions of his pred- 
ece.ssor, Appius Claudius. lie had to withstand pressure from 
influential i)ersons fe.g., M. Brutus, who had business interests 
in his jirovince), and refused to provide his friends with wild 
bea.sls for their games in Rome. Leaving his province on the 
earliest ojjporlunity, he reached Bnindisinm on Nov. 24, and 
found civil war inevitable. He went to Rome on Jan. 4, but 
did not enter the city, since he asjjin'd to a triumph for his suc¬ 
cesses. After the outbreak of w-ir he was placed by Pompey 
in charge of the (.’ampanian coast After much irresolution he 
refused Cacsar’.s invitations and resolved to join Pompey’s forces 
in (Ireece. He was shocked l>y the ferocious language of his 
party, and himself gave offence l)y his bitter jests (Pint. Cic. 
3K). Through illness he was tiot j)resent at the battle of Phar- 
stdiis, but afterwards was offered the command by Cato the 
Younger at Corcyra, and was threatened with death by the young 
Cn. Pompeiua when he refusecl to accept it. Thinking it useless 
to continue the struggle, he .sailc'd to Brundisium, where he re¬ 
mained until Aug. ii>, 47. when, after receivitig a kind letter from 
Caesar, he went to Rome. Under ('aesar’s dictatorship Cicero 
abstained from polities. His voice wa.s raisc-cl on three occasions 
only: otice in the semate in 46 to praise Caesar’s clemency to 
M. Clnudius Marcellus {pro Marcello), to plead in the same year 
before Caesar for Quintus Ligarius. and in 45 on behalf of 
Deiotanis, fetrarch of Galatia, also before Caesar. He suffered 
greatly from family lroul)les at this period. In 40, he divorced 
Terenlia, and married his young and wealthy ward, Publilia. 
Then came the greatest grief of his life, the death of Tullia, his 
btdoved daughter. He shortly afterwards divorced Publilia, who 
had been jealous of Tullia’s influence and proved unsympa¬ 
thetic, To .solace his (roubles he devoted himself wholly to litera¬ 
ture. To this period belong several famous rhetorical and philo¬ 
sophical works, the Hr ulus, Orator^ Partitiones Oratoriae. Para- 
doxa, Aradeinica, de Pinihus, Tusculan Disputations, together 
with other works now lost, such as his Laus Catonis, Consolatio 
and florteusiiis. 

His repose was broken by Caesar's murder on March 15, 44, 
to which he was nut a party. On M.irch 17 he delivered a spc*ech 
in the senate urging a general arnnccsty like that declared in 
Athens after the expulsion of the Thirty Tyrants. When it be¬ 
came apparent that the conspiriilors had removed only the des¬ 
pot and left the tlespoli.sm, he again denoted himself to philo.sophy, 
and in an incn*dihly short space of time produced the de Nniura 
Deonm, dc Divinadonc, de Palo, Cato maior for de Senectute), 
Dielius (or de Amicilia), and Ix'gan his treatise dc Oficiis. To 
this iMTiod also belongs his lost work de Gloria. He then pro¬ 
jected a journey to Greece in order to see his son Marcus, then 
studying at Athens, of whose behaviour he had heard unfavour¬ 
able reports. He reached Syracuse on Aug. i. having during the 
voyage written from memory a translation of Aristotle’s Topica. 
He was driven back by unfavourable winds to Lcucopetra, and 
then, hiaring better news, returned to Rome on Aug. 21. He 
was bitterly attacked by Marcus Antonius (Mark Antony) in 
the skuiatc on Scpl. 1 for not being present there, and on the 
next day replied in his First Philippic. He then left Rome and 
devoted himself to the completion of the de Officiis, and to the ! 
composition of his famous Second Philippic, which was never 1 


delivered, but was circulated, at first privately, after Antony had 
made his departure from Rome on the way to Cisalpine Gaul on 
Nov. 28. 

Cicero returned to Rome on Dec. c;, and from that time 
forward led the republican party in the senate. His policy, stated 
briefly, was to make use of Octavian, whose name was all-power¬ 
ful with the veterans, until new legions had been rai.sed which 
would follow the republican commanders. Cicero pledged his 
credit for the loyalty of Octavian, who styled him ‘'father” and 
affected to take his advice on all occasions. Cicero, an incurable 
optimist in politics, may have convinced himself of Octavian’s 
sincerity. The breach, however, was bound to come, and the 
saying, maliciously attributed to Cicero, that Octavian was an 
“excellent youth who must be praised and—sent to another 
place,” neatly expres.ses the popular view of the situation. Cicero 
was sharjdy criticized by M. Junius Brutus for truckling to 
Octavian while showing irreconcilable enmity to Antony and 
Ix-pidus (ad Brut. i. 16. 4, i. 15. 9); but Brutus was safe in 
his province, and it is difficult to see what other course was open 
to a politician in Rome. Whether Cicero was right or wrong, 
none can question his amazing energy. He delivered his long 
series of Philippics at Rome, and kept up a correspondence with 
the various provincial governors and commanders, all short¬ 
sighted and selfish, and several of them half-hearted, endeavour¬ 
ing to keep each man in his place and to elaborate a common 
plan of operations. He was naturally included in the list of the 
proscribed, though it is said that Octavian fought long on his 
leluilf, and was slain near Formiae on Dec. 7, 43. He had 
n ship near in which he had previously attempted to flee, but being 
cast back by unfavourable winds he returned to his villa, saying, 
‘Let me die in the country which I have often saved.” His 
head and hand.s were sent to Rome and nailed to the rostra, after 
Fulvia, wife of Antony and widow of Clodius, had thrust a 
hairpin through the tongue. 

BV>r/c5.—The literary works of Cicero may be clas.sed as (i.) 
rhetorical; (ii.) oratorical; (iii.) philosophical and political; (iv.) 
epistolary. 

(i.i Rhetorical. —His chief works of this kind are: (a) de 
Oratore, a treatise in three books dedicated to his brother (Juin- 
tus. The discu.s.sion is conducted in the form of a dialogue which 
is supposed to have occurred in 91 b.c. chiefly between the two 
iralors L. Crassus and M. Antoniu.s. The first book deals with the 
studies necessary for an orator; the second with the treatment 
of the subject matter; the third with the form and delivery of 
a speech. Cicero says of this work in a letter (Fam. i. 9. 23) 
hat it “does not deal in hackneyed rules and embraces the whole 
theory of oratory as laid down by Isocrates and Aristotle.” 
{()) Brutus, or de Claris oratoribus, a history of Roman eloquence 
ontaining much valuable information about his predecessors, 
drawn largely from the Chronicle (liber annalis) of Atticus. (c) 
Orator, dedicated to M. Brutus, sketching a portrait o*f the per- 
ect and ideal orator, Cicero’s last word on oratory. The sum of 
his conclicsion is that the perfect orator must also be a perfect 
man. Cicero says of this work that he has “concentrated in it all 
his taste” (Fam. vi. 18. 4). The three treatises are intended to 
orm a continuous series containing a complete sy.stem of rhe¬ 
torical training. 

It will be convenient to mention here a feature of Ciceronian 
prose on w-hich singular light has been thrown by recent inquiry. 
In the de Oratore, iii. 173 sqq., he considers the element of 
rhythm or metre in prose, and in the Orator (174-226) he returns 
to the subject and (ii.scusses it at length. His main point is that 
prose should lie metrical in character, though it should not be 
entirely metrical, since this W'ould be poetry (Orator, 220). Greek 
writers relied for metrical effect in prose on those feet which were 
not much used in poetry. Aristotle recommended the paean 
Cicero preferred the crctic-v-^ which he says is the 
metrical equivalent of the paean. Demosthenes was especially 
ond of the cretic. Rhythm pervades the whole sentence but is 
most important at the end or clausula, where the swell of the 
jMLTiod sinks to rest. The ears of the Romans were almost in' 
credibly sensitive to such points. We are told that an assembly 
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was stirred to wild applause by a double trochee- If the 

order were changed, Cicero says, the effect would be lost. The 
same rhythm should be found in the tnenibra which compose 
the sentence. He quotes a passage from one of his own speeches 
in which any change in the order would destroy the rhythm. 
Cicero gives various clausnUie which his ears told him to be good 
or bad, but his remarks are desultory as also are those of Quintil¬ 
ian, whose examples were largely drawn from Cicero’s writings. It 
was left for modern research to discover rules of harmony which 
the Romans obeyed unconsciously. Other Investigators had shown 
that Cicero’s clausulac are generally variations of some three or 
four forms in which the rhythm is trochaic. Dr. Thadilaeus 
Zielinski of Warsaw, after examining ail the clausulae in Cicero's 
speethe.s, finds that they are governed by a law. In every 
clausula there is a basis followed by a cadence. The basis con¬ 
sists of a cretic or its metrical equivalent.* This is followed by a 
cadence trochaic in character, but varying in length. The three 

favourite forms are (i.) - V-c (ii.) - _ v..c (in.) 

These he styles verae (V). Other frequent clausulae, W'hich he 
terms licitae (X), are those in which a long syllable is resolved, 
as in verse, into two shorts, e.g., esse videdtur. These two classes, 
V and L, include 86% of the clausulac in the orations. Some rarer 
clausulae which he terms M {^^rnalae) introduce no new prin¬ 
ciple. There remain two interesting forms, viz., S (^selectae), 
in which a spondee is substituted for a trochee in the cadence, 

e.g., - w-u, this being done for special emphasis, and P 

pessimae), where a dactyl is so used, e.g., this being 

the hcroica clausula condemned by Quintilian. Similar rules apply 
to the metnbra of the sentence, though in these the S and P forms 
are more frequent, harmony being restored in the clausula. 

These results apply not only to the speeches but also to the 
philosophical writings and the more elaborate letters, and with 
modifications to other rhythmical prose, e.g., that of Pliny and 
Seneca. Rhythm was avoided by Caesar who was an Atticist, and 
by Sallust, who was an archaist. Livy's practice is exactly opposite 
to that of Cicero, since he has a marked preference for the S 
forms, thereby exemplifying Cicero’s saying that long syllables 
are more appropriate to history than to oratory {Orator, § 212). 

(li.J Speeches .—These were generally delivered before the 
senate or people, if political in character, and before jurors sitting 
in a quaestio, if judicial. The speech against Vatinius was an 
attack upon a witness under examination; that de Doino was 
made before the Pontihccs; that pro C. Rahirio perduelliotUs rco 
in the course of a provocatio to the people; and those pro Ltgario 
and pro rege Deiotaro before Caesar. The five orations comjKiS' 
ing the Actio SecuTuia in Verrem were never spoken, but written 
after Verres had gone into exile. The Second Philippic also was 
not delivered but issued ns a pamphlet. Cicero’s s^iecch for Milo 
at his trial was not a success, though, as Quintilian (ix. 2. 54) 
quotes from it, as taken down by shorthand reporters, an example 
of a rhetorical figure well used, it cannot have been such a 
failure as is alleged by later writers. The extant speech was 
written by Cicero at his leisure. None of the other speeches is 
in the exact form in which it was delivered. Cicero’s method 
W'as to construct a covimentarius or skeleton of his speech, which 
he used when speaking. If he was pleased with a speech he then 
wrote it out for publication. Sometimes he omitted in the written 
speech a subject on which he had spoken. A record of this is 
sometimes preserved; e.g., “de Postumi criminibus” {Mur. 51), 
“de teste Fufio” {Cael. 19). These commentarii were published 
by his freedman Tiro and are quoted by Asconius {ad Oral, in 
Toga Candida, p. 87). 

Cicero in his speeches must be given all the privileges of an 

^Orator, | 214: “ ‘patris dictum sapiens temeritas fiU eSmprobavIt*— 
hoc dichorep tantus clamor contionis excitatus est ut admii;abile es.set. 
Quaero, nonne id numcrus efficerit? Verborwi ordinem immuta, fac 
sic; ‘Comprobavit fiii temeritas’ jam nihil erit.” 

*This theory is partly anticipated by Terentianus Maurus (c. a.d. 
390), who says of the crctic (v. 1440 sgq.) :— 

“Plurimum orantes decebit quando pacne in ultimo 
Obtinet sedem beatam, terminet si clausulam 
Dactylus apondeus Imam, nec troebaeum retpuo; 

Plenius tractatur iatud arte prosa rbetorum.” 


advocate. Sometimes he had a bad client; he naively confesses 
the straits to which he was put when defending Scamander {Clu. 
51; cf. Phil. xlii. 26). He thought of defending Catiline, though 
he says that his guilt is clear as noon-day (Att. i. 1-2 and ii. i), 
Sometimes the brief which he held at the moment compelled him 
to take « view of facts contrary to that which he had previously 
advocated. Thus in the pro Caccina he alleges judicial corrup¬ 
tion against a witness, Falcula, while in tlie pro Clucntio he con¬ 
tends that the offence was not proved (Cucc. 2S, Clu. He 

says quite openly that “it is a great mistake to suppose that 
statements in his speeches express his real opinions” (Clu. 

It is therefore idle to rciiroach him with inconsi.stciKie.s, though 
the.se are sometimes very singular. 7 'hu.s in the pro Cornelia he 
speaks with praise of Gabinius, who, when a colleague vetoed 
his proposal, proceeded to depose him after the precedent set by 
Tiberius Gracchus (Asconius in Cornel, p. 71), In the pro 
Clueniio, ni, he contends that nothing is easier than for a new 
man to ri.se at Rome. In the pro Caelio he says that Catiline had 
in him undeveloped germs of the greatest virtues, and that it 
was the good in him that made him so dangerous {Cael. 12-14). 
He sometimes deliberately puts the case upon a wrong issue. In 
the pro Milonc he says that either Milo must have lain in wait 
for Clodius or Clodius for Milo, leaving out of sight the truth, 
that the encounter was due to chance. He used to boast that he 
had cast du.st into'the eyes of the jury in the case of Cluentius 
(Quintil. ii. 17-21). 

Cicero had a perfect mastery of all weapons wielded by a 
pleader in Rome. He was specially famous for his pathos, and 
for this reason, when several counsel were employed, always 
spoke last {Oral. 130). A .splendid specimen of pathos is to be 
found in his account of the condemnation and execution of the 
Sicilian captains {Verr. \Act. ii.J v. 106-122). Much exaggera¬ 
tion was permitted to a Roman orator. I'hus Cicero frequently 
speaks as if his efient were to be put to death, though a criminal 
could always evade capital consequences by going into exile. His 
enemies scoffed at his “tear-drojjs,’’ He indulged in the most 
violent invective, which, though shocking to a modern reader, 
e.g., in his speeches against Vatinius and Piso, was not offensive 
to Roman taste {de Oral. ii. 216-290). He was much criticized 
for his jokes, and even Quintilian (ii. 17-21) regrets that ho 
made so many in his speeches. He could never resi.st the temp¬ 
tation to make a pun. It must be remembered, however, that ho 
was the great wit of the period. Cae.'.ar used to have a collection 
of Cicero’s bo 7 is mots brought to hini. Cicero complain.s that all 
the jokes of the day were attributed to himself, including those 
made by very sorry jesters (Farn. vii. 32. i). A fine specimen of 
sustained humour is to be found in his speech pro Murena, where 
he rallies the jurisconsults and the btoics. He was also criticized 
for his vanity and perpetual references to his own achievements. 
His vanity, however, as has been admirably remarked, is essen¬ 
tially that of “(he peai ock, not of the gander,” and is redeemed 
by his willingness to raise a laugh at his own expense (Strachun- 
l>)avid.son, p. 192). borne critics have impugned his legal knowl¬ 
edge, but probably without jusliee. It i.s true that he does not 
claim to be a great exiiert, though a pupil of the Scaevola.s, and 
when in doubt would consult a juri.sconsult; also, that he fre¬ 
quently passes lightly over important points of law, but this was 
probably because he was con.scious of a flaw in his case. 

(iii.) Political and Philosophical Treatises .—'Pbese are gener¬ 
ally written in the form of dialogues, in which the sp<'akers some¬ 
times belong to bygone limes and sometimes to the present. The 
first methodi was known as that of Heracleides, the second as that 
of Aristotle (/!//. xiii. 19- 4)- There is no reason to »upr)Ose that 
the speakers held the views with which Cicero credits them, or 
had such literary powers as would make them able to express 
such views (*b., xiii. 12. 3). The political works are de Republica 
and de Lfgibus. The first was a dialogue in six books concerning 
the best form of constitution, in which the speakers are Scipio 
Africanus Minor and members of his circle. He tells us that he 
drew largely from Plato, Aristotle, Theophra.stus and writings of 
the Peripatetics, The famous “Dream of Scipio” recalls th© 
"Vision of Er” in Plato’s Republic (Book x. ad jin.). The d 9 
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Lrgihus, a sequel to this work in imitation of Plato’s Laws, is 
drawn largely from Chrysippus. 

Cicero as a philosopher belonged to the New Academy. The 
followers of Ihi.s school were free to hear all arguments for and 
against, and to accept the conclusion which for the moment ap¬ 
peared most probable (Acad. ii. 131). Thus in the 7 'usculan 
Disputations v. he expresses views which conflict with dr Finibus 
iv., and defends himself on the ground that as an Academic he 
is free to change his mind. He was much fa.scinated by the Stoic 
morality, and it has been noticed that the 'fusculan Disputations 
and dr Officiis arc largely Stoic in tone. He has nothing but con¬ 
tempt for the Epicureans, and cannot forgive their neglect of 
literary style. As ('icero's philoso|)hical writings have been se¬ 
verely attacked for want of originality, it is only fair to recollect 
that he resorted to philosophy as an anodyne when suffering 
from mental anguish, and that he wrote incredibly fast. He i.ssucd 
two editions of his Acadrmica. The first consisted of two books, 
in which ('atulus and Lu( ullus were the chief .sjjeakcrs. He then 
rewrote hi.s treatise in four l)ook.s, making himself, Varro and 
Atticus the .speakers. His works are confessedly in the main 
translations and compilations (Att. xii. 52. 3); all that he does is 
to turn the discussion into the form of a dialogue, to adapt it to 
Roman readers by illustrations from Roman history, and to in¬ 
vent equivalents for Greek technical terms. This is equally true 
of the political treatises. Thus, when Atticus criticized a strange 
statement in dr Rrpubl. ii. 8, that ;ill the cities of the Peloponnese 
had access to the sea, he excuses himself by saying that he found 
it in Dicaearchus and copied it word for word (Att. vi. 2. 3), In 
the same passage he usetl an incorrect adjective, Ffiliuntii for 
Phlinsii; he says that he had already corrected his own copy, but 
the mistake survives in the single palimpsest in which this work 
has been preserved. The only merits, therefore, which can be 
claimed for Gicero are that he invented a jjhilosophical terminol¬ 
ogy for the Romans, and that he produced a series of manuals 
which from their beauty of style have had enduring influence 
upon mankind. 

The most famous of the.se treatises are the following: 

Dr Finibus, on the Supreme GcxjcI. In Hook i. L. Manlius Tor¬ 
quatos explains the Epicurean doctrine, whiih is refuted in ii. by 
Cicero. In iii. and iv. M. Porcius Gato .sets forth the doctrine of the 
Stoics which is shown by Cicero to agree with th.it of Antiochus 
of Asralon; in v, M. Pupius Pi.so exjilains the view’s of the Aca¬ 
demics and Peripatetics. 

Tusculanar Disputationcs, so called from Cicero’s villa at Tus- 
ciilum in which the discussion is supi)Osed to have taken place. 
The subjects treated arc;—in Hook i., the nature of death and 
the reasons for despising it; Hook ii., the endurance of pain; 
pain is not an evil; Hook iii., wisdom makes a man insensible to 
sorrow; Hook iv., w’isdom banishes all mental disquietude; Hook 
V.. virtue is suflicient to se{ urc ha[)pinc.ss. The materials are 
drawn largely from works of Dicaearchus. 

Dr Drorurn Natura. —I’he dialogue is placed in 77 n.c. In 
Hook i. Velleius attacks other idiilosophies and explains the sys¬ 
tem of Epicurus. He is then refuted by Cotta. In Hook ii. 
Balbus, speaking as a Stoic, discus.ses the existence of the gods, 
nature, the government of the world and providence. In Book 
iii. Cotta criticizes the views of Halbus. The statement of the 
Epicurean doctrine is drawn from the work of Phaedrus, rrept 
the criticism of this from Posidonius. The Stoic teaching is de¬ 
rived from Cleanthes, Chrysippus and Zeno, and is criticized 
from the writings of Carneades and Clitomachus. 

De Officiis, addressed to his son Marcus. In this the form of 
dialogue was not employed. The material is chiefly drawn from 
Stoic sources, e g , works of I’anaetius in Books i. and ii., of 
Posidonius and Hecato in Book iii. 

The .Acadrmica, as they have come down to us, are a con¬ 
flation from the two editions of this work. They consist of the 
second^ book from the first edition, and a portion of the first 
book from the second edition. 

Cato ttiaior, or dr .Smertutr, a dialogue placed in 150 n.c., in 
which Cato, addressing Scipio and Laelius, set forth the praises 
of old age. The idea is drawn from Aristo of Chios, and the 


materials largely derived from Xenophon and Plato. 

Laelius, or de Amicitin, a dialogue between Laelius and his 
sons-in-law', in which he sets forth the theory of friendship, speak¬ 
ing w'ith special reference to the recent death of Scipio. Cicero 
here draws from a work of Theophrastus on the same subject 
and from Aristotle. 

(iv.) Letters. —Those preserved are (i) ad Familiares, i.-xvi.; 
(2) ad Atticum, i.-xvi.; (3) ad Quintum, i.-iii., ad Brutum, i.-ii. 
Some 35 other books of letters were known to antiquity, e.g., to 
Caesar, to Pompey, to Oct avian and to his son Marcus. 

The collection includes nearly 100 letters written by other per¬ 
sons. Thus, the eighth Book ad Fain, consists entirely of letters 
from Caclius to Cicero when in Cilicia. When writing to Atticus 
Cicero frequently sent copies of letters which he had received. 
There is a great variety in the style not only of Cicero's corre- 
si>ondents, but also of Cicero himself. Caelius writes in a breezy, 
school-boy style; the Latinity of Plancus is Ciceronian in char¬ 
acter; the letter of Suli)icius to Cicero on the death of Tullia is 
a masterpiece of style; Matius writes a most dignified letter 
justifying his affectionate regard for Caesar’s memory. Several 
of his corres{K)ndents are indifferent stylists. Cato labours to 
express himself in an awkward and laconic epistle, apologizing 
for its length. Metellus Celer is very rude, but gives himself away 
in every word. Antony writes bad Latin, while Cicero himself 
writes in various styles. We have such a cri de coeur as his few 
words to one of the conspirators after Caesar’s murder, “I con¬ 
gratulate you. I rejoice for myself. I love you. I watch your 
interest; I wish for your love and to be informed what you are 
doing and what is being done” (Fam. vi. 15). When writing to 
Atticus he eschews all ornamentation, uses short sentences, col- 
lo(|uial idioms, rare diminutives and continually quotes Greek. 
This use of Greek tags and quotations is also found in letters to 
other intimate friends, c.g., Paetus and Caclius; also in letters 
written by other persons, e g., Cassius to Cicero; Quintus to Tiro, 
and sub.sefjuently in those of Augustus to Tiberius. It is a feature 
of the collociuial style and often corresponds to the modern use 
of “slang.” Other letters of Cicero, especially tho.se written to 
persons with whom he was not quite at his case or those meant 
for circulation, are composed in his elaborate style with long 
period.s, parenthe.scs and other devices for obscuring thought. 
These are throughout rhythmical in character, like his speeches 
and philosophical works. 

We know from Cicero’s own statement (Att. xvi. 5. 5) that 
he thought of publishing some of his letters during his lifetime. 
On another occasion he jestingly charges Tiro with wishing to 
have his own letters included in the “volumes’’ (Fam. xvi. 17. i). 
It is obvious that Cicero could not have meant to publish hiS 
private letters to Atticus in which he makes confessions about 
himself, or those to Quintus in which he somelinics outsteps the 
limits of brotherly criticism, but was thinking of poli.shed pro¬ 
ductions such as the letters to Lent ulus Spin! her or that to 
Lucccius which he describes as “very pretty” (Att. iv, 6. 4). 

It is universally agreed that the letters ad Familiares were pub¬ 
lished by Tiro, whose hand is revealed by the fact that he sup¬ 
presses all letters written by himself, and modestly puts at the 
end those written to him. That Cicero kept copies of his letters, 
or of many of them, w’e know from a passage in w-hich, when 
addressing a friend who had inadv'crtently torn up a letter from 
him, he say.s that there is nothing to grieve about; he has himself 
a copy at home and can replace the loss (Fam. vii. 25. i). Tiro 
may have obtained from Terentia copies of letters written to her. 
It has been sugge.sled that he may also have edited the letters to 
Quintus, as he could obtain them from members of the family. 
The letters ad Familiares were generally quoted in antiquity by 
books, th^; title being taken from the first letter, e.g., Cicero ad 
Varronem epistula Paeti. 

While the letters ad Familiares were circulated at once, those 
to Atticus appear to have been suppressed for a considerable time. 
Cornelius Nejws (Aft. 16) knew of their existence but distin¬ 
guishes them from the published letters. Asconius (p, 87), writ¬ 
ing under Claudius, never quotes them, though, when discussing 
Cicero’s projected defence of Catiline, he could hardly have 
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failed to do so, if he had known them. The first author w'ho 
quotes them is Seneca. It is, therefore, probable that they were 
not published by Atticus himself, who died 32 n.c., though his 
hand may be seen in the suppression of all letters written by 
himself, but that they remained in the possession of his family 
and were not published until about a.d. 60. At that date they 
could be published without expurgation of any kind, whereas in 
the letters ad Familiarcs the editor’s hand is on one occasion (iii. 
10. 11) manifest. Cicero is telling Appius, his predecessor in 
Cilicia, of the measures which he is taking on his behalf. There 
then follows a lacuna. It is obvious that Tiro thought the passage 
compromising and struck it out. In the letters to Atticus. on the 
other hand, we have Cicero’s private journal, his confessions to 
the director of his conscience, the record of his moods from day 
to day, without alterations of any kind. 

Cicero’s letters are the chief and most reliable source of in¬ 
formation for the period. It is due to them that the Romans of 
the day are living figures to us, and that Cicero, in spite of, or 
rather in virtue of his frailties, is intensely human and sym¬ 
pathetic. The letters to Atticus abound in the frankest self- 
revelation. though even in the presence of his confe.ssor his in¬ 
stinct as a pleader makes him try to justify himself. The his¬ 
torical value of the letters, therefore, completely transcends that 
of Cicero’s other works. It is true that these are full of informa¬ 
tion. Thus we learn much from the dc Legihus regarding the 
constitutional history of Rome, and much from the Bruins con¬ 
cerning the earlier orators. The speeches abound in details which 
may be accepted as authentic, cither because there is no reason 
for misrepresentation or on account of their circumstantiality. 
Thus the Vcrrincs are our chief source of information for the 
government of the provim es, the system of taxation, the powers 
of the governor. 'I'liey tell us of the monstrous system by which 
the governor could fix upon a remote place for the delivery of 
corn, and so compel the farmer to compound by a payment in 
money which the orator docs not blame, on the ground that it is 
only jiropcr to allow magistrates to receive corn w’herever they 
wish (iii. 190). From the speech pro Clucntio (145-154) we 
gain unique information concerning the condition of society in a 
country town, the extraordinary exemption of cquites from prose¬ 
cution for judicial corruption, the administration of domestic 
justice in the case of slaves examined by their owner {ib., 176- 
1.S7). But we have always to be on our guard against mi.srepre- 
sentation, exaggeration and falsehood. The value, of the letters 
lies in the fact that in them we get behind Cicero and are face to 
face with the other dramatis personae; also that we arc admitted 
behind the scenes and read the secret history of the times. One 
of the most interesting documents in the corrc.spondcnce is a 
desfiatch of Caesar to his agent Oppius, written in great haste and 
in disjointed sentences. It runs as follows; “On the 9th I came 
to Brundi.sium. Pompey is at Brundisium. He sent Magius to 
me to treat of peace. 1 gave him a suitable answer” (Ait. ix. 13, 
A). In the de Bello civili, on the other hand, Caesar who wishes 
to show that he did his best to make peace, after stating that he 
sent his captive Magius to negotiate, expresses mild surprise at 
the fact that Pompey did not send him back (Bell. Civ. i. 26). 
We hear of the extraordinary agreement made by two candidates 
for the consulship in Caesar's interest with the sitting consuls of 
54 n.c., which Cicero says he hardly ventures to put on paper. 
Under the terms of this the consuls, who were optimates, bound 
themselves to betray their party by securing, apparently fraudu¬ 
lently, the election of the candidates while they in turn bound 
themselves to procure two ex-consuls who would swear that they 
were present in the .senate when supplies were voted for the 
consular provinces, though no meeting of (he senate had been held, 
and three augurs who would swear that a lex curiata had been 
passed, though the cornitia curiata had not been convened (Att. 
iv. 18. 2). But perhaps the most singular scene is the council of 
three great ladies presided over by Servilia at Antium, which de¬ 
cides the movements of Brutus and Cassius in June 44 b.c., when 
Cassius “looking very fierce—you would say that he was breath¬ 
ing fire and sword”—blustered concerning w'hat he con.sidered an 
insult, viz., a commission which bad been laid upon him to supply 


corn. Servilia calmly remarks she will have (he commission 
removed from the decree of the .senate (Att. xv. u. 2). 

(v.) Miscellaneous. —It is not necessary to dwell upon the other 
forms of literar>f composition attempted by Cicero He was a 
fluent versifier, and would write 500 verses in one night. Con¬ 
siderable fragments from a juvenile tran.sl.ition of Aral us have 
been preserved. His later poems upon his own consul.'ihip and his 
exile were soon forgotten except for certain liin s which provoked 
criticism, such as the unfortunate verse: 

“0 fortunatam natam me consule Romani.” 

He wrote a memoir of his consulship in Greek and al oiu* time 
thought of waiting a history of Rome. Ne[)os thought that he 
would have been an ideal historian, but as Cicero ranks history 
with declamation and on one occasion with grc'at rin'tvete asks 
Lucius Lucccius (c/.v ), w'ho was embarking <ui this task, to em¬ 
broider the facts to his own credit, we cannot accept this critici.sm 
(Fam. vi. 2. 3). 

(vi.) Authenticity. —The genuineness of certain works of 
Citero has been attacked. It was for a long time usual to doubt 
the authenticity of the speeches post reditum .ind pro Marcello. 
Recent scholars consider them genuine. As their rhythmical 
structure corresponds more or less exactly with the canon of 
authenticity formed by Zielinski from (he other speeches, the 
question may now be considered closed. Absurd suspicion has 
been cast upon the later speeches in Catilinam and that pro 
Archia. An oration pridic quam in exsilium iret is (ertainly a 
forgery, as also a letter to Octavian. There is a “controversy” 
between Cicero and Sallust which is palpably a forgery, though 
a quotation from it occurs in Quintilian (iv. i. 6S). Susjiicion 
has been attached to the letters to Brutus, which in the ca.se 
of two letters (i. 16 and 17) is not unreasonable since they some¬ 
what rc.semble the style of suasoriae, or rhetorical exercises, but 
the latest editors, Tyrrell and I’ur.ser, regard these also as genuine. 

After Cicero’.s death his character was attacked by various de¬ 
tractors, such as the author of the spurious Controversia put into 
the mouth of Sallust, and the calumniator from whom Dio Cassius 
(xlvi. 1-28) draws the libellous statements which he in.serls into 
the .speech of Q. Fufius Calenus in the senate. Of such critics, 
Asconius (in Fog. Cand. p. 95) well says that it is best to ignore 
them. His pro,se style was attacked by Pollio as Asiatic, also by 
his son, A.sinius Gallus, who was answered by (he emperor 
Claudius (Suet. 41). The writers of the silver age found fault 
with his prolixity, want of sparkle and epigram and monotony 
of his clausulac. A certain Largius Licinius gained notoriety by 
attacking his Latinity in a work styled Cieeromastix. His most 
devoted admirers were the younger IMiny, who reproduced his 
oratorical style with considerable success, and Quintilian (x. 1. 
112), who regarded him as the perfect orator, and draws most of 
his illustrations from his works. At a later period his .style fasci¬ 
nated Chri.stian writers, notably Lactantius, the “Christian 
Cicero,” Jerome and St. Augustine, who drew freely from his 
rhetorical writings. 

(2) Quintus Tullius Cicero, brother of the orator and 
brother-in-law of T. Pomponius Atticus, was born about 102 n.c. 
He was aedile in 67, praetor in 62, and for the three following 
years propraetor in Asia, where, though he seems to have ab¬ 
stained from personal aggrandizement, his ill-temper gained him 
an evil notoriety. After his return to Rome, he heartily sup¬ 
ported the attempt to secure his brother’s recall from exile, and 
was nearly murdered by gladiators in the pay of Clodius. He 
distinguished himself as one of Julius Caesar’s legates in the 
Gallic campaigns, served in Britain, and afterwards under his 
brother in Cilicia. On the outbreak of the Civil War between 
Pompey and Caesar, Quintus, like Marcus, supported Pompey, 
but after Pharsalus he deserted and made peace with Caesar, 
largely owing to the intercession of Marcus. Both the brothers 
fell victims to the proscription which followed Caesar’s death, 
Quintus being put to death in 43, some time before Marcus. His 
marriage with Pomponia was very unhappy, and he was much 
under the influence of his freedman Statius, Though trained on the 
same lines as Marcus he never spoke in public, and even said, 
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“One orator in a family is enough, nay even in a city.” Though 
essentially a soldier, he took considerable interest in literature, 
wrote epic poems, tragedies and annals, and translated plays of 
Sophoc les. There are extant four letters written by him (one to 
his brother Marcus, and three to his freedman Tiro) and a short 
paper, de Petitione Consulatus (on canvassing for the consul¬ 
ship), addressed to his brother in 64. A few hexameters by him 
on the 12 signs of the zodiac are quoted by Ausonius. 

(3) Mak( irs TrLLirs Cicero, only .son of the orator and his 
wife Terentia, was born in 65 n.c. At the age of 17 he served 
with P()tni)ey in Greece and commanded a squadron of cavalry 
at the battle of Thar.saJus, In 45 he was sent to Athens to study 
rhetoric and philosophy, but abandoned himself to a life of dis¬ 
sipation. It was during his stay at Athens that his father dedi¬ 
cated the de Officiis to him. After the murder of Caesar (44) he 
altr.'K ted the notice of Brutus, by whom he was offered the post 
of military tribune, in which capacity he rendered good servic 
to the Ref)ul)lican cause. Afier the battle of Philippi (42), he took 
refuge with Sextus I’ompeius in Sicily, where the remnants of 
the Kei)ubli<.an forces were collecti d. He took advantage of the 
amnesty granted by the Treaty of Misenum (39) to return to 
Home, where he took no part in ijublic affairs, but resumed his 
former dissipated habits. In si)ite of this, he received signal 
rnark.s of distinction from Oi tavian, who not only nominated him 
augur, but accepted him us his colleague in the consulship (30) 
lie htuJ the Kati.sfaction of c.'trrying out the decree which ordered 
that all the statues of Antony should be demolished, and thus 
“the divine justice reserved the completion of Antony’s punish* 
inetit for the house of Cicero ’ (I’lularch;. He was sub.sequently 
appointed proconsul of Asia or Syria, but nothing further is 
known of his life. In spite of his debauchery, (here is no doubt 
that he was a man of considitrahle education and no mean soldier, 
wbilo Brutus, in a letter to his father {Epp. ad Jirutum, ii. 3), 
even goes so far us to say that the son would be capable of at¬ 
taining the highest honours without borrowing from the father’s 
reputation. 

(4) Quimus Tullius Cicicko (c. 67-43 h-u ), son of Quintus 
Tullius Cicero (brother of the orator). He accompanied his 
unde Marcus to Cilicia, and, in the hope of obtaining a reward, 
repaid his kindness l)y informing Caesar of his intention of leav¬ 
ing Italy. After the battle of Pharsulus he joined his father in 
abusing his unde as responsible for the condition of affairs, hop¬ 
ing thereby to obtain pardon from Caesar. After the death of 
Caesar he attached himself to Mark Antony, but, owing to some 
fancied slight, he deserted to Brutus and Cas.sius. He was in- 
dmled in the proscription lists, and was put to death with his 
father in 43. In his last moments he refused under torture to 
disclose his father’s hiding-place. His father, who in his conceal¬ 
ment was a witness of what was taking plate, thereupon gave 
himself up, stipulating Unit he iind his son should be executed 
at the same time. 

Bnnauc.uAniY.—It is inipocsihle to inoniicm more than a few works 
iis the- liu-raluii' is so v;ist. (1) Ifistoriciil —J. L. Strachan-Havicbon, 
Citcrt) and thr K-Otnan KtpubLu (Hcroi!.'* (»f the .Nations series, 1804) ; 
fi. HiMssier. Cichon rt sf\ amis ; W. Wardc Fowler, Soi ial Lift- 

at Ramv (igo8); introduction to K. V. Tyrrell and L. C. Purser’s 
edition ut the letters (1904-18) ; Th. Zielinski, Cicero im Wandel der 
Jahrltundtrte (3rd ed,, Leijuig, igi;'). (:) Literary. Schunz. 

(hschichle der romischen Liicratur, i., 11)4- ^74 (Miinchen, 1800). (3) 
Ijny,uistir.~~li. Mergviet, Lexikon zu den ScHriften C/rrrf>.v (Jena, 
T8H7- g4) ; J. Le Breton, Rtudes sur la lanyue el la urammaire de 
Ciceron (igoi); E. N(»rdcn, Die anlikr Kvnstprosa {Leipzig, i8q 8) ; 
'Hi Zielinski, “Das Claus<lgc.stdz in Ciceros Roden" in Philologm 
(I.eipzig, 1904); L. Laurand, P.tudes .sur le st\le des discours de 
dct^ron (i<)07). Much intormatlon on points of Ciceronian idiom and 
language will be found in J. S. Reid’s Academica (London, 1K85), de 
Ftnikus, i. -ii. (Cambridge, igj5) and ( 1 . Lnndgraf's Pro Sext. Roscio 
(Erlangen. 1S84). (4) Legal.—-A. H. J. (Jrtenidge, The Legal Pro^ 
cedurtx id Cicero's Time (Oxford, igoi). (O Philosopiikal .— An excel¬ 
lent account of Cicero a.s a phiIosoi)her is given In the preface to 
Reld’.H editions of the Aeademiea. (6) Editions (critical) of the com¬ 
plete texts.. Baiter-Halm (i84S-()i); C. F. W. MUUcr (1880-96); 

Oxford Classical Texts. (A. C. C.) 

CICERO, a town of Cook county (Ill ), U.S.A., 7m. W. of the 
“Loop,” and bounded by Chicago on the north, east, and south. 


It is served by the Burlington, the Baltimore and Ohio Chicago 
Terminal, the Belt of Chicago and the Manufacturers’ Junction 
railways. In 1900 the population was 16,3x0; in 1920 it was 
44.Q95 (344% foreign-bom white), and in 1940 it was 64,713 
by federal census. 

Cicero is an important industrial centre, manufacturing electri¬ 
cal equipment, pumps, engines, windmills, malleable iron cast¬ 
ings and enamelled ware. The aggregate factory product in 1937 
wa.s valued at $146,326,019. Cicero was settled about 1849, 
and w'as incorj^orated in 1867. 

CICERONE, a guide, one who conducts visitors to museums, 
galleries, etc., and explains matters of historic or artistic interest. 
The word is presumably taken from Marcus Tullius Cicero as a 
type of learning and eloquence. According to a quotation (1762) 
cited by the Ncuf English Dictionary the w’ord seems first to have 
been applied to “learned antiquarians who show and explain to 
foreigners the antiquilie.s and curiosities of the country.” 

CICHLID. 'J'he fj.shes of the family Giihlidae are perches 
with a single nostril on each side and with the lower pharyngeals 
coalesced or united by suture. They are found in lakes, rivers 
and brackish lagoons of Central and South America, Africa and 
Syria, Madagascar and India. This distribution was formerly 
considered to favour the idea of the persistence of the connection 
between South America and Africa into the Eocene, but the value 
of the Cichlicls in this relation is discounted by the fact that 
many si.)ecies enter brackish water and some the sea. Their pres¬ 
ence in Madagascar, where none of the true freshwater African 
families is represented, indicates that their dispersal has been 
accomplished in a manner different from these. 

7'he American .species number about 250, the African 400; none 
of the genera is common to the two continents. The Indian 
Etroplm is an isolated genus, related only to Paretroplus of Mada¬ 
gascar, in which island the genera are peculiar, the two others 
being related to African genera. In the African Cichlid fauna an 
extraordinary diversity and specialization is attained in the great 
lakes, Tanganyika having 100 species, nearly all belonging to 
genera found only in the lake, and Nyassa having nearly as many 
endemic sfx'cies, some of which have evolved on parallel lines to 
those of Tanganyika. The lacustrine genera differ from each 
other, e.specially in modifications of the mouth and teeth, enabling 
these fish(‘s to make use of every kind of animal and vegetable 
food available in the lakes. Many Cichlids are beautifully coloured, 
and are favourite aquarium fishes. Ucrichthys cyanoguttatus of 
Mexico, covered with bright blue .spots, is one of the really 
handsome species. Ptcrophyllum scalarc of the Amazon has the 
body very deep and strongly compressed and the dorsal and anal 
fms high. Tilapia nilotica, the boUi of the Nile, reaches a length 
of 18 inches. 

In many Cichlids the female fish keeps the eggs in her mouth 
until they hatch, and for a time swims with her brood, opening 
her mouth for the little fishes to swim in when danger threatens. 
In other species the eggs are laid in a hollow scooped out by the 
mule; both parents guard the nest until the eggs hatch, when the 
mother takes the young into her mouth. (C. T. R.) 

CICISBEO (chi-chis-ba'o), the term in Italy (17th century 
onwards) for a dangler about women. The cicisbeo was the pro- 
essed gallant of a married woman, who attended her at all public 
entertainments, it being considered unfashionable for the husband 
o be her escort. 

CICOGNARA, LEOPOLDO, Count (1767-1834), Italian 
archaeologist and writer on art, was born at Ferrara. A residanc? 
of some years at Rome, devoted to the study of the antiquities 
and galleries, was followed by visits to Naples and Sicily. He 
then visited Florence, Milan, Bologna and Venice, acquiring a 
complete archaeological knowledge of these and other cities. In 
1795 be took up his abode at Modena, and was for 12 years 
engaged in politics, becoming minister plenipotentiary of the 
Cisalpine Republic at Turin. Napoleon decorated him with the 
Iron Crown; and in 1808 he was made president of the Academy 
of the Fine Arts at Venice. In 1808 appeared his treatise Del 
bello ragionamenti. This was followed (18x3-18) by his magnum 
*pus, the Storia della scultura dal suo risorgimento in Italia al 
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Secclo di Napoleone. The book was designed to complete the 
works of Winckelmann and D'Agincourt. and is illustrated with 
180 plates in outline. His Fabbrick^ piu cospicue di Veneziap two 
superb folios, containing some 150 plates, was published (1815- 
20) under the auspices of Francis I. of Austria. Charged by the 
Venetians with the presentation of their gifts to the Empress 
Caroline at Vienna, Cicognara added to the offering an illustrated 
catalogue of the objects it comprised; this book, Otnagf’io delle 
Provincie Venete alia maesth di Carolim Augusta, has since be¬ 
come of great value to the bibliophile. In 1821 he published at 
Pisa a catalogue raisonn^., rich in bibliographical lore, of his fine 
library, the result of 30 years of loving labour, which in 1824 
was purchased en bloc by Pope Leo XII., and added to the Vatican 
library. Cicognara’s work in the academy at Venice, of which he 
became president in 1808, led to the foundation of a gallery for 
the reception of Venetian pictures. 

See Zanetti, Cenni biografici di Leopoldo Cicognara (Venice, 1834); 
Malmani, Metnorie del conte Leopoldo Cicognara (Venice, 1888). 

CICONIIDAE: sec Jabiru ; Stork. 

CID, THE (sid, Spanish iheth), Diaz de Bivar (d. 1099), the 
favourite hero of Spain, and the most prominent figure in her lit¬ 
erature. The name, however, is so obscured by fable as scarcely 
to belong to history. The Jesuit Masdeu denies that he exi.sted, 
and this heresy has not wanted followers even in Spain. The truth 
of the matter has been expressed by Cervantes, through the 
mouth of the Canon in Don Quixote; “There is no doubt there was 
such a man a.s the Cid but much doubt whether he achieved what 
is attributed to him.” 

The Cid of history is still the foremost man of the hcroical 
period of Spain—the greatest warrior of the long struggle between 
Christian and Muslim, and the perfect type of the Castilian of 
the 12th century. Rodrigo Diaz, called de Bivar, from the place 
of his birth, better known by the title given him by the Arabs as 
the Cid (El Seid, the lord) and El Campeador, the champion, was 
born of a noble family about 1040, being first mentioned (as 
Rodrigo Diaz de Vivar) in a charter of Ferdinand I. of 1064. 
He rose to great distinction in the war between Sancho of Castile 
and Sancho of Navarre, in which he won his name of Campeador 
by slaying the enemy’s champion in single combat. In the quarrel 
between Sancho and his brother Alphonso, he espoused the cause 
of the former, and suggested the perfidious stratagem by which 
Sancho eventually obtained possession of Leon. Sancho having 
been slain in 1072, while engaged in the siege of Zamora, the exiled 
Alphonso returned and occupied the vacant throne. The Cid 
accepted the new monarch, was entrusted with high commissions 
of Slate, and in 1074 married Ximena, daughter of the count of 
Oviedo, and granddaughter of Alphonso V. Some time afterwards 
he was sent to collect tribute from Motamid, the king of Seville, 
who was at war with Abdullah, the king of Granada. During 
the battle which ensued under the walls of Seville, Abdullah and 
his auxiliaries were routed, the Cid returning to Burgos with many 
prisoners and a rich booty. Garcia Ordonez then accused him to 
Alphonso of keeping part of the tribute, and the king took ad¬ 
vantage of the Cid’s absence on a raid against the Moors to banish 
him from Castile in loSi. 

Henceforth Rodrigo Diaz lived that life of a soldier of fortune 
which has made him famous, sometimes fighting with the 
Christians, .‘sometimes with the Moors, but always for his own 
hand. At the head of 300 free lances he offered his services to the 
count of Barcelona; then, failing him, to Moktadir, the Arab king 
of Saragossa, under whose successors he fought for nearly eight 
years, against Mohammedan and Christian, being admitted almost 
to a share of their royal authority. His overtures towards Alphonso 
being rejected, he extended the Arab dominions at the expense of 
the Christian States of Aragon and Barcelona, and harried even 
the borders of Castile. Among the enterprises of the Cid the most 
famous was that against Valencia, where he appeared at the head 
of 7,000 men, chiefly Mohammedans. In defiance of a reUef army, 
under Yusuf the Almoravide, the Cid took Valencia after a siege 
of nine months, on June 15, 1094—richest prize which had 
been reedvered from the Moors. Die conditions of the surrender 
were all violated—the cadi Ibn Djahhaff burnt alive, many citizens 


slaughtered, and the possessions divided among the Cid’s com¬ 
panions. The Cid ruled his kingdom, which now embraced nearly 
the w'^ole of Valencia and Murcia, for four years, with vigour and 
justice. At length the Almoravides defeated him at Cuenca, and 
the blow led to his death in July, 1099. His widow maintained 
Valencia against the Moors till 1102, when .she ev.icuated the city, 
taking with her the body of the Cid to be buried in the monastery 
of San Pedro at Cardona, near Burgos. The hones have since been 
removed to the town hall of Burgos. 

The Cid of romance is not the historical rebel, the con- 
sorter with infidels and the enemies of Spain. He is the tyi>e 
of knightly virtue, the mirror of patriotic duty, the flower of all 
Christian grace, the. Roland, the King Arthur, and Bayard in one. 
In a barbarous Latin poem, written in celebration of the conquest 
of Almeria by Alphonso VII. in 1147, the bard sings of the super- 
eminence of the Cid .vmong his country’s heroes:— 

Ipse Rodericus Mio Cid semper vocatus, 

De quo rantftfur quod ab bostibiis baud superatus, 

Qui domuit Mauros, comites domuit quoque nostros. 

The Pocma del Cid, of the latter half of the 12th century, the 
oldest extant Spanish epic, written in a barbarous style, in rugged 
a.ssonant rhymes, and a rude Alexandrine mea.sure, full of a noble 
.simplicity and a true epic grandeur, is invaluable as a living picture 
of the age, though it is silent about the Cid's cruelties The 
ballads relating to him number nearly 200, most of which date 
from the i()th century and are of inferior merit, They all take 
very great liberties with history. Such of the ballads as 
are not genuine relics of the J2th century arc either poetical ver- 
.sions of episodes in the hero’s life as contained in the Chronicle, 
which itself was composed out of still earlier legends, 01 later in¬ 
ventions inspired by the romance of chivalry. In these last the 
ballad-mongers, not to let their hero be outdone by Amadis of 
Gaul and the other heroes of romance, engage him in (he mo.st 
extravagant adventures—making war upon the king of France and 
upon the emperor, receiving emba.ssies from the soldan of Pcr.siti, 
or bearding the pope. The last and the worst of the Cid ballads 
are those which betray by their frigid conceits and feeble mimicry 
of the antique the false taste and unheroic .spirit of the age of 
Philip IT. 'I'he influence of the Spanish Cid cycle in I'ranre first 
appeared in Du P(*ricr’s novel: La flaync et FAmour d'Arnoul et 
de Clairemonde (1600), and more notably in Corneille’s Cid 
(1636), which was greatly indebted to the drama l)y Guillen de 
(ji.stro. Las Mocedades del Cid (1614.^). 

BiBLroOKApnv.— -The thief sources for the story of the Cid are 
the I.aiin chronirle discovered by Risco in the convent of San Isidro 
at J.con, whiih appears, from internal evidence, to date from before 
1.158; the Cronira Ceneral, composed by Alphonso X. (d, 1284), 
partly (so far as relates to the Cid) from the above, partly from 
amtemfmrary Arab hi.stories, partly from tradition; the ( par¬ 

ticular del Cid (first pub. 1512 by Juan de Velorado), a compila¬ 
tion from the last, interlarded with pious fictions; laslly, various 
early Arabic manuscripts, discussed in Dozy’s Rechcrchcs sur Vhistnirc 
politique el litUrnire de VEspagne pendant le moyen age, vol. ii. 
tLeyden, 1849). The Chronicle was translated into Ktik. by R. 
Markham (1883), and with elaborations by Robt. Southey (188,s). 
The last edition and translation of the I'oem of the Cid is by A. M. 
Huntington (The Hispanic Socy. of America, 1921). The largest 
collection of the Cid ballads is that of Dirran in the Romamero 
general, vol. x., xvi. of Rivadeneyra’s Bihlioteca de autores espaholes 
(1849-51). Huber, Muller, and F. Wolf arc among the authorities for 
the hi.story and literature of the Cid. See al.so J. Fitzmaurire Kelly. 
History of Spanish Literature (1926); H. Butler Clarke, The Cid 
Campeador (1897); Hamel, Dcr Cid int Spanischen Drama (1910), 

CIDER or CYDER, as made outside of the United States, 
i.s an alcoholic beverage made from apples. It is produced by 
the vinous fermentation of the expressed juice of the fruit. 
Although any kind of apples can be used for the purpose, s{)e- 
cial vintage varieties distinguished by chemical and other char¬ 
acters which render them unsuited for the mo.st part for table 
use are required for a beverage of fine quality. The making of 
cider has been attempted wherever the apple i.s grown extensively, 
but a flourishing commercial industry has hitherto been established 
only in those countries where true vintage fruit can be obtained. 

The Cider Districts.—The cider apple orchards of the world 
arc mainly confined to certain districts of France and England. 
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The former country possesses the largest acreage, and ranks as thi 
(hief producing centre, its average annual output of fruit being 
Kiifhcient to permit of a considerable export trade to adjacent 
countries after home requirements have been satisfied. The cider 
orchards of France arc chiefly (oncentrated in Normandy and 
firittany, where the .soil and other local conditions are particularly 
well suited to produce fruit of a high order of vintage quality. 
The average annual output of cider in France for the years 
was 1.S4 million hectolitres. In England, where the 
acreage under < ider fruit i.s al.so extensive, the orchards are almost 
entirely (orilined to the wtrslern and south-western counties. The 
belt of (ouulry extending from the counties of Hereford and 
Wore ester in the north and passing through Gloucester and Mon¬ 
mouth to .Somerset and Devon in the south contains by far the 
great* st number of orchards. In that area, according to the 
returns of the Ministry of Agriiulture and Fisheries, the extent 
of grass orcharding is apiaoximately 100,000 ac., of which the 
major part is planted with cidi.-r a[jple trees. Cider fruit growing 
has also s[)re.id into the counties bordering that area. In other 
[jarls of Great Ifrilain the cider industry is limited to a few 
.s(allere*l Ux alitics, of whit h parts of Norfolk, Suff*>lk and Kent 
are the must imj)oriaiil. I'dforts have lua-n made to develop the 
industry in Ireland with some succ*‘ss, but in this case the cjuan- 
lily of fruit grown spi'cially for the pur|KJse is small. The cider¬ 
making indiistr}' in (iermany has attained con.siderable dimensions, 
but it has been in the jiast to some extent dependent on supplies 
of impetrted Frenc li fruit. Of th*' *jther European countries Spain 
and Switzerland have obtained some repute as cider producers. 

Farm Cider and Factory Cider.—While in France and Ger¬ 
many (he cider industry has long been of considerable commer¬ 
cial importance and tlu; manufacture of the beverage has been 
carried on in factories of some magnitude, in England prior to 
the beginning the [)resent caailury cider making was chiefly 
eonlined to the farms upon which the fruit, was grown. The 
product was mainly consumed on the farm and the surplus dis¬ 
posed of in the immediate locality. Except for the ouput of a 
fc-w old-established factories the di.strihulicm and consumption of 
cider were confined almost exclusively to the west of England. 
Since then there has been a remarkable change. The introduction 
of improved methods of making as tiie result of re.search and 
education has led to a marked improvement in the cjualily of the 
article [)lace(l ujion (he nuirk**(. which has been fhllowecl by the 
widespre.'id adojition of cider as a popular beverage throughout 
the country generally. Many new factories in the cider-making 
area have bec-n established and a large part of the fruit which 
used to he made into cider on the farms is now sold by the 
farmers to the factories. 'Fhere has been a gradual elimination 
of making on farms where the product used to be indifferently 
preicarecl. and on many of the farms where making is still prac¬ 
tised (he lucue.ss now receives the skilled attention necessary. 

Legal Standards.—As a (ommercial article English cider has 
been haiulicappeal by its extreme variability in character. No legal 
clefmitions or standards h.ive been imposed and a W'icle variety of 
ty[»es has therefore he»m placed ujion the market. In F'rance, 
where hitherto the indu.stry has been of much greater commer¬ 
cial importance, cider has to conform to a series of regulations 
defining the respective standards of (he beverage to which the 
name may he applied. 'Fhese regulations, which came into force 
in lay down that no beverage may be offered for .sale under 
the name of cider unless produced exclusively by the fermenta¬ 
tion of the juice from fresh apples, or a mixture of fresh apples 
and pears extrachal with or without the addition of pure water. 
The term ('iilrr pur jnur is reserved for cider made without addi¬ 
tion of w.Uer. The name Cidre may only be applied to a beverage 
containing at least by volume of alcohol, actual or potential, 
12 gram.s of dry extract at 100“ C (sugar not included) per litre, 
and.i : grams of mineral matter (ash) per litre. .Ml ciders con¬ 
taining smaller (|cianlilies of alcohol, extract and ash than those 
limits or any of them must be designated as Pftite cidre. In Eng¬ 
land, though no corresponding regulations exist, the application 
of the name of cider to beverages other than those of which 


apple juice is me basis is an offence under the Merchandise Marks 
Acts, as illustrated by cases where legal proceedings have been 
taken successfully against the use of the name for synthetic 
aerated drinks flavoured with artificial apple essence. The above 
legal standards do not apply to the United States. 

Constituents of Cider. —Even in the most strictly restricted 
class, that for “pure juice’’ cider, the French regulations permit 
a great elasticity in the nature of the beverage offered for sale. 
The primary reason for variability lies in the nature of the raw 
material. The more important cemstituents of apple juice are 
sugars, malic acid and tannin. Allowing for seasonal effects on 
composition and the kinds of apples used, and without taking 
account of extreme cases, the total sugar content of a freshly 
expressed juice may range from 6 to 20%, the acid from 01 to 
1-25%, and the tannin from 0-05 to 0-75%. Further, since the 
extent of the ensuing fermentation is determined by the nitrog¬ 
enous content of the juice, which also varies widely, it proceeds 
in some cases till the whole of the sugar is fermented (unless pre¬ 
vented by special treatment), and in others ceases prematurely 
and leaves more or less of the sugars unfermented. According to 
the nature of the juice u.seci, therefore, the finished article may he 
sweet or dry, strongly or very lightly alcoholic, highly acid or 
of a very low grade of acidity, and strongly astringent and bitter 
or ahno.st entirely lacking in that character. 

The variations here indicated are attributable primarily to the 
varieties of apples from which the juice i.s ilerivcd. Dy a suitable 
blending of different sorts, juices of any desired standard of com- 
po.sition can be secured. In practice individual makers aim at 
definite standanls suited (0 the taste of th*‘ir customers and some 
degree of uniformity is thus attained; but since the predominating 
kinds of apples grown in different areas vary widely, and other 
local influences, such as those of soil and cliinate, come into play, 
he ciders of different district.s tend to show' marki-d distinctive 
local characters. French ciders generally are characteriza.'d by low 
acidity and a “bittersweet” flavour. Those of the English cider 
area north of Bristol are usually light and brisk as compared with 
the typical heavy .sub-acid and bittersweet Somerset ciders and 
the less heavy but luscious Devon type of rather low acidity 
and astringcncy. 

Classification of Cider Apples. —The varieties of cider apples 
are grouped into three classes, commonly termed ‘‘sharp,’’ “sweet” 
ind “hitler.sweet’’ respectively. The classification is based upon 
chemical composition. The “shaq)” class inchuies all varieties 
yielding the juices which normally contain not less than 045% 
of total acid, exj)ressed as malic acid. The latter is the pre- 
lominaling acid, hut various other organic acids are also present 
n very small amounts. \'arieties of the “sweet” class are char- 
icterized by juices containing normafly le.ss than o-45(f of total 
acid, expressed as malic acid, and also less than 0-2'^,. of “tannin.” 
“Bittersweet” apples contain normally in their juices acids in cor¬ 
responding amount to those of the “sweet” class, and arc spe¬ 
cially characterized by a relatively large quantity of “tannin,” 
which normally exceeds o . The term “tannin’’ is used com¬ 
prehensively by cider makers to include a group of constituents 
giving an astringent and bitter flavour to the juice. Chemically 
they may not all be true tannins. 

According to this classification all table varieties of apples, 
des.sert and culinary, fall within the “sharp” class and form a 
distinct section of it characterized by an extremely low “tannin’' 
content, which rarely exceeds 0-1% in the juice. The typical 
“sharp” vintage apple contains generally a substantially larger 
amount. This high-acid, low-tannin character of the eating apple 
and other features u.sually associated with that tyf)e of composi¬ 
tion render it inferior for cider making. The number of varieties 
of cider apple occurring in the orchards of England and France 
is very large, certainly running into thousands. Many are of 
very low vintage quality and are being eliminated gradually in 
favour of those proved by research and experience to be worthy 
of more extended cultivation. A complete list of the latter is too 
lengthy for inclusion here, but the following selection .is repre¬ 
sentative of the better English and French varieties. 
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English varieties; Sharp: Cap of Liberty, Cherry Pcarmain, 
Kingston Black, Old Foxwhelp, Yellow Sty re, Skyrme’s Kernel, 
Backwell Red, New Foxwhelp, Ponsford and Dymock Red. 
Sweet: Woodbine, Eggleton Styre, Sweet Alford, Killerton Sweet 
and Sweet Coppin. Bittersweet: Belle Norman, Cliisel Jersey, 
Dabinett, Royal Wilding, Strawberry Norman, Yarlington Mill 
Jersey, Knotted Kernel, Silver Cup, White Close Pippin and 
Royal Jersey. French varieties; Bedan des Parts, Bind Rouge, 
Reine des Pommes, Doux Amer, Ecarlatine, Frequin Rouge, 
Amere de Bcrthecourt, Reinettc Obry, Muscadet, Michelin and 
Tardive Forestier. 

Cider Making. —Modern methods of cider making differ 
greatly from those of a century ago. Then the fruit was crushed 
to a pulpy rnas.s by hca\y re\'ol\ing stone rollers in a circular 
Slone trough, similar to a mortar mill, and the pulp transferred 
by shovels to a clumsy wooden i)ress worked by hand, the time 
occupied in milling and pressing a single lot of fruit often extend¬ 
ing over 24 hours. The modern grater form of mill now in gen¬ 
eral use is a steel cylindrical revolving drum in which are fixed 
toothed knives in such fashion that their edges project about 
one-sixteenth of an inch above the surface of the drum. The latter 
is power-driven at :,ooo revolutions a minute. The fruit falling 
upon it is grated almost instantaneously to a very line pulp, from 
which owing to its extreme state of ilisintegration the juice can 
be expressed with great ease and speed. This pulp, technically 
termed "pomace,” is delivered from the mill direct on to the 
bed of the press, where it is built up into a “cheese,'’ consisting 
of a series of layers, each wrapped in an open-meshed cloth or 
net of cotton or other strong fibre and separated from its neigh¬ 
bours by slatted wooden racks to facilitate the drainage of the 
juice. Power-driven hyrlraulic presses have now largely super¬ 
seded the old screw-type. With machinery of this type the whole 
series of operations can be completed within 20 minutes after 
the delivery of the fruit to the mill. With fruit in good condition, 
a yield of juice varying from 75 to So% of weight of the fruit 
can be obtained. 

Juice extracted by this method is comparatively clear and free 
from fragments of pulp and can therefore be placed directly into 
fermenting vats or casks without any intervening treatment being 
required to remove the suspended solid matter. The operation 
of “keeving,” formerly an important stage in the clearing of the 
juice, is thus no longer neces.sary and the risk of taint from acetic 
fermentation greatly reduced. 

Subsequent treatment is determined by the type of cider to be 
produced. If a sweet cider is required, the fermenting juice must 
be filtered at a comparatively early stage to make it possible to 
retain the desired percentage of unfermented sugar. If a dry 
cider is wanted, fermentation is allowed to ])roceed till the whole 
or the greater part of the sugar is converted into alcohol; filtra¬ 
tion is then required for the purpose of clarifying the liquor rather 
than for checking fermentation. V'arious types of filters are in use: 
they differ in constructional details rather than in principle, which 
consist in the forcing under pressure of the turbid liquor through 
a thick layer of paper pulp or other suitable fibrous material. In 
many cases a single filtration suffices to clear the cider to a brilliant 
condition; occasionally for sweet ciders a .second filtration is 
nece.ssary to prevent further fermentation. 

After filtration the cider is fit for consumption at any time, 
though age, within limits, brings improvement in flavour. Made 
by the process here outlined, cider generally requires filtration 
within three months of the time of milling and is in its best con¬ 
dition for consumption during the summer following making. 
Specialized forms of treatment arc sometimes practised for the 
production of a more fully matured article, which may require 
two or three years to reach prime condition. 

In some factories a diffusion process, analogous to that used 
in the extraction of sugar from sugar-beet, is substituted for that 
of direct expression of the juice by pressure already described. 

Cider “DUorders” and Preservative*. —^Attempts have been 
made to eliminate the risks of various bacterial disorders by 
pasteurization of the freshly expressed juice and .subsequent 
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fermentation by added pure cultures of selected kinds of yeasts 
and some measure of success has been achieved. Most makers, 
however, still adhere to the older method of natural fermentation 
resulting from the wild yeasts naturally present on the surface of 
the apples and rely on strict attention to cleanlinc.ss at all stages 
of production to minimize the risks of disorders, The practice 
of washing the fruit in running water prior to milling is being 
increasingly adopted to ensure the maximum of cleanliness. 

The chief di.sorders to which cider is subject are acetification, 
ropiness and “sickness,’’ each due to specific micro-organisms, and 
discoloration, attributable generally to contamination with iron. 
To check fermentation and prevent the development of bacterial 
disorders preservatives such as salicylic acid were formerly largely 
used. Under the regulations relating to the use of preservatives 
in foods and drinks which came into force in Great Britain in 
1927 no pre.servative other than sulphur dio.xidc is permissible 
for cider. The maximum allowed is 1.; grains of free and com¬ 
bined sulphur dioxide per gallon. Preservatives as controlled in 
the United States are described below. 

The w'holesome properties of pure cider are widely recognized. 
In affections of a gouty or rheumatic nature positive benefit fre¬ 
quently results and regular cider drinkers are rarely troubled by 
Slone, gravel and similar disorders. The malic acid of cider is 
regarded as a powerful diuretic which stimulates the kidneys anil 
prevents accumulation of uric acid within the system. 

The improved position of the cider industry and the marked 
developments in technique have been greatly assisted by the 
re.searches and educational W’ork on the sul»ject conducted in 
France at the Station, pomoloi^ujur at Caen, in Germany and 
Switzerland at the rc.search stations of Gei.scnheim-am-Rhein and 
Wiidensweil respectively, and in England at the National I’ruit 
and Cider Institute established at Long Ashton, near Bristol, and 
now associated with Bristol university. 

BinuooKAPiiY. —National Fruit and Cider Institute, Long Ashton, 
Reports 1000-12 (Bath, 1905-1.O, continued as The Annual Report 
of the Afiricultural and Horticultural Research Station of the Uni¬ 
versity of Bristol (Bath, 191.^, etc.) ; (i. Wanollier, “Pornologie et 
cidrcric” in G. Wery, EncyclopMie A^ricole (1920). (B. T. P. B.) 

. UNITED STATES 

Confusion exists regarding the word “cider” ui)plied, as it has 
been, to fermented and unfermented apple juices. The term is ex¬ 
tensively used in the United States to refer to the unfermented 
juice, distinct from the practice in Great Britain and France. 
This article will not be concerned with “hard cider,” which is the 
fermented product. 

In 1935, according to the U.S. Census of Manufactures for that 
year, there were 125 cider-making establi.shments in the United 
Slates. The production was 1,2.40,692 gallons, not including the 
amount manufactured as a secondary j)roduc,t in other industries 
such as canning and preserving. The equivalent figure in 1929 was 
1,444,403 gallons, in 1931, 1,499.934 gallons, and in 1933, 7H5.237 
gallons. The annual consumption of cider in the Uniteil States is 
estimated to be slightly more than one quart per capita Accurate 
statistics have not been compiled on the quantity of cider pro¬ 
duced on farms, but somi* observers haVe estimated that more 
cider is made in the United States than any other fruit or vegeta¬ 
ble juice. Large quantities of freshly-pressed apple juice are .sold 
during the autumn months, and this farm industry has assumed 
considerable importance as an outlet for surplus fruit. The aver¬ 
age yield of a ton of apples is 160 gallons of juice. 

Although apples arc grown extensively in the United .States, 
sweet cider is virtually a seasonal product, usually consumed 
within a few days after the apple harvest. It is practically un¬ 
obtainable after the pressing season except in small quantities 
sold through soda fountains and stores. This is due largely to 
the failure of small-scale producers of apple juice to practice 
pasteurizing so as to make their product available for u.se in a 
.sweet condition at any sea.son. Various chemical prc.scrvativcs 
have been used to prevent fermentation, but arc entirely un¬ 
necessary if the juice is propi^rly pasteurized and sealed How¬ 
ever, Ixmzoate of soda, under certain conditions, may hr cnrdoyed 
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under the food and drug acta. 

Juice may he prepareri in the natural cloudy state as obtained 
after straifiing through cloth, or it may be clarified by any one 
of the following three methods; 

It may be filtered directly (method i ) with or without prelimi¬ 
nary Hash heating and cf>oling in a manner similar to flash pas¬ 
teurization. Such heating flocculates the susjjcnded insoluble 
solids and renders filtration more ea.sy. The susjjcnded solids may 
also be preiipitaled by the addition of proper amounts of gela¬ 
tin and tannin solutions (method or by allowing an added 
pectin-splitting enzyme to act on the juice under proper conditions 
(methot] 3j. 

In carrying out any one of these three methods, diatomaceous 
earth is mixed with the juice to render filtration ca.sy. Studies of 
the different methods of ciarilnation have been made by research 
laboratories, such as State LxjH.rrinicnt Stations in the United 
Slates, in apple-producing areas, which supply complete directions. 

Eillration is best carried out in a plate and frame tyjie of filter 
using an imjK'ller-type jiump. For small-scale operation gravity 
may be relied upon to obtain flow. A barrel or other suitable con¬ 
tainer is elevated six or eight feet, and the juice mixed with filter 
aid is allowed to flow through a rubber hose into a long slender 
muslin bag phn i-d in a trough supported in such manner that the 
clarified juice is drained off at one end. After filtration the juice 
Is ready for pasteurization. 

'I'o {irepare unfermented apple juice, select sound, well-matured, 
properly ripenerl fruit. If different varieties are available at the 
.same time, lilend to give balanced, well-flavoured cider. Wash 
and sort the fruit, trimming or discarding all s{)c‘cked or partially 
decayed upple.s; grind and press, siibsecjiiently repres.sing the 
pomace; place the juice in deep containers in u cool room over 
night, and allowing the settling out of the pomace, siphon off the 
juice from the sediment. 

To jKistc'urizc on a small scale, use an ordinary wa.sh boiler 
fitted w'itli a false bottom or rack to insure circukition. Fill the 
cider into clean bottles, allowing it inches of head space, and 
cap ligiuly. I’lace the bottles in the water on their sides and heat 
until a thermometer placed in an uncapped upright Ixitlle reaches 
170" I'. Hold at this lempenUurc for about minutes, remove 
the- bottles, and allow' them to cool gradually while lying cjii their 
sides Do not place on a cold .surface or the bottles will break. 
On a larger sc ale, for handling jugs or carboys, a w'ooden box fitted 
with a stc*am coil for heating the water may be used. 

I'nralhnecl corks shoultl be inserted at the time of removal from 
the bath and grr.at care taken in cooling to prevent breakage. 
“Flash” ijaslcurizvilion is u.sed in commercial practice and con.sists 
of running the rider thrtiugh a coil heater, cooling rapidly, and 
bottling ilirectly from the apiiarnlus, 

'Fhr healing and c ooling is accomplished in only a few .seconds. 
Either bottles or cans with proper resistant enamel may he used 
as containers. 

The number of apjAe varieties cultivated i.s so largt- and the 
variou.s apple-growing di.strict.s differ so widely that no (ompicte 
picture can be given here. 

More than 150,000,000 bu. of apple.s are ordinarily protluccd in 
the United States annually. 

'I'a'^te.s vary in cider as in wine, Init good cider is ordinarily 
pre.ssed from the following varietie.s of American apples; Baldwin, 
Uanach Red, Delicious, (lolden Delicious, Golden Ru.ssel, Giraven- 
stein. Grimes, Hnbbardston, Jonathan, King, McIntosh, Newtown, 
Northern Spy, Rhode Island Greening, Roxbury Rus.set, Spitzeti- 
!)urg, Stuymau. Wagener, Wealthy. White I’earmain, and Wbnesap. 
It is important, of course, that apples for cider-making .should be 
neitlier immature or over-rijv. Among apple.s generally consid¬ 
ered to be poor for cidcr-making when used without blending arc 
Alexander, Ben Dax-is, Miiiden Blu.sh, Northwestern Greening, 
Red Astrachan. Rome Beauty, Stark, W'olf River, and Yellow 
Transparent. 

Blending of tw’o (\r more varieties is neccssar>’ to obtain high- 
grade unferment eel juice, which should have a characteristic apple 
flavour, plus tannin, sugar and acid, in definite ratio to one an¬ 
other. Winesap i.s one of the few juices not improved by modifica- 


: tion of the acid or sugar content. If tannin is high, as in many 
crab apples, the juice is harsh and astringent; if too acid, the 
flavour is sour; too much sugar tastes insipid, lacking in spright¬ 
liness. Furthermore, apples vary greatly in the amount of char¬ 
acteristic flavour they possess. Therefore, selection and blending 
cannot be done too carefully in order to obtain the desired result. 
The pro.spective manufacturer of cider should consult the latest 
government regulations, regarding State and Federal control, 
CIENFUEGOS (originally Femandina de Jagua), third 
largest commercial city of Cuba, on the southern coast, 192 mi. 
I)y rail S.K. of Havana in the province of Las V’illa.s (formerly 
named Santa Clara province). Population of the municipio (1943 
census), 94.810, 52,910 of whom live in Cienfuegos. Area of 
municipio 598 sq.mi. The city, located on a broad, level peninsula 
opposite the narrow entrance to the magnificent Bay of Jagua 
or Cienfuegos, is noted for its wide, straight streets, beautiful 
parks, attractive buildings and scenic surroundings. It is served 
by the United Railways of Havana, Pan American Airway.s, 
and is connected by a branch road with the Central highway of 
Cuba. 

The fertile country which surrounds Cienfuegos produces hene- 
quen, coffee, rice, tobacco, honey, fruit (esp. mangoes and avo¬ 
cados), cattle and large quantities of sugar. Several of the world's 
largest sugar centrales (estates) are located within short distances 
of the city. Famous among these is the central Soledad, where 
Harvard university maintains botanical gardens for the |)urpose 
of conducting plant research and training students in tropical 
agriculture. 

The site of Cienfuegos was visited by Columbus in 1494 but 
the Bay of Jagua and its environs attracte'd no permanent .settle¬ 
ment until 1738, in which year a small fortress (enlarged in 1742 
and converted into the fort of Nuestra Senora de los Angeles de 
Xagua in 1745) was erected at the entrance of the port. In 1817 
a French colonel from Louisiana (Luis d'Cluuel) presented to the 
captain general of Cuba (Don j(.ise Cienfuegos) a project for 
colonizing the Bay of Jagua. In the same year the foundation of 
the colony of I'emandina de Jagua wa.s authorized by royal order. 
D'C.'louet, accompanied by 46 colonists, arrived from Burdeos. 
France, on April 8. 1819, and in 1S20, 282 more colonists arrived. 
,\ poll in 1824 revealed that there were 1,238 inhabitants in the 
settlement. After a storm had destroyed the village; in 1825 it 
was rc'built and named Cienfuegos in honour of the man who had 
participated so activelv in its founding. (R. W. Kd.) 

CIEZA, a town of southeastern Spain, in the province of 
Murcia, on the Madrid-Cartagena railway, and junction for a 
line to Valencia. Pop. (1940) 18,561 (nuin., 23,499). Cieza 
stands on the right bank of the river .Segura, in a narrow bend of 
the valley, which is enclosed on the north by mountains, jirovid- 
ing good building stone and low timber, and on the south broad¬ 
ens into a fertile plain, producing grain, wine, olive,s. rai.sins. es¬ 
parto. oranges and other fruits. The district greatly developed 
with improved communii at inns, and Cieza became a flourishing 
town with flour, paper, sawmilling industries and brandy distilleries. 
CIEZA DE LEON, PEDRO DE (c. 1519-1560), Spanish 

soldier and hbiorian. was born at Seville. He sailed for the New 
World, possibly in Heredia's expedition of 1532, more probably 
wiih Duran in 1534. reaching Cartagena in November. In 1535 
he went with Heredia's brother Alonzo to Darien, and in 1538 
with Vadillo on an a()palling journi'y up the valley of the Cauca; 
Vadillo was eventually deserted by his men, and Cieza de Le6n 
later joined Jorge de Robledo, who consolidated the discoveries in 
the Cauca valley, and on his death served under Belalcazar, 
governor of Popayan, vLo had beheaded Robledo. It was in 1541, 
in the Cauca valley, that he started his diary. In 1547 the troops 
from Popayan marched to join President Gasca against Pizarro, 
a long journey, the details of which he carefully noted. In 1549 
he went to look at the mines of Porco and Potosi, and then to 
Cuzco to confer with a sursdving descendant of the Incas; in 
1550 he left for Spain. The first part of his CrdtUca de Peru was 
published at Seville in 1553. 

The scheme of his Crdnica de Perti was as follows: part I., 
geography; part II., early history-; part III. (lost), conquest; and 
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part rV (of which books i, 2 and 3 have been found), civdl 
wars. The first part is a minute topographical review, founded 
on his diary, with an account of the customs and religion of the 
people as he found them, given with unusual accuracy of obser¬ 
vation and without concealing his respect for the Inca civilization. 
Part II., referred to inaccurately by Prescott as Sarmiento, gives 
the history of Peru under the Incas. The ms. was preserved in 
the Escorial library and published in 1880. 

in commerce, a short form of “cost, insurance, freight.” 
Thus, if an article is quoted C.I F. London it means that the quo¬ 
tation is inclusive of (1) the price of the article, (2) the cost of 
insurance to London and (3) the cost of freight to London. In 
the official trade returns of the United Kingdom the import values 
are usually recorded by the customs statistical department at 
C.I.F. values. 

CIGAR, originally “segar,” from the Spanish cigar-shaped 
beetle “cicada,” originated in Cuba long before advent of Colum¬ 
bus and the white men. Indians crudely rolled it with wrapper and 
Inside filler only, from native West Indian tobacco. Spread of the 
industry to America and to Europe occurred in the 18th and iQlh 
centuries. Introduced in the United States in 17O2 by General 
Israel Putnam, after the British campaign to Cuba, it was 1810 
before cigars were made in homes near Suffield, Connecticut. 
Previously, however, some “tobies” or stogic.s, long, thin cigars, 
named for pioneer Conestoga w'ag<ms, were made by Penn.sylvania 
Dutch in 1785 in York county. New Orleans, La., too, made 
“Spanish” cigars in 1800. but. as this wa.s not then American terri¬ 
tory. the cigars were classified as foreign or “imported,” like the 
Cuban. Cigar.s sold for one, two, or three cents each, although the 
foreign cigars brought a penny or two more. No regularity of 
shape or size then prevailed, and branding and boxing were un¬ 
known. The cigars were simply bundled in loo’s or 500s, and 
packed in ordin;iry barrels or che.sts. 

How Cigars Are Made.—From the first hand-made cigars the 
industry has expanded to machine.s. Hand-made cigars prevail in 
Cuba and in the Cuban manner, with its superior native leaf to¬ 
bacco used for this purpose. Working at long benches, each hand¬ 
made cigar-maker is provided with a pad of wrappers and a few 
pounds of filler or inside leaf. Bunched to the necessary shape and 
size, the filler is cut evenly on a small, but thick, uin. by i8in. 
blocked board with a half-round extremely sharp .steel knife and 
a gauge tuck-cutter. The knife is again used in cutting the wrap¬ 
per to rights and lefts. 

It is extremely important, in hand-made cigars, that right hand 
wrappers are rolled that way for the best appearance and burn, 
while Icft.-^ must likewise be rolled according to direction of the 
veins in the tobacco, after the mid-.stem, or stalk, is stripped or 
removed from the leaf. All the tobacco in a genuine Cuban cigar 
ih grown upon the island—Vuelta Abajo district for the wrapper, 
Remedios or I’artido districts for the filler. 

Elsewhere, however, many local lyvjes of cigar leaf tobacco arc 
used. In the United States, it is customary to make hand-made 
cigars (and some machine-made cigars, also) with Cuban, Puerto 
Rican, Ohio, or Pennsylvania filler, a Wisconsin or Connecticut 
binder (to hold the filler together in American-made cigars), and 
a Cuban, Connecticut shade-grown (cultivated under cheese-cloth, 
to neutralize sun and moisture, as in the tropics), Connecticut 
broadleaf, or Sumatra wrapper from the Dutch Flast Indie.s. Roll¬ 
ing the bunches by hand requires an apprenticeship and practice 
of several years. Unless the cigars arc perfect in appearance and 
in draught they are useless. Ceasele.ss inspection provide.s that 
only the best in production are used for the finest sizes, selling at 
retail from ten cents to a dollar or more per cigar. In sealing the 
mouth-end, or head of the cigar, gum tragacanth is used. Thi.s is a 
tasteless adhesive found in Persia, but it is sometimes flavoured, 
slightly, with powdered licorice. 

in making mould, or shaped, cigars, long, hard-wooden moulds, 
originally made in 1870 at Osnerbrucck, Germany, arc used by the 
“German” or semi-hand-made method for lower cost cigars In the 
smaller factories catering to the five cent, or nickel, trade. 
These matrixes hold twenty bunches of band prepared filler- 
binder. Ten moulds are prescribed for each operator. The cigars 


are made in innumerable shapes and sizes, to conform to numerous 
brand demands. Fiv'e moulds arc at hand at taih workmans 
bench, five more in the pres.scs, waiting lor the rolling of the 
wrapper. Working an average of eight hours dail)’, each cigar- 
maker should produce from 150 hand to 300 mould cigars. In 
team work, a trio of cigarmakers arc employed 'Fwo men or girls 
wrap, while the other “breaks” the bunches, as it requires twict? 
the time to wrap as it does to bunch in this manner. These teams 
make x,ooo cigars each day. 

In 1919 the first cigar machine made its appearance at Newark, 
N. J. It required two years to build it, but it has now reached 
perfection. Four women operatives at each machine make 8 cigars 
a minute. This is at the rate of 4,000 daily, i?i .my size or shape, 
according to the machine matrix. One of the operatives feeds the 
filler into the hopper of the machine, another the himler, which is 
automatically cut to the de.sired size, as is the wia]ij)er, which is 
also cut, rolled, and pasted. 

Banding and Packing. —Modern irackaging of cigars de¬ 
mands that bands be placed either on the cigar itself, or printed 
on the protective covering, usually cellophane. This preserves the 
natural humistatic condition of the cigar, and is quickly accom¬ 
plished by a machine at the rate of 30,000 cigars daily, with baud, 
cellophane, (in foil, or any combination of similar wrapping. (.)ne 
girl operates such a device. 

Boxes of metal, w'ood, gla.ss. paper are us(‘d for the cigars. 
Selectors and packers, sprt‘ading the cigars on long lable.s, arrange 
them according to perfection and colour of wrappers, Ti) accom¬ 
modate the eye to the top row of each box of flat ^-row 50’s, loo's, 
or however the cigars may be packed, the packer selects colours 
of claro (light yellow), Colorado claro (light red or brown). 
Colorado (brown), Colorado maduro (dark brown), rnaduro (ilcep 
brown), oscuro (almost black). Demand of snuikers was formerly 
for the darker colour.s, and expert opinion .still bcJiitvej the dark 
wrappers to be the rii)cst. But modern practice makes the clar(» 
shades the more popular, although the shiide of the wrapper, 
naturally, has nothing at all to do with the strength of the cigar. 
In fact, the so-called lighter colours may actually be more bitter, 
but the thin, elastic sheen of wTapper, especially of shade-grown 
Connecticut and Sumatra, actually hav'e no strength at all, as 
they are neutral leaf, used for that purpose, more for beauty and 
service than for smoking values. As the smoking demand is for 
pleasing aroma and delicacy of the blend, accompanied by even 
burn and white a.sh, these factors are invariably paramount in the 
production of the popular brand.s of cigars. Millions of dollars 
are expended in the perfection of the blend of cigars, then in ad¬ 
vertising them to the public. Spanish manufaelurer.*^, in Cuba, 
originated a multitude of brands and shapes and sizes, all under 
.Spani.sh titles. Many of these titles are still used throughoiil. the 
world. Imitation of the actual Cuban trade-marks is forbidden in 
many countries, yet similarity of names remains prevalent. Cui)iin 
cigarmakers are employed in several American cities, and their 
nomenclature has followed them. Original straight .shapes, such 
as Londres or London, blunt on the tuck or lighting end, remain 
popular. Perfcclo. pointed on both ends; conthn, small perfecto; 
jmritano, adaptation of the perfecto; panelela, long and thin; 
brova, short and stubby; corona, thick and straight; imperiaie, 
long perfecto; and numerous others are all founded on Spanish 
language procedure. 

Factory Equipment. —When the cigar industry wa.s depend¬ 
ent upon hand labour for production, the equipment of the factory 
was limited. With the development of the machine, devices be¬ 
came available for the rapid manufacture of cigars. Where once 
hand stemming prevailed, machine stemming has stepped up the 
rapidity of production. Even the “casing” (conditioning the to¬ 
bacco for manufacture) is now accomplished by machine*. Since 
it is important to keep factory air at a workable point of humidi¬ 
fication, electrostatic precipitrons keep the air dean and fresh. 
Machines, too, paste on boxes and packages (he final internal 
revenue labels and stamps required by practically all Govern¬ 
ments. Nothing Is destroyed nor lost in the cigar factories. Even 
the stems, or stalks, are used for various purposes, in and out ol 
the trade. Tobacco dust, also, has its market ns an insect cradica- 
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Standard automatic cigarette machine, capable of turning out many thousands of cigarettes an hour 
lor, Lasiodcrma scrritonr, the small insect which lays upon rotary drums, is then subjected to heal to remo\'e excess moisture, 
and damages so nnuh tobacco, is beinp eliminated liy entomoloK* Years a^o, many people made their own cigarettes by hand. A 
isls: the lasioderma, whidi formerly punctured small holes in the person making his own cigarette takes a paper of requisite size, 
leaf tobacco, and espednlly in the cigars after manufacture, is places on it the desired amount of tobacco, rolls the paper between 
(oiitrolled in tobacco warehouses and factories before production j his fingers, moistens one edge of the paper, and fixes the cigarette 
starts. Soft-work cigar machines have been invented to manufac- ' together. Hand-made cigarettes are relatively rare, but there has 
lure small cigars, cheroots, and all low-cost cigars with the hidp | been de\'elo|H‘d a small “roll-your-owri machine which any per- 
of two girls at each machine. I'hreshed, cut, and .shredded filler .son can use to make a cigarette, 

is firepared to size by rapiil machine cutters. lYom the leaf to- Cigarette Machinery. —In factory production cigarettc-mak- 
bacco in the field.s to the Spanish cedar of the boxes for the cigars, ing machines of the modern type will produce from i .000 to 1.500 
the entire industry has been modernizcal in keeping with the de- cigarettes per minute. The cigarette paper is put up in bobbins of 
mand for production on a lower cost basis. definite width and is fed into a narrow trough at the side of 

Surprisingly, however, iiroduction has not increased in the the machine. The name of the brand is imprinted thereon at 
United States, I’rom oflicial records of the Internal Revenue Bu- ilefinite intervals so that it will ajipear an each finished cigarette, 
reau, when the first taxation was imposed July i, iSn.y for the d'he shredded cuts of tobacco fall upon the pajier which moves 
fiscal year ending 1865, .some cigars paid (he tax. In into a funnel shaped tube, passing a device which gums the 

1S70 the production and importations increased to the first billion edges, (he paper (hen being automatically folded over (he tobacco, 
mark—t,i.V),470,774. In 1879 it w.is .’.oio,*’4f>.7b-( In iS8> (he I'he end of the cigarette moves under a knife which cuts it into 
figures were 5.040,975,595: while in 1890 they stoo<| at 4.087.880,- sta tions t>f the desired length, 

9H5 In 1900, Ihcre were mamifaclured and imported 5.5iO.:75,- Packing, —In (ireat Hritain the type of package u.sed is muth 

Shi, and in 1902 the figures were 9 ,105.567..^95, h'our years later, dilferent from that used in the United States; it is known as a 
in 1909, the total was 7,174,805,.:!-’5, and the all-time high was slidv and shell jiackage, usually containing to tir 20 cigarettes, 
in 1920, at 8,.’(> 9 ,770,595. for all American production, imports The cigarettes are automatically jiacked by modern machinery, 
includeil. counted, wrapped in foil, and placed in a cardboard slide. The 

Hut since that time, manufacture and importation have de- slide is then inserted into a shell of cardboard. The machines 
elined. In 1921 the total was only 0,726.095,483, and in 1930 it are capable of placing an insert in the package. The packages 
w;ks 5,893,890,418; in 1932, 4,382,722,918; 1936 showctl a slight of many of the most popular cigarettes in Great Britain are 
increase. 5.172,278,912. For 193S (he total was 5.138.748,434. wrapped in moisture-proof cellophane in order to protect them 
Xotwithstanding the speed-up of production it is to be noted that from the varied conditions of humidity prevalent in (he British 
the total outlet and sales h.ive decrea.sed. Too. the number of Isles. 

cigar factories in the United States has decreased from 27.000 to Volume of Sales. —'Phe cigarette business in England has 
less than 5.000 making cigars alone. Larger factories, employing grown from year to year. Apiiroximately 130.000,0001b. of to- 
gre.'iter numbers of eniplo>ees, are supplanting the Mualler fae- bacco are used annually in cigarettes.for home consumption. To- 
tories (“buck-eyes ”) which once produced the hulk of the brands bacco brought into England is taxed with heavy import duty, a 
throughout (he nation hare dozen large organizations aieount great factor of income to the British Government. Virginia to- 
tor fully 85'of the total American production, which i> 94G' in bacco. grown in tin United Stales, is predominantly used in 
('lass A cigars, or those sold at retail for five cents or less. cigarettes made in England; however, a great deal of tobacco 

< R. Th.) (grown from seed imported from the United States) is shipped 
CIGARETTE. A cigarette is literally a little cigar—finely cut into England from various colonies of Great Britain and is used 
tobacto rolled in pajx'r. In Great Britain (he tobacco used in ciga- in many of the lower priced brands. Cigarettes are popular with 
rettes is mostly Bright flue-cured, belter known as Virginia. The all classes of people in England and are extensively used by 
leaf Is properly moistened to make it pliable for stemming, ie women. Turkish and Egyptian cigarettes were at one time popu- 
rernoving the stalk or midrib The next process is to cut the leaf lar in the British Isles, hut account now for only a very small 
into fine shreds, The cut (I'baccu, conditioned as a rule in large business. Turkish tobacco, used widely in the United States, is 
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Imported mainly from Greece and Turkey and in smaller propor¬ 
tion from Bulgaria, Italy, and Russia. 

AMERICAN CIGARETTES 

Internal Revenue figures issued by the United States Govern¬ 
ment for the year 1938 show that revenue stamps were sold for 
163,758,500,000 cigarettes. Production in 1915 was 17,964,000,- 
000; in 1919. 53,120,000,000; in 1925, 82,247,000,000. About 
1917, the blended type of cigarette began to become popular with 
the American public and in 1939 “straight" cigarettes made from 
one type of tobacco such as Bright Virginia or Turkish, accounted 
for only a very small part of the total production. The enormous 
growth in manufacture may be attributed to (he increase of smok¬ 
ing by women and to (he convenience and quality of the modern 
cigarette. 

In general, there are four type.s of tobaccos used in American 
cigarettes— BurU'y, grown mainly in Kentucky and Tennessee, but 
also in States in the Ohio valley; Ohio, Indiana, and West \ irginia. 
Burley tobacco formerly was used almost exclusivelv for chewing and 
pipe tobaccos. Today the heavier-bodied types are extensively used 
in smoking or pipe toliaccos, while the lighter-bodied grade.s are usjid 
in cigarettes. 

Bright Flur-currd tobacco, known to a great extent as \'irginia. is 
grown in \irginia, North Uaredina. South Carolina, Georgia, and 



Diagram showing growth of manufacture of ordinary sized cig¬ 
arettes SINCE 1915 IN THE UNITED STATES 


Florida. This type is predominant in most cigarette.s manufactured in 
the I’nitcd Stales, whereas in England it is u.sed almost exclusivelv. 
'I’his l\pe of tobacco was first grown in the United States several 
hundred years ago. 

Turki'ih tobacco, which is imported mainly from Turkey and Greece, 
but also from Bulgaria, Italy, and Russia, i.s an entirely different type 
from that grown in the United Slates, having very distinctive char¬ 
acteristics and aromatic flavour. 

Maryland tobacco, grown in the State of Maryland, is used to a small 
extent in cigarettes. 

The quality of tobacco used in the better cigarettes has grealiv im¬ 
proved with advent of Government aid in educating the farmer to 
produce better crops. After being aged naturally in storage, the t«»bacro 
is processed in modern factories. Extensive rc.search has helped to 
produce a uniform cjuality product. The use of high heat and ultra¬ 
violet-ray has the effect of producing a mild, mellow product. 

The popular package of twenty cigarettes is first wrapped in paper¬ 
backed foil and next in a paper label. A revenue stamp seals the 
package, all of which is enclosed in moisture-proof cellophane, which 
helps to protect the cigarettes in varying climatic conditions. 

CIGNANI, CARLO (1628-1719), Italian painter, was bom 
at Bologna, where he studied under Battista Cairo, and after¬ 
wards under Francesco Albani. Though an intimate friend of the 
latter and his most famous disciple, Cignani was yet strongly and 
deeply influenced by the genius of Correggio. His greatest work, 
the “Assumption of the Virgin,” round the cupola of the church 
of the Madonna della Fuoca at Forli, is in some respects one 
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of the most remarkable works of art of the 17th century, and 
is obviously inspired from the more renowned fresco of Correg¬ 
gio in the cupola of the cathedral of Parma. He removed to 
Forli, where he died in 1710. His most famous pictures, in addi¬ 
tion to the A.ssurnption, are: the “Entry of I’aul HI. into Bolog¬ 
na”; the “Francois I. Touching for Kings FAil"; a “Power 
of Love,” painted under a fine ceiling by Agostino Carracci, on 
the walls of a room in the ducal palace at Parma; an “.\dam and 
Eve” (at The Hague); and two of “Jo.scph and Potiphar's Wife” 
(at Dresden and Copenhagen). His son Felice (i6()o-r724) and 
nephew Paolo (1709-04) were also painters, 

CIGOLI or CrVOLI, LODOVICO CARDI DA (1559- 

1613), Italian painter, architect and poet, was born at Cigoli in 
Tuscany. Educated under Alessandro Allori and Santi di Tito, 
he formed a peculiar style by the study at Florence of Michel¬ 
angelo, Correggio, Andrea del Sarto and Pontormo. While in 
Florence he painted an “Ecce Homo,” in comindition with Passig- 
nani and Caravaggio, which gained the prize. This work was after¬ 
wards taken by Bonaparte to the Louvre, and was restored to 
Florence in 1815. Other important pictures are—a “St. Peter 
Healing the Lame Man,” in St. Peter’s at Rome; a “Conversion 
of St. Paul,” in the church of San Paolo fuori le Mura, and a 
“Story of Psyche,’’ in fresco, at the V^illa Borghese; a “Martyr¬ 
dom of Stephen,” a “Venus and Satyr,” a “Sacrifice of and 

a “Stigmata of St. Francis,” at Florence. He died, it is said, of 
grief at the failure of his last fresco (in the Roman church of 
Santa Maria Maggiore). 

CILIA, in biology, the thread-like proccs.ses by the vibration 
of which many lowly organisms move through water. They arc 
also found on certain cells of both lower and higher organisms to 
ervate a current, c.g. on the gill of oysters, the lining of the bron¬ 
chioles of the lungs in man. The singular is cilium. 

CILIATA, one of the divisions of Infusoria iq.v.) charac¬ 
terized by the }K‘rmanent possession of cilia or organs dcrivwJ 
from these (membrancdles, etc.), and all jTarasitic. They arc the 
most highly differentiated Protozoa iq.v.). 

CILICIA, a district of Asia Minor, extending along the south 
co.a.st between PampThylia and Syria. Its northern limit was the 
crest of Mt. Taurus. It was divided into Cilicia I'rachca and 
Cilicia Pedias. 

Cilicia Trachea is a rugged mountain district formed by the 
spurs of T.aurus, which often terminate in rocky headlands with 
small sheltered harbours—a feature which, in classical times, 
made the coast a resort of pirates, and, in the middle ages, led to 
its occujwtion by Genoese and Venetian tradiTs. The district is 
watered by the Geuk Su (Culycadnus), and is covered to a large 
extent by forests, which supply timber to Egypt and Syria. There 
w'cre several towns but no large trade centres. 

Cilicia Pedias included the rugged sp)urs of Taurus and a large 
plain of rich stonclcss loam. Its eastern half i.s studded with 
isolated rocky crags, which are crowned with the ruins of ancient 
strongholds, and broken by the low hills that border the plain of 
Is-sus. The plain is watered by the Cydnus (Tarsus Chai), the 
Sarus (Sihun) and the Pyramus (Jihun), and is extremely produc¬ 
tive. Through it ran the great highway, between the east and the 
we.st, on which stood Tarsus on the Cydnus, Adana on the Sarus, 
and Mopsucstia (Missis) on the Pyramus. The great highway 
from the west, on its long rough descent from the Anatolian 
plateau to Tarsus, ran through a narrow pass between walls of 
rock called the Cilician Gate (Cihulek Boghaz). After crossing 
the low hills east of the Pyramus it passed through a masonry 
(Cilician) g,atc, Demir Kapu, and entered the pflain of Issu.s. 
From that plain one road ran southward to Alexandrctla, and 
thence crossed Mt. Amanus by the Syrian Gate, to Antioch and 
Syria; and another ran northwards and crossed Mt. Amanus by 
the Anwnian Gate, to North Syria and the Euphrates. By the 
last pass, which was apparently unknown to Alexander, Darius 
crossed the mountains prior to the battle of Issus. Both passes 
are short and easy, and connect Cilicia Pedias with Syria rather 
than with Asia Minor. In Roman times Cilicia exported the 
goaCs-hair cloth, cilicium, of which tents were made. 

Under the Persian empire Cilicia was apparently governed by 






7o6 


CILLl—ClMADvr, 


Irlhuurv niliv. fourth satrapy by 

.Syruors,., I.ul |l was f a.ici no opposition 

Darius. XrnoiJiou ■ AJcaandur found the gates 

'T1 me Siwu fol tlu'platcau in .,3., tt.c,. and it may 
Often Wlu u I an r <b ^ direct I’crs.an con- 

::,r v ' ,tt; x,,l?"d,!,t. it fell to the Seleucids who how- 
ever never hel.l eff.siu.ally more than the eastern ha f Cilicia 
Trac hr a he. ..me the haunt of [.irale.s, who were .subdued by Pom- 
rx-v Cnn i,! I'ff/i.is /i<r, 'line Roman frrritory in 103 B.C., and the 
wholr ua- (iTOini/cd hv rnmp<*y (^M «.c.) into a province, of 
which It one time Cicero was governor. It was reorganized by 
Caesar (47 n.cJ, and about 27 n.c. became part of the province 
Syria-Cilicia-l’hoenite. Under Diocletian (c. a.d. 297), Cilicia, 
with the Syrian and Ug3ptian provinces, formed the Diocesis 
Orient is In the 71 h century it was invaded by the Arabs, who 
held the country until it was reoccupied by Nicephorus II in 

'Phe Seljuk invasion of Armenia was followed by an exodus of 
Armenians southwards, and in ro.So there was founded in the Cili- 
cian 'I’auru.s a small principality, which gradually expanded into 
the kingdom of Lesser Armenia. This ('hristian kingdom—situated 
in the midst of Muslim state.s, hostile to the Byzantines, giving 
valuable support to the crusaders, and trading with the great 
comrneriial cities of Italy—hud a stormy existence of about 300 
years. When Levond V died (1342), John of Lusignan w'a.s 
(.rovvned king as (iosdanlin 1 \’; i)ut he alienated the Armenians 
by nlKMupling to make them conform to the Roman Church, and 
ot last the kingdom, a prey to internal dissensions, succumbed 
(1375) to the attacks of the Egyptians. Cilicia Trachea was 
occupied by the Osmanlis in tlie isUi century, but Cilicia Pedias 
w'as only addrd to the empire in 1515. 

Erom 1833 to 1840 Cilicia formed part of the territories ad¬ 
ministered by Mohammed Ali of C'airo, who was comjxdled to 
evacuate it by the allied powers, by the treaty of Sevres (.u-r 
TifRKi.Y) part of Cilicia was granted to France, but on Oct. 20, 
ic)2x, after unsucce.ssful conllicts with the Nationalist troops, the 
French withdrew ail claim to this area. 

Urni.fociRAi’nV.— bc'sides the genc'ral auftinrilies for .Asia Minor, .sc'c 
Canthmliir Andinl Hislory, vnl. lii. (with useliil bibliography); 
J. K. S Stcantt. Wolfr Eipfdihon (iStCK); (J. I., Schlurnbcrger, (hi 
littiprifur liyr.i!riliH (iSijO) , 1). O lluearih and J A. K. Munro, Afod. 
itfid Aur. Raids in ;l w'a Minor (K (l.S Supp. Paper'i, iii.) (1803); 
R fli'bc'rdcv and .A, Wilhelm, Rrisrn in kilikirn I"). G. 

Hngarlh, A Wnftdrrint’ Scholar (i8()ff). See also authorities under 
Ahmicnia and Mouammf.o Ata, 

CILLI, ULRICH, CorsT of ( 1.10^-14 ftb'). son of Fnalerirk 
II, count of Cilli, and Elizabeth Frangep.'itt. Abciut 1432 he mar- 
rical Catlu'iinc, daughter of Ceorge brankovich, despot of Serbia. 

Ili.s inllut'nce in the troubled affair'- of Hungary and the em¬ 
pire, of whit h he was made a prince by the emperor Sigisrnund 
(143(1) feiKL with tile 1 labslnirgs. the overlords of Cilli. 

Finally he made an alliance with the Ilabsburg king .Mbc'rt II. 
and aftcT his death ( rpp)) Alrich took up the cause of his widow, 
Eli/.abc'th, and luesidc'd at the coronation of her infant son 
Ladisl.iu.s \ Poslhumus (1440). A feud with the Hunvadis fol- 
lowc'd, emliiftered by John Hunvadis attack on Ceorge Kranko- 
vic h of Serbia ( i4.)4> oti his refusal to recognize' Ulrich’s claim to 
Bosnia ort flu- death of Stephen Tvriko (1443 1. I*' 144b IIun\adi, 
(hc'ii govc'vnor cT Hungarc’, harrit'd the Cilli territoric-s in Croatia- 
.Slavonia; but his power was liroken at Kosovo (1448), and Count 
IMrich was able to le.id a successful cru.sade, nominally in the 
Halisburg intc-rcst. into Hungarc' (14S0L In 1452 he forced the 
emperor Frc'dcritk IH to hand over the boy king Ladi.slau,s V to 
his keeping, .ind bc'iame thus virtual ruler of Hungary, of which 
he was n.inu'd lieutenant by Ladislaus in 1456. The Hunyadis 
now cons]>ire<l |o de.sircn* him. On Nov, 8. in .spite of \varning.s, 
he entered Bcdgrade with the king; the next day he was attacked 
by Las/lo Hunyadi and his friends, and put to death. With him 
died (he male line of the counts of Cilli. 

CILLI (Slovene C< 7 /e\ a town of Slovenin, Yugoslavia, on a 
branch of tin* Zagreh-Fiume railway, lies picturesquely with re¬ 
mains of walls and towers on the river Sann, on an important road 


j north to Marburg (Maribor) and south to Ljubljana. Pop. (1Q31) 
7,602. The city was annexed by Germany in 1941, Probably a 
Celtic .settlement, the Romans took it (15 b.c.) and Claudius 
made it a Roman municipium (a.d. 50), naming it Claudia Celeja. 
It prospered greatly, and its temple of Mars was widely famed. 
Its museum contains many Roman remains, and the Roman 
sewerage system was rediscovered in the second half of the lyth 
century and is now in use. It was incorporated with Aquilcia 
under Constantine, and w^as de.stroyed by Slavs at the end of 
the 6th century. The count.s of Cilli. at one time in authority 
in Croatia, at another in Bo.snia, had their castle, Ober Cilli, on 
the Schlo.ssbcrg (1,320 ft.), southeast of the towm. Its ruins, the 
Cilli throne and the family tomb remain. Under the Cilli (1350- 
1455) the town prospered; on their extinction it became subject 
to Austria. The fine church (14th century) has a beautiful chapel 
and is justly renowned. The .so-called German church (Roman¬ 
esque) belonged to the Minorite monastery (founded 1241, closed 
1S08). Antimony and zinc are mined near by, and enamelled 
iron utensils are m.ade. Ten miles northwest are the baths and 
ruined castle of Neuhaus, after 1643 called Schlangenburg. 

.See E. Glaut.schnigg, Cilli und Uniiicbung; llandbuch jiir Frcmde 
(Cilli, 1887), 

CIMA, GIAMBATTISTA (CnrA DA CON'EGT.TAKO, C. 1450" 
1517), Italian painter of the V^'nctinn school, probably a pupil of 
Bartolomeo Montagna, and later influenced b>' Giovanni Bellini. 
He was born at C’oncgliauo on (he southern sloiies of the Alps. 
His earliest dated picture is the altarjiiecc of 14S9 in the Museo 
(hvico of Vicenza. He was then 30 years old and his style was 
fully cleveloj)ed and altered very little during the course of his 
long life. In 1492 he .settled in Venice. In 1493 he was commis¬ 
sioned to paint an aitarpicce for the cathedral of Concgliano which 
i.-t still in its original place. Most of his imjxirtant work.s are in 
Venice in (he churdie.s of S. Giovanni in Bragora, S. Maria 
deirOrto, tlu' Carmine, and in the Academ>'; tiu're are also pic¬ 
tures by him at Bologna, Modena and Parma and in many of 
(he great galleries in ivurope. 

See V. Itofteon, Rirrrchr intornn alia vita r nllv operr di G. Ciina 
(i8i) 3) ; R. Hurckhardt, Cima da Conryliuno (1905). 

CIMABUE, name of a Florentine painter Cenni di Pepo 
active in the 13th and the beginning of the 14th century. Some 
Italian painters preced<'d (^irnahuc—particularly Guido of Siena 
and (iiunta of Pi.sa; but though he worked on much the same 
|)rin(iple as they, and to a like result, he was held up to admir.a- 
tlon as the “Father of Italian Painting" h^' Florc-nfine writers, in- 
.spired l)y local patriotism. 7 'hcre is no documentary evidence 
flint a single picture attributed to Cimahue wvas painted bv him. 

His fam<' rested chiefly on a colossal “Madonna and Child 
with .Angels," (he largest altarpiece produced up to that date, 
which wa.s painted in tempera for the chapel of tlie Riiccllai in 
St. Maria Novella, Florence; but research proved this work to 
be by the Siennese Duccio. 

Among paintings .still extant nttribut('fl to Cimabuc arc the fol¬ 
lowing;—In the Uffizi in Florence, a “Madonna and Child.” with 
eight angt'ls, and some* prophets in niches—better than the Ru- 
cellai picture in compo.sition and study of nature, but more 
archaic in type, and the colour now spoiled (this w'ork was painted 
for the Badia of St. Trinita, Florence); in the National Gallery. 
London, a “Madonna and Child with Angels," which came from 
the Ugo Baldi collection, and had probably once been in the 
church of St. Croce. Florence; in the Louvre, a “Madonna and 
Child." with twenty-six medrdlions in the frame, originally in the 
church of St. Francesco. Pisa. In the lower church of the Basilica 
of St. Francesco at Assi.si. Cirnabue, succeeding Giunta da Pisa, 
is said to have adorned the south transept—painting a colossal 
“Virgin and Child h»etwecn Four Angels," abov’c the altar of the 
Conception, and a large figure of St. Francis. In tlie upper church, 
north transept, he has the “Saviour Enthroned and some Angels," 
and, on the central ceiling of the transept, the “Four Evangelists 
with AngcFs.” It is, however, impossible to say whether Cirnabue 
was at Assisi or not. 

In the closing year.s of his life he was appointed capomaestro 
of the mosaics of the cathedral of Pisa, and was afterwards, 
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hardly a year before his death, joined with Arnolfo di Cambio as 
architect for the Cathedral of Florence. In Pisa he executed a 
Majesty in the apse—“Christ in glory between the Virgin and 
John the Evangelist,” a mosaic, now' much damaged. This was 
probably the last work that he produced. 

He was the master of Giotto, whom (is the tradition) he 
found a shepherd bov of ten, in the pastures of Vespignano, draw¬ 
ing with a coal on a slate the figure of a lamb. Cimabue took him 
to Florence, and instructed him in the art; and after Cimabuc’s 
death Giotto occupied a hou.se which had belonged to his master 
in the Via del Cocomero. Another painter with whom Cimabue 
is said to have been intimate was Gaddo Gaddi. 

Giovanni Cimabue wa.s buried in the cathedral of Florence, St. 
Maria del Tiore, with an epitaph written by one of the Nini: 

Credidit ut Cimabos picturae castru tcncrc, 

Sic tenuit vivens; nunc tenet astra poli. 

Here we recognize distinctly a parallel to the first clause in the 
famous triplet of Dante; 

Credelte Cimabue nclla pintura 

Toner lo campo ; ed ora ha Giotto il grido, 

Si chc la fama di rolui’ oscura. 

Bibliography. —Vasari, od. Frey (igii); Crowe and Cavalcasellc. 
ed. Langton Douglas (1903); J. Strzygowski, Cimabue und Rom 
(1888); J. P. Richter, Lccinres on the National Gallery (1898); H. 
Thodo, Franz v. Awwi (1904)- 

CIMAROSA, DOMENICO (1749-1801), Italian musical 
composer, was born at Aversu, in the kingdom of Naples, 
Dec. 17, 1749. His parents were poor, but anxious to give their 
son a good education, and after removing to Naples they sent 
him lo a free school connected with one of the monasteries of 
that city. He obtained a free scholarship at the mu.sicul institute 
of Santa Maria di Loreto, where he remained for eleven years, 
studying chiefly the great ma.sters of the old Italian school. 
Piccini, Sacchini and other miLsicians of repute are mentioned 
amongst his teachers. At the age of twenty-three Cimarosa be¬ 
gan his career as a composer with a comic oj-icra called Lc Strava- 
f^anze del Conte, first performed at the Teatro dei Fiorentini at 
Najiles in 1772. The work met with approv'al as did its .suc- 
ces.sors Lc Pazzk di StcLlidanza e di Zoroastro, a farce full of 
humour and eccentricity, and another comic opera called L’ltal- 
iana in Lnndra. From 1784-87 Cimarosa lived at Florence, and 
wrote the following works for the theatre of that city;— Caio 
Mario; the three biblical operas, Assalone, La Giuditta and II 
Sacrificio d’Abramo; also II Convito di Pietra; and Lo Ballerina 
amantc, a pretty comic ojK*ra first performed at Venice with 
enormous success. 

About the year 1788 Cimarosa went to St. Petersburg (Lenin¬ 
grad) by invitation of the empress Catherine II. In 1792 he went 
to Vienna at the invitation of the emperor Leopold IT. Here he 
produced his masterpiece, II Matrimonio sc^rcto which ranks 
amongst the highest achieven.cnts of light operatic music. In 1703 
he returned to Naples, where II Matrimonio segreto and other 
works were received with great applause. Amongst the works be¬ 
longing to his last stay in Naples may be mentioned the charming 
opera Lc Astiizic fetninili, which during recent years has been 
adajited with great success as one of the productions of the 
Diaghilcv Ballet. 

This period of his life is said to have been embittered by the 
intrigues of envious and hostile persons, amongst whom figured 
his old rival Paisiello. During the occupation of Naples by the 
troops of the French Republic, Cimaro.sa joined the Liberal 
party, and on the return of the Bourbons, was, like many of 
his political friends, condemned to death. By the interces ion of 
influential admirers his sentence was commuted into banishment. 
But his health was broken, and after much suffering he died at 
Venice Jan. ii, 1801, of inflammation of the intestines. The na¬ 
ture of his disease led to the rumour of his having been poisoned 
by his enemies, which, however, a formal inquest proved to 
be unfounded. 

CIMBALO : see Cembalo. 

CIMBRI, a Teutonic tribe which in 113 b.c. defeated the 
consul Gnaeus Papirius Carbo near Noreia. They had been 


wandering along the Danube for some years, warring with the 
Celtic tribes on either bank. After the victory of 113 b.c. they 
passed westwards over the Rhine, threatening the territor>' of 
the Allobroges. Their request for land was not granted, and in 
lOQ B.c. they defeated the consul Marcus Junius wSilanus in 
southern Gaul, but did not at once follow up the victory. In 
105 nc. they returned to the attack under their king, Boiorix, 
and annihilated the Roman armies at Arausio tOrange). Again 
the victorious Cimbri turned away from Ital)-, and. after at¬ 
tempting to reduce the Arverni (q.v.), moved into Spain, where 
they failed to overcome (he desperate resistance of the tadt- 
iberian tribes. In 103 n.c. they marched back through Gaul, which 
they ov'crrun as far as the Seine, where the Belgae inadi' a stout 
resistance. Near Rouen the Cimbri were reinforced by the 
Teutoni and two cantons of the Helvelii. They marched south¬ 
wards by two routi's, the ('imhri moving on the left towards the 
passes of the eastern Alps, while the newly arrived Teutoni and 
heir allies made for the western gates of Italy. In 102 b.c. the 
Teutoni and Ambrones were totally defeated at Aquae Sextiae 
by Marius, while the Cimbri succeeded in passing the Alps and 
driving Q. Lutatius Catulus across the Adige and Po. In loi n.c. 
Marius overthrew them on the Raudine I’lain near W'rcellae. 
Their king, Boiorix, was killed, and the whole army destroyed. 
The Cimbri were the first in the long line of the Teutonic m- 
vadevs of Italy. 

The original home of the Cimbri has been much disputed. 
From information gained from the Moinimentum Ancyniniim 
and the map of Ptolemy, it may reasonably be conjectured that 
they came from the peninsula of Jutland, where I heir name may 
be preserved in Himmerland (Aalborg). Strabo and niher early 
writers related a number of curious facts coruerning the cu.sLoms 
of the Cimbri, which arc of great interest as the earliest records 
of the manner of life of the Teutonic nations. 

Bibi.iograpity.—-L ivy or Florus, Epitome of Romitn Uistorx, Ixiii., 
I.wji., I.xvili.; Pomponius Mela, Dr situ orbis, Hk. 111 . Hi.; ('. Plinius 
Secundus, Nat. Hist., Hk. IV. .viii. and xiv., all in Hihliotliiaa Script. 
Grace, et Roman. I’eubneriana, Leipzig; Plutarch, “Mariu.s,” in vol. 
i.x. of Plutarch’s Lives, with Eng. frans., H. Perrin (in.’o); Strabo, 
Geof^raphy, Hk. VII. i. and ii., with Eng. trans., II. I-. Jone.s (0)17-27), 
both in the Loeb Classical Library; Ptolemy, Geonraphw Hk, 11 . xi„ 
cd. O. Cuntz (1923). For Monumenlum Ancyranum see. Ancvra. 

CIMICIFUGA, a genus of herbs of the family Ranunculacoae, 
comprising 12 species widely distributed in the north temperate 
zone; the bugbanes. The root of C. joctida was used as a pre¬ 
ventive against vermin and that of the North American black 
snake-root (C. racemoaa) as an emetic. 

CIMINIA. VIA, an ancient road of Italy, which diverged 
from the Via Cassia at Sutriurn, and led along the east side of the 
Lacus Cirninius (Macaulay’s “Ciminian mere,” mod. Lago di Vico, 
an extinct crater basin) out of which it (limbed on the north to 
2,785 feet. Thence il desiended and rejoined the Via Cassia at 
Afju.ie Passeris, a few miles north of Viterbo. The Ciminian hills 
are still wooded, and of great beauty. Caprarola on the east slopes 
of the crater, contains a very fine palace built for Alessandro 
Farnese in 1547-59 by Vignola, with the interior dec orated by the 
Zuceari brothers; other villages in the district (notably Soriano 
with the Palazzo Chigi, which al.so has a fine castle of 1278), 
also contain good sfiecimens of his architecture; while S. Martino 
al Cimino has a fine French Gothic 13th century church. 

See .S. Bargellini, / Monti del Cimino (Bergamo, Arli Grafchr, 1914, 
well illustrated). 

CIMMERII, an ancient people of the far north or west of 
EurojK, first srioken of by Homer {Odyssey, xi. 12-19), who 
describes them as living in {K.*rpetual darkne.s.s. Herodotus (iv. 
11-13), in his account of Scythia, regards them as the early 
inhabitants of South Russia (after whom the Bosjiorus Cim- 
mcrius ft/.t’.] and other places were named), driven by the 
Scyths along by the Caucasus into Asia Minor, where they main¬ 
tained themselves for a century. But it is quite po.ssible that 
some Cimmerii made their raids across the Hellespont, having 
br^en cut off by the Sc>'ths as the Alani (q.v.) were by the Huns, 
Certain it is that in the middle of the 7th century n.c., Asia 
Minor was ravaged by northern nomads (Herod iv. 12), one 
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body of whom is called in Assyrian sources Gimirrai and is rep¬ 
resent ed us coming through the Caucasus. They were probably 
Iranian spH-akers, to judge by the few proper names preserved. 
'I'he name has also been identified with the biblical Corner, son 
of Jap>heth fGen. x. 2, 3). Later writers identified them with the 
Cimhri of Jutland, who were probably Teutonized Celts, but this 
is a mere guess due to the similarity of name. 

Foi the Cimmerian inva-sions described by Herodotus, see Scythia; 
Lydia; Gv(a.,s. 

CIMON G 507-440 11. (• ), Athenian statesman and general, 
was the .son of Miltiades (q.v.) and Hegesipylc, daughter of the 
'riiraiian prince (Jlorus. Cimon's first task in life w'as to pay 
the line (about ii.'.oooi which had been imiMised on Miltiades 
after the Parian exjiedition. After winning a high repiutation in 
the .second Persian invasion, he served under Aristeides with the 
Athenian licet and later (477, see C/imh. Anc. Hist., vol. v. 
Aj>j). H; bei ame sole commander. His first succe.ss was the ex- 
jiulsion of Pausanias from Hyzaiitium. Having raptured Eion (at 
the mouth of the Strymon), he exjielled the Persian garrisons 
from (he entire seaboard of 'I'hrace with the exception of Doriscus, 
and, having capilured Scyros (470). confirmed his popiularity by 
transferring theme to Athens the sii|)i>osed bones of Theseus. In 
400 Cimon proceeded to liberate the Greek cities of Lycia and 
I'amphylia, and <it the nioiilh of the Eurymedon he defeated the 
I'ersians dei isively by land and sea. 

The I’ersian danger wms now over, and the immediate jiurpo.se 
of (he Delian League was achieved. Already, however, Athens 
had iniroiluii.-d the jiolicy of coc.Tcion which was to transform 
the league into an empire, a policy which, after the ostraci.sm of 
Thernislocles and the death of Aristide.s, must l»e attributed to 
('imon, who.se fundaiiKuital idea was the union of the Greeks 
against all outsiders {see Dki.un Lkaouk). Carystus W'as com- 
piellecl to join the league; Naxos (c. 401)) and Thasos (405-4O3). 
which had revolleci, wi're coniiielled to accept (he position of 
trihutary allies. In 404 Siiarta was in difficulties, owing to the 
revolt of her Helots. Cimon persuaded the Athenians to send 
aid, on the ground that Athens could not “stand without her yoke¬ 
fellow’’ and leave “Hellas lame.’’ 'The expedition was a failure, 
and (’imon was attacked by the democrats led by Ephialtes. The 
history of (his struggle is not clear. 1'he ordinary account is that 
Epliialtes during CimoiT.s aiisetue in Messenia overthrew the 
Areopagus (q.v.) and (hen obtained (he ostracism of Cimon, W'ho 
tried to reverse his policy. It may be pointed out that when 
the Mes.senian expedition started, Cimon had twice w'ithin the jire- 
ceding year triumphed over the opposition of E[)hialte.s, and that 
presumably (he ( imonian jiariy was jiredominant until after the 
cxiH'dition proved a failure. It is therefore unlikely that, im¬ 
mediately after Cimon’s triumph in obtaining permission to go 
to Messenia. Ephialtes was able to attack the Areopagus with 
success. The chronology would thus be: ostracism of Cimon, 
spring, 461; fall of the Areopagus, summer, 461. 

A more dilhcult ciuestion is involved in the date of Cimon’s 
return from ostracism. 'I'he ordinary account says that he was 
recalled after 'Tanagra (457! to negotiate (he Live Years’ Truce 
(4,51 or 450). Some writers, m.iintaining that Cimon did return 
soon after 457, say that (he truce which ho arranged was really 
the four months’ truce recorded by Diodorus (only). To this 
(here arc two main ohjection.^; (i ) if Cimon returned in 457. 
why does the evidence of antiejuity connect his return s|H’cifically 
with the truce of 451.^ and ( :) xvhy does he after 457 di.sapi>ear 
lor six years and return again to negotiate the Live S' ears’ Truce 
and to command the expedition to (’yprus.? It seems much more 
likely that he returned in 451, at (he very time when Athens 
returned to his old policy of friendship with Sjiarta and war 
against Persia (i.e., the Cyprus exi-KHiilion). 

Cimon died in C'yprus (440 b ^nd was buried in Athens. Later 
Attic: orators speak of a “Peace” between Athens and Persia, 
which is sonu times connected with the name of Cimon and some¬ 
times with that of C'allias. If any such |x‘ace was concluded, it 
cannot have been soon after the battle of the Eurymedon as 
Plutarch assumes. It can have been only after the evacuation of 
Cyprus (i.c., c. 448). There arc weighty reasons which render 


i it improbable that any formal peace can have been concluded 
at that jxiriod between Athens and Persia (see further Ed. Meyer’s 
Forschun^cn, ii.L 

Cimon’s services in consolidating the empire rank with those 
of Themistodes and Aristeides. He is described as genial, brave 
and generous. The one great principle for which he is memo¬ 
rable is that of the balance of power between Athens and Sparta, 
as respectively the naval and military leaders of a united Hellas. 
It has been the custom (o regard Cimon as a man of little cul¬ 
ture. The truth is that, as in politics, so in education and attitude 
of mind, he rejirescnted the ideals of an age which, in the new 
atmcisphcrc of democratic Athens, seemed to savour of rusticity 
and lack of education. 

Hibuograpuv. —The lives of Cimon by Plutarch and Cornelius 
Nepos arc uncritical; the conclusions above expressed arc derived 
from a comparison of Plutarch, Cimon, 17, Pericles, 10; Theopompus, 
frag. 92; Andocicles, dr Face, §§ 3. 4; Diodorus xi. 86 (the four 
months’ truce). .SVc histories of CJrecce (c.g., Grote, ed. JQ07), Cam- 
hridf^r Ancient History, vol. v., c. ii. and iii.; also Peiciclks ; Deman 
Leaoi E, with works cpioted. 

CIMON OF CLEONAE, an early Greek painter, who is 
said to have introduced great improvements in drawing, He repre¬ 
sented “figures out of the straight, and ways of rcpre.senting faces 
looking back, uji or down; he also made the joints of the body 
clear, emphasized veins, worked out folds in garments’’ (Plinv'). 

CINCH, a Mexican saddle girth; figuratively, a secure hold. 

CINCHONA, an important genus of shrubs and trees, fam¬ 
ily Rubiaceae, closely relati'd to coffee and ijiccac. The 38 .specic.s 
are found on the warm, moist Amazonian slopes of (he Andes 
from Colombia to Bolivia at elevations of 5,000-8,500 feet, a few 
above and some below this. They have ()[jposite leaves and pink 
or whitish, sometimes fragrant, usually cymosc, flowers in lilac¬ 
like (luslers. A few of (he species are of world imimrtance be- 
cau.^^e their bark is the only source of quinine iq.v.) the specific 
for malaria, and widely used in the treatment of influenza, the 
common cold and some other diseases. 

Some sfiecies also yield totaquina. The medicinal value of 
cinchona bark was unknown to the Incas, and it is not mentioned 
in (iracilasso de la \’t‘ga's Hoyal Comtfictdarie.'i on the Incas or 
in Pedro de Cieza de Leon's Clironieles of Pent, published in 1 553. 

'Hie oft ri'peated talc of the first use and introduction of 
ciiulioiia hark to Eurojie by the C'ountess of Chinchoii in 1638 
was completely disproved by A. W. Haggis in 1941.'as (he wdfe 
of the \'i(eroy of Peru never had malaria, died at Cartagena on 
her way to Spain and hem e could not have carried cinchona bark 
to luirope. Who took it there, and when, will prohabh’ never be 
.settled. It was known to the Jesuits at Lima about 1630. hence 
its common appellation of Jesuits' bark and Peruvian bark. Tlie 
first mention in European medical literature was by Herman van 
dcr Heydcn, in his Discours ct advis sur les flus de ventre 
douloureux, Antwerp, 1643. 

For the next two hundred years cinchona bark was ruthlessly 
exploited especially after the i.solation of its chief constituent by 
Pellctii*r and (’aventou in 1S20 had demonstrated that the 
quinine content dictated its price. Bark depletion .seemed so in- 
evitable that Hasskarl for the Dutch and Sir (ricments Markham 
for the English were sent to South America between 1850-63 in 
an attempt to introduce cinchona culliirc to Java and India. 
Both e..\j)edition.s failed because they did not secure x'arictic.s of 
high quinine contenl. In December 1865 there arrived in Java 
a pound of seeil from Charles Ledger of Puno, Peru, collected on 
the banks of the upper Marmorc River in Bolivia. 

The progeny of these, and subsequent skilful cultivation by 
the Dutch, resulted i:i Java becoming the world source of cin¬ 
chona bark and hence of quinine. Part of the Ledger seed was 
planted by the Britj.sh at their government cipchona station in 
Madras, where it failed. That failure was disastrous, for India 
has the highest incidence of malaria in the world and the inferior 
Indian varieties have ncxer yielded enough quinine. Private 
planters have abandoned its culture for more profitable crops; and 
government plantations are sui»plemented by importation from 
Java. Dutch liark production yielded 1017 tons of quinine in 
1941. all derived from Cinchona ledv,criana. The only other spe- 
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ciis grown commercially in Java is C. succirubra which yields 
quinidine, cinchonine and cinchonidine. (N. Tr.) 

CINCHONA BARK, ALKALOIDS OF. About 30 dis¬ 
tinct alkaloids have been isolated from cinchona bark, of which 
quinine is by far the most important, followed by quinidine, 
cinchonidine and cinchonine. Owing to the therapeutical im¬ 
portance of cinchona bark and its four principal alkaloids most 
of the National Pharmacopeias prescribe methods of estimating 
the.sc constituents in the bark and lay down standards both for 
the bark and for quinine. Thus the British Pharmacopeia re¬ 
quires that red cinchona bark should yield from to 6% 
of alkaloids, of which not less than half must consist of quinine 
and cinchonidine, and for ciuinine sulphate a test is prescribed 
which excludes all but a minimum quantity of cinchona alkaloids, 
other than quinine, (b'or further information see Alkaloids.) 

Quinine, C20H24O2N2.—This alkaloid is rarely seen or used, 
except in the form of its salts with acids. Though it contains 
two atoms of nitrogen it behaves as a monoacidic base yielding a 
sulphate of the formula (C2oH<402N2)2, H2SO4, 7H2O, popularly 
known as "quinine.” It crystallizes in bulky masses of colourle.ss, 
glistening needles, which become dull on exposure to air owing 
to the loss of five of their molecules of water of crystallization, 
so that the thoroughly, stable, air-dry salt has the compo.sition 
(C2I)IL402N2)2, ILS()4, 2II2O. It is sparingly soluble in water, 
more so in alcohol and still more in a mixture of alcohol and 
chloroform. The solutions arc laevorotatory and those in water, 
e.specially when acidified, are strongly tluoresccnt. Two other 
suljihate.s, C2nH2402N2, H2SOi7ll2() (so-called disulphate) and 
C2(iH2tf):'N2, 2H2SO1, 71120 (so-called telra-sulphate) arc known 
and are used when more soluble salts arc rcijuired. Quinine 
hydrochloride Ci'oILmOvN:. HCl, 2H2O, which clo.sely resembles 
the ordinary sulphate in appearance but has the advantage of 
being a little more soluble in water, is also in use. In addition, a 
great variety of special salts have been made in attempts to com¬ 
bine the therapeutic advantages of quinine with those of medic¬ 
inally valuable acids, e.g., quinine salicylate, acetylsalicylate, 
valerianate, cacodylatc, etc. 

On reduction cjuinine furnishes hydroquinine, which also oc¬ 
curs in cinchona bark and is the raw material for the production 
of a series of drugs in which the side-chains of (luinine arc modi¬ 
fied to enhance its therapeutic properties in certain directions. 
The best known of these modified cinchona alkaloids is “cucupin.” 

Quinidine, C20H24O2N2 (also called conquinine). This alkaloiil, 
which is a dextrorotatory isomeride of quinine, crystallizes from 
alcohol in colourless prisms and melts when dry at i7i-5°C. It 
forms two series of salts analogous with tho.se of quinine. 

Cinchonine Cic»H220 Nl-—T his alkaloid crystallizes from al¬ 
cohol in rhombic prisms and melts at 264°C. It is dextrorotatory 
in solution and like the other cinchona alkaloids yields two scries 
of salts with acids. 

Cinchonidine, C19H22O N2.—This laevorotator>' isomeride of 
cinchonine (sec above), is one of the chief constituents of the 
mixture of alkaloids present in red cinchona bark, the variety 
now generally produced for making galenical preparations of cin¬ 
chona. It crystallizes from alcohol in large colourless prisms, 
melting at 207"C, and corresponds with quinine in being laevo¬ 
rotatory in solution, but is unlike it in showing no lluoresccnce 
in dilute sulphuric acid. It forms two scries of salts, analogous 
with tho,se of quinine described above. 

These four cinchona alkaloids have been the subject of inves¬ 
tigations designed to determine their constitution and permit of 
their synthesis, almost continuously since they were discovered 
in 1820. The reactions of the four alkaloids indicate that they 
can all be represented by the following general formula due to 
Rabe (1909) and based on that of Konig (1906), which repre¬ 
sents them as containing a quinoline (left) and a quinuclidine 
(right) nucleus, joined by a secondary alcohol group. The chemi¬ 
cal differences between the two pairs (i) quinine and quinidine 
and (2) cinchonidine and cinchonine, depend on the fact that in 
the first pair R is the group OCHa and in the second pair R is 
a hydrogen atom. In all four alkaloids R' is the group CHiCHj 
which can either be oxidized to a carboxyl group -COOH, giving 


ri.se to a new alkaloid from each of the four, or can be reduced 
to CHj-CHs giving rise also to four new alkaloids (hydro-quinine, 
hydro-cinchonine, etc.). These eight new alkaloids can in turn 
each produce scries of new derivatives, some of which are of 
special interest since in them the therapeutic properties of the 
parent alkaloids seem to be enhanced at least in certain directions. 

Further it should be noted that there is now some reason to be¬ 
lieve that the protozooicidal action of these alkaloids, to which is 
due their value in malaria, is as.sociated mainly with the quinoline 
nucleus, whilst their action on the heart, which h.is led to the 
use of quinidine in cardiac therapeutics, is due to the quinuclidine 
nucleus, since sparteine, which also contains this luiclriis. is stated 
to exert a similar action. (See also Quim.m; ) (T A. H ) 
CINCINNATI, a city and the county seat of Hamilton 
county, O., U.S.A. 39° 6' N.. 84° 30' \V.. on the north hank of the 
Ohio river, opposite the mouth of the Licking, about 100 m S.W, 
of Columbus, about 305 m. by rail S E. of t'hicago. and about 
760 m. (by rail) VV.S.W. of New York. Through the city hows 
Mill creek, to the east the Little Miami; and to the wi-st the 
Great Miami empties into the Ohio. Population, 1920, 401.247; 
1930, 451.160; 1940, 455.610. a gain of 4.450 or 01/,; against 
49.qi3 or i 2-4‘;7, in the preceding decade. Ot the iq^o population 
7 - 7(7 were foreign-born, 28 9(7, of foreign slock and io t)(, Ne¬ 
groes. German is the most important foreign element. In addition 
to the large number of inhaliitants of German descent, there were, 
in 1900, 107,152 of German jiarenlage; and of the foreign-horn in 
^1930, 13,944 or 40(0 came from Germany. At present over ()2% 
are American born. Previous census rejiorls were: (1810) 2.540, 
(1H20) 9,642; (1830) 24,831; (1840) 46,33«: (18501 115,435; 
(i860) 161.044; (1870) 216.239: (1880) 225,139; (1890) 296,- 
908; (1900) 325.902; (1910) 363,591. 

Cincinnati is on two plateaus—one aliout 60 ft., the other 
100-150 ft., above low water—and on hills (.400 (o 4O0 ft.) 
which enclose these terraces on three sides. 'I'he city datum is 
546 9 ft. above sea level, zero river gauge 43006 ft., low water 
mark 431-96 feet. The low water record is i <) ft. (.Srpi. i899> and 
high water 79-9 ft. (Jan. 26, 1937 ). About half the jilain (axerage 
above .sea level 550 ft.) lies south of the Ohio in Kenlmky and 
here are Covington suburbs. Cincinnati has a river frontage of 
about 27 mi., extends back about 6 mi. on the west side in the 
valley of Mill creek and occupies a total area of 72 2 s(]mi. In 
1867 it was connected with Covington by a bridge (1,056 ft. long 
between towers, in all 3,284 ft.). Two bridges lead to Newport; 
one (Cincinnati Southern railway) to Ludlow; and one to West 
Covington. 

On the terraces the streets generally intersect at riglit angles, 
but on the hills, irregularly. In the "bottoms” are the manufac¬ 
turing and wholesale districts; these are spreading to the higher 
levels and .suburbs. The jirincipal retail houses are on the higher 
levels north of Third street. Most of the liner residences are on 
picturesque hills in the city; hut there is a tendency towards 
more remote and larger estates. The model town, M.iriemont, 
constructed as an entity with conqilete jaihlic service systems, 
has an extensive population. Two inclined j)lanc railways, Mt. 
Adams (268 ft.) and Price hill (350 ft.) .rfford (ransjtortation 
and excellent panoramic views. Average summer temperature 
is 75-30'*; autumn, 56-77'*; winter, ^52-87°; spring, 52-73'’; the 
yearly average, 53-60®. 

The birth rate in 1940 was 13-4 and death rate 136 per 
thousand. The wind velocity is 7 mi. per hour. 

Buildings.—Brick, blue limestone, and a gra\ish huff free¬ 
stone arc the common building materials. The new C.S. govern¬ 
ment building. Union station, city hall, county courthouse and the 
Soldiers’, Sailors’ and Pioneers’ building (19071 are monumental 
structures. St. Monica cathedral is the scat of the archbishopric; 
the church of St. Francis de Sales, the First (1835 ) and Second 
Presbyterian (1872), Central Christian, St. Paul’s Methodist 
(1870), St. Paul’s Protestant Episcopal pro-cathedral (1851), 
Christ’s church. First Church of Christ and the Jewi.sh lemiiles 
are notable among the 400 churches. Cincinnati is the seat of a 
Roman Catholic archbishopric and a Protestant Epi.scopal and 
Methodist bishopric. The Union Ccnlral building, an adaptation 
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i>I Italiiiii Rf!nai}».siince (4^5 ft ) is visible for many miles. The 
MahOfiic temple, Chamber of Commerce building. Carew Tower, 
Queen City club, Druggists’ and Doctors’ buildings and Cincinnati 
club are important new structures. The buildings of the Fifth- 
lliird-Onlral Trust company, First and S< cond National banks. 
Frovick'nt .Savings Hank and Trust (omjwny and Western and 
Southern lafe, the Dixie terminal, Enquirer, Southern Railway, 
Tele{)hone, Traction, Mercantile liltrary, Temple Bar and Young 
VV'orncn’s Christian association buihling.s are other notable mod¬ 
em .stru( (ure.-s. 

In many manufacturing plants industrial requirements arc 
being (ombified with arti.stic ex[)re.ssion. 

Parks, etc. —A uty planning commission established by 
iliarter prepared fiqJS) a jilan for the development and con- 
strintion of streets, subw.ays, bridges, playgrounds and park.s. 
It has be( orne a law, the lirst American one of such compre¬ 
hensive (haraiter. In 1940 there were 12O parks (3,724 nc ); 
suburfis are often p.ark lilie in character and are of unusual beauty. 
Eden park ( 1.S4 ar.) on Mt. Adams, about i mi. E, of the busintrs.s 
(cntre and overlooking the river, is well land.sc.aped and has 
oanmamlitig views It originally belonged to Nicholas Long- 
worth ( 17,S2-[Sq3 ), ;i w'eallliy horticulturist, who there grew the 
grapes from which Catawba wine, introduced by him in 1828, 
wa.s made. 

The park tonlains the art museum and academy. Its gateway. 
Elsinore, is a mediaeval repruducthin; other features are the 
reservoirs, which resenible natural lakes, and a high water tower, 
from which there is a delightful view. Tuldii couierls are given 
there in a natural amphitheatre. 

Ill Burnet WooiU jiark (iih ac.), N W, of I'den. is the Uni- 
vi'fsity ot CifH iiirial i, im hiding the lifirarv of the Historical and 
I'hilosophiial society of (Jliio with its great collection of Ameri¬ 
cana, 

'i’liere is a lake for boating and skating and public conccrl.s are 
given. 

K(.'Ctailly new parks have been added arui the boulevards and 
lilufls beautified. 

'I'he Ml. Airy fore.stry project includes 1.344 acres. Ault park 
(234 ac.), Alms (S3 ac,), Mt Storm (68 ac.) and Mt. FaIio 
park (82 ac.) afford line views Ollier large parks are Victory, 
Salway, Caldwell, Avon field, Kroger, Inwood, Lincoln and Clnr- 
field and the Eleisthmati Rose garden. There are i.ooo acres used 
for din.'cteil jila)'. 

'riiese grounds were attended (summer of the year 1939) by 
some 2,300.000. 

The /-oological garden (60 ac.) ctintains unusual collections of 
■mimals in a pictiires(|ue environment Here concert.s, operas and 
ollur entertainments are given. Si>ring Drove cemetery (600 ac., 

() mi. N W of Eouiitain .squ.irc) i.s laid out on the park plan, a.s 
are the Catliolii and Jewish ceinelcrics. Tarkw'ay boulevard (a 
part of the park sc,stem) coveis the old Miami canal bed through 
the centre id the (ity and extends 46 miles. Victory parkway 
and Noyes held include some 134 acres. The Lunken airport 
(1,100 ac, I is 5 mi. L. of the po.st ollice; the Watson (100 ac.) is 
•at Blue .Ash, (,)hio. 

Education.—There an- 63 gi.unnmr. 10 junior high. 6 high, 9 
vocational and 3 special si hools (enrolment 64,183) Parochial 
scliools are attended by 23.33-’. Students may jxiss at public 
expc'nse troin the kimlergarteii through tlic graduate depart¬ 
ments of the munnipal university of Cincinnati (1873 >. The 
university, since on a campus of nearly 50 acre.s, has an 

astronoinit .il ub.seiA jtor> on Mt. Lookout and was the first strictly 
nuinitipal university in the United Suites. It embraces a grad¬ 
uate school and schools of liberal arts, engineering and commerce, 
education, mciliiine, nursing and health, law, applied arts, hou.se- 
hold .idminisitation and evening college. The ccvojx'ralive sys¬ 
tem, originated in Cincinnati, of .supplementing college instruc¬ 
tion by i>ractival training in shops and manufacturing rslabl^h- 
menls is ex^xmiling greatly. In 1941 there vvere 11,617 student.s 
registered and the othcers of government and instruction in excess 
of 800. The law department dcvelojH'd from the t.'incinnali Law i 
school, the olde.st west of the .Alleghenies and the third in the ' 


United States, a survivor of the Lancaster seminary (1814) and 
Cincinnati college (1819). 

The Medical school developed from the Medical college of 
Ohio (1820), the oldest west of the mountains. The Obsen^atory 
dates from 1842. In 18O8 the director, Cleveland Abbe, inaugu¬ 
rated a system of daily weather reports from which developed the 
U.S. weather bureau. Among the numerous university buildings 
arc a men’s dormitory, the Tanner’s Council Research building 
and a stadium. The university is governed by trustees appointed 
by the mayor. Its large endowments are supplemented by taxa¬ 
tion. 

The Roman Catholic Xavier university moved its college de¬ 
partment in 1919-1920 to a 48 ac. tract near the boulevards. 
Founded (1831) by Bishop Fenwick as the Athenaeum, it gives 
the usual university instruction and degrees, completing the edu¬ 
cational system of an archdiocese of 12.043 sq.mi. and Roman 
Catholic population of 234,500. It has 1,573 students. Other 
Catholic educational institutions are Mt. Saint Mary's of the 
West (Norwood) and St. Gregory Prejiaratory seminary with a 
station at Ml. Washington, Cincinnati. 

The Ohio Mechanics institute (1828) prepares skilled work¬ 
men and indu.striul cxi'cutives. Instruction is given in every 
phase of niechanivs and science, as well as language, history, 
ecoriotnics and music. It maintains .summer schools and day and 
night sessions. 

Tilt- Htiirew Union college (1875) is the leading American in¬ 
stitution for preparing rabbis, 

It is a graduate school with a handsome building near the uni¬ 
versity, Other educational institutions of importance are the 
Edeclic Medical college (1845); the College of Pharmacy, dental 
and .several bu.siness cul]ege.s. 

The municipal library (1,258,033 vols.) .serves 187.000 from its 
main building. 38 liranclies and about 369 other agericie.s. There 
are .some 13 other libraries, including law, inetiicine, science, the- 
ology, botany and jiharmacy. The Law library is verv' comiiletc, 
Thr Lloyd library and museum of botany and pharmacy are also 
important. The library of the Historical and Philosophical society 
of Ohio (1831) contains a valuable collection of rare books, pam¬ 
phlets, maps and manuscripts. 

There is an iAnicrican house for training aliens for citizenship 
and social service. The eilucationtd depiartment of the Young 
Men’s Christian association includes commercial and law schools. 
'Fhere is also a Young Men's Mercantile library (111,800 
vols.). 

Hospitals, etc.— -The General hospital (1941, 965 beds, 26 
buildings. 27 ac.) is pierhaps the be.st American example of the 
IKivilion typie. It has administrative relationship with the Uni¬ 
versity of Cincinnati whose Medical school adjoins it Nearliy 
are the Children's (1926) and the Jewish (1922) hospitaks. Others 
are the Bethe.'ida, J)eacon(“s.s’. Good Samaritan, Christ's, Christian 
Holmes and Set on and the Tuberculosis sanatorium. There are 
numerous charitable institutions. 

A community chest was initiated in 1915 and has operated .sue- 
ce.ssfuily since. Its budget for 1940 asked for over $1,800,000, of 
which $1,760,621 was raised from a record number of subscribers 
(121.786). 

"Water Supply.—The w’aterw'orks (municipially owned; orig¬ 
inal cost $25,000,000) w’as virtually completed in 1907. Water is 
taken fr<«n the Ohio river on the Kentucky side .several miles 
above the discharge of the city sewers. It comes through a gravity 
tunnel under the river to the Ohio side, the water being thence 
elevated by four pumping engines, each with a daily capacity of 
30,000,000 gal., to settling basins; it goes through filters of 
the .American or mechanical type, and flows thence by a gravity 
tunnel about 4 mi. to the main piumping station, on the river 
bank within the city Owing to diversified topography there are 
three pumping districts. In the business district Eden piark 
reservoir stores 96 million gal. (3 average days’ supipily); in the 
Eastern hills, the Mt, Aubuni and Eastern hills tanks and reser¬ 
voirs contain 41 millions (2 days' supply), and in the Western 
hills two groupis of tanks contain 9\ million gal. (2 days’ supply ). 
This system is con.slantly being improved with municipal funds, 
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setting a record in 1940 by providing a daily average of 65.900,000 
gallons through meters. I’he system is entirely self-supporting. 

Railways, Streets, Sewers.—Cincinnati has over 768 miles of 
paved streets and of sewers. There is a Rapid transit loop 
(initial cost, $6,100,000) encircling the city in connection with 
subway, surface and elevated railways giving acce.ss to suburb.in 
and inter-urban traffic. The electric street railways and autobus 
lines are owned by the Cincinnati Street Railway company which 
operates them on a service at cost system. There are several 
privately owned autobus lines. Street railways and autobus lines 
connect Cincinnati with the neighbouring Kentucky cities. 

Seven railroads operating 19 trunk lines radiate from Cincin¬ 
nati using a single Union station, considered by many as (he 
finest passenger station in the world. There is one passenger 
and freight line and there arc numerous barge lines on the river. 
The city owns the railway (336 mi.) from Cincinnati to Chat¬ 
tanooga. valued at approximately $48,000,000. It is leased to the 
Cincinnati. New Orleans and Texas Pacific railway company for a 
term ending in 2oa6 at a rental beginning at $1,250,000 fjer year 
plus certain percentages of net profits. 

Administration.—The Home rule charter (1917) was 
amended (1924) to establish the city manager form of Gov¬ 
ernment with a council of nine nominated by petition and elected 
at large for a term of two years by proportional representation 
voting. The charter operated from Jan., 1926. Council elects one 
of its members presiding officer; he become.s mayor. Council 
also elects from its number a vice mayor. The city manager is 
cho.sen by council for an indefinite term at $25,000 per year. 

The bonded debt in 1940 was $78,072,081; the net amount not 
.self supporting was $37,865,642. The lax rale for 1940 was $21.(6 
per thousand, of which $10.80 was for the city and the rem.aindcr 
for state, county and educational purtioscs. 

Industries.—As listed by (he U.S. census (1937) the major 
types of industry represented in Cincinnati w'ere as follows: ma¬ 
chine tools, 30 firms with a product value of $40,145,476; paper, 
12 firms and $38,037,900; meat packing, wholesale, 36 firms and 
$37,980,379; motor vehicles, bodies and parts, 12 firms and $26,- 
590.524; men’s, youths’ and boys’ clothing. 32 firms and $21,466,- 
583; machinerv', 49 firms and $20,053,282; printing and publi.sh- 
ing. 2ti firms and $35,925,215; bread and bakery products, 179 
firms and $17,949,418. Cincinnati is the centre of the U.S. radio 
industry. The total value of products within the city limits for 
1Q37 was $413,763,938 and for (he indu.strial area $794,340,- 
890. Before the Civil War Cincinnati was the centre of the U.S. 
pork-packing industry and ranked high in the production of 
whiskies and malt liquors. There are 4 national banks and ir 
state banks and trust companies ('ca|)ita!. $23,100,000: deposits, 
$316,320,000). There are 210 state chartered liuilding and loan 
associations with assets of over $134,927,572. Post office re- i 
ceipts for 1940 were $6,876,470. [ 

Art, Music.—Musical development began in 1810-20; by | 
1825 musical academies, choral societies performing the works | 
of Handel and Haydn, and mu.sical publications were quite 
numerous. The drama was jxipular. It was, however, the large 
influx of Germans in the ’408 and later that promoted music 
most. A Sdn^erjest was held in 1849 and again in 1870, when a 
hall was built for it. Under Theodore Thomas (1835-1905) 
the Cincinnati Musical Festival association was incorporated, 
and its biennial May festivals began in 1873. In 1875-78 was 
built the Springer music-hall and the Cincinnati college of music 
was endowed in 1878. Theodore Thomas was director in 1878-81; 
a statue of him by Bamhorn stands in Music hall. Until his 
death Thomas was director of the May festivals. The Sdngerjcst 
met in Cincinnati for the third time in 1879 and its jubilee was 
held there in 1899. Choral societies have been important in 
musical life, as has the Cincinnati Conservatory of music (1867) 
and the Cincinnati Symphony Orchestra (1893). 

A number of early American artists, such as Eckstein and 
Hiram Powers, lived in Cincinnati, where German influence 
greatly promoted art. In 1877 an organization of women (as in 
the case of the Symphony Orchestra) brought about the building 
of the Art museum (1886). A school of design (1869) remained 


a part of the university until 1884 when it was transferred to the 
museum. An Art academy was erected (18S7) ncvir the Art 
museum, Frank Duveneck wa.s for .'^ome time director of the 
academy, and the Duveneck room in the museum contains the 
most complete collection of his works. The Rookwood pottery 
was the first (iSSo) in the United States to devote exclusive 
attention to art ware. The earlier wares were yellow, brown and 
red, then came deep greens and blues, followed by mat-glazes and 
by “vellum” ware (1904), a lustrous pottery re.sembling old 
parchment, with decoration painted or modelled or both. There 
are .several art reproducing establishments. 

In the centre of the city is the Tyler Davidson bronze l<nin- 
tain (1871) on Fountain Square. It was designed by August 
von Kreling and compri.ses 15 bronze figures cast at the royal 
bronze foundry in Munich; the chief is a female figure with out¬ 
stretched arms (43 ft. high) from whose fingers the water talks 
in a fine spray. The base is of porphyry. Other notable monu¬ 
ments are those to Garfield by Charles H Niehaus. (o W. H 
Harri.son by L T. Rebisso, George Grey Barnard's Lincoln, the 
Galbraith memorial, the Ft. 'Washington monument, McCook and 
Flecker busts and a monument to Ohio volunteers killed in (he 
Civil War. The chief clubs are the Queen City (1S74); Cin¬ 
cinnati; University: Cuvier Press; Woman’s; Woman's ('ity; 
Camargo; Cincinnati Country; Losantiville; Maketewah; Hyde 
Park; Western Hills and Riding. The Cincinnati Literary club, 
the oldest of the kind in the United Stales, dattes from 1S49 The 
Cincinnati Chamber of Commerce dates from 1S39, 

Several hundred religious and fraternal periodicals and tech¬ 
nical and trade journals arc published. The principal daily news¬ 
papers are the Enquirer (1842); Times-^tar (Times 183(1) and 
Tost (j88i ). The Frrir Pressv is a German daily and the 
a negro weekh'. 

Hiitory.*—The site of Cincinnnti wa.'? a centre of the mound 
builder civilization. LaSalle is said to have i)asscd (his point on 
LaHelle Riviere in 1669, White traders passed down the river 
fre(|uent)y after 1750, and the v’alley of the Miami (“The Miami 
slaughter house”) was the line of Indian approach upon the 
early Kentucky settlements via the Licking. George Rogers Clark 
built iw’o .small block houses here in 1780 and 17S,?, but they 
soon disai)i>earcd. 

Cincinnati was one of the first settlements (1788) in the North¬ 
west Territory. It lies on jiart of the land purcha.sed for himseli 
and others by John Cleves Syrnmes (1742-1814) from the U.S. 
Government in 1788 (the Miami purchase). The immigrants 
were diielly from New Jersey and Kentucky. When the town 
was first laid out early in 1789 around Ft. Washington it was 
called Lo.sanliville, a hybrid word signifying “the city opposite 
(he mouth of the Licking,” but early in (he next year it was 
named as at jircsent in honour of Giui. St. Clair, the governor of 
the Northwest Territory, then pre.sident of (he Penn.sylvania 
society of the Order of Cincinnati. St, Clair arrived about thl.s 
lime and erected Hamilton county, with Cincinnati as i(.s seat. 
Indians threatened it and (he Harmar (1790) and St, C'iair 
(1791) expeditions into Indian fastnesses were unsuccessful. In 
1794 On. Anthony Wayne won the decisive victory of Fallen 
Timbers at Maumee rapids from which followed the treaty of 
Greenville (1795) ^be end of Indian warfare The military 
post became a town (incorporated 1802). In i8or the territorial 
legislature, which had held its scssion.s here from time ic^ time, 
moved to Chillicothe. Cincinnati liecame a city in 1819. It has 
had many charters with more or Ic.ss varying forms of government. 

The opening of steam navigation on the Ohio (1816), followed 
by the completion of the Miami canal (1830), and of the first 
section of the Little Miami Railw'ay (1843) brought rapid de¬ 
velopment of river, canal and rail traffic and the establishment 
of manufacturing plants. The development of agricullure and 
viticulture attracted many immigrants, particularly Germans, in 
1,845-60. In 1819 the area of the city wms .approximately 3 .sq mi.; 
this had been Increased by the time of the Civil War to 7 sq.mi.; in 
1904 it wus 42-5 sq.mi., and in 1939 it was 72-38 sq, miles, 

Close commercial and social relation.s made anti-slavery agi¬ 
tation a most unpleasant topic. The abolitionists were numerous 
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and active and the city was an important station on the “Under- j 
ground railroad,” with many homes open to escaping slaves as 
temf>orary resting places. Harriet Beecher Stowe lived in the 
city from 1S32 to 1H50 and gathered they'e much material for 
Uncle Tom’s Cabin. In 1S34 came the Lane seminary contro¬ 
versies over slavery. In 1S36 James G. Birney established his 
anti-slavery journal. The Philanthropist; mobs destroyed its 
presses Many e|)isodes of this character grew out of the feeling 
of some that the trade with the South would be affected by such 
agitation 'I'his feelitig was by no meuies universal and Cincinnati 
became the ren<ie/A(jus of fugitive slaves and the scene of the 
activities of Salmon V. ('base, Levi f'offin an<l others on their 
behalf. When war came the (ommunity sided with the North. 
In iSf):? the (ity was threatened by a Confederate force under 
Gen Kirhy Smith and for a lime was |)ut under martial law; 
the Com federal e.s did not (amie very near the city, howev^-r. 

In i,SH 4 ocdirred a llo(jd une(|ualle(l till 1037, and in March 
of the former year the ‘ (.'iruann.ati Riots” A mob, infuriated by 
the lax administration (»f law, broke into the jail to lynch some 
murderers foiiiul guilty of manslaughter otily. The prisoners had 
been removed but the mob burned the court-hou.se with it.s 
retords The militia was called out and after a few' days order 
was restored with 4-; killed and 148 wounded. 

Kvils growing out of the large council retained in the new 
s(df-governing (barter of Kji; led to the formation of the 
‘ lili/.ens charter (onimittee,” which waged a campaign for a 
mor(' respon-ible Government. As a result of their activities the 
(barter was anienck'd in t(;.t4 to provide for a city-manager form 
of Governmi'iit with a small council of ning elected by propor¬ 
tional representation ballot. In the election of 1925, the people 
api)roved lh(.‘ sann* bond issue which they had rejected when 
propo.sed by the fortner administration, thereby showing their 
willingness to furnish furtds to further the city's growth under 
proper administrative res[)onsibility. 'I'be elTn ienev of the govern¬ 
ment under City Manager Dykstra achieved national notice dur¬ 
ing the disastrous floods of Mardi i()36 and January 1937. 

Mnti i<«:k\P irN C 7 ', Coeve, Crntrnnuil History of Cincinnati 
(i<)0.i) : (' K. (ins';, ( ntdunali, Thr Qunn ( itv L. A. Leon¬ 

ard, (irratrr i'lm iiinati iitnl Its Troplr (; Chamber of Commerce 
Compendium: Munntpal Reports; M, Scasongood, Local (iovernment 
in the United Stall (mts). (C. T. G.; X.) 

CINCINNATUS, LUCIUS QUINTIUS (b. c. 5«9 bc ). 

one of the heroes of early Rome He worked his own .small farm. 
A persistent opponent of the plebeians, be resisted the propo.sal 
of 'I'erenlilius Arsa to draw up a (0(h,‘ of written laws applicable 
e(|ually to patri(ian.s and plebeians. Tw'ice he was called to the 
di(tatorshij) of Rome {4.^8 and 430). In 458 he defeated the 
Ae(|uians in a single day, and after entering Rome in triumph 
with large spoils returned to his farm The story of his success, 
related five times under five different years, pos.sibly re.sts on an 
historical basis, but the account given in Livy is incredible. 

See law iii. sM-jo; Dion Halic. x. 2.t-25; Florus i. 11. For a 
criti(al exuniination of the store see Sdnvegler, Romische Geschkhte, 
bk xxviii. 1.'; F. Pais, Storia di Roma, i. ch. 4 (1898). 

CINCLIDAE; .'cc Diimi r. 

CINDERELLA, the heroine of an almost universal fairy-tale 
(i.e, little linder girh Its essential features are (i) the perse¬ 
cuted maidi'ti whose youth and beauty bring upon her the 
jealousy of her steji-moiInr and sisters; (2) the intervention of 
a fairy or other supernatural instrument on her behalf; (3) the 
prince who falls in love with and marries her in the English 
version, a translation of IVrrault's Cendrillon, the g/ujj slipper 
which she clr(»[)s on the palace stairs is due to a mistranslation of 
pantouflc en tijir (a fur slipiKT), mistaken for en verre. It has 
been .suggested that the story originated in a nature-myth, Cin¬ 
derella being the clawm, opiiresscd by the night-clouds (cruel 
relatives! and finally re.scued by the sun (prince). 

See A. Lang, Perrault's Popular Tales (1888) ; Marian Rolfe Cox, 
Cinderella; Three Hundred and Forty-five Variants (180.^). 

Cine AS, a Thessalian, the chief adviser of Pyrrhus, king of 
Epirus He was regarded as the most eloquent man of his age. 
He tried to dissuade Pyrrhus from invading Italy, and after the 
defeat of the Romans at Heraclea (2,80 n.c.) was sent to Rome 


to discuss terms of {jeace. These terms, which are said by Appian 
(Dc Rebus Samniticis, 10, ii) to have included the freedom of 
the Greeks in Italy and the restoration to the Bruttians, Apulians 
and Samnites of all that had been taken from them, were rejected. 
Two years later Cineas was sent to renew negotiations on easier 
terms. The result was a cessation of hostilities, and Cineas crossed 
over to Sicily to prepare the ground for Pyrrhus’s campaign. 
Nothing more is heard of him. He is said to have made an epitome 
of the Tactica of Aeneas, probably referred to by Cicero, who 
speaks of a Cineas as the author of a treatise De Re Militari. 

See Plutarch, Pyrrhus, 11-21; Justin xviii. 3; Eutropius ii. 13; 
Cicero, Ad Fam. i.x. 25. 

CINEMATOGRAPHY: see Motion Pictures: Tech¬ 
nology. 

CINERARIA, cultivated ornamental plants originated from 
.sfH'cies of Senecio. There are two di.stinct type.s, the garden .spt'cics, 
of which one of the most common is a Dusty Miller, 5. cineraria 
and the greenhouse varieties of S. cruentus, commonly referred 
to as Cinerarias. 

Greenhouse cinerarias are of two types; one a dwvirf, compact 
growing plant with large flowers in dense clustcr.s; the other a 
taller growing variety with larger, more spreading clusters of 
small star-.shaped flowers. These arc known liorticulfiirally as stel¬ 
late varieties of Cineraria crucutus. Both arc easily grown from 
seed and are sold commercially as potted plants. The very free- 
flowering stellate varieties are more popular than are the large- 
flowered types and through a careful selection and crossing of 
varieties many beautiful colours are available. 

For a succession of blooming plants during the late winter and 
.spring months seed‘< are first sown in August in the cool green¬ 
house. As soon as the seedlings can lx* bandied conveniently they 
are put in 2*," pots. Later they are shifted to 3" pots as the root 
.system develoi>.s. The linal shift info (U flowering pots is made 
early in January. Soil for cinerarias .should bc of a light, porous 
character and a mixture of one-half fibrous loam, one-half leaf 
mould with a liberal sprinkling of sharp sand suits them admir¬ 
ably. They grow best in a night temperature of from 45'’ to 50® 
F. with an increase of .about 10'^ during the day. The .soft succu¬ 
lent character of foliage and stems makes cinerari.as especially 
liable to bc attacked by green fly. The plants should he fre(]uently 
fumigated with nicotine preparations or sprayed with nicotine 
solutions. 

CINGOLI (nnc. Cingulum), a town of the Marches, Italy, 
province of Macer.tta, about 14 mi. N.W. direct, and 17 mi. by 
Toad from the town of Marcrata. Pop. ( 1.751 (town); 
45.496 (commune). Cingulum, a town of Picenum, founded by 
Caesar’s lieutenant, T. Lahienus, at his owm expense in 63 B.c., 
played an important part in the civil wars owing to its lofty site 
('2.300 ft.). Remains of the ancient city w-alls survive and there are 
interesting works of art in the Gothic church of S. Esuperanzio, 

CINNA, a Roman patrician family ot the gens Cornelia. The 
most prominent memlicr was Lucius Cornelius Cinna, who, 
after serving in the war with the Marsi as praetorian legate, 
liecame consul in 87 n.c. After Sulla’s departure for the East, 
riots broke out in Rome, and Cinna was expelled. He at once col¬ 
lected an army, Marius joined him. and the two captured Rome. 
Proscriptions followed, and the death of Marius (Jan. 86) left 
Cinna leader of the party. L. Valerius Flaccus became his col¬ 
league, and afterwards Cn. Papiriiis Carho. In 84, however, Cinna, 
who was still consul, was forced to adv'ance against Sulla; but 
while embarking his troops for The.s.saly, he was killed in a mutiny. 
His daughter Cornelia was the wife of Julius Caesar, but his son, 
L. Cornelius Cinna, praetor in 44 b.c., sided with Caesar’s 
murderers. 

The hero of Corneille’s tragedy Cinna (1640) was the Cn. 
Cornelius Cinna pardoned by Augu.stus for conspiracy. 

CINNA, GAIUS HELVIUS, Roman poet of the later 
Ciceronian age. the friend of Catullus, v hom he accompanied to 
Bithynia in the suite of the praetor Memmius. Suetonius, Valerius 
Maximus, Appian and Dio Cassius all state that, at Caesar’s 
i funeral, a certain Helvius Cinna was killed by mistake for Cor- 
' nelius Cinna. the conspirator. The last three writers mentioned 
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above add that he was a tribune of the people, while Plutarch 
states that the Cinna who was killed by the mob was a poet. This 
fwints to the identity of Helvius Cinna the tribune with Helvius 
Cinna the poet. The chief objection to this \iew is based upon 
two lines in gth eclogue of Virgil, supposed to have been written 
41 or 40 B.C., which seem to imply that Helvius Cinna was then 
alive. But such an interpretation of the passage is not absolutely 
necessary. Cinna’s chief work was a mythological epic poem called 
Smyrna. A Propempticon Pollionis, a send-off to [Asinius] Pollio, 
is also attributed to him. In both these poems, the language of 
which was so obscure that they required special commentaries, his 
model appears to have been Parthenius of Nicaea. 

See A. Weichert, Poetarum Latmorum Vitae (1830); L. Muller’s 
(clition of Catullus (1870), where the remains of Cinna’s poems arc 
printed; A. Kiessling, “De C. Helvio Cinna Poeta” in Commentationes 
I’hiloloKicae in honorem T. Mommsen (1878) ; 0 . Ribbeck, Geschichte 
ilrr riimischen Dkhtung, i. (1887) ; Teuffel-Schwabe, Hist, of Roman 
Lit. (Eng. tr. 213, 2-5) ; Plessis, Poisie latinc (190Q). 

CINNABAR, sometimes written cinnabarite, is red mercuric 
sulphide (HgS), or native vermilion, the common ore of mercury 
(Ger. Zinnohvr). The name comes from the Greek Kiwiif^api 
used by Theophrastus, and probably applied to several distinct 
.substances. Cinnabar is generally found in a massive, granular 
or earthy form, of bright red colour, but it occasionally occurs 
in crystals, with a metallic adamantine lustre. The cry.stals belong 
to the hexagonal system, and are generally of rhombohedral habit, 
sometimes twinned. Cirtnabar presents remarkable resemblance 
to (]uartz in its symmetry and optical characters. Like quartz it 
exhibits circular {wlarization, and A. dcs Cloizeaux showed that 
it possessed 15 times the rotatory power of quartz {see Light). 
Cinnabar has higher refractive power than any other known 
mineral, its fnean index for sodium light being 3.02, while the 
index for diamond is only 2.42 {see Refraction). The hardness 
of cinnabar is 3, and its spccitic gravity 9. Cinnabar is found in 
all localities w^hich yield mercury. Hepatic cinnabar is an impure 
variety from Idria, in which the cinnabar is mixed with bitumin¬ 
ous and earthy matter; and metacinnabarite is a cubic form of 
mercuric sulphide, this compound being dimorphous. 

CINNAMIC ACID, or PHENYLACRYLIC ACID, is 
pre.sent in Peru and Tolu balsams, in storax and in .some gum- 
l)enzoins, combined with benzyl alcohol as an ester. Its formula is 
C*H, CH ;CH COOH. It can be prcjiarcd by the reduction of 
phenyl propiolic acid with zinc and acetic acid, by heating benzal 
malonic acid, by the condensation of ethyl acetate with benzalde- 
hyde in the presence of sodium ethylate or by the so-called “Perkin 
reaction”; the latter being the method commonly employed. In 
this process benzaldehyde, acetic anhydride and anhydrous sodium 
acetate are heated to about 180° C.; the mixture is made alkaline 
with sodium carbonate, and excess of benzaldehyde removed by 
a current of steam. The residual liquor is acidified with hydro¬ 
chloric acid, when cinnamic acid is precipitated, and rccrystallized 
from hot water. Cinnamic acid cry.stallizes in needles or prisms, 
melting at 133° C. It exists in two stereoisomeric varieties one 
of which is trimorphous. On nitration it gives a mixture of 
ortho- and para-nitrocinnamic acids, the former of which is of 
historical importance, as by converting it into orthonitrophenyl- 
propiolic acid A, Baeyer was enabled to carry out a complete 
synthesis of indigo (g.v.). 

Cinnamic acid and its esters find employment in the produc¬ 
tion of perfumes. Its sodium salt is applied in tuberculosis; its 
cresol and guaiacol esters and ethyl ditrome cinnamate have also 
been used therapeutically. 

CINNAMON, the inner bark of Cinnamotnum zeylanicum, a 
small evergreen tree belonging to the family Lauraceae, native to 
Ceylon. The leaves are large, ovate-oblong in shape, and the 
flowers, which are arranged in panicles, have a greenish colour and 
a rather disagreeable odour. The tree is grown at Tellicherry, in 
Java, the West Indies, Brazil and Eg>’pt, but the produce of none 
of these places approaches in quality that grown in Ceylon. In 
1940 imports of cinnamon oil into the United States were 184,673 
lbs.» valued at $112,000. Ceylon cinnamon of fine quality is a , 
very thin, smooth bark, with a light-yellowish brown colour, a | 
highly fragrant odour, and a peculiarly sweet, warm and pleas- : 


ing aromatic taste. Its tlavour is due to an .aromatic oil. This is 
prepared by pounding the bark, macerating it in sea water, and 
then quickly distilling the whole. It is goldon-ydlow, with the 
peculiar odour of cinnamon and a hot aromatic taste. Cinnamon 
is principally employed in cookery as a condiment and llavouring 
material, being largely used in the preparation of some kinds of 
chocolate and liqucur.s. It is also used in soap perfumes. Being a 
much more costly .spice than cassia, that comparatively harsh- 
flavoured substance is frcquentlv substituted for or added to it. 
CINNAMON STONE : see Garnet. 

CINNAMUS (Kin NAMOS), JOHN, Byzantine historian. He 
was imperial secretary to Manuel 1. Comnenus (1143-1180), 
whom he accompanied on his campaigns in Europe and Asia 
Minor. He appears to have outlived Andronicus 1., who died in 
1185. Cinnamus was the author of a history of the period 1118- 
76, which thus continues the Alexiad of Anna Comnena, and em¬ 
braces (he reigns of John 11. and Manuel I., down to the unsuc¬ 
cessful campaign of the latter against the Turks, which ended with 
the rout of the Byzantine army at Myriocephalum. Cinnamus 
was probably an eye-witness of the events of the last ten years 
which he describes. The work breaks off abruptly, and there are 
indications that it is an abridgement. The text is in a very cor¬ 
rupt state. The author’s hero is Manuel; he is strongly imiiressed 
with the superiority of the East to the West, and is a determined 
opponent of the pretensions of the papacy; hut he cannot be 
reproached with undue bias. 

C. Tollius Editifl princeps (1653); in Bonn, A. Mcinckr, Carpus 
Script arum Hist. Byz. (1830), with Du Cange’.s valuable notes; Mi«ne, 
Patrolngia Gracca, cxxxiii.; sec also H. von Kap-Herr, Dir ohrnd- 
liindische Poliiik Kaiser Manuels (1R81); C. Neumann, Griechische. 
Gescitichlsschreiher im 12. Jahrhundrri (1888); C. Krumbacher, 
Geschichte dcr byzantinischen Litteratur (1897). 

CINO DA PISTOIA (1270-1336), Italian poet and jurist, 
whose full name was Guittoncino de’ Sinibaldi, was born in 
I’istoia, of a noble family. He studied law at Bologna under 
Dinus Muggelanus (Dino de Rossonis: d. 1303) and Eranciscus 
Accursius, and in 1307 is understood to have been assessor of civil 
cau.ses in his native city. In (hat year, however, Pistoia was di.s- 
lurbed by the Guelph and Ghihclline feud. Cino was a Ghibelline, 
and had lo leave Pi.stoia. Pitecchio, a stronghold on the frontiers 
of Lombardy, was yet in the hands of Filippo Vergiolesi, chief of 
the Pistoian Ghibcllines; Selvaggia, his daughter, was beloved by 
C'ino (who was probably already the husband of Margherita degli 
Unghi); and Cino betook himself to Pitecchio. He was not with 
the Vergiolesi at the time of Selvaggia’s death (1310), at the 
Monte della Sambuca, in the Apennines, whither the Ghibcllines 
had been compelled to .shift their tamp. In 1313 the emixTor 
died, and the Ghibcllines lost their last hope. Cino apix’ars to 
have thrown up his party, and lo have returned to Pistoia. Th(.Tc- 
after he devoted himself to law and letters. After filling several 
high judicial offices, a doctor of civil law of Bologna in his 44th 
year, he lectured and taught from the professor’s chair at the 
Universities of Treviso, Siena, Florence and Perugia in succc.ssion. 

Cino, the master of Bartolus, and of Joannes Andreac the cele¬ 
brated canonist, was long famed as a jurist. His commentary on 
the statutes of Pistoia, written in two years,.is said to have great 
merit; while that on the code (Lcctura Cino Pistoia super codice, 
Pavia, 1483; Lyons, 152O) is considered by Savigny to exhibit 
more jiractical intelligence and more originality of thought than 
are found in any commentary on Roman law .since the lime of 
Accursius. He was the friend and correspondent of Dante’s later 
years, and possibly of his earlier also, and was certainly, with 
Guido Cavalcanti and Durante da Maiano, one of those who re¬ 
plied to the famous sonnet A ciascun* alma presa e gentil core 
of the Vita Nuova. In the treatise De Vulgari Eloquio Dante re¬ 
fers to him as one of “those who have most sweetly and .subtly 
written poems in modem Italian.” Petrarch coupfled Cino and Sel¬ 
vaggia with Dante and Beatrice in the fourth chapter of his 
Trionfi d^Amore. As a poet Cino has moments of true passion 
and fine natural eloquence. Of these qualities the sonnet in mem¬ 
ory of Selvaggia, lo fui in sulP alto e in sul beato monte, and the 
canzone to Dante, Avengnachi di omaggio piit per tempo, arc in¬ 
teresting examples. 
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The text-book for English readers is I). 0. Rossetti’s Early Italian 
Poets, which contains a memoir of Cino da Pistoia and some admirably 
translated specimens of his verse. See also Ciampi, Vila e poesie di 
messer Cino da Pistoia (Pisa, i8ij). 

CINQ-MARS, HENRI COIFFIER RU2E D*EFriAT, 

Marquis de (1620-1642), French courtier, was the second son 
of Antoine Coiflicr Ruze, marquis d Effiat, marshal of France 
(1581-1632), and was introduced to the court of Louis XIII. by 
Richelieu, who had been a friend of his father and who hoped 
he would counteract the influence of the queen’s favourite, Mile, 
dc Hautefort. He became the kind’s accredited favourite, master 
of the wardrobe and master of the horse. After distinfpjishing 
himself at the siege of Arras in 1640, Cinq-Mars became restive. 
He had fallen In love with Louise Marie de (ionzaga, afterwards 
queen of Poland, who was not disposed to favour a suitor who 
could not satisfy her ambition. Cinq-Mars demanded a high 
military command, but Richelieu opposed his pretensions and the 
favourite talked rashly about overthrowing the minister. He was 
probably connected with the abortive rising of the count of 
Soissons in 1641; however that may be, in the following year 
he formed a (onspiracy with the duke of Bouillon and others to 
overthrow Richelieu. This plot wa.s under the nominal leader¬ 
ship of the king’s brother, (laston of Orleans. The plans of the 
conspirators were aided by the illness of Richelieu and his absence 
from the king, and at the siege of Narbonne Cinq-Mars almost in¬ 
duced Louis to agree to banish his minister. Richelieu, however, 
recovered; Ga.ston betrayed the conspirators, and Richelieu laid 
before the king the proofs of the treasonable negotiations of the 
conspirators for assistance from Spain. C'inq-Mars was brought i 
to trial, admitted his guilt, and was executed at Lyons on Sept. 12, 
1642. The conspiracy of Cinq-Mars form.s the subject of a novel 
by Alfred de Vigny, Cinq'Mars. 

See d’llancour, La Conspiration de Cinq-Mars (1903). 

CINQUECENTO, a term usetl to describe that period of the 
Italian Renaissance between 1500 and 1600. The word is applied 
especially to the artistic styles prevalent at that time, and particu¬ 
larly to the classicism of the high Renaissance. 

CINQUEFOIL, a decorative form of five loltes or cusps. 

CINQUE PORTS, (he name of an association of maritime 
towns in the south of England, exercising a juri.sdiction dating 
from about the time of the Norman CoiKjuost, organized, it seems 
on French lines, in the 13th century, and still surviving. The ports 
originally constituting the body were only five in number— 
Hastings, Romney, Hythe, Dover and Sandwich; but to these 
were afterwards added the “ancient towns" of Winchcl.sea “and 
Rye with the siime privileges, and other places, both corporate and 
non-corpornte, which, with the title of limb or member, held a 
subordinate position. To Hastings W'ere attached the coriMirate 
members of I’cven.scy and Senford, and the non-rorporate mem¬ 
bers of Bulvarhythe, Petit lham (Yham or Higham), Hydney, 
Bekesbourn. Northeyc and Grenche or Grunge; to Romney, Lydd, 
and Old Romney, Dengemarsh, Orvvaldstone and Kromchill or 
Promehill; to Dover. Folkestone and Fuversham, and Margate, 
St. John’s, Gorcsend (now Birchington), Birchington Wood (now 
Woodchurch), St. Peter’s. Kingsdown and Ringwould; to Sand¬ 
wich. I’ordwich and Deal, and Walmer, Ramsgate, Reculver, 
Stonor (Estanor), Sarre (or Serre) and Brightlingsea (in Essex). 
To Rye was attached the corporate member of Tenlerclcn, and to 
Hythe the non-corporate mcmlicr of VV^est Hythe. The jurisdic¬ 
tion thus extends from Scaford in Sussex to Birchington near Mar¬ 
gate in Kent, and includes part of the Essex coast. 

The duty of the Cinque Ports until the reign of Henry VIl. 
was to furnish nearly all the ships and men that were needful for 
the king’s service; and for a long time after they were required to 
give large assistance to the permanent fleet. In return for their 
services the ports enjoyed extensive privileges (je<! jeake’s Char¬ 
ters oj the Cinque Parts, still the chief authority in print). 

The highest office in connection with the Cinque Ports is that 
of the lord warden, who is also constable of Dover Castle; the 
two offices have for centuries been held by the same persons, but 
are still distinct. He has a maritime jurisdiction as admiral of the 
ports. His [Ktwer was formerly of great extent, but he has now 


practically no important duty to exercise except that of chairman 
of the Dover harbour board. Walmer Castle was for long the 
official residence of the lord warden, and its use as such, though 
intermittent, is not obsolete. 

Admiralty Jurisdlction^The court of admiralty for the 
Cinque Ports exercises a co-ordinate but not exclusive admiralty 
jurisdiction over persons and things found within the territory 
of the Cinque Ports. The limits of its jurisdiction were declared 
at an inquisition taken at the court of admiralty, held by the 
seaside at Dover in 1682, to extend from Shore Beacon in Essex 
to Redcliff, near Seaford, in Sussex; and with regard to salvage, 
they comprise all the sea between Scaford in Sussex to a point 
five miles off C’a{)e Grisnez on the coast of France, and the coast 
of Essex. An older inqui.sition of 1526 is given by R. G. Marsden 
in his Select Pleas of the Court of Admiralty, II. xxx. The judge 
sits as the oflicial and commissary of the lord warden, just as the 
judge of the high court of admiralty sat as the official and com¬ 
missary of the lord high admiral. And, as the office of lord warden 
is more ancient than the office of lord high admiral {The Lord 
Warden v. King in his office of Admiralty, 1831, 2 Hagg. Admy. 
Rep. 438), it is probable that the Cinque Ports court is the more 
ancient of the two. 

The jurisdiction of the court is in theory concurrent with that 
of the king’s court of admiralty, subject to some statutory modifi¬ 
cations. Cases of collision have been tried in it (the “Vivid," i 
Asp. Maritime Law Cases, 601), but of late mainly salvage cases 
(the “Clarissc,” Swabey, 129; the “Marie," Law. Rep. 7 P.D. 
203). 

Dr. (afterwards the Right Hon. Robert Joseph) Phillimore 
succeeded his father as judge of the court from 1855 to 1875. He 
was succeeded by Arthur Cohen, K.C. In 1914 (Tohen resigned, 
and Sir F. Pollot k was apjxiiuLcd by Lord Beauchamp, who had 
lately become lord warden. As Sir R. Phillimore was also the 
last judge of the high court of admiralty, from 1867 (the date of 
his apvKiinlment to the high court) to 1875, the two offices were, 
probably for the only time in history, held by the same person. 
Dr. Phillimore’s patent had a grant of the “place or office of 
judge official and commissary of the court of admiralty of the 
Cinque Ports, and their members and appurtenances, and to be 
assistant to my lieutenant of Dover castle in all such affairs and 
business concerning the said court of admiralty wherein yourself 
and assistance shall be requisite and necessary." Of old the 
court sat sometimes at Sandwich, sometimes at other ports. 
But the regular place for the sitting of the court has for a long 
time been, and still is, the aisle of St. James’s church. Dover. 
For convenience the judge has in recent times sat at the royal 
courts of justice. There has been no full sitting since Cohen’s 
time. The office of marshal in the high court is represented in 
this court by a serjeant, who also bears a silver oar. There is a 
registrar who, according to general civilian practice, can act as 
the judge's deputy; he deals at Dover with the small matters 
which keep the jurisdiction alive. An appeal is to the king in 
council, advised by the judicial committee. For details of the 
jurisdiction sec the Cinque Ports Act, 1821. At present the 
judge’s only active duty is to officiate at the installation of a new 
lord warden. Sir F. Pollock died Jan. 18, 1937. 

The Cinque Ports from the earliest times claimed to be exempt 
from the jurisdiction of the admiral of England. Their early 
charters do not. like those of Bristol and other seaports, express 
this exemption in terms. It seems to have been derived from 
(he general words of the charters which preserve their liberties 
and privileges. 

The lord warden’s claim to prize was raised in, but not finally 
decided by, the high court of admiralty in the “Ooster Ems,” 
I C- Rob. 284,17S3. No trace has been found of any later attempt 
to assert it. 

See S. jeake, Charters of the Cinque Ports (1728) ; Knocker, Grand 
Court of Shepuay (1862) ; M. Burrows, Ctnque Ports (1895) ; Indices 
of the Great White and Black Books of the Cinque Ports (1905); 
Benoist-Lucy, Les Cinq-Ports (1911), a short but accurate study; 
J. H. Round, Feuded England (1895). p. 552 seq.; Encyclopaedia of 
the Laws of England (and edition, 1907) iti. 70; Halsbury, Laws of 
England, i. 139; ix. X27; Sir F. Pollod;, “Cinque Ports Jurisdiction^*' 
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law Quart. Rev. xli. 453. The archives of the Cinque Ports arc 
naturally not in one place; the chief repositories are at New Romney, 
Dover and Rye. 

CINTRA, town of central Portugal (modern spelling, Sin¬ 
tra), 17m. W.N.W. of Lisbon by the Lisbon-Caqem-Cintra rail¬ 
way, and 6 mi. N. by E. of Cane da Roca, the westernmost 
promontory of the European mainland. Pop. (1940) 6,307 Cintra 
is magnificently situated on the northern slope of the Serra da 
Cintra, a rugged mountain mass, largely overgrown with pines, 
eucalyptus, cork and other forest trees, above which the principal 
summits rise in a succession of bare and jagged grey peaks; the 
highest being Cruz Alta (r,772ft,). Every educated Portuguese 
is familiar with the verses in which the beauty of Cintra is cele¬ 
brated by Byron in Childc Harold (1812), and by Camoens in 
the national epic Os Lusiadas (1572). One of the highest points 
of the Serra is surmounted by the Palacio da Pena, a fantastic 
imitation of a mediaeval fortre.ss, built on the site erf a Hicro- 
nymite convent by the prince consort Ferdinand of Saxe-Coburg 
(d. 18S5); while an adjacent part of the range is occupied by the 
Casfello des Mouros, an extensive Moorish fortification con¬ 
taining a small ruined mosque and a very curious set of ancient 
cisterns. 

In the town itself the most conspicuous building is a I4lh-I5th- 
century royal palace, partly Moorish, partly debased Gothic in 
style, and remarkable for the two immense conical chimneys. 
The 18th-century Palacio de Scteacs is said to derive its name 
(“Seven Ahs”) from a sevenfold echo; here, on Aug. 22, 1808, 
was .signed the convention of Cintra, by which the British and 
Portuguese allowed the French army to evacuate the kingdom. 
Beside the road which leads for 3^10. W. to the village of Col- 
lares, celebrated for its wine, is the Penlia Verde, an interesting 
country house and chapel, founded by Dom Joao dc Castro 
(1500-1548). fourth viceroy of India. Castro also founded the 
Capuchin convent of Santa Cruz, better known as the Cork con¬ 
vent. Beyond the Penha Verde, on the Collares road, are the 
palace and i)ark of Montserrate, The palace was originally built 
by William Beckford, the novelist and traveller (1761-1844), and 
was purchased in 1856 by Sir Francis Cook, an Englishman, who 
afterwards obtained the I’ortugucse title viscount of Montserrate. 
The park, with its tropical luxuriance of vegetation and its variety 
of lake, forest and mountain scener>', is by far the finest example 
of Jandscape gardening in the Iberian Peninsula, and probably 
among the finest in the world. 

CIPHER or CYPHER, the symbol o, nought, or zero (Arab. 
,v//r, void), and so a name for .symbolic or secret writing (sec 
Crvi’TOGRaphy), or for shorthand (q.v.), and also in elementary 
education for doing simple .sums (“ciphering”). 

CIPPUS (Lat. for a “post” or “stake”), in architecture, a 
low pedestal, either round or rectangular, set up by the Romans 
for various purposes such as military or mile stones, boundary 
posts, etc. The inscriptions on some in the British Museum show 
that they were occasionally funeral memorials. 

CIPRIANI, GIOVANNI BATTISTA (1727-1785), Ital¬ 
ian painter and engraver, Pistoiesc by descent, was bom in Flor¬ 
ence in 1727. He studied first under Ignatius Heckford or Hug- 
ford, and afterwards under Antonio Domenico Gabbiani. He was 
in Rome from 1750 to 1753, where he became acquainted with 
Sir William Chambers, the architect, and Joseph Wilton, the 
sculptor, whom he accompanied to England in Aug., 1755. When 
Chambers designed the Albany in London for Lord Flolland, 
Cipriani painted a ceiling for him. He also painted part of a 
ceiling in Buckingham Palace, and a room with poetical subjects 
at Standlynch in Wiltshire. Some of his best and most permanent 
work was, however, done at Somerset House, London, built by 
his friend Chambers. He not only prepared the decorations for 
the interior of the north block, but, says Joseph Baretti in his 
Guide through the Royal Academy (1780), “the whole of the 
carvings in the various fronts of Somerset place—excepting 
Bacon’s bronze figures—were carved from fini.shed drawings made 
by Cipriani.” These designs include the five masks forming the 
keystones to the arches on the courtyard side of the vestibule, 
and the two above the doors leading into the wings of the north 
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block, all of which are believed to have been carved by Nollckens. 
The grotesque groups flanking the main doorways on three sides 
of the quadrangle and the central doorway on the terrace appear 
also to have been designed by Cipriani. The central panel of the 
library ceiling was painted by Sir Joshua Reytiolds. hut the four 
compartments in the. coves, representing Allegory, I'able, Nature 
and History, were Cipriani’s. These paintings still remain at 
Somerset House, together with the emblematic painted ceiling, 
also his work, of what was once the library of the Royal Society. 
He was an original member of the Royal Academy (,1768), for 
which he designed the diploma so well engraved by Bartolozzi. 
He was much employed by the publishers, for whom he made 
drawings in pien and ink, sometimes coloured. Hi.s friend Barto¬ 
lozzi engraved most of them. Drawings by him are in both the 
British Museum and Victoria and Albert Museum, London His 
bc.st autograph engravings are “The Death of Cleopatra,” after 
Benvenuto Cellini; “The Descent of the Holy Ghost,” after 
Gabbiani; and portraits for Hollis’s memoirs, 1780. He painted 
allegorical designs for George Ill.’s state coach—which is still 
in us(‘—in 17S2, and repaired Verrio’s paintings at Windsor and 
Rubens’s ceiling in the Baiifiueting House at Whitehall. He de¬ 
signed nymphs and amorini and medallion .subjects to form 
the centre of Pcrgolesi's bands of ornament, and they were con¬ 
tinually reproduced upon the elegant satin-wood furniture which 
was growing popular in his later days. Almost certainly some of 
the beautiful furniture designed by the Adants was actually paint¬ 
ed by Cipriani himself. He also occasionally de.signed handle.s 
for drawers and doors. Cipriani died at Hammersmith in 1785 
and was buried at Chelsea, where Bartolozzi erected a monument 
to his memory. Fie had married an English lady, by whom he 
had two sons. 

CIRCAR, an Indian term ai)plied to the component i)arts of 
a suha/t, or province, each of which is administered by a deputy- 
governor. In English it i.s principally emi)loye(l in the name of the 
Northern Circars, u.sed to designate a now obsolete division of the 
Madras presidency, which consi.sted of a narrow sli[) of territory 
lying along the western side of the bay of Bengal from 15° 40' 
to 20° 17' N. lat. Th(\se Northern Circars were five in number, 
Chicacole, Rajahmundry, Ellore, Kondapalli and Guntur, and 
their total area was about 30,000 .sq. miles. 

The district corresponds in the main to the modern districts of 
Kistna, Goda^'a^i, Vizagapatam, Ganjam and a part of Nel- 
lore. It was first invaded by the Mohammedan.s in 1471 and con¬ 
quered by them in the following century, but they appear to have 
acquired only an imperfect possession of the country, as it was 
again wrested from the Hindu princt‘8 of Orissa about the year 
1571. In 1687 the Circars were added, along with the empire of 
Hyderabad, to the empire of Aurangzeb. In 1759, conquest 

of Masulipalam, the dominion of the maritime provinces on both 
sides, from the river Gundlakamma to the Chilka lake, wa.s trans¬ 
ferred from the French to the British. But the latter left them 
under the administration of the nizam, with the exception of the 
town and fortress of Masulipafam, which were retained by the 
English East India company. In 1765 Lord Clive obtained from 
the Mogul emperor Shah Alam a grant of the five Circars. Here- 
u^wn the fort of Kondapalli was .seized by the British, and in 1766 
a treaty of alliance was signed with Nizam Ali, by which the com¬ 
pany, in return for the grant of the Circars, undertook to main¬ 
tain troops for the nizam’s a.s.sistanLe. By a second treaty, signed 
in 1768. the nizam acknowledged the validity of Shah Alam’s 
grant and resigned the Circars tcj the company, receiving as a mark 
of friendship an annuity of £50,000. Guntur, as the personal 
estate of the nizam’s brother, was excepted during hris lifetime 
under both treaties. He died in 17S2, but it was not till 1788 that 
Guntur came under British administration. In 1823, the claims 
of the nizam over the Northern Circars were bought out by the 
company, and they became a British ix)sscssion. 

CIRCASSIA: sec Caucasian Area, North; Karaciiak\ ; 
Kakarda-Halkaria ; Inoitshetia; Adigei. 

CIRCASSIANS. The Chcrkesscs or Circassiarcs difier from 
the other tribes of the Caucasu.s in origin and language. They 
d^ignated themselves by the name of Adigheb, that of Cherkesses 
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being a term of Russian origin. The government under which 
they lived was a peculiar form of the feudal system. The free 
Cirra.ssians were divided into three distinct ranks, the princes 
or Pihi, the nobles or uork (Tatar usden), and the peasants or 
hokotl. They were also divided into numerous families, tribes 
or (lan.s, some of which were very powerful and carried on war 
against each other with great animosity. The slaves, of whom a 
large jjroportion were j)risoncrs of war, were generally employed 
in the cultivation of the soil, or in the domestic service of some 
of the principal chiefs. 

The will of the people was the supreme source of authority; 
and every free; Cirta.ssian had a right to express his opinion in 
those assemblies of his tribe in which the questions of peace and 
war, almost the only subjects which engaged their attention, 
were brought under deliberation. The princes and nobles, (he 
leaders of the people in war and (heir rulers in peace, were only 
the adrninislraiors of a power which was delegated to them. The 
administration of justice was regulated solely by custom and 
tradition, and in tho.se tribes jirofessing Mohammedanism by the 
[)re(cpls of (he Koran. The most aged and respected inhabitants 
of tin- various aids or villages fre(|uently sat in judgment, and 
their dei isions were received without a murmur by the contending 
parties. Tin; ('ircassi.an princes and nobles were i)rofessedly 
Mohammedans; but in their religious .services many of (he cere¬ 
monies of their former healln-n and C'hristian worship were still 
|)reserved. A great part of the [leople had remained faithful to 
the worship of their anciemt gods—vShible, the god of thunder, of 
war and of justice; Tleps. the god of lire; and Seosseres, the 
god of water and of winds. One of their marriage ceremonies 
was that the young man who had beem afiproved by the parents, 
and had paid the stiimlaU-d price in money, horses, oxc-n, or sheep 
for his bride, was expei Ic-d to come with his friends fully armed 
and to carry her off by force from her fathc-r’s house. Every 
free ('ircassian had unlimited right over (he lives of his wife and 
children. Although polygamy was allowed by the laws of the 
Koran, the custom of the country forbade it. The respect for 
superior age was carrif'd to such an extent that the young brother 
usc'd to rise from his seat when (he elder entered an apartment, 
and was silent when he* spoke, Circassians were distinguishc-cl for 
the most generous hospitality and implacable vindiclivenc\ss. The 
individual who had slain any member of a family was pursued 
with implacable vengeance by the relatives, until his crime was 
expiated by death. The murderer might, indeed, secure his safety 
by the jiayment of a certain sum of money, or by carrying off 
from (he house of his enc-my a newly-born child, Imnging it up 
i\s his own and restoring it when its education was finished. In 
either case, the family of the slain individual might discontinue 
the pursuit of vengeance without any stain upon its honour. The 
man c losely followc'd liy his enemy, who, on reaching the dwell¬ 
ing of a woman, had merely touched her hand, was safe from all 
other imrsiiit so long as he remained under the protection of 
her roof, The commission of theft was not considered .so disgrace¬ 
ful as its discovery. I'he Circassian father was always willing to 
part with his daughters to Turkish merchants for the harems of 
-Eastern monarchs. I5ut no degradation was implied in this trans¬ 
action. and the young women themselves were generally willing 
partners in it. Herds of cattle and sheep constituted the chief 
riches of the inhabitants. The princes and nobles, from whom 
the mc-mbers of the various tribes held the land which (hey culti¬ 
vated, were the proprietors of the soil. The Circassians carried 
on little or no commerce. 

CIRCE, in (Ireek legend, a famous sorceress, the daughter of 
Helio.s and the ocean nymph Perse. She was able by mt-ans of 
drugs and incantations to change human lieings into the forms of 
\V()l\'rs or lions, and w'ith these beings her ixilacc was surrounded. 
OdV 'St us \ isitecl her island, Aiaie, with his companions, whom she 
rhaiu'i'd into swine, but the hero, protected by the herb molu, 
width he had received from Hermes, compelled her to restore 
(hem to their original shape. He lived with her for a year, and 
when he determined to leave, she in.structcd him how to sail to 
the House of Hades in order to learn his fate from the prophet 
Teiresias. Upon his return she also gave him directions for avoid- 


I ing the dangers of the journey home (Homer, Odyssey, ^-xii,; 
Hyginus, Fah. 125). Graeco-Italian tradition placed her island 
near Italy, or located her on the promontory Circei. Cf. Piclts^ 

SCYLLA AXD ChARYBDIS. 

See C. Seeliger in W. H. Roscher’s Lexikon der Mylhologie. 

CIRCEIUS MONS (mod. Monte Circeo), an isolated prom¬ 
ontory on the south-west coast of Italy, about 80m. S.E. of 
Rome. It is a ridge of limestone about 3^m. long by im. wide at 
the base, running from east to west and surrounded by the sea on 
all sides except the north. The land to the north of it is 53fL 
above sea-levcl, while the summit of the promontory is i,775ft- 
The origin of the name is uncertain; it has naturally been con¬ 
nected with the legend of Circe. It is true that the promontory 
ceased to be an island at a very early date; but it looks exactly 
like one from a distance. Upon the cast end of the ridge are the 
remain.s of an enceinte, forming a rectangle of about 200 by 
100yds. of very fine polygonal w-ork. It seems to have been an 
acropolis, and contains no traces of buildings, except for a sub¬ 
terranean cistern, circular, with a beehive roof of converging 
blocks. The modern village of S. Felice Circeo occupies the site 
of the ancient town, (lie citadel of which stood on the mountain 
toj), for its mediaeval walls rest upon ancient walls of Cyclopean 
work of less careful construction than those of the citadel, and 
enclosing an area of 200 by 150yds. 

('irceii was founded as a Roman colony at an early date. At 
the end of the republic, the city of Circcii was no longer at the 
east end of the promontory, but at the south end of the Lago di 
Paola (a lagoon—now a considerable fishery—separated from the 
sea by a line of sandhills and connected w-ith it by a channel of 
Roman date; Strabo speaks of it as a small harbour). The trans¬ 
ference of the city did not, however, mean the abandonment of 
the east end of the promontory, on which stand the remains of 
several very large villas. An inscription, indeed, cut in the rock 
near S. l-'clice, speaks of this part of the promontiirium 
Veneris (the only case of the use of this name) as belonging (0 the 
city of Circeii. For its villas Cicero compares it with Anlium. and 
both Tiberius and Doinitian possessed residences there. The villa 
of the latter indeed, on the east shores of the Lago di Paola, has 
been mistaken for the Roman town of Circcii. It extends over 
an area of some 600 by 500yds., consisting of fine buildings along 
the lagoon, including a large oj)en pisrina or basin, surrounded by 
a double portico, while farther inland are several very large and 
well-preserved watcr-re.servoirs, suj.>[)!ied by an aqueduct of which 
traces may still be seen, The beetroot and oysters of Circeii had 
a certain reputation. 

The view from the highest .summit of the promontory' (w'hich 
is occupied by ruins of a platform attributed with great prob¬ 
ability to a temple of Venus or Circe'> is of remarkable beauty; 
the whole mountain is covered with fragrant shrubs. From any 
point in the Pomptinc Marshes or on the coast-line of Latium the 
Circeian promontory dominates the landscape in the most remark¬ 
able way. 

Sec G. Lugli, Forma Italiae i. i. 2. (1928), the Italian archaeological 
survey. 

CIRCLE, a curve consisting of , all those points of a plane 
which lie at a fixed distance from a particular point in the plane, 
called the centre. 

The circle is the simplest and most useful plane curve and 
alone possc.sses the property of being exactly alike at all points. 
If the curve be turned in its plane about its centre, the new posi¬ 
tion taken up is the same as the original position. This property 
constitutes the “roundness” of the circle, and distinguishes it 
from other plane curves. A circle may be traced upon a plane by 
the continuous movement of a point rigidly connected with the 
centre, as in the u.se of compasses, and it is in part the simplicity 
of this construction which explains the fundamental importance 
of this curve. The tracing of a circle is a much simpler problem 
than the tracing of a straight line, since the common method of 
drawing the latter, with the aid of a ruler, only reproduces the 
straight line already constructed along the ruler’s edge. A differ¬ 
ence in the use of the word “circle " is observable between the 
older writers and those of the present century. With the former 
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the word is understood to mean the part of the plane enclosed 
by the curv'e, while the curve itself is called the circumference. 
The latter consider the circle and its circumference identical, ex¬ 
cept that the latter is often spoken of as the measure of the 
former; and the enclosed portion of the plane is spoken of as the 
interior, not as the circle itself. 

The straight line joining the centre to a point on the circle, 
e.g-, or OQ (fig. i) is called a radius; from the definition of a 
circle, the radii drawn to various points on the circle are equal. 
A straight line drawn through the 
centre and having its ends on the 
circle, r.g., EOH (fig. i) is called 
a diameter; evidently all diam¬ 
eters of the same circle are 
equal in length, and twice as long 
as a radius. A straight line, such 
as ABC (fig. i), joining any two 
points on a circle, is called a 
chord; and the greatest possible 
chord is a diameter. The portion 
of the circle intercepted between 
two points is called an arc. Any 
two points on the circle divide it 
into two arcs; thus, in fig. i, 

ADC is the minor arc, and APEC 
(he major arc, between A and C. 

The figure compo.scd of an arc 
and the chord joining its ext rem¬ 
it ie.s is a segment of the circle. In 
fig. I, ADCB and APECB are respectively the minor and major 
segments made by the chord AC. A .sector of a circle is the figure 
formed by two radii and one of the arcs joining (heir extremities. 
Tlie angle between these radii and within the .sector is called the 
angle of the sector. Thus ODKC (fig. i) is a sector, and DOC 
its angle. 

Geometrical Properties.—A numl)er of jiroperties of the cir¬ 
cle ar(* direct results of the symmetry and regularity of the curve. 
For instance, if two chords in the same circle are equal, the arcs 



Fig. 1.—THE CIRCLE AND ITS PARTS 
Showing the radlut OP or OQ, diam¬ 
eter EOH, chord ABC. minor arc 
ADC, major arc APEC, minor and 
major segment* ADCB and APECB. 
sector ODKC and the angle of sector 
DOC 


corresponding to them are c<iual; if two .sectors of the same circle 
have ecjual angles, they have equal arcs, and contain equal areas, 
etc. A useful property of this kind is that every chord is bisected 
by the perpendicular drawn to it from the centre. This allows the 
centre to be found when the circle is given, and to draw' the circle 
when three points on it are given. Thus, to construct the circle 
through //, P and Q, draw the per(x*ndicular bisectors LO and 
RO to IIP and PQ as in fig. i, and take as centre the point 0 
where the.se meet. 

A less evident property is that, when any arc is taken, the angle 
between the lines joining its end-points to the centre is double the 
angle between the lines joining these end-points to any point on 
the remaining part of the. circb, each angle being measured in the 
position facing the arc. In fig. i. by u.sing the minor arc CD, the 
angle COD is double the angle CED, and also double the angle 
C.\D. By using the major arc APE., the outer (reflex) angle AOE 
is double either ACE or ADFu. An immediate consequence is that 
the angle ACE. is ecjual to the angle ADE. Here A, C, D and E 
are any four points on a circle .so placed that C and D lie on the 
same arc having A and E for end-points. The theorem is com¬ 
monly stated in the form: angles in the same segment are equal. 
(To exhiVtil the segment it is necessary to join AF.. ) It is a prop¬ 
erty of wide application, and numerous instances of it may be 
seen in fig. i by joining various pairs of points. Thus the angles 
CAD, CED, CGD, CQD (when the lines CQ, QD and C’6’ are 
drawn), are equal. In particular, the angle in a semi-circle is a 
right angle. Closely related to this is the theorem that a four-sided 
figure whose four comers all lie on the same circle has the sum of 
either pair of opposite angles equal to two right angles. The con¬ 
verse is true that if the sum of one of the pairs of opposite angles 
of a four-sided plane figure is two right angles, a circle may be 
drawn to pass through the four corners. 

It is readily seen that a straight line whose shortest distance 
from the centre is less than the radius cuts a circle in two points, 


and that a line whose shortest distance i.s grc'ntc^r than the radius 
does not meet the circle at any point. The intermediate case oc¬ 
curs when the line is at a distance from the centre equal to the 
radius, as is the case with SPT (fig. i). Such a line ha.*^ only one 
point in common with the circle; it is said to touch the circle and 
is called a tangent to the circle. The tangent at any point of a 
circle is the line through that point drawn at right angles to (he 
radius; thus OPT is a right angle. The tangent at P i.s the 
ing position ai»proached by a chord PQ, drawn through P, .as the 
other extremity Q approaches P. The chord must he piolonged .is 
shown in the ligure, in order that it may not be lost as its length 
vanishes. It is known that the perpcndieular OR from the centre 
falls on the middle point of the chord. As nnives to ()'. R moves 
to R', and. as Q approache.s /’. R apjiroaches P al.so I'inally the 
right angle ORQ approaches the limiting position DPT. and the 
chord PQ, prolonged sutTiciently, is finally represented by the 
tangent PT at right angles to the radius OP. d'his second view 
of a tangent, as the limiting form of a short chord, is more gen¬ 
erally apiilicahle than the former, bi-ing valid for curves other 
than circles. It al.so en.ihles many tangent tluorems to he recog¬ 
nized as the limiting forms of related tln'orians on chords, and 
leads to a better understanding of tangent relations. 

From a point E outside a circle two tangents may be drawn. 
The points of contact G and (T of these ma\- he found by first 
drawing (he tangent at a point P on (he circle, finding with (he* 
eompas.scs a point A on this such that OS OP, and (hen finding 
G and G' on the circle and at distance from E ef|i!,'il to PS. The 
angle made, by a tangent with a chord through its point of con¬ 
tact is equal to the angle in the segment on the other side of the 
chord. Thus the angle EGD is equal to the angle GEl) An im¬ 
portant theorem on intersecting chords follows readily from the 
law of ecjual angles in a segment, If two chords intersect, the, 
product of the distances of the c.xircmilics from the point of in¬ 
tersection is the same for either chord. Thus, in tig. i. /It' and 
DE intersect at B. The figure represents the ca.se where AB 
contains 4 5 units, BC 3-2 units, DB 1 unit, and BE i.p4. It will 
he seen that 4-5'-'3-2 - -1 i.p4. The rel.ilion rem.iins true when 

the chords have to be prolonged to meet outside tlu: circle, as .11) 
and CE, meeting at E. In the figure /IF 7 2, DE ,p2, CE - 
1-6 and EE 14-4, .so that AE >( DE CEy EE, each being 2,po4. 
In the ea.se of external intersection each of the equal jiroclucls is 
also ecjual to the* square of the tangent from the point of inter¬ 
section. In the figure, FG 4'S, the sejuare of which is 2,V04, 
This is one of the cases where the langcait represents a chord 
w'hose ends are coincident. 

Circle Constructions. —The circle i)lays an imjiortant part 
in the problems of constructive geometry. This will be easily un¬ 
derstood when it is remembered that, in the traditional \'iew, a 
geometrical solution means a solution by ruler and (oinjiasses; 
that is, the only steps available are to rule a stnight line through 
(wo given points and to draw a circle having a given centre and 
radius. It is therefore a matter of importance to the .student of 
geometry to be able to construct cin les to satisfy various standard 
sets of conditions; and several of the.sc procc.s.ses will be indicated 
briefly: 

1. Circle through three given points. The method of finding 
the centre by the right bisectors of the joining lines has already 
been given. When the three jioints are thought of as the c(trners 
of a triangle, the circle is said to be circumscribed to the triangle. 

2. Circle touching three given straight lines. Bisect the angles 
between two of the lines / and m, obtaining a pair of bisector lines 
a and b. Bisect in the same way the angles between / and the 
third line n by a pair of bisectors c and d. The centre of a circle 
touching I and m must be equidistant from I and in, and so must 
lie either on a or on b. The centre of a circle touching / and n 
must be either on c or on d. Four .solutions are obtained, the 
positions of the centre being the intersections of a and c, of a 
and d, of b and c, and of b and d. The circle that lies betwi'cn 
the given lines and touches them is said to be inscribed to the 
triangle. 

3. Circle through two given points and touching a given line 
(which does not pass between the points). Let A and B be the 
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given j>oint», and / Ihc given line (fig. 2). Let AB cut / in O. 
Draw any circle c through A and B, by taking as centre any 
point on the right bisector of AB. Draw the tangent OT touching 
( at T. Find points // and K on / so that KO — OH — OT. The 
circle c, through A, B and II and the circle through A, B and 
A' will each be a solution of the problem. ITie proof is briefly 
that OH- OK^ - OV OA.OB, .so that OH and OK are each of 
the right length for a tangent Irom 0 . 

4. Cinle thn>u^[h a gitew point and touching two given lines. 
Let / and m (fig. 2) be the given line.s, and A the given point. 

Draw//, the bi.setlor of that angle ' ... 

lu fween / and m in which A lies / 

Draw AL jjerpendicular to n and u 

prolong to li so that LB AL \! f 

'I'he drtles n ;ind Cj constructed -- / 

as in to pass through A atxl XT \ 

B and to tou(h / will then consti- 
tute the two solutiorcs of the 

problem. VM 

C'ircle constructions in which ' i h 

some of the conditions are that 1 

Ihe erdo shuuid louch uTUin "two 

given iirdes require leluied geo- q,v£-^ points and touching a 
metrical methods. A celebrated 

(ase of this tyfie is Apollonious’s point touching two given lines 
[iroblem; — to construct a circle to touch three given circles. If 
the three circles are entirely external to one another, this problem 
admits of eight solutions. A number of problems of thi.s kind, due 
to Jakob Steiner and others, are tliscusseil by Coolidge (see bibl ), 
It is often usi ful to remember that a circle tlirough two given 
points may have its centre anywhere on the right bi.sector of their 
joining line, and that a cirile touching two given intersecting 
straight line.s ha.s its centre anywhere on either of the lines 
biseding the angles between them, A (irde through a given point 
;md touching a given line has its centre on a curve known a.s a 
parabola; but this lact is not of much direct a.ssistance in finding 
(oust rud ions. 

In many cases a jxiint moving under specified conditions traces 
a circular path. The delinition of the circle shows that this curve 
i.s the locus (or path) of a variable point whose distance from a 
fixed point remains constant. Hut there are numerous other ways 
in which the circular path may he recognized. If the base of a 
triangle is fixed, and the angle at the vertex is of constant magni¬ 
tude. the moving vertex traces an arc of a circle as long as it re¬ 
mains on the- same side of the fixed ba.se; the property involved 
here is that of eciual angles In a segment. If the base of a triangle 
is fi.xeci, and the other two sides are in constant ratio, the mov¬ 
ing ve rtex traces a circle which endosc's one of the fixcnl vertices. 
If the sum of the squares of the distances of a variable point from 
two fix(‘d points is constant, the 
point traces to a circle whose cen- 

tre is half-way between the two yy 

fixed points. 

Analytic Treatment. — We / 

-may lake for axes of reference 
two lines OX and OV at right 
angles; and. drawing PS jit'r^ien- 
fiifular to OX from any jxiint P, 
denote by .r and y the measure- 
intMits f)A' and NP The two 
quantities x and y are called the 
co-ordinates of P, and the po.si- 

tion of P depends on their values. Fic 3.—analysis of the circle 
the point Ph denoted by (.r, y). to determine its equation 
If C is a fixed point (h. h), P will be restricted to a circle of centre 
C and radius r provided CP^ r: i.e., CP^^r^. or CI?A-LP’«*‘r^, 
if (-/. is tHTiK'iidicuIar to SP: therefore 

(x—h)^\(y—k)^^r^ (I) 

Thi.s i.s the equation of the circle. The variable point P will 
lie on the circle if, and only if, (i) i,s .satisfied. 

The equation | y* | 2ax | -'/jy | r—o (2) 


Fic 3.-analysis of the circle 
TO DETERMINE ITS EQUATION 


may be written in the form which 

is equivalent to (i) if h~—a, k~—b and r^~a^ i b^—c. The 
last of these conclitions is not iTOssible for any real value of r if 
aT-j-A *—c is negative; but, if —c i.s positive, the equation 
(2; is seen to represent a circle whose centre is (—a,~-b) and 
radius \' (a'^-\~b‘^--c). The constants a, b and c in (2) may be 
determined to satisfy specified conditions, and the circle becomes 
then definitely fixed. For instance, if the circle is to pass through 
three given points, the co-ordinates of these must satisfy the 
equation (2), and, on substituting them for x and y, three equa¬ 
tions arc obtained giving a, b and c. If the point (3;, y) is not 
on the circle, but outside it, as at P' (fig. 3), the left-hand side 
of equation (2) is not equal to zero, but, when written as (x-j-fl)* 
I (y-\ b)'^ —(a^-|-/>^— c), or (x —//)^-| (y— k )^—is seen to 
represent CP''^ — CT^ (if P'T is a tangent), which is P'T^. 

A point (x, y) from which the tangent to the circle (2) is equal 
to the tangent to the circle \-y'~\-2a'x-\-2h'y-\ c' — 0 (3J 

satisfies the equation 

x^-\-y'^~\-2ax-\~ihy \-c = 2a'x-j-26'y-j-c'; 

i.e., 2(0 — fl')x4-2 (h ~b')y^(c — c') = o. 

This equation (if the circles (2) and (3) have not the same 
centre) is of the first degree, .so that the point (x, y) lies on a 
fixed .straight line, called the radical axis of the circles. If the 
circles (2) and (3) have tw'o points in common, the radical axis 
Is the line joining these points.' The equation x^-j^y^-f-^Fx-j c — o 
represents, for different values of c, different circles of which 
any two have OV for radical axLs, These circle.s are .said to form a 
coaxial system. If c is negative, all the circles pass through the 
same two points on OV. If c is po.sitive, none of the circles inter¬ 
sect. In either ca.se one circle of the sy.stem may be found to 
pass through any given point not on OV. 

The equation of the tangent at a point (xi, yi) on the circle 
(2) may be shown to he 

XiX-j yiy i a(x j Xi) \ b(y | yO j-c==o. (4) 

If, however, (xi, y) i.s not on, but out.side the circle, equation 
(4) represents the polar of (3,, Vj) that is the straight line join¬ 
ing the points of contact of tangents from (x,, y,). 

Mensuration of the Circle.—The ratio of the length of the 
circumference to the diameter is the same for all circles. This 
number can only be calculated approximately, and is 3-141592- 
f‘5.L‘i‘'^979.I-384^ fs ‘‘s 20 places of decimals. The true value 
of this number is always denoted by tt, and has been recognized 
from antiquity as a mo.st important constant. may be used as 
a rough approximation to tt. Mathematicians have devoted an 
incredible amount of time to the calculation of this number, even 
reaching hundreds of decimal places. It is difficult to believe, 
however, that more than about 
ten figures could ever be pul 
to any practical use; in fact 
31415936 is likely to serve well 
enough. If r is tlie radius, the 
length of the whole circum¬ 
ference is 27 rr. 

Let s measure the arc AB, c 
the chord AB, and h the distance 
from the middle of the arc to the 
chord. By dividing up the area 
of the sector AOB as suggested 
(fig. 4), and reasoning from the 
.sum of a number of small tri¬ 
angles, it is inferred that the area 
of the sector is i r.v; and the 
area of the whole circle is VX 27 r method of determining the area 

r—xr*. OF A CIRCLE 

It has long been known that no construction by ruler and com¬ 
passes can furnish a straight line of length equal to that of the 
circumference of a given circle, or a square equal in area to a 
given circle; though in ancient times “squaring the circle” was con¬ 
sidered an important unsolved problem. Also a straight line can¬ 
not be constructed equal to any given arc of a circle, though ap¬ 
proximate methods exist which work well for an arc which is not 



Fig. -diagram showing a 
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too large compared with the radius. For instance, produce AB 
to P, making BP=^ AB. With centre P and radius PA draw an 
arc cutting at Q the tangent at B. Then BQ — the arc AB ap¬ 
proximately. For an arc forming a quarter circle the error is 
about one part in 300. For of the circumference the error 
is less than one in a million. An approximate relation between 
c, h and 5 is For a value of h less than ^ of 

f. this gives 5 to within of its value. The radius or the 
circle does not appear in this relation. As an example of its use, 
if 144, and ^—144 2, then //=j-3. 

Bibliography. — Euclid, Elements, Bk. Ill; J. L. Coolidge, A 
Treatise on the Circle and the Sphere (1916) ; H. S. Hall and F. H. 
Stevens, A School Geometry ; D. M. Y. Sommerv’ille, Analytical 

Conics (1924). 

CIRCLEVILLE, a city of Ohio, U.S.A., on the Scioto river, 
25m. S. of Columbus; the county scat of IHckaway county. It is 
on federal highways 22 and 23 and is served by the Norfolk and 
Western and the 1 ‘ennsylvania railways. The population in 1940 
was 7,982. Canned vegetables, pork products, straw paper for 
boxes, slock feeds and soybean meal and oil are among its dis¬ 
tinctive manufactures. An annual pumpkin show i.s held. 

The city was laid out (1806) within a circular embankment of 
prehistoric origin, with an octagonal court-hou.se in the centre and 
circular streets around it.,The court-house wa.s burned in 1841, 
and no trace remains of the original plan or of the ancient earth¬ 
works. The city was chartered in 1853. 

CIRCUIT is a path for tran.smitting electrical energy. 

CIRCUIT RIDER, a preacher or minister who supplies 
several localities, preaching at each in succession and thereby 
forming a “circuit.” Francis Asbury, a follower of John Wesley 
inaugurated the custom in the United States in Nov. 1771, and 
for 45 years travelled on horseback, at the rate of 5,000 m. a 
year, preaching twice a day on weekdays and three times on 
Sunday. Each circuit was under the 8U{K*rvision of a Wesleyan 
conference preacher and he might have any number of lay- 
assistants. Any young man who showed aptne.ss for public sjieak- 
ing and willingnt^ss to endure the hard.ship.s of travelling in the 
saddle for weeks at a time over a wild and rough country, might 
become an assistant and finally a circuit rider. The salary w'as $64 
a year until 1800, when it was raised to $80 a year, with the 
horse furnished by the circuit. There were almost no meeting 
houses and services were held in log cabins, bar-rooms or in 
the open. Circuit riders were a considerable religious and moral 
force, especially along the frontier. 

CIRCUITS, in a legal sense, arc the periodical progresses of 
the judges of the .superior courts of common law through the sev¬ 
eral counties of a given region for the purpose of administer¬ 
ing civil and criminal justice. These modern circuits in progresses 
have taken the place of the eyres or itinera of the ancient system. 
The w'ord circuit is also applied to the rotative sittings of judges 
of county courts in the various towns of the districts over which 
they preside. 

It is provided by s. 70 of the Supreme Court of Judicature 
(Consolidation) Act, 1935, that judges of the king’s bench division 
of the high court and every judge of the probate division (if the 
state of business of that division permit) together with such com¬ 
missioners of assize as may be appointed by letters patent shall be 
judges of assize. By virtue of their commis.sion all judges and com¬ 
missioners of assize are entitled within the districts fixed by their 
commission (including the counties palatine of Lanca.stcr and Dur¬ 
ham) to exercise all the powers of civil or criminal jurisdiction 
capable of being exercised by the high court, including (s. 71) the 
trial of revenue causes or proceedings. It is further provided by 
the act (s. 77) that; If at any time it appears to the lord chief jus¬ 
tice that there is no business, or no substantial amount of business, 
to be transacted at the assizes about to be held at any particular 
place on a circuit, he may, with the concurrence of (he lord chan¬ 
cellor, direct that assizes shall not on that occasion be held at such 
place. 

The general regulation of circuits throughout England and 
Wales, in modem times, was originally provided for by s. 23 of the 
Judicature Act, 1875 replaced by s. 70 of the Supreme Court 


719 

of Judicature [Consolidation] Act, 1925). By this .section power 
was conferred on the Crown by order in council to make regula¬ 
tions respecting circuits, including the di.sconiinuancc of any cir¬ 
cuit, and the appointment of the places at which assizes arc to be 
held on any circuit. Under thi.s power, an order in council, dated 
Feb. 5, 1876. wa.s made reconstructing and remodelling the circuit 
system throughout England and Wales. By virtue of this order the 
then existing circuits were discontinued and were replaced by fresh 
circuits. These, after various mutations, are now settled as fol¬ 
lows: the northern, the north-eastern (taken from the northern), 
the midland, the south-eastern, the Oxford, the western, and the 
north Wales (wdlh Chester) and south Wales (divisional) circuits. 
The delimitation of these circuits together with the names of the 
towns throughout Engkind and Wales at which assizes are held are 
set out in some 14 orders in council, all of which are printed in 
Statutory Rules and Orders. Birmingham was first constituted a 
circuit town in the >rar 1884 and, by arrangement, the work there 
became the joint properly of the midland and O.xford circuits. 
There are alternative assize towns in the following circuits, viz., 
on the western circuit, Salisbury and Devizes for Wiltshire and 
Wells ami Taunton for Somerset; on the south-eastern, Ip.swich 
and Bury St. Edmunds for Suffolk; on the north Wales circuit, 
Welshpool and Newtown for Mon(gomcr>'; and in the south Wales 
(division ), Cardiff and Swansea for Glamorgan. 

The appro.vimate dates for the holding of circuit assizes arc: 
winter (about the middle of January), summer (aliout the middle 
of May), and autumn (about the middle of OcloUer). Spring 
assizes for both civil and criminal business are held in April and 
May in two circuits only, viz., at Manchester and Liverpool on the 
northern, and at Leeds on the north-eastern. In the past consider¬ 
able dillicuity was experienced in coping with assize work in the 
provinces and at the same time maintaining the ethciency of the 
common law sittings in London. With the object of obviating this 
as far as possible it has been arranged that certain of the common 
law judges shall remain in London during the whole of the circuits, 
and the others until their respective commission days which arc 
generally arranged to fall on varying dates. 

Counsel arc not expected to practise on a circuit other than that 
to which they have attached themselves, unless they reieive a spe¬ 
cial retainer. They arc then said to “go special,” and the fee in 
such a case i.s 100 guineas for a king's counsel and 50 guineas for a 
junior. In such ca.ses it is customary to employ in the action one 
member of the circuit on which the counsel has come special. Cer¬ 
tain rules have bc'en drawn up by the bar council for regulating the 
practice as to retainers on circuit: (i) A special retainer must bo 
given fora particular a.s.sizc (a circuit retainer will not, however, 
make it compulsory upon counsel retained to go the circuit, but 
will give the right to counsel’s services should he attend the as.sizo 
and the rase he entered for trial); (2) if the venue is changed to 
another place on the same circuit, a fresh retainer is not required; 

(3) if the action is not tried at the a.ssize for which the retainer is 
given, the retainer must be renewed for every subsccjuent assize 
until the action is disposed of, unless a brief ha^ been delivered; 

(4) a retainer may be given for a future assize, without a retainer 
for an intervening assize, unless notice of trial is given for such 
intervening assize. There are also various regulations enforced by 
the discipline of the circuit bar mcs.s. 

In Scotland the judges of the supreme criminal court, or high 
court of justiciary, form al.so three separate circuit courts, consist¬ 
ing of two judges each; and the country, with the cxcei)tion of the 
Lothians, is divided into corresponding districts, called respectively 
the northern, western and southern circuits. On the northern cir¬ 
cuit, courts are held at Inverness, Perth, Dundee and Aberdeen; 
on the w'cstcrn, at Glasgow, Stirling and Inveraray; and on the 
southern, at Dumfries, Jedburgh and Ayr. • (W. W.-P.) 

United States. —In the Federal judiciary in the Uiiitpd States 
there are nine circuit courts of appeals. Each has appellate juris¬ 
diction over a number of the Federal district courts, and each has 
from three to six judges, appointed by the President. Judges of the 
district courts are competent to sit on this bench. A ju.sticc of the 
Supreme Court formerly vLsited each circuit once a year but this 
practice has substantially been abandoned. These courts have 
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apiH'llale jurivdicfion of ihe rnauers determined by the 

district (ourts, hut certain matters are taken directly to the 
>uprenie court. 'I hc c(>uri.s of apjjeals, which sit at the places indi¬ 
cated, ‘re cornj)Osed of the following di^tri(.ts; first circuit at Bos¬ 
ton. Maine, New Haini>shire, Massathusctt.s, Rhode Island and 
Ruerto kito; .‘-ec(»nd oriuil at New' York, Vermont, C^oonecticut, 
northern, southern, eastern and western New' York; third circuit 
at I'hiladelphia, New Jersey, eastern, middle and westcin Pennsyl¬ 
vania and Delaware; fourth circuit at Richmond, Maryland, 
northern arnl sou;hern West \ irKinia, eastern and western Vir- 
C'inia, ea.slern and we^-tern North ('arolina and eastern and western 
.South Carolina; hftfi (inuit at Atlanta, with alternate sittings at 
Montgomery, l-'t Wortli .md New (Jrleans. northern, southern and 
rnichlle (ieorgia, northern and southern Idorida, northern, middle 
and southern Alabama, northern and southern Mississipfji, eastern 
and western Louisiana, northern, southern, eastern and western 
Texas and the Canal /one; sixth cirtuit at Cincinnati, northern 
and southern (jliio, eastern and western Michigan, eastern and 
western Kentucky, and eastern, middle and western Tennessee; 
seventh cin uit at Chicago. Indiana, northern, southern and east¬ 
ern Illinois, and c'aslern and western Wi-.consin; eighth circuit at 
St. l.ouis. with alU*rnafe siitings at Denver. (.!heyenne and St. 
Paul; Minnesota, northern and southern Iowa, eastern and western 
•Mis.soun, cMstern and wcsterti Arkansas. Nebra.ska, C'olorado, 
Kansas, North Dakota, South Ilakoia, eastern, western and norlh- 
i rn Oklahoma VN vommg, I tah and New Mexico; ninth circuit at 
San l-'raiuisro, with alternate sittings at Seattle and Portland; 
norlhern and southern California, (.Iregon, Nevada, Montana, east¬ 
ern and western Washington, Idaho, Arizona, Alaska ancl Hawaii. 

In sevcTul of the states, such as lllinc)is and Mas.sachusetlis, the 
syHtem of circuit.s prevails, with the judges sitting in succession in 
Ihe various tounties of the (ircuit. In a few states the term 
district judge is applied to such olTitials. 

liliK.locaoM’UV Clarence' N. ('allciidcr's AniiriKin C<nirts, Their 
(fr^iinization and Trocedurr (1^:71. 

CIRCULAR NOTE, a do, urnentary reciiu'sf by a bank to its 
foreign correspondents to pay a specitied sum of money to a named 
person. 'Hie person in whose; tavour a circular note is is.sued is 
furnished witli a letter (containing the signature of an ofTicial of 
the bank and the iier'-on named) called a letter of indication, which 
is usually referred to in the circular note, and must be produced 
on presentation of the note?., ('ircular notes are generally issued 
against a pavinc-nt of c .isli to the amount of the notes, but the notes 
need nut neefssarily be c ashed, but may be returned to the banker 
in exchange for the amount for which they were* originally issued. 
.A forged signature' on a circular note conveys no right, and as it is 
the duty of the payer to set' that payment is made to the proper 
person, he cannot recover the amount c»f a forged note from the 
b.inker who o^tied the’ note. (,SVc aCo Lctit.k or Bill of Crkoit.) 

CIRCULARS AND CIRCULARIZING, a means of ad¬ 
vertising and selling which has reached large proportions as a 
result of lapid priming and j)i>stal extension in the i>ast h;df 
century. This cori'^igs of descriptive circulars and other forms 
of adverfi'ing literature sent throu,gh the mails to bring about 
..sides direct to possible customers. It has long been widely ii.sed 
in 1 'ranee and the Ibiited States, in connection with catalogues 
mailed on ie(|iu's| b>’ department stores, seedsmen and manufac¬ 
turers of various article's that can be economically shipped. 

With the development of the mail-order houses, particularly 
in the United States, (he use of this method ot advertising has 
greatly extended. Uat iiogues of i .000 j>.iges or more sometimes 
are sent broadi ast to urban and farm dwellers alike, who give 
orders for clothing, pianos, agricultural implements, household 
utensils and a great variety of other articles. The number of 
mail-order bouses in the United States is estim.-ifed at mi;, with 
yearly sales a[>i)roximating $500,000,000. With the extension of 
the parcel post and fa\(»urable postal rates, (his form of adver¬ 
tising has been widely adopted by manufacturers. (W. S. Hi.) 
CIRCULATING MEDIUM: xce Money 
CIRCULUS IN PROBANDO, in logic, a phrase used to 
describe a form of argument in which the very fact which one 
seeks to demonstrate Is used as a premise, i.e , as part of the evi¬ 


dence on which the conclusion is based. This argument is one 
form of the fallacy known as petitio principii, “begging the ques¬ 
tion.” It is most common in lengthy arguments, the complicated 
character of which enables the speaker to make his hearers forget 
the data from which he began. The following duologue may serve 
as a simple illustration of circular argument. “He speaks with 
angels,” said one of the Master’s disciples. “How know you 
that?” I asked. “He himself admits it,” he replied solemnly. “But 
sup[)ose he lies?” I persisted. “What!” he exclaimed, “a man who 
speaks with angels capable of telling a lie?” {See Fallacy.) 

CIRCUMCISION. From a medical a.s distinguished from a 
ritual aspect this simple operation con.si.sts in removal of a suf¬ 
ficient [loriion of the foreskin to allow of its free retraction beyond 
the glans penis. The operation is performed chielly for purposes 
of cleanliness and to facilitate removal of the smegma which 
normally collects bene.ith the foreskin but sometimes is necessary 
to allow free pa.s.sage of urine. For these purpo.ses it is done a.s a 
preventive measure in the infant. In adults the chief reason for 
its performance is balanitis or intlammation beneath the foreskin 
due to lack of ckvinliness or to the presence of a venereal sore; 
in this case circumci.sion is a neces.sary part of the treatment. 
It is noteworthy that in India the Hindus who do not circumcise 
ritually suffer far more frecjuently from cancer of the penis tl\j^n 
(he Mohammedans who circumcise. Circumci.sion is also an 
initiation or religious ceremony among Jews and Mohammedans, 
and is a widespread institution in many Semitic racc.s. It re¬ 
mains, with Jews, a necessary preliminary to the admission of 
firo.sclytes. Its origin among them is placed in Ihe age of Abra¬ 
ham (Genesis xviD, and at all events it must have been very 
ancient, for flint stones were used in the operation. The signif¬ 
icance of the rite has been much disputed, including views that 
it was a tribal badge, a substitute for sacrifice and an act of 
cleanliness. Most probably, it was connected with marriage. {See 
MUTILATIO.NS AND Df.FORMATIONS ) 

CIRCUMNAVIGATION OF THE WORLD. Although 

the efforts to find a route to the Indies had already led to the 
great voyages ot (.'olumbus, the Cabots, Bartholomew Diaz and 
Vasco da Gama, to Ferdinand Magellan was due the honour of 
having first sailed round the world {1519-22), although he him¬ 
self di^d on the way. The first British circumnavigator was Sir 
Francis Drake (1577-.S0). who was followed by others, English, 
French and Dutch in the next two centuries, until the celebrated 
three voyages of Captain James Cook in 1768-70, 1772-75, 1776- 
79. practically completed the discovery of (he main outlines of 
the known world. {Sec individual biographies and the articles 
Gi'.ografiiy and Map.) 

CIRCUMSTANTIAL EVIDENCE is a kind of indirect 
evidence. Suppose something happens in the presence of witnesses 
who observe it, then their evidence is direct evidence of the oc¬ 
currence. But now sup|)ose there is no such direct evidence of the 
event, then we have to rely on indirect evidence, if any. Such in¬ 
direct evidence u.sually consists of certain circumstances surround¬ 
ing the event or in some way connected with it. By piecing these 
circumstances together we may get an intelligible, coherent ac¬ 
count of the whole course of the event or events in question. This 
piecing together of the data is a kind of hxpothesis, ancl there may 
be several rival hxpotheses to account for the facts. But as in all 
cases of the use of hypotheses, the hxpothesis which gives the 
most adec]uate and consistent explanation is usually accepted. In¬ 
ference from circumstantial evidence resembles ordinary induc¬ 
tion to the extent that it involves the use of hypotheses and their 
verification, but it is unlike ordinary induction inasmuch as it does 
not aim at a generalization, being concerned only w'ith some par¬ 
ticular event. The systematic character of inference is perhaps 
most obvic^us in the case of inference from circumstantial evi¬ 
dence. for it manifests most clearly the process of the imaginative 
construction of a coherent system out of fragmentarj' evidence. 
The most familiar occasions for the exercise of inference from cir¬ 
cumstantial evidence are criminal cases. Criminals naturally take 
precautions against the possibility of direct evidence, and are usu¬ 
ally betrayed by circumstantial eWdencc. See Evidence. See 
A. Wolf. Essentials of Logic (1926). 
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CmCUMVALLATION, LINES OF, in fortification, a as 24 of these would take place in a day. The competitors wore 


continuous circle of entrenchments surrounding a besieged place, 
facing outwards, by w'hich the besieger protected himself against 
the attack of a relieving army from any quarter (from Lat. 
cirettm, round, and vallum, a rampart). “Lines of contravalla- 
tion" were similar works but naturally of less circumference, 
facing inwards, as a resistance against the sorties of the besieged. 

CIRCUS, a space in the strict sense circular, but sometimes 
oval or even oblong, intended for the exhibition of races and 
athletic contests generally (Lat. circus, Gr. AipAos or kpLkos, a ring 
or circle; probably “circus” and “ring” are of the same origin). 
The circus differs from the theatre inasmuch as the performance 
takes place in a central circular space, and not on a stage at one 
end of the building. 

In Roman Antiquities the circus was a building for the ex¬ 
hibition of horse and chariot races and other amu.sements. It con¬ 
sisted of tiers of seats running jiarallel with the sides of the 
course, and forming a crescent round one of the ends. The other 
end was straight and at right angles to the course, so that the 
plan of the whole had nearly the form of an ellipse cut in half 
at its vertical axis. Along the transverse axis ran a fence (spitui) 
.separating the return course from the starting one. The .straight 
end had no seats, but was occupied by the stalls (enrerres) where 
the chariots and horses were held in readiness. This end con¬ 
stituted also the front of the building with the main entrance. 
At each end of the course were three conical pillars (mrtac) to 
mark its limits. 

The oldest building of this kind in Rome was (he Circus 
Maximus, in the valley between the Palatine and Aventine hills, 
where, before the erection of any permanent structure, races 
appear to have been held beside the altar of the god Consus. The 
lir.st building is assigned to Tarquin the younger, but for a long 
time little seems to have been clone to complete its accommoda¬ 
tion, since it is not till 3:y n.c:. that we hear of stalls being erected 
for the chariot.s and horses. It was not in fact till under the em¬ 
pire that the circus became a conspicuous iiublic resort. Caesar 
enlarged it to some extent, and also made a canal 10 ft. broad be¬ 
tween the lowest tier of seats {podium) and the course, as a 
precaution for the spectators’ safety when exhibitions of fighting 
with wild beasts, >uch as were afterward confined to the amphi¬ 
theatre, took place. When these exhibitions wrre removed and (he 
canal (curipus) was no longer necessary, Nero had it filled uj). 
Augu.slus is said to have placed an obelisk on the spina between 
the mefar and to have built a new pulvinar, or imperial box; but 
if this is taken in connection with the fact that the circus had 
been partially destroyed by fire in 31 n.c., it may be su[)posc(l 
that besides this he restored it altogether, (^nly the lower 
tiers of seals were of stone, the others being of wood, and this, 
from the liability to fire, may account for the frequent restora¬ 
tions to which the circus was subject ; it would also explain the 
falling of the seats by which a crowd of people were killed in the 
time of Anluniiius Pius 

In the reign of Claudius, apparenth- after a fire, the carccrcs of 
stone ftufa) were rejilaced by marble, and (he metae of wood by 
gilt bronze. 

Under Domitian, again after a fire, the circus was rebuilt, and 
the carcercs increased to twelve instead of eight as before. The 
work was finished by Trajan. | 

The circus was the only public spectacle at which men and i 
women were not separated. The lower seats were reserved for j 
persons of rank; there were also various state boxes, c.g., for the j 
giver of the games and his friends (called cubicula or sufigestus). 
The principal object of attraction apart from the racing must 
have been the spina or low wall which ran down the middle of 
the course, with its obelisks, images and ornamental .shrines. On 
it also were seven figures of dolphins and seven oval objects, 
one of which wa.s taken down at everj' round made in a race, so 
that spectators might see readily how the contest proceeded. The 
chariot race consisted of seven rounds of the course. The 
chariots started abreast, but in an oblique h'ne, so that the outer 
chariot might be compensated for the wider circle it had to make 
at the other end. Such a race was called a missus, and as many 


different colours, originally white and red {alhafa and russala), 
to which green {prasina) and blue {vcnclai were added. Domi¬ 
tian introduced two more colours, purple and gold {purpurcus et 
auratus pannus), which probably fell into disusr* .after his death. 
To provide the horses and large siatt of aiteiulants it was neces¬ 
sary to apply to rich capitalists and owners of studs, and from 
this there grew up in time four companies {jactioncs) of circus 
purveyors, which were identified with the four eolours. and with 
which those who organized the races contracted for the proper 
supply of horses and men. The drivers {auri^av. ai^ifatores ), who 
were mostly slaves, were sometimes liidd in high repute for their 
skill. The horses most valued were those of Siiily, Spain and 
Cappadocia, and great care was taken in training them. Chariots 
with tw'o horses {bif^ac) or four {(juadrJ^iW) were mo.sl common, 
but sometimes also they had three (/ncnci and exceptionally 
more than four horses. Occasionally there was combined with the 
chariots a race of riders {dcsulforcs}, eacli ride r h.iving tveo horses 
and leaping from one to the other during the race. .At certain of 
the races the proceedings were o[H‘ned by a pompii or procession 
in which images of the gods and of the imperial family deified 
were conveyed in cars drawn by horses, mules or elephants, at¬ 
tended by the colleges of priests, ;ind led by the i>residing magis¬ 
trate (in some cases by the emperor himself) seated in a chariot 
in the dress and with (he insignia of a triumphator. The [iroces* 
sion pa.sscd from the cajiitol along the forum, and on to the ciriiis, 
where it was received by the people sbmding and clap[)ing their 
hands. The presiding magistrate ga\'(‘ the signal for (he races 
by throwing a white flag (mnppa) on (o tlie cour.se. 

Next in importance to the Circus Maximus in Rome was the 
Circus riaminius, erected 221 n.r. in (he ccnsorsliip of C. Flnmin- 
ius, from whom it may have taken its name; or the name may 
have been derived from Praia I'laminia, where il was silualeil, 
The only games that are known to have been ct'icbrated in (his 
circus were the Ludi Tourii and Plrbrii. There is no mention of 
it after the 1st century. Its ruins were identified in the iiith 
century at S. Catarina dei Tunari and the Palazzo Mallei. 

A third circus in Rome w'as erected by Caligula in the gardens of 
Agrippina, and was known as the Circus Ncronis, from the no¬ 
toriety which it obtained through the Circensian pleasures of 
Nero. A fourth was constructed by Maxentius outside the I’orta 
Ajijiia near thi* tomb of t'aecilia Metella, where its ruins are still, 
and now afford the only instance from which an idea of the 
ancient drii in Rome can be obtained. It was altribuled to 
Caracalla, till the discovery of an in.^criplion in 1S25 showed it 
to be the work of Maxentius. Old topographers sjieak of the six 
circi, but two of these ajiiicair to be imaginary, the Circus Florae 
I and the Cirtus Sallustii. 

' Circus races were held in connection with the following public 
i festivals and generally on the last day of the festival, if if 
j extended over more than one day.—(1 ) I'he Cousuulia, Aug. .?i, 
Dec. 15; (2) Equirria, l‘'eb. 27, March 14; (3) Ludi Romani, 
Sept. 4-19; (4) Ludi Plcbcii, Nov. 4-17; (5) Cvrialia, April 12- 
19; (6) Ludi Apollinarrs, July O-13; ( 77 Ludi Mc^’,ak’ns(\s, Ajiril 
4-10; (8) Floralia, April 2;^-May 3. 

In addition to .Smith’s Ditliouary 0) Auliquitiis {.md ed., iHc^o), 
see articles in Darcmberg and .SagJio’s lUdionnnirr des aniiquilh, 
Pauly-Wissowas Rcalcfu y/clopddir dir didsiscinn AUertumsu'issen 
schuft, iii. 2 (i8yo), and Martiiiardt, Romisihe Staativcnvoltun^, iii 
(2nd ed., 1885), p. 504. 

The Modern Circus.—The “circus” in modern times is a form 
of iiopular entertainment which has little in common with the 
institution of classical Rome. U is frequently nomadic in char¬ 
acter, the place of (he permanent buihiing known to the ancients 
as the circus being taken by a tent, which is carried from place to 
place and set up temporarily on any site procurable at country 
fairs or in provincial towns, and in which spec lai ular fierformances 
arc given by a truufic employed by the proprietor. The centre of 
the tent forms an arena arranged as a horse-ring, strewn with tan 
or other soft substance, where the performance.s take place, the 
seats of the spectator.5 being arranged in ascending tiers around the 
central space. The traditional type of exhibition in the modem 
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travelling circus consists of feats of horsemanship, such as leap¬ 
ing through hoops from the back of a galloping horse, standing 
with one foot on each of two horses galloping side by side, turning 
somersaults from a springlioard over a number of horses standing 
close together, or accomplishing acrobatic tricks on horseback. 
Th^'se performances, by male and female riders, are varied by the 
introduction of horses trained to perform tricks, and by drol- 
Icrie.s on the part of the clown, whose place in the circus is as 
lirinly established by tradition as in the pantomime. 

The popularity of the circus in England may be traced to that 
kept by Philip Astley (d. 1814) in London at the end of the i8th 
century, Astley was followed by Ducrow, whose feats of horse¬ 
manship had much to do v/ith establishing the traditions of the 
circus, which were perpetuated by Ilenglcr’s and Sanger’s cele¬ 
brated shows in a later generation. The intluence of P, T. Barnum 
(United States), whose claim to be the possessor of “the greatest 
show on earth" was no exaggeration, brought about a consider¬ 
able change in the character of the modern circus. In arenas too 
large for speec h to be easily audible, the traditional comic dialogue 
of the clown assumed a less j)rominrnt place than formerly, while 
the vastly increased wi'alth of stage jiroperties relegated to the 
background the old-fashioned equestrian feats, which were re¬ 
placed by more ambitious acrobatic performances and by exhi¬ 
bitions of skill, strength and daring requiring the employment of 
immense numbers of performers and often of complicated and 
expensive machinery. These tendencies are, as is natural, most 
marked in shows given in permanent building.s in large cities, 
»uch as the London Ilipixidrome, which was built as a combina¬ 
tion of the circus, the menagerie and the variety theatre, where 
wild animals .such as lions and elephani.s from time to time ap- 
|K*ared in the ring and where convulsions of nature such as floods, 
earthciu.akes an<l volcanic eruptions have been produced with an 
extraordinary waalth of realistic display. At the Hippodrome in 
I'ari.s, a circus of the true classical type in which the arena is 
entirely surrounded by the seats of the spectators, chariot races 
after the Roman model were held in the latter part of the igth 
century, at which prizes of considerable value were given by the 
management. In accordance with the developments just described, 
the circus may at the present time be divided into three distinct 
types. The British i.s a caravan, the continental a music-hall fitted 
with arena and stables, and the American a mobile arsenal of 
amusements. 

In none of the.se are the traditions of Philip Astley, father of 
the modern ciriu.s, strictly upheld. His amphitheatre, a combina¬ 
tion of riding school and music house, retained much of the 
ancient dignity of horsemanship. 

Since about icj.-o, interest in the circus has been re-awakened 
in .several countric's, incliiding Ru.ssia, where the Soviet has per¬ 
mitted companies to be reorganized. 

In France where the vogue took long to die. as the building of 
the handsome ('irciue de Paris a few years before World War 1 
proves, the revival came cjuickly, jiartly because of the enthusi¬ 
asm for the ring .shown by the modern school of painters. Thi.s 
return to popularity was first marked by the redecoration of the 
('irque Medrano in in the same year the Nouveau Cirque, 

whicli from 1014 had been an ordinary music-hall, was occupied 
by a menagerie, and, as the next step, the American bur was 
aimlishc'd so that the stable.s could be restored; the Cirque 
d’Hiver, the scene of Gemier’s production of Ot dipv Rot, in the 
season i(>ic>-20 and afterwards a motion picture theatre, once 
more became a circus in 11^^3-24; and this upward progre.ssion 
was crowned in 1023 when the French Minister of Public Instruc¬ 
tion made the three Fratellini, the most jKipular clown.s of France, 
oflicers of the Academy. In Australia the Wirth Brothers have 
conducted a railroad circus on the American model {.vc<* below) 
for many years, but the mammoth show lias yet to establish itself 
in Europe despite the success of Barnum and Bailey s visits be¬ 
tween the years i 83 o and 1900. 

Although it long has drawn its performing talent from the ends 
of the earth, the circus in its vast sif-e and peculiar mobility is | 
American to the core. Nowhere else has it achieved the proper 
lions existing in the U.S.A. 


Internfttiofial Clrcui, —Successful attempts to create an 
international circus have been made at Olympia, London. For 
the Christmas holidays of 1906-07 C. B. Cochran installed there 
a company from the Cirque de Paris with other acts; for the 
season of 1913-14 he brought instalments of the Hagenbeck Zoo 
from Berlin, thus introducing the idea of Mappin terraces into 
England, and engaged a German stud of 250 horses, besides an 
American trick rider, French downs and many other performers, 
mostly from the European continent. Each Christmas since 1920 
there has been at Olympia an international circus managed by 
Bertram W. Mills. Otherwise the British circus is still a kind 
of large family party travelling from town to town in little 
cottages on wheels and congregating each Christmas at the Agri¬ 
cultural Hall, Islington, just as they congregated 100 years ago 
in St, George’s Fields. 

To-day they still perform the tricks that amused the country 
before the circus was invented. Thus, in 1925, dogs and monkeys 
were acting in Bostock’s Royal Italian Circus a scene called 
The Deserter, ending with the execution of a Pomeranian by a 
monkey seated on a pony, which recalls the drama of The Deserter 
acted by dogs and a monkey at Sadler's Wells in 1785. After 
most of the buildings installed by Henglcr, Sanger and others, 
in the chief towns and cities of the United Kingdom had been 
put to other uses, the “tenting" companies became more like 
the old fair folks than Astley’s performers. They exhibited per¬ 
sonal skill instead of combining to [iresent “equestrian dramas,’’ 
of which the last relic w^as the Wembley stag hunt and Roman 
chariot races, two favourite circus items since Astley’s was first 
built. Likewise the jester is disappearing, the fun now being 
provided mainly by silent clowns W(‘aring the one-piece garment 
of the French “grotesque," the ill fitting evening clothes of the 
“Auguste” or the costume of Charlie Chaplin of the films. 

Entertainments of a character similar to the circus include the 
International Rodeo, held under C. B. Cochran's management at 
the British Empire Exhibition in 1924, which w'as a contest in 
steer wrc.stling and buck-jumping between cow'boys who were 
showmen in the sense that prize money was their livelihood. In 
July 1925 a band of Cossacks gave an exhibition of horseman¬ 
ship in London and Paris, including a dramatic sj^iectucle enlivened 
by comic tumbles from horseback. 

BrucioORAeHY.—Files of Variety, Clipper and Billboard (New York, 
i()2o-2.s) ; George Concklin, The H’c/vj of the Circus (1021) ; Gustave 
Friq.iville. An Music Hall (1023); M. R, Werner, Barnum (102,1); 
C. H. Cochran, Secrets of a Showman (1925); M. Willson Disher, 
Clowns and Pantomimes (1925). (X.) 

UNITED STATES 

The American circus is a spectacular form of entertainment, 
nomadic in character, pri'seniing its exhibitions in tents (rarely 
in buildings), and moving its performers, stuff, working crew, ani¬ 
mals and all paraphernalia on its own railway cars; or, in the case 
of a few small shows, by horse-drawn wagons, motor trucks or river 
boats. It comprises, physically, in the order met with from the 
approach ("front"); refreshment booths (“candy stands’’); 
ticket and oft'ice wagons; one or more side shows ("kid shows") 
containing human and animal oddities; the big show main entrance 
("front door '); the canopied way ("marquee") leading to the 
menagerie; the menagerie tent exhibiting animals caged and in 
corrals; the elephant “line up" and refreshment stands; the 
canvas-walled passage (“connection") leading from the menagerie 
to the main-tent (“big top’ ); the rear entrance (“back door") 
to the main-lent, opening on a compound (“back yard") in which 
are located performers’ dressing tents, properties, property and 
wardrobe wagons, vehicles used in pageant (“the spec.’’), and 
other equipment essential to the production. 

Early American Circtis —During colonial days several Eng¬ 
lish showmen brought small troupes to the United States. Among 
the first was Ricketts’ Circus which exhibited in the Greenwich 
theatre near the Battery, New York, in 1795. Probably the first 
American bom showman of note was Rufus Welch, who in 1818 
managed a wagon show and later directed larger outfits. In Nov. 
1826, the Mt. Pitt Circus opened on Broome street, New York, in 
a building seating 3,500 persons, said at that time to be the largest 
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place of amusement in America. Early circuses, but subsequent 
to the foregoing, were those of “Old” John Robinson, Dick Sands 
and Van Amburgh, the two last named making European tours 
in the ’40s. 

Notable among American tent showmen may be named L B. 
Lent, Adam Forepaugh, Dan Rice, the Sells brothers, W. C. Coup, 
P. T. Bamum, James A. Bailey and the Ringling brothers. Lent’s 
historic New York circus played winter engagements in 14th 
street opposite the old Academy of Music, and toured under 
canvas during the summer months of tne ’60s and early ’70s, 
his being the first show of size to travel by rail. Forepaugh was 
one of the tent world’s most picturesque characters and the 
reputed precursor of the modern beauty contests. In 1880 he 
offered a prize for America’s most beautiful woman, resulting in 
the selection of Louise Montague who thereafter rode in his 
street parade as “the $10,000 beauty.” Rice was the most famous 
of American clowns and operator of boat shows on the Mississippi. 
The Sells brothers, Ephraim, Allen, Lewis and Peter, in 1S72 
founded the show bearing their name, giving distinct impetus 
to the “brother idea” in the circus world. Coup, a remarkable 
organizer who, in i86g, projected the largest circus known up 
to that time, originated performances in two rings, and assisted 
by Dan Costello persuaded P. T. Barnum to enter the circus 
held. Barnum, in his 60th year, brought his internationally ad¬ 
vertised name and ability as a proprietor of museums, impresario, 
lecturer and author to the tent show world, thereby giving it in¬ 
calculable publicity and advancement. Bailey, generally acknowl¬ 
edged to have been the master showman both past and present, 
introduced a third ring and devised intervening stages. Brilliant 
alike as an organizer, originator and financial genius, he directed 
superb productions throughout America and toured European 
countries at the head of the largest circus ever sent across the 
Atlantic. The Ringling brothers, August G., Otto, Albert, Alfred 
T., Charles, Henry and John were remarkable for their individual 
ability to direct separate departments of their show. Beginning 
in 1882 the Ringlings brought the show bearing their name to a 
size equalling that of the largest. Upon the death of Bailey they 
in 1907 purchased the Barnum and Bailey “Greatest Show on 
Earth,” but conducted it as a separate institution until 1919 when 
they combined it with that bearing their name. 

The consolidation was directed by John Ringling, until bis 
death in 1936. 

The Modern Circus.—Unlike European circuses, the modern 
American circus sells a ticket which includes admission to both 
the menagerie and circus performance. Following the “big show” 
programme an after show is given in the main-tent for which 
there is an additional charge. 

This is called the “concert,” though it has frequently taken on 
the character of a “wild west” entertainment. The “big show” 
programme appeals largely to the eye, since the greater size of 
the modern main-tent has rendered impossible a continuance of 
the “talking clown” and like audible features of the former one- 
ring circus. 

Today the feats of human equestrians, aerialists, gymnasts, 
acrobats and clowns, interspersed with a number of trained 
jungle beasts and domestic animals are presented in ground 
rings, on ground platforms (“stages”), from aerial apparatus and 
from steel arenas so distributed as to be enclosed within or above 
the confines of an oval course-way (“hippodrome track”) with 
the spectators seated in chairs (“grand stand”) and on bleachers 
(“the blues”) in such a manner as practically to surround the 
entire area of action. | 

An average of 30 different tent shows (the largest requiring 
approximately 100 railway cars to transport it and the smallest 
using but a single car) tour more or less extensively through the 
United States each year. 

The touring season usually begins in April or May and con¬ 
tinues into November. The intervening time is spent in “winter 
quarters.” 

The biggest of the circuses, Ringling Bros, and Barnum & 
Bailey, makes its springtime debut in Madison Square Garden 
(a large building) in New York city, and then pla>'s a short en¬ 


gagement in a similar building in Boslon. Thereafter it tours 
under canvas. 

There are not many circuses travelling by rail; rno.^t of the 
smaller ones are motorized, travelling the highways of the coun¬ 
try much the .same as their ancestors, the wagon or ‘mud” shows, 
did a hundred vears ago. (E. P. N.; X.) 

CIRENCESTER (sis'& 9 -t\ir or sls'et-yr). market town and 
urban district. Gloucestershire, England, on the river Churn, 95 
mi. west-northwest of London. 

Pop. (1938) 8,138. Area 9 sq.mi. It is served by the Great 
Western railway. 

It is the site of the Komano-Bnlisli Connutm, at first ircrhaps 
a military po.st, but afterwards, a civilian city. There are ruiivs of 
an amphitheatre and indications of the walls. At Cliedworth, 7 mi. 
northeast, i.s a Roman villa. Cirencester (Cirmn-aslrr, Cyreu- 
ceastcr, Cyringccastcr) is described in Dome.sday as ancient de¬ 
mesne of the crown. The manor was granted by William 1 to 
William Fitzosbern; on reverting to (he crown it was given in 
1189, with the township, to the Augustinian abbey founded here 
in 1117 by Henry I, of which there remain a Nonnan gateway 
and a few capitals. The parish church is mainly IVrpendicuIar, 
with a high embattled tower. Among its many chapels that of St 
Catherine has a beautiful roof of fan-tracery in stone, dated 
1508. The townsmen struggled in vain througliout the middle 
ages to show that Cirencester was a borough. For their success 
against the earls of Kent and Salislmry Henry IV in 1403 gave 
the townsmen a guild merchant. In 1418 the charter was annulled, 
and in 1477 parliament declared that Cirencester wa.s jiot cor}X)- 
rate. There were several unsuccc.ssful attempts to re-eslabli.sh the 
guild merchant. Beside.s the “new market” of Dome-sday book 
the abbots obtained charters in 1215 and 1253 for fairs during the 
octaves of All Saints and St. Thomas the Martyr. The w’ool trade 
gave these great importance: in 1341 there were ten w'ool mer¬ 
chants in Cirencester, and Camden calLs it the greatc.st market 
for wool in England. The grammar school dale.s from 1460. 

Oakley Park was laid out during the i8th century by Lord 
Bathurst. A mile west of the town is the Royal Agricultural col¬ 
lege, incorporated in 1845, but later reorganized. Closed 1915-22, 
it was considerably enlarged in 1938. There arc two museums 
containing mosaics, inscriptions, carved and sculptured stones. 
The industrie.s of Cirence.stcr comprise various branches of agri¬ 
culture. It has connection by a branch canal with the Thames and 
Severn canal. Cirencester became a parliamentary borough in 
1572, returning two members until 1867. From (hat year until 
1885 it returned one member. It is now include d in the Ciren¬ 
cester and Tewkesbury division of Gloucestershire. 

CIRE PERDUE; sec ScuLPTUKF, Techniqi’k: Casting and 
Finishing. 

CmaLO, DOMENICO (173^1799), Italian physician, 
botanist, and revolutionist, was appointed as a young man to a 
botanical professorship, and later travelled to France and England, 
where he was elected a fellow of the Royal Society. On his 
return to Nai>les he was appointed successively to the chairs of 
practical and theoretical medicine. He wrote voluminously on 
scientific subjects, particularly botany, on, which his most im¬ 
portant work was Fundament a botanica sive Philo sophiac botani- 
cae explkatio. On the establishment of the Parthenopcan repub¬ 
lic in Naples, Cirillo became president of the legislative commis¬ 
sion. When the town surrendered (0 Cardinal Ruffo, the vengeance 
of (he royalists was wreaked upon Cirillo, and despite Lady Ham¬ 
ilton’s intercession, Nelson had him hanged Oct. 29, 1799- 

See L, Conforti, Napoli nd (Naples, 1889); C. Giglioli, 
Naples in 1790 (1903); C. Tivaroni, L’llalia durante il dominio 
francese, vol. ii. 

CIRQUE, a French word used to denote a semi-circular 
amphitheatre, with precipitous walls, at the head of a valley in a 
glaciated mountain region (Lat., circus, ring), generally due to 
the basal sapping and erosion beneath the be^gsehrund of a glacier. 
The bergsehrund is a large crevasse, in the form of a great sym¬ 
metrical arc, parallel to the bead of the nHe {see Glacier); it 
lies at a short distance from the exposed rock surface and sep¬ 
arates the stationary from the moving ice, and in early summer, 
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when the Khicier commences to move, i( opens and exposes the 
rock at its hast* to diurnal (liant;es of temperature. Fro.st action 
then causes rapid disintegration downward at its ba.se and back¬ 
ward upon such i)art of the rock surface as is exposed in the 
fjert?schrurirl beneath the .stationary ice, thus producing the char- 
a( [eristic form of the (irque. The formation of cirfjues has 
[)layed an important jiart in the development of the scenery of 
glaciated mountain tracts. Aretes (.sharp ridges) are formed by 
the inlersettion t)f two cirques, and pyramidlikc peaks .such as 
the Matterhorn and .Vnowdcjn are remnants left by the rcce.ssion 
of three or more cir(|ue“.. (’irtjues fre(iuently contain lakes, for, 
owing to the action of the bergsehrund, the floor slopes toward 
the mountain m.es. W. IJ. Johnston (Journ. of Gcol. vol xii p. 
56q) first recognized the processe.s giving rise to cirque forma¬ 
tion by actually desc(“nding a bergsehrund on the Mount Lyell 
glae ier. Hollow^ of .sirnil.ar shape to (ir(|ues occur in limestone 
regions which may not have been glaciated. These are formed 
by aqueous solution atul are not true cirques. 

CIRRIPEDIA, a .subclass of the Crustacea (q.v.), compms- 
ing the barnacles and acorn .shells and certain parasitic forms 
related to the‘in. All (.‘irripeclcs are completely sedentar>' in the 
adult state and with the loss of the p)owcr of locomotion they 
have heiome so rnodihed as to shf)W', at first sight, little trace of 
resetnhlancc to the more ordinary Crustacea. 

The (ommon goose harnai le. I.cpas nuatifern, is found adhering 
to the bottom of .ship.s and tp floating timber. It has a fleshy 
Nfalk, lixed at one end to the .sup[)orting object and having at 
(he other end a shell of five sejiaratc plates enclosing the body 
of the animal. The stalk is formed from the front part of the 
head, and the liofly, when exposed by ojiening (he shell, is seen 
to be bent nearly at right angles to it. Embedded in the cement 
which fastens the end of the stalk to the support may be found 
the remains of the antenmiles whicli served for the atl.ichment 
of the larva. The antennae are wanting, but within the .shell the 
motilh is surrounded by mandibles, maxillulae and maxillae, and 
these are followed by six jxiirs of long, curled, two-branched 
ajipendtiges fringed with h.iirs. These at)t)endage.s can he p)ro- 
(ruded from the slitlike opening of (he sliell, forming a kind of 
c.asting net for the ca|)turc of minute lloating particles of food. 
The acorn shells which are abund.int in most seas attached to 
rocks in shallow’ water, differ from the goose barnacle and its 
allies in having no peduncle. The shell is conical, cemented 
directly to (he rock, and h.is an opening at the top closed by four 
movable valve,''. 'I'he shell has a more or less perfect radial sym¬ 
metry. barnacles arc iinjiortant shii) fouling organisms, which 
may im|)edc the* speed of a ship by 50’k, delaying voyages, 
increasing fuel c()nsum{>(ion, the wear and tear on machinery 
.111(1 frf{|ucnt loss of time in docking (o remove offending growths. 
It has been rslimated ( that the annual cost of fouling was 

.'{^100,000,000. The lleshy parts of the largest barnacle arc rcl- 
islu'd in tdiile, where Ihilanus psittiuns grows to impxising size, 9 
in. in height by 3 in. in diameter; other large balanoids arc 
eaten I'V the aborigines on the northwi'st coast of America. In 
Japian smaller species are culti\ate(l on clump.s of bamboo set 
along shore. At intervals of three months the attached barnacles 
are beaten off for use as manure. 

Allied to (he more normal Cirripedia ju.st described are a num¬ 
ber of more degenerate and, for the most part, parasitic forms. 
The most degi'nerate are the members of the order Rhizocepihala, 
of which the genus Siicculina, a common parasite of crabs, is a 
familiar example. It lias a simple saclike body attached under the 
abdomen of the crab by a short stalk from which rootlike 
{)rorcss('s ramify throughout the internal organs of the host. The 
body is enveloped by a tleshy mantle with a small op>ening and is 
without app('ndigcs, mouth or alimentary canal, the only organs 
which ,'ire well developed being those of the reproductive system. 
Tlun' is no trace of Arthropt'dous structure and only the larval 
dcveloi,)ment allows Saci nUmi to be referred to the Cirrijjedia. For 
the effect of Sacrulina oti its host, sre Skv. Largest of the Rhizo- 
ccphala is Bnarosaccus cailosus found living on a Jithodid crab 
taken from more than 250 fathoms off the southeastern United 
Stales. This huge, tumourlike parasite is nearly 4 in. long, more 


than 2 in, high, and li in. thick. 

Unlike the majority of Crustacea and. indeed, of ArthropocUi 
in general, the Cirripedia are nearly all hermaphrodite, but in a 
few' .species dwarf and degenerate male individuals are found 
attached at, or w'ithin, the opening of the shell of the normal indi¬ 
viduals. The latter may be, as usual, hermaphrodites, in which 
case the males were termed by Darwin “complemental males” 
but in a few instances the large individuals are purely female 
and the separation of the sexes is complete. It was demonstrated 
(1942) in the Rhizocephalari Peltogaster pagiiri that the cypris 
larvae attaching within the mantle cavity of young Peltogasters 
become masculinized to serve as functional males. 

Most Cirripedes are hatched from the egg in the nauplius stage, 
but the earliest larvae are characterized by the development of 
spines and processes from the body and in some oceanic species 
tlif.se .spines are of relatively enormous length. At a later stage 
the larva is enclosed in a bivalve shell superficially resembling that 
of an Ostracod and on this account it is known as the “cypris” 
stage. Like the nauplius stages the cypris sw’ims freely but ulti¬ 
mately it attaches itself by the anlennules, which are provided 
with glands producing an adhesive secretion. The shell is cast 
off, leaving a membranous mantle within which calcareous plates 
appear, at first, apjiarently, always five in number. 

The Cirripedia are almost exi lu.sively marine animals, only one 
or two .species penetrating a little way into e.stuaries and the like. 
C'crtain .species attach thcm.sclves to whales, marine turtle.s, or 
the larger Crustacea, and truly parasitic forms are found on 
Echinoderms and Crustacea, The earliest fossils definitely re¬ 
ferable to (he Cirripedia occur in the Rhaetic formation and 
belong to the Lepadomorpha. 

Though complicated by the obscure relationship of parasitic 
forms to more norifial Cirripedes, the classification generally 
adopted is as follows: 

Order Thoracica, with six pairs of thoracic appendages, divided 
into four suborders; Lrpadomorpha, the stalked liarnacles (Lepas, 
Scnlpcllum, Mitclla); Fcm/camorp/ni, asymmetrical se.ssile forms 
(Verruca'), Brachylepadomorpha (sessile, fossil only. Pycnokpas, 
Brachykpeus); Balanoviarpha, the sessile acorn .shells and rock 
barnacles (Balanus, ChtJtamalus, Coronula, Chelonibia). 

Order Acrothoradca, somewhat degenerate forms with fewer 
thoracic appendages, boring in shells and corals (Alcippe). 

Order Ascothoracica, six pairs of thoracic appendages, only 
Cirripede with definite, at times segmented, abdomen, parasitic 
on Coelcntcrates and Echinoderms; affinities obscure (Laura, 
Dendrogaster). 

Order Apoda, no thoracic limbs, only known specimen de- 
.scribed by Darwin; from mantle cavity of another Cirripede 
(Protcolepas). 

Order Rhizocephala, degenerate parasites of Decapod Crustacea, 
only Cirripedes without any alimentary canal; no trace of seg¬ 
mentation in adult, w’holly without appendages (Sacculina, Pclto- 
gaster). (Sec Acorn Shell; Barnacle; Crustacea.) 

(W. T. C.; W. L. St.) 

CIRTA: A. 'c Constantine, Algeria. 

CISCO, a city of Eastland county, Texas, U.S.A., 108 mi. 
W. by S. of Ft. Worth on federal highway 80, and served by 
the Missouri-Kansas-Texas and the Texas and Pacific raihvay.s. 
Pop. (1940) 4,808. It is in a gas and oil region; has several manu¬ 
facturing industries; and is an important market for horses, 
mules, cattle, corn, wheat, cotton, peanuts, poultry and other 
agricultural products. Just north of the city is Lake Cisco and 
Williamson dam, and just below it is an immense concrete swim¬ 
ming pool. Cisco was founded in May 1881, and was incorporated 
later in that year. It was named after John J. Cisco, banker and 
director of the Texas Central railway. 

CISSEY, ERNEST LOUIS OCTAVE COURTOT DE 
(1810-1882), French general, was bom at Paris on Sept. 23, 
1810, and after passing through St. Cyr, entered the army in 
1832. He served in Algeria ancl in the Crimean War, and became 
general of division in 1862. When the Franco-German War broke 
out in 1870, de Cissey was given a divisional command in the army 
of the Rhine, and he was included in the surrender of Bazaine’s 
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army at Metz. He held a command in the army engaged in the 
suppression of the Commune. From July 1871 de Cissey sat as 
a deputy, and he had already become minister of war. He oc¬ 
cupied this post several times during the critical period of the 
reorganization of the French army. In 1880 he was accused of 
treasonable relations with a German agent, but was exonerated 
by a court of inquiry. He died on June 15, 1S82 in Paris. 
CISSOID: see Curves, Special. 

CIS-SUTLEJ STATES. Southern part of the Punjab, India. 
Sikh chiefs south of the Sutlej passed under British protection in 
1809 and the name was applied to the country south of the Sutlej 
and north of the Delhi territory. Before 1846 the greater part 
was independent, the chiefs being subject merely to control from 
the agent of the governor-general for the Cis-Sutlej States at 
Umballa. After the first Sikh War the full administration of the 
territory became vested in this officer. In 1849 the Punjab was 
annexed and the Cis-Sutlej States commissionership, comprising 
Umballa, Fcrozeporc, Ludhiana, Thanesar and Simla districts, was 
incorporated with the new province. The name continued to be 
used until 1862, when, Ferozepore having been transferred to the 
Lahore, and a part of Thanesar to the Delhi divi.sion, it became 
obsolete. 

CIST, in Greek archaeology, a wicker-work receptacle used in 
the Eleusinian and other mysteries to carry the sacred ves.scls; 
and also, in prehistoric archaeology, a coffin formed of Hat stone.s 
placed edgeways w’ith another flat stone for a cover. Cist-burial 
was probably introduced into the British Isles by the Beaker-folk 
about 1800 n.c., but lasted in some parts down to the present era. 
The cist was generally, but not always covered by a round barrow 
or cairn. 

CISTERCIANS, otherwise Grey or White Monks (from the 
colour of the habit, over which is worn a black scapular or apron). 
In 109S St. Robert, born of a noble, family in Champagne, at 
first a Benedictine monk, and then abbot of certain hermits set¬ 
tled at Molesmo near Chatillon, being dissatisfied with the manner 
of life and observance there, migrated with twenty of the monks 
to a swampy place called Citcaux in the diocese of Chalons, not 
far from Dijon. Count Odo of Burgundy here built them a mon¬ 
astery, and they began to live a life of strict observance according 
to the letter of St. Benedict’s rule. In the following year Rob¬ 
ert was compelled by papal authority to return to Molesme, and 
Alberic succeeded him as abbot of Citeaux and held the office till 
his death in 1109, when the Englishman St. Stephen Harding be¬ 
came abbot, until 1134. In 1112, however, St. Bernard and thirty 
others offered themselves to the monastery, and a rapid and 
wonderful development at once set in. The next three years 
witnessed the foundation of the four great “daughter-houses of 
Citeaux”— La Ferte, Pontigny, Clairvaux and Morimond. With 
Clairvaux Bernard’s work is specially associated. At Stephen’s 
death there were over 30 Cistercian houses; at Bernard’s (1154) 
over 280; and by the end of the century over 500; and the Cis¬ 
tercian influence in the Church more than kept pace with this 
material c.xpansion, so that St. Bernard saw one of his monks 
ascend the papal chair as Eugenius III. 

The Cistercians rejected alike all mitigations and all develop¬ 
ments of St. Benedict’s rule, and tried to reproduce the life exactly 
as it had been in his time; indeed in various points they went 
beyond it in austerity. The most striking feature in the reform 
was the return to manual labour, and especially to field-work, 
which became a special characteristic of Cistercian life. In order 
to make time for this work they cut away the accretions to the 
divine office which had been steadily growing during three cen¬ 
turies, and in Cluny and the other Black Monk monasteries had 
come to exceed greatly in length the regular canonical office. 

It was as agriculturists and horse and cattle breeders that, after 
the first blush of their success and before a century had passed, | 
the Cistercians exercised their chief influence on the progress of , 
civilization in the later middle ages: they were the great farmers 
of those days, and many of the improvements in the various farm¬ 
ing operations were introduced and propagated by them; it is from 
this point of view that the importance of their extension in north¬ 
ern Europe is to be estimated. They depended for their income 


wholly on the land. This developed an organized system for 
selling their farm produce, cattle and horses, and notably contrib¬ 
uted to the commercial progress of the couniries of western 
Europe. Thus by the middle of the 13th century the exiiori of 
wool by the English Cistercians had become a feature in the com¬ 
merce of the country. Farming ojKjrations on so extensive a scale 
could not be carried out by the monks alone, whose choir and 
religious duties look up a considerable portion of their lime; 
and so from the beginning the system of lay brothers was intro¬ 
duced on a large scale. The lay brothers were recruited from the 
ireasantry and were simple imeducaled men, wffiose function con¬ 
sisted in carrying out the various field-works and plying all sorts 
of useful trades; they formed a body of men who lived alongside 
of the choir monks, but separate from them, not taking part in 
the canonical office, but having their own fixed round of prayer 
and religious exercises. A lay brother was never ordained, and 
never held any office of superiority. It was by this system of 
lay brothers that the Cistercians were able to play their distinc¬ 
tive part in the progress of Euro}U*an civilization. But it often 
happened that the number of lay brothers became exces.sive and 
out of proportion to the resources of the monasteries, there being 
sometimes as many as 200, or even 300, in a single abbey. t)n 
(he other hand, at any rate in some countries, the system of lay 
brothers in course of time worked itself out ; thus in England 
by the clo.se of the I4(h century it had .shrunk to relatively .small 
proportions, and in the 15th century the regime of the English 
Cistercian houses tended to approximate more and more to that 
of the Black Monks. 

I'or a hundred years, till the fir.st quarter of the i3(h century, 
the Cistercians supplanted Cluny as the most powerful order and 
the child religious influence in western Europe. But then in turn 
their influence began to wane, chiefly, no doubt, because of the 
rise of the mendicant orders, who ministered more directly to the 
needs and ideas of the new age. But some of the reasons of 
Cistercian decline were internal. In the first place, there was 
the iH‘nnanent difficulty of maintaining in its fir.st fervour a 
body embracing hundreds of monasteries and thou.sands of monks, 
spread all over Europe; and as the Cistercian very raison d'etre 
consisted in its being a “reform,” a return to primitive monachism, 
with its field-work and severe simplicity, any failures to live up 
to the ideal proposed worked more disastrously among Cistercians 
than among mere Benedictines, who were intended to live a life 
of self-denial, but not of great austerity. Relaxations were grad¬ 
ually introduced in regard to diet and to simplicity of life, and 
also in regard to the sources of income, rents and tolls being ad¬ 
mit led and benefices incorporated, as was done among the Bene¬ 
dictines; the farming oix’rations tended to produce a commercial 
spirit; wealth and splendour invaded many of the mona.sterics, 
and the choir monks abandoned field-work. 

The later history of the Ci.stercians is largely one of attempted 
revivals and reforms. The general chapter for long battled bravely 
against the invasion of relaxations and abuses. In 1335 Benedict 
XII., him.sclf a Cistercian, promulgated a scries of regulations to 
restore the primitive .spirit of the order, and in (he 15th century 
various iwjxis endeavoured to promote reforms. All these efforts 
at a reform of the great body of the order* proved unavailing; but 
local reforms, profJucing various semi-independent offshoots and 
congregations, were successfully carried out in many parts in the 
course of the 15th and 16th centurie.s. In the 17th another great 
effort at a general reform was made, promoted by the pope and 
the king of France; the general chapter elected Richelieu (com¬ 
mendatory) abbot of Citeaux, thinking he would protect them 
from the threatened reform. 

In this they were disappointed, for he threw himself wholly on 
the side of reform. So great, however, was the resistance, and 
so serious the disturbances that ensued, that the attemiJt to re¬ 
form Citcaux itself and the general body of the houses had again 
to be abandoned, and only local projects of reform could be 
carried out. 

The Reformation, the ecclesiastical policy of Joseph II., the 
French Revolution, and the revolutions of the 19th century, al- 
mo.st wholly destroyed the Cistercians; but some survived, and 
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after the beginning of the last half of the lyth century there was ' 
a considerable recovery. ! 

In iv.3.t there were 9 congregation.s of Ci-stercians with 37 
monasteries, a provostship and many rcsidence.s. The order num¬ 
bered about 1,000 rnemlKTS, of w'hom about 700 were priests. 
The general of the order resides in Rome. 

In 1930 the Ci.stercians made a foundation at Spring Bank, 
Wis. Prior to this the order had fx-en represented in the United 
States by the Strict Observance or Trappists (q.v.). 

Accounts of the beginnings of the Cistfrcian.s and of the primitive 
life and spirit will found in the lives of St. Bernard, the best 
whereof is tfiat of Abbe E. Vataridard (1895); also in the Life of j 
St. Stephen IlardiiiK, in the ErtnUsh Saints. Ser. also Henry Collins I 
{one 01 the OxIorrI Movement, vho became a Ci.stercian), .^ipirit and 
Mission o) thr Cislrrrian Order (1866). Useful sketches, with references 
to the literature, will be found in the Catholic Encyclopaedia, art. 
“Ci-stercians”; Herzog-Hauck, Renlrncyklopiidie, “Cistercienser”; and 
Heimbuther, Ordeti und Kon^rraationen (lyi.O. i- §4f'- On the 
EnglLsh houses, see V. A. (iasouet's English Monastic Life; and on 
the Ci-stcrcian iH)llty, see the same writer’.s “Sketch of M(tnastic Con¬ 
stitutional History.” prefixed to Eng. tr. of Montalembert’s Monks 
of the West (1895). 

CISTUS, a genus of the family Cistaceac The members of 
the family live in dr>', sunny places, es|)eually on a sandy or 
chalky soil. 

There are 20 species in the Mediterranean region; many are 
cultivated oniarnental shrubs, in Engli.sh-speaking countrie.s com¬ 
monly callfrl rock-rose. 

C. viltoaus and C. hiduniferus yield the resin ladanum, which is 
not to be lonfused with the hv[)notic laudanum, 

CITADEL, a municipnl fortress. Tin* beginnings of the cita¬ 
del are nunole. At Tanis in Egypt there is a vcr>' ancient ex¬ 
ample; roughly ciuadrangular, it was built to command a stream 
anti the adjacent ground. 

During the 12th dynasty of the first Theban empire a most 
formidable citadel was evolved, typified at Sernneh, where a 
low wall of first defense rises uixin a platform; the citadel proper 
is a .series of crenelated buttress-redoubts projecting at short 
intervals from a high, rectangular wall, w'jth an additional highly 
fortified projection at one comer; .scaling would have been im- 
fiossible without fatal casualties. 

Ancient Greek citadels were usually of Cyclopean construction 
Ucv CvetoPAEAN Masonry^ fun that of Tiryns {q.v.) has upper 
walls of brick. It contains the king’s palace, a fact which does not 
change it.s rdlc a.s the true municipal fortress but which points to 
the origin of the municipality itself. The amalgamation of .several 
hamlets into a polls or city, very frequently depended upon the 
existence of an acron, or height, which might be fortified and 
W’hich became u storehouse of provisions und .irnmunition as well 
as the shrine of the god, the home of the king and the refuge of 
the jH'oplc. 

Just as the acropolis of Athens or the walled hill of the temiile 
of Solomon in Jerusalem were vital municii)al intluences, so the 
capitol was the con.solidating and jirotecting factor in Rome. But 
the citadel of Roman cities in general was less imjxirtant than 
those of Greece. In strong countries not contiguous upon others 
of the same status citadels are rare because they are unnecessary. 
The Roman castclln covered Eurojio and a part of Asia and Africa 
M one time; they were military centres arofind which a town 
might group itself, but they were never, in their beginnings, an 
integral element of normal municipal life. They existed for the 
empire and for themselves, and the fact that they protected munici- 
IMilitics was incidental. 

After Rome, here and there, the citadel recovered its imfior- 
tance. The growth of feudalism meant the decline of the free, or 
nominally free, city. It should not lx; said, however, that in feudal 
times citadels ceased to be built; sometimes the right of fortilica- 
tion was granted by a lord and sometimes it was acquired by arms; 
the lord’s castle might tie a true citadel, or a new one might be 
erected by the city-Stalc .'V.s a type of architecture distinguished 
from the castle, the modern citaild is generally said to date from 
156S, when the duke of Alva built one to dominate Antwerp. But 
the rapid multiplication of small States in the late middle ages 
made the citadel common in Europe, 


See Castle; Bibucxjrapiiy ; Kortipication and SiEOECRAm ; Darem- 
berg and Saglio, Diet. ant. class., “Acropole”; Planat, Enc. archil., 
“Citadclle”; C. Enlart, Man. arched, fr. 

CITATION, in law, a summons to appear, answering to a writ 
of summons at common law, and it is now in English probate 
practice an instrument issuing from the principal probate registry, 
chiefly used when a person, having the superior right to take a 
grant, delays or declines to do so, and another, having an inferior 
right, desires to obtain a grant; the party having the prior right 
is cited to appear and either to renounce the grant or show cause 
why it should not be decreed to the citator. In divorce practice, 
when a petitioner has filed his petition and affidavit, he extracts 
a citation; i.e., a command drawn in the name of the sovereign 
and signed by one of the registrars of the court, calling upon the 
alleged offender to apf>ear and make answer to the petition. In 
Scots law, citation is the judicial notice served upon a person 
convening him to court as a party litigant, a witne.ss, a haver of 
documents, or a juror. Citation, as a legal term, is used in the 
United States to show a reference to a particular law, decision or 
treatise which tends to support the proposition advanced in a 
brief or argument. In such cases the volume, section or page, or 
all, i.s indicated. 

Citation is also a military term denoting special mention for 
gallantr>' in action of a military unit, or of an individual under 
arms. In must nations the Citation is is.sued by some general 
officers in charge of a division or brigade, or is published by the 
War Department. It frequently appears in the General Orders of 
a military command, outlining the heroic action of those con¬ 
cerned. In the United Slates military forces the individual cited 
is given a silver star in recognition of hi.s service. The jouficre 
or Citation Cord is given by France to members of a unit receiv¬ 
ing .such an award. In the British and American Military forces, 
this fouKOfc is not given but units having received it from the 
French or other governments are allowed to wear it. A typical 
General Order issued by the military command of the United 
States was published in General Order on July 9, 1918 (General 
Order 112) by the commander of the American forces, General 
John J. Pershing, citing the heroic action of the First and Second 
Divisions. 

CtTEAUX, a village of eastern France, in the department 
of C6(e d’( 3 r, 16 m. S.S.E. of Dijon. It is celebrated for the 
great abbey founded by Robert, abbot of Molesme, in 1098, 
which became the headquarters of the Cistercian order. The 
buildings which remain date chiefly from the 18th century. 

CITHAERON, now called from its pine forests Elatea, a 
mountain range (4.62C ft ), separating Boeotia from Megaris and 
Attica. Its west end reaches the Corinthian Gulf; eastward it 
is separated from Mount Fames by the pass through Panactum 
and Iffiyie. It was famous in Greek mythology. Flere Actaeon 
was changed into a stag. Pentheus was torn to pieces by the 
Bacchantes and the infant Oedipus was exposed. It was the scene 
of the mystic rites of Dionysus, and the festival of the Daedala 
in honour of Flera. The carriage-road from Athens to Thebes 
traverses the picturestjue jiass of Dryoscephalae (“Ouk-heads”), 
guarded on the Attic side by the ruined fortress of Ghyphto- 
kastro (“Gipsy Castle"). Plataea is situated on the north slope, 
and the strategy of the battle of 479 b.c. was considerably affected 
by the necessity for the Greeks to keep open the passes (see 
Plat,aea), of Dryoscephalae, and the roads farther west from 
Plataea to Athens and to Megara. 

CITHARA, one of the most ancient stringed instruments, 
may be traced back to 1700 b.c. among the Semitic races, in 
Egx'pt, Assyria, Asia Minor, Greece and the Roman empire, 
whence the use of it spread over Europe. Having as its leading 
feature a sound-box or sound-chest which consisted of two reso¬ 
nating tables, either flat or delicately arched, connected by ribs or 
sides of equal width, the cithara may be regarded as an attempt 
to improve upon the lyre (q.v.), while retaining some of its 
features. 

The strings, varying in number from four to 20 and made of 
gut, hemp or silk, were vibrated by means of the fingers or of a 
plectrum, according to the requirements of the mtiaic and th« 
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different quality of tone desired. Like the lyre the cithara was 
made in many sizes, according to the pitch required and the use 
to which the instrument was to be put. It was in Greece the instru¬ 
ment alike of the professional singer or citharoedus (<ci^ap<j) 56 r) 
and, of the instrumentalist or citharista (KtSapiar^s)^ and thus 
served the double purpose of (i) accompanying the voice (a use 
placed by the Greeks far above mere instrumental music) in epic 
recitations and rhapsodies, in odes and lyric songs; and (2) of 
accompanying the dance. It was also used for playing solos at 
the national games, at receptions and at trials of skill. 

From the cithara by successive stages was evolved the guitar. 
The first of these steps produced the roLta, by the construc¬ 
tion ol body, arms and transverse bar in one piece. The addition 
of a finger-board, stretching like a short neck from body to trans¬ 
verse bar, leaving on each side of the finger-board space for the 
hand to pass through in order to stop the strings, produced the 
erwth or crowd (q.v.), and brought about the reduction in the 
number of the strings to three or four. The conversion of the 
rotta into the guitar (q.v.) was an easy transition effected by the 
addition of a long neck to a body derived from the oval rotta. 
When the bow was applied the result was the guitar or troubadour 
fiddle. The cittern {q.v.)^ a later descendant of the cithara, al¬ 
though preserving the characteristic features of the cithara, the 
shallow sound-chest with ribs, adopted the pear-shaped outline 
of the eastern instruments of the lute tribe. 

CITIES SERVICE COMPANY, incorporated in the State 
of Delaware on Sept. 2, ujio, controls through stock ownership 
32 corporate enterprises in the United States and foreign countries 
engaged principally in the production, transportation and sale of 
I.)C(rolcum, petroleum products and natural gas. The petroleum 
subsidiaries, which constitute the primary interest of the company, 
form a complete unit embracing the four essential phases of the 
industry, namely, production, transportation, refining and market¬ 
ing. In 1939. the subsidiary companies produced 22.255,ooobb). 
of crude oil, principally from the mid-continent area, and 
processed 3S.745,ooobbl. of crude oil. These companies operate 
seven refineries and distribute petroleum products through more 
than 16.000 outlets in 40 States, the Dominion of Canada and 
Argentina. In 1939, these companies sold more than 135,000,000,- 
000 cu.ft. of natural gas. 

Cities Service Company also owns a substantial interest in the 
900mi. Tcxas-Chicago natural gas pipe-line. 

Heretofore, Cities Service Company controlled directly or in¬ 
directly, through stock ownership, a number of other companies 
engaged in the electric light and power and gas distribution busi- 
ne.sses, serving numerous communities, including the cities of Den¬ 
ver, Colo., Toledo, O,, Kansas City, St. Jo.seph and Joplin, Mo., 
Kan.sas City and Wichita, Kansas. Cities Service Comi)any, 
further to assure the freedom of its large i)etroleum interests from 
the provisions of the Public Utility Holding Company Act of 1935, 
divested it.self of control of most of its public utility subsidiaries 
by a pledge of shares of such companies (including the voting 
powder thereof for all purpo.scs) with trustees, as security for 
the outstanding debentures of Cities Service Company. 

The consolidated grass revenue plus other income of Cities 
Service Company, subsidiary companies and utilities not con¬ 
trolled for the year 1939 was $227,456,274. The con.solidafed 
total assets amounted to more than $1,000,000,000. 

As of Dec. 31, 1939, Cities Service Company had outstanding 
3,703.978 shares of $10 par value common stock, $67,994,275 
stated value of preferred and preference stocks, and $174,977,800 
principal amount of debentures of various maturities from 1950 
to 1969. (W, A. Jo.) 

CITIUM (Gr. Kition), the principal Phoenician city in Cy¬ 
prus, situated on the south-east coast at the north end of modern 
Lamaca Converging currents from east and west greatly 

facilitated ancient trade. To south and west the site is protected 
by salt lagoons. The earliest remains go back to an Aegean colony 
of Mycenaean age (c. 1400-1100 b.c.), but in historic times Cit¬ 
ium is the centre of Phoenician influence m Cyprus. The biblical 
name Kittim, representing Citium, is, in fact, used quite gener¬ 
ally for Cyprus as a whole; later also for Greeks and Romans in 


general. In a list of the allies of Assur-hani-p;il of Assyria in 668 
B.c. a king. Damasu, of Kartihaclasti (Phoenician for “New¬ 
town”) occurs where Citium would bo expected. A Phoenician 
dedication to “Baal of Lebanon,” found here, suggests that Citium 
may have belonged to Tyre: and an official monument of Sargon 
II. indicates that Citium was the administrative centre of Cypru.s 
during the Assyrian protectorate (709-668 b.c.). During the 
Greek revolts of 500, 3S6 et seq.y and 353 b.c., Citium led the 
side loyal to Persia and was besieged by an Athenian force in 449 
B.c. It remained a considerable city even afler (he Greek cau.se 
triumphed with Alexander. But it suffered repe,itedly from earth¬ 
quakes and in mediacv’al times its harbour became, silted and the 
population moved to Larnaca, on the open bay. Harbour and 
citadel have now quite disappeared, the latter having been used 
to fill up the former shortly after the Brili.sh occupation; some 
gain to health resulted, but an irreparable loss (0 science. There 
are traces of the circuit wall and many tombs. 

BiBLitXJRAPiiY.—W. H. Engel, Kypros (Berlin, 1841) (classical allu¬ 
sions) ; J. L. Myres, Jpurn. Jlrllewc Studies, .xvii. 147 el srq. (excava¬ 
tions) ; Cyprus Museum Catalogue (Oxford, i8yQ) ; G. E. Hill, Brit. 
Mus. Cat. Coins oj Cyprus (London, 1904) E. Oberhummer 

in Pauly-Wissou’a (^.v,). 

CITIZEN : see Nationality and Naturalization. 

CITOLE, an ob.solcte musical instrument of which the exact 
form is uncertain. It has been supposed to be another name for 
the psaltery (q.v.). 

CITRANGE, the hybrid tree and its fruit jirocluced by cross- 
ing any variety of sweet orange (Citrus with the trifoli¬ 

ate orange {Poncirus trijolinta). Since 1892 American scientists 
have endeavoured to produce some form of Citrus, or a relative, 
which would thrive in a winter temperature subnormal for 
oranges. Plants raised from cross-fertilized fruits, using these twa> 
species as reciprocal parents have been tested. By 1943 there were 
less than a dozen varieties of dtranges of restricted cultural im¬ 
portance. Some dtranges closely resemble oranges; all are inferior 
to the orange in flavour, but are serviceable in flavouring cakes or 
jams and for citrangeaclc. The trees and fruit endure considerable 
frost. Some varieties of citrange are u.sed for rootstocks for 
oranges and grapefruit. Citrangcquats. trigcncric hybrids made by 
crossing a kumquat (Forfunella marf’arita) with a dtrange, are 
cultivated as novelties in the United States. (L. D. B.) 

CITRIC ACID, Acidum citri< uni or HvdroxytricarballyliC 
Acid, first, obtained in the. solid .state by Karl Wilhelm Scheele. in 
178,4, from the juice of lemons. It is preKcnt also in oranges, 
citrons, currants, gooseberries and other fruits, bulbs and tubers. 
Citric acid, CO*H CH».C(OH)(CO,H).CIL.COaH, is made com¬ 
mercially on a large scale from lime or lemon juice, and also 
by the fermentation of glucose under the influence of CUromycctcs 
pjeflrridfius, C. ghiher and other ferments. Lemon juice is fer¬ 
mented for some time to free it from mucilage, then boiled, filtered 
and neutralized with powdered chalk and a little milk of lime; 
the precipitate of calcium citrate so obtained is decomposed with 
dilute suli)huric acid, the solution filtered, evaporated to remove 
calcium sulphate and concentrated, preferably in vacuum pan.*). 
The arid is thus obtained in colourless rhombic pri.sms of the 
comfKisition About 20gal. of lemon juice should 

yield about 10 lb, of crystallized citric acid. The acid may also be 
prepared from the juice of unrit)e gooseberries. 

The synthesis of citric acid was accomplished by L. E. Grimaux 
and P. Adam in i88i. {See any standard textbook of organic 
chemistry.) 

Citric acid has an agreeable sour taste. It is soluble in i of 
its weight of cold and in half its weight of boiling water, and 
dissolves in alcohol, but not in ether. At 150° C it melts, and on 
the continued application of heat boils, giving off its water of 
crystallization. At 175" C it is resolved into water and aconitic 
acid, a substance found in Eqtdsetum fttnnatile, monk.s- 

hood and other plants. A higher temperature decomposes this 
body into carbon dioxide and ilaconic acid, CrH« 0«, which, again, 
by the expulsion of a molecule of water, yields dtraconic anhy¬ 
dride, CsHaO,. Citric acid digested at a temperature below 40° C 
with concentrated sulphuric acid gives off carbon monoxide and 
forms acetonedicarboxylic acid. 
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The fitralc.s are a numerous class of salts, the most soluble of 
which arc thostr of the alkaline metals; the citrates of the alkaline 
earth metals are insoluble. Citric acid, being triba.sic, forms sev¬ 
eral scries of salts. On warming citric acid with an excess of lime- 
water a [irreipitate of calcium citrate is obtained which is redis- 
solved as the liquid cools. 

Citric acid is used in calico printing, also in the preparation 
of effervescing draughts, as a refrigerant and sialogogue, and oc- 
(a.sjrinally as an antiscorbutic, instead of fresh lemon juice. In 
the form of lime juice it has long been known as an antidote for 
scurvy. Several of the citrates are much employed as medicines, 
the most im|K)rtant being the scale preparation.s of iron. Of these 
iron and ammonium citrate is much used as a hacmatinic, and as 
it has hardly any tendency to cau.se gastric irritation or constipa¬ 
tion it can be taken when the ordinary forms of iron arc inad¬ 
missible. Iron and (|uinine citrate is used as a bitter stomachic 
and t«jnic. In the blood citrates :trc oxiilixed into carbonates; they 
ther(‘fore u(t as remote alkalis, increa.sing the alkalinity of the 
blood and thereby the general rate of chemical change within the 
body. (See At i:tic Acid.) 

CITRON, a .species of Citrus (C. incdica) belonging to the 
suljfarnily Aurantioideae; the same genus furnishes also the 
orange, lemon, lime, shaddock (pummelo) and grapefruit. The 
citron is a small, evergreen tree or shrub growing to a height of 
about 10 ft.; it has irregular, spreading spiny branches; large 
pale green, broadly ol)long, slightly serrate, leaves, with wingless 
|)etiole.s, and generally iierfecl flowers. The acid varieties such 
as the Diamante have flowers purplish without and white within, 
while the sweet varieties such as the Corsican have creamy white 
flowers throughout. The fruit is ovate or oblong, protuberant at 
tfie tip, from 5 in. to 6 in, long, furrowed; rind adhesive, the 
inner portion thi(k, white and fleshy, the outer, thin, greenish- 
yellow and very fragrant. The pul[) is firm, cither acid or sweet, 
and is used only for hy[)roducts. The thick {Xicl has an agreeable 
flavour when candied. 

'riiere are many varieties of citron but the two commonly 
grown for protluifion of candied peel are Corsican and Diamante. 
The fruit of the Ktrog citron is used only for ceremonial pur¬ 
poses in religious rites of the Hebrew people. It has a pro¬ 
nounced protuberant tip with persistent pistil even on the ripe 
fruit. 

Candied citron is highly esteemed as a confection, of which 
moderate quantuies, averaging 3,600,000 lb., were annually con- 
.sumed in the United .States, from 1922 to 1937. There was no 
trend of increase in the per capita consumption during the two 
decades after 1923. Supplies come from the Mediterranean coun¬ 
tries and TuerKt Rico. Citron peel must be cured in brine or sea 
water prior to l>eing candied. 

The citron tree may be grown in the various countries of the 
world where lemon and limes are grown, as it is only slightly less 
resistant to fro>t injury than they arc. 

See Lucia M»fulloch, “Curing and Pre.serv'ing Citron,” Cir. No. rj, 
U.S. Dept, of Agric. (1027); Walter T. Swingle, “Hotany of Citrus” 
chap. IV, The Citrus Industry, edited by H. J. Webber and L. U. 
Batchelor, Univ. of Calif. Press (L. D. B.) 

CITRUS BELT, a term applied to that region of the United 
States where citrus fruits (oranges, lemons, grape-fruit, limes, 
tangerines and kumquats) can he grown succes.sfully. The sub- 
tro[)ical nature of these fruits limits their culture to the warmer 
Slatc.s of the Union, including southern Georgia, Florida, the south¬ 
ern portions of Alabama. Missi.ssippi, Loui.siana, Texas and Ari¬ 
zona, and the southern three-fourths of California. In 1926 Cali¬ 
fornia produced 69.of the oranges and tangerines, 7.5% of the 
gra|H'-fruit and over 99% of the lemoivs. In the same year, Flor¬ 
ida produced 28.SV('- of the oranges and tangerines, 87.1% of the 
grape-fruit. 75Ce of the kumquats and over 99% of the limes. 

CITTADELLA, a town of Venetia, Italy, province of Padua. 
20 mi. N.W. l)y rail from the town of Padua; 160 ft. above sea- 
level. Pop. (19.36) 4.588 (town); i’,q66 (commune). The Padu¬ 
ans foQncled Cittadella to counterbalance the Trevisan Castel- 
franco Venoto (founded in 1199) 8 mi. E.; the walls and ditch 
are well preserved. It is an agricultural centre with intersection 
of railways; Padua-Bassano and Vicenza-Treviso. 


CITTA della PffiVE, a town and episcopal see of Um¬ 
bria, Italy, in the province of Perugia, finely situated 1,666 ft. 
above the sea, 3 mi. N.E. of its station on the railway between 
Chiusi and Orvieto. Pop. (1936) 2.457 (town); 9,347 (commune). 
It w'as the birthplace of the painter Pietro Vannucci (Perugino), 
and possesses several of his works, but none of the first rank. It 
has a Romanesque cathedral and a 13th century castle. 

CITTA DI CASTELLO, a town and episcopal see of Um¬ 
bria, Italy, in the province of Perugia, 38 mi. E. of Arezzo by rail 
(18 mi. direct), on the left bank of the Tiber, 945 ft. above sea- 
Icvel. Pop. (1936) 8,816 (town); 32,658 (commune). It occu¬ 
pies the site of the ancient Tifernutn Tiberinum, near which the 
younger Pliny had a villa. Devastated by Totila, it soon recovered 
and was called Cast rum Felicitatis in the 8th centur}-; it oscillated 
between pope and emperor in the middle ages. Its plan is rec¬ 
tangular with walls (1518) and fine palaces of the Vitelli, its 
Renaissance lords. The cathedral was originally Romanesque and 
the Palazzo Comunale was built 1334-52. Some of Raphael’s 
earlier works were painted for the churches of this town, but none 
of them remains there. 

CITTA VECCHIA or CITTA NOTABILE, a fortified 
city of Malta, 7 mi. W. of Valletta, known in Maltese as Mdina. 
The town, built in 700 b.c., was known to the Arabs as Medina. 
Named Notabile in 1478, it was the capital of the island till 
1570, when Valletta (q.v.) was completed; then it became 
known as Citta Vccchia (“old city”). It contains the Cathe¬ 
dral Church of Malta, said to occupy the site of the house of 
the governor Publius, who welcomed the apostle Paul; it was 
rebuilt after destruction by earthquake in 1693, and contains 
some rich stalls of the 15th century. In the rock beneath the 
city there are catacombs, partly pre-Christian, but containing 
evidence of early Chri.stian bur¬ 
ial. Below the church of San 
Paolo is a grotto, reputed to have 
sheltered the apostle. Roman 
buildings have been excavated in 
the towm. Citta Vecchia w’as se¬ 
verely damaged during World 
War II by attacking Italian and 
Gennan aircraft. 

CITTERN (also Citherx, 
CiTHRON, Cythren, etc.). Fr 
citre, cistre, cithre, guitarc alle- 
mande or atjglaisc; Ger. Cither, 
Zither (mit Hals, with neck); 
Ital. cetera, retro, a medieval 
stringed instrument with a neck 
terminating in a grotesque and 
twanged by lingers or plectrum. 
The {lopularity of the cittern was 
at its height in England and Ger¬ 
many during the 16th and 17th 
centuries. The cittern consisted 
of a pear-shaped body similar to 
that of the lute but with a flat 
back and soundboard joined by 
ribs. The neck was provided with 
a fretted finger board; the head 
was curved and surmounted by a 
grotesque head of a woman or of 
an animal (see Shakespeare. 
Love*s Labour’s Lost, act v, sc. 2, 
where Boyet compares the coun¬ 
tenance of Holefemes to a cit¬ 
tern head; John Ford, Lovers’ 
Melancholy (1629), act ii, sc. i, 
“Barbers shall wear thee on their 
citterns.”). The strings were of 
wire in pairs of unisons, known 
The cittern, a mediaeval in- as courses, usually four in num- 
STRUMENT BELIEVED TO BE OF ENG- ber in England. A peculiarity of 
LiSM ORIGIN cittern lay in the tuning of 
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the courses, the third course known as bass being lower than 
the fourth styled tenor. 

According to Vincentio Galilei (the father of the great astron¬ 
omer) England was the birthplace of the cittern {Dialogo della 
musica, Florence, 1581, p. 147). 

Several lesson books for this popular instrument were pub¬ 
lished during the 17th century in England. A very rare book (of 
which the British museum does not possess a copy), The Cittharn 
Schoole, written by Anthony Holborne in 1597, is mentioned in 
Sir P. Leyccstcr's manuscript commonplace book dated 1656. 
“For the little Instrument called a Psittyrne Anthony Holborne 
and Tho. Robinson were mo.st famous of any before them and 
have both of them set out a booke of Lessons for this Instru¬ 
ment. Holborne has composed a Basse-parte for the Viole to play 
unto the Psittyrne with those Lessons set out in his booke. These 
lived about Anno Domini 1600.” The musical extracts from the 
commonplace book were prepared by Dr. Rimbault for the Early 
English Text Society. Holborne’s work is mentioned in his 
Bibliotheca Madrigaliana. The descriptive list of the musical in¬ 
struments in use in England during Leycester’s lifetime (about 
1656) has been extracted and published by Dr. F. J. Fumivall in 
Captain Cox, his Ballads and Books, or Robert LanehanCs Letter 
(1575), (London, 1871), pp. 65-68. Thomas Robinson’s New 
Citharen Lessons with perfect tunings for the same from Foure 
course of strings to Fourteene course, etc. (printed London, 1609, 
by William Barley), contains illustrations of both kinds of in¬ 
struments. The fourteen-course cittern was also known in Eng¬ 
land as Bijuga; the seven courses in pairs were stretched over 
the finger board, and the seven single strings, fastened to the 
grotesque head, were stretched as in the lyre h vide alongside the 
neck; all the strings rested on the one flat bridge near the tail¬ 
piece. Robinson gives instructions for learning to play the cittern 
and for reading the tablature. John Play ford’s Mustek's Delight 
on the Cithren (London, 1666) also contains illustrations of the 
instrument as well as of the viol da Gamba and Pochette; he 
claims to have revived the instrument and restored it to what it 
was in the reign of Queen Mary. The cittern of the 16th century 
was the result of certain transitions which took place during the 
evolution of the violin from the Greek kithara {see Cithara). 


Genealogical Table of the Cittern 

Assyrian Kctharah Persian Rcbab 

Persian and Arabic Greek Kithara Arab Rebab 

Kithara „ I ^ , 

I Roman Cithara European Rebec 

Moorish Guitra. or Fidicula I 

Cuitra or Guitarra I ■ 

Cithara in transition or Rotta ; 

Cithara in tran.sition Guitarra Latina Cittern 

or Guitar or Vilhuela de Mano 

I t 

Spanish Guitar Ghittern 


The cittern probably owed its popularity at this time to the 
ease with which it might be mastered and u.sed to accompany the 
voice; it was one of four instruments generally found in barbers’ 
shops, the others being the gittern, the lute and the virginal. The 
customers while waiting took down the instrument from its peg 
and played a merry tune to pass the time (jfee Knight’s London, 
i, 142). We read that when Konstantijn Huygens came over to 
England and was received by James I at Bagshot, he played to 
the king on the cittern (cithara), and that his performance was 
duly appreciated and applauded. He tells us that, although he 
learned to play the barbiton in a few weeks with skill, he had 
lessons from a master for two years on the cittern (see De Vita 
propria sermontim inter liberos libri duo, Haarlem, 1817, and E. 
van der Straeten, La Musique aux Pays-Bas, ii, 348-350). On the 
occasion of a third visit he witnessed the performance of some 
fine musicians and was astonished to hear a lady, mother of 
twelve, singing in divine fashion, accompanying herself on the 
cittern; one of these artists he calls Lanivius, the British Orpheus, 
whose performance was really enchanting. 

Michael Praetorius (Syntagma Musicum, 1618) gives various 



tunings for the cittern as well as an illustration (sounded an oc¬ 
tave higher than the notation). 

During the 18th century the cittern, citra or English guitar, 
had 12 wire strings in six pairs of unisons tuned thus; 

Different accordances are also given in 
M. Mer.sennc's IJannonie universelle 
(Paris. 1636), livre ii, prop. xv. 

The introduction of the Spanish guitar, 
which at once leaped into fa\our, gradu¬ 
ally di.splaced the English variety. The Spanish guitar had gut 
strings twanged by the finger. The last (le\elopmcnt of the 
cittern before its disappearance was the addition of keys. The 
keyed cithara was first made by Claus & Co. of London in 
1783 (see Carl Engel. Catalogue of the exhibition of ancient 
musical instruments, London, 1872. Nos. 289 and 290). The 
keys, six in number, W'ere placed on the left of the soundboard, 
and on being depressed they acted on hammers inside the sound- 
chest, which rising through the rose sound hole struck the strings. 
Sometimes the keys were placed in a little box right over the 
.strings, the hammers striking from above. M. J. B. Vuillaume of 
Paris pos.sessed an Italian cetera (not keyed) by Antoine Stradi- 
varius, 1700 (now in the Museum of the Conservatoire. Pari.s), 
with 12 strings tuned in pairs of unisons to E. D, G, B. C and A, 
which was exhibited in London in 1871. (Illustration in .\. J. 
Hipkins, Musical Jnstrument; Historic, Rare and Unique 1 Edin¬ 
burgh, 1888].) 

The cittern has retained the following characteri.stics of the 
archetype, (i) The derivation of the name, which after the intro¬ 
duction of the bow was used to characterize various instruments 
whose strings were twanged by fingers or plectrum, .such a.^ the 
harp and the rotta (both known as cithara), the citola and the 
zither (<7.1'.). In an interlinear Latin and Anglo-Saxon version of 
the Psalms, dated a.d. 700 (Brit. Mus., Ve.sp. A. i), cithara i.s 
tran.slated citran, from which it is not difficult to trace the Eng¬ 
lish cithron, citterau, cittarn, of the i6th century. (2) The con¬ 
struction of the sound chest with flat back and soundboard con¬ 
nected by ribs. The pear-shaped outline was possibly borrowed 
from the eastern instruments, both bowed as the rebab and 
twanged as the lute, so common all over Europe during the middle 
ages, or more probably derived from the kithara of the Greeks 
of A.sia minor, which had the corners rounded. 'I'hese early steps 
in the transition from the cithara may be seen in the miniatures 
of the Utrecht p.salter, a unique and much-copied Carolingian 
manu.script executed at Reims (9th century), the illustrations of 
which were undoubtedly adapted from an earlier psalter from the 
Christian cast. The instruments which remained true (o the pro¬ 
totype in outline as well as in construction and in the derivation 
of the name were the ghittern and the guitar, so often confused 
with the cittern. It is evident that the kinship of cittern and 
guitar was formerly recognized, for during the 18th century, as 
stated above, the cittern was known as the English guitar to di.s- 
tinguish it from the Spanish guitar. The grotesque head, popu¬ 
larly considered the characteristic feature of the cittern, was 
probably added in the 12th century at a time when this style of 
decoration was very noticeable in other musical instruments, such 
as the cornet or Zinck, the Platerspiel, the chaunter of (he bag¬ 
pipe, etc. The cittern of the middle ages was also to be found in 
oval shape. From the 13th centur>’ represent at ion.s of the pear- 
shaped instrument abound in miniatures and carvings. References 
to the cittern are plentiful in the literature of the 16th and i7ih 
centuries. See the New English Dictionary, “Cittern,” and Godc- 
froy’s Diet, de I’an^, langue franc, du /A'*^ sitcle. (K. S.) 

CITY. In Great Britain strictly speaking “city” is an honorary 
title officially applied to those towns which, in virtue of .some pre¬ 
eminence {e.g., as being episcopal sees or great industrial centres), 
have by traditional usage or royal charter acquired the right to 
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the designation. The official style of “city” docs not necessarily 
involve the possession of municipal power greater than those of 
the ordinary boroughs, nor indeed the possession of a corporation 
at all Ely). In the United States and the British dominions, 
on the other hand, the offu ial application of the term “city” dc- 
[»ends on the kind and extent (jf the municipal privileges possessed 
by the cort)orations, and charters arc given rai.^ing towns and 
villages to the rank of cities. Both in France and England the 
word is also u#ed to distinguish the older and central nucleus of 
some of the large towns, e.g., the citd in Paris, and the “sejuare 
mile” under the jurisdiction of the lord mayor which is the “City 
of London.” In common u.sagc, however, the word is loosely ap¬ 
plied to any large centre of population, and in the United States 
any town, whether technically a city or not, is usually so desig¬ 
nated, with little regard to its actual size or importance. 

Ah the translation of the Greek rriXts or Latin civitas, the word 
involves the ancient conception of the state or “city-state,” t.e., 
of the stale as not too large to prevent its government through 
the assembled body of citizens, and is appli<‘d not to the place 
but to the whole body politic. From this conception both the 
word and its dignified connotation arc without doubt historically 
derived. On the occupation of (jaul the Gallis states and tribes 
were called civitates by the Romans, and subsequently the name 
was confined to the chief towns of the various administrative 
districts, lliese were also the se.‘a(s of the bishops. It is thus 
affirmed that in France from the 5fh to the 15th century the name 
civitas or cite was confined to such (owns as were epi.scopal see.s, 
and Du Cange {(iloss. s.v. ciiilas) defines that word a.s urbs epis- 
copalis, and stafe.s that other town.s were termed castra or oppida. 
How far any such distinction can be .sharjdy drawm may be 
doubted. No definite line can be drawn between those English 
fown.s to which the name civitas or rite is given in mediaeval doc¬ 
uments and those called burf^i or boroughs (see J. H. Round, 
Feudal England; F. W. Maitland. Dotnesday Book and After). 
It was, however, maintained by Coke and Blackstone that a city 
is a town incorporate which is or has been the sec of a bishop. 
It is true that the actual secs in England all have a formal right 
to the title and the boroughs erected into episcopal sees by Henry 
\'II 1 thereby became “cities”; hut towms suih as Thetford, 
Sherborne and Dorchester are not so designated, though they are 
regularly incorporated and were once episcoiial sees. In 1075 the 
bishop’s sec was tran.sferred from Sherborne to Sali.sbury. After 
eight and a half centuries, by an order publi.shed in the London 
Ciazftte of Feb. 10, 19^4, Sherborne was re-created a suffragan 
bishopric. On the other hand it has only been since the latter part 
of the 19th century that the offiiiul style of “city” has. in Great 
Britain, been conferred by royal authority on certain important 
towns which were not episcoixil sees, Birmingham in 1889 being 
the first to be so distinguished. London contains two cities, one 
(the City of London) outside, the other (the City of Westminster) 
included in the aclmini.slrative county. 

For the history of the origin and development of modern city 
government see Bokui'cih and Commune; Mediaeval. 

. Bi»li(k;rapuv.— For American cities, srr: William B. Munro, The 
Government of American Citia, 4tti t:d. 10)24); Chester C. Maxey, 
An OutUnc of Municipal Government (1^24). 

CITY CLERK, the chief clerical official of the cities of the 
United States performing most of the duties of an English town 
clerk. In cities under the council form of government he is 
usually elected cither as a partisan candidate or candidate with¬ 
out regard to party lines. In cifit.s under the commis.sion or 
commission-manage^r form of government, he usually is appointed 
by the' mayor subject to the approval of the commission, or is 
chosen by the commi.ssion. He may serve for an indefinite 
number of terms. The city clerk keep.s the minutes of the meet¬ 
ings of the city council or commission. He also keeps all other 
city-record.s. and in many states has authority to issue licences. 
He u.sually has a force of deputies appointed by him or by the 
authority which appoints him. or selected by civil service regu¬ 
lations. 

See H. G. James, Local Government in the Vmted States (1931); 
C. C. Maxey, /tn Outline of Municipal Government (1924). 


CITY GOVERNMENT. The cities of the ancient and to 
a large extent the mediaeval world were either states in them¬ 
selves or their governments were closely assimilated to those of 
the states in which they were located. To describe their forms of 
government w'ould be merely to rehearse the many forms of gov¬ 
ernment man had then devised for his general needs. Modem 
cities, at least those which are the products of western civilira- 
tion, exhibit certain common traits. They are, generally, sub¬ 
ordinate units of national states. They possess the character and 
privileges of coijk) rations. With certain exceptions, they have as 
a governing.body an elective council and some form of locally 
selected chief magistrate. They differ chiefly in the size and 
method of election of the council, the form of the executive 
authority and the process of its selection and in the extent and 
methods of control exercised over municipal affairs by the central 
government. There is, however, a sufficient similarity in their 
structure, their procedures and the scope of their authority to 
make the subject of municipal government a recognized division 
of the field of political science. A few capital cities like Washing¬ 
ton, Paris and London have less complete organs of self-govern¬ 
ment than normal cities. The only significant exceptions, how¬ 
ever, to the general trend of municipal development are to be 
found in communist Russia and the defunct totalitarian regimes 
of Italy and Germany. 

England.—English municipalities, generally known as bor¬ 
oughs, are governed by a town council consisting of mayor, 
aldermen and councillors. The councillors arc elected by the local 
government electors, i.e., occupiers as owners or tenants of any 
land or premises in the borough and the husband or wife of a 
person so entitled, for three-year terms, one-third being renewed 
each year. Aldermen, to one-third the number of the councillors, 
arc elected by the councillors for six-year terms. The mayor, 
called lord mayor in some places, is elected by the council in 
which the aldermen sit and vote in the same manner as council¬ 
lors. The mayor presides. The mayor has no distinctively execu¬ 
tive functions. There is a council committee for each important 
department of the borough government which exercises super¬ 
vision and control over its professional head, as the watch com¬ 
mittee over the chief constable, and the health committee over 
the medical officer of health. In spite of the absence of formal 
provision for recruitment and tenure of borough employees, they 
are in fact u.sually .selected on the basis of their qualifications by 
the rc.spective committees subject to the approval of the council 
and enjoy permanent tenure. The services rendered by English 
boroughs are extensive, often including such things as gas, elec¬ 
tricity and street railways. This system of city government has 
on the whole given great satisfaction and is on a completely 
democratic basis, the only important groups excluded from the 
local franchise being adult children living ^ith their parents, 
lodgers and servants living in. It differs from other forms of city 
government chiefly in the fact that there is no unified executive 
but numerous departments related to one another only through 
the council. The mayor may have great influence but he has little 
authority. The borough clerk, the most important member of 
the permanent staff, however, ser\’es in some degree as a connect¬ 
ing link between departments. 

The powers of English cities are derived from acts of parlia¬ 
ment and orders issued under the authority of acts of parliament 
by the ministry of health and other departments of the central 
government. A characteristic feature of the English system of 
local government is the qua.si-judicial procedure employed by 
parliament in the consideration of private bills, i.e., special acts 
for particular municipalities, 

France.—French cities are organized in accordance wath a very 
brief general law applicable to all communes irrespective of size 
except Paris (see Paris). Councils, which varv’ with the size of 
the commune from 10 to 36 members, are elected by the same 
suffrage as prevails in national elections, in the larger cities by 
districts and in the smaller cities at large. The councils are re¬ 
newed as a whole every six years. The council chooses from its 
own number a moire for a term of six years. He is the chief 
executive officer of the commune, appointing all strictly municipal 
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employees subject to the terms of the national personnel code. 
He also exercises independently of the council extensive police 
powers including: the power to make regulations which in England 
or the United States would require action by the city council. 
The council, according to its size, also chooses from 2 to la 
assistants to the moire known as ad joints. The moire, however, 
is solely responsible for the conduct of the city administration. 
He receives no salary and the office carries with it a great deal 
of prestige. 

A French city council is given by the municipal law a very 
broad grant of power to “regulate by its deliberations the affairs 
of the commune.” Its activities are, on the other hand, subject 
to very close supervision by the national government, chiefly 
through the prefect of the department or, in the case of small 
municipalities, the subprefect of the arrondissement. Any action of 
a communal council may be annulled if it violates a law or decree 
of the national government, and the municiijal law lists 12 cate¬ 
gories of acts, including the annual budget, which may go into 
effect only with the approval of the prefect who may also write 
into the budget any of the obligatory items which the council 
may have omitted. A city council may be su.spendcd by the pre¬ 
fect for one month or dissolved by the national government. The 
police powers of the moire are subject to close supcrvi.sion and 
control by the prefect. The re.sults of French municipal govern¬ 
ment have in general not been conspicuously outstanding. Out¬ 
side of Paris there are few visible evidences of the effects of first- 
class municipal housekeeping. 

Other European Systems.—Municipal government in pre- 
Hitlerite Germany was much admired by British and U.S. ob¬ 
servers for both the scope and quality of services rendered. 
Prior to World War I it was based in Prussia on the so-called 
“three-class system” of voting which gave one-third of the mem¬ 
bers of the city council to the limited group of the largest tax¬ 
payers who paid one-third of the city’s taxes, another third to the 
next highest group paying one-third of the taxes and only one- 
third to the great mass of citizens. This taxpayers council chose 
an executive board or Magistrat consisting partly of salaried pro¬ 
fessional officers and partly of unpaid civilians. The chairman of 
this board was a professional official, qualified for the higher 
administrative service, known as the Biirgermeister, who acted 
likewise as the ceremonial head of the city. With the chief magis¬ 
trate appointed for a long term, with liberal pension provisions, 
much official prestige and a salary comparing favourably with that 
of other officials in Germany, and a council responsible to the 
wealthiest taxpayers, economy and efficiency were to be expected. 
Furthermore, the municipal authorities were subject to super¬ 
vision by a scries of superior administrative authorities begin¬ 
ning with the district committee (Bezirksausschuss) and ending 
with the mini.ster of the interior. Subject to this supervision 
Prussian cities were permitted to exercise almost all powers 
pertinent to local government. 

The Weimar republic introduced briefly universal suffrage with¬ 
out much changing the other features of the municipal regime. 
The nazis swung sharply away from all municipal precedents. 
The Biir germeister and other principal salaried officers were 
named by the party delegate fhimself named by the “substitute” 
of the fuehrer) subject to the approval of the central govern¬ 
ment. To the Biir germeister was entrusted all the powers of city 
government subject only to the obligation of consulting on im¬ 
portant matters with the city council, also selected by the party 
delegate. 

Municipal government in the rest of Europe follows more or 
less the French or prewar Prussian systems, except as modified 
by the advent of one-party totalitarianism, as in Italy, for ex¬ 
ample, where Mussolini replaced elected syndicos and councils 
rather on the French model by a podesta in whom was vested all 
local authority, and an advisory council, both appointed by the 
central government. In southern Germany the executive authority 
was a Biir germeister chosen by the city council rather than the 
collegial executive of Prussia. The local institutions of the Neth¬ 
erlands and Belgium followed a similar line of development, the 
burgomaster’s appointment by the crown being in fact practically 
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always on the nomination of the city council itself. In fait no 
better examples of sturdy local self-government can be found 
than in the Low Countries, in spite of the existence of organs of 
central supervision similar to those of France which, however, 
operate chiefly in the guidance of the ver>- numerous .small com¬ 
munes where the personnel of the local government often lacks 
education and experience. 

Russian citic.s are governed by a city soviet elected by the 
workers in the various industries and other units of the .soviet 
sy.stem. The city soviet is a very large body, exceeding in some 
cases 1,000 members. It elects on the nomination of the party a 
president and a praesidium or executive committee of from n to 
17 members. Within this body a bureau or “working trio” con¬ 
sisting usually of the president, his deputy and his secretary, con¬ 
stitutes the day-by-clay executive. The activities of the city 
soviet are rigidly supervised by the higher soviets or their execu¬ 
tive committees. 

The British dominions follow in a general way the models of 
the mother country both as to the source of municipal power and 
the organization of municipal government. The remainder of the 
world’s cities, to the extent that they have come under Euroi)can 
influence, are governed, generally speaking, after the French 
fashion. 

The United States.—The few cities incorporated before and 
immediately after the American Revolution followed closely the 
contemporary Engli.sh pattern. The limited powers granted them 
by the colonial and early state legislatures were mainly lodged in 
a council elected on a limited suffrage as in New York or self- 
perpetuating as in Philadelphia, and a mayor not po.ssessing much 
distinctly executive authority. The mayor, aldermen and recorder, 
as in Engli.sh cities, constituted the local judiciary. In the course 
of the first half of the 19th century, however, the governments of 
most cities, including all the larger ones, were remodelled in imi¬ 
tation of the state governments of the period, with a council of 
two chambers, one or both elected by ward.s; a mayor indeiJend- 
ently elected and possessing a veto over the ads of the council, 
but whose appointments were subject to confirmation by the 
council; council committees taking an active part in admini.stra¬ 
tion; and numerous elective administrative officers and dcjiart- 
ment heads. It cannot be said that this system ever worked well. 
It re.sponded all too easily to the virulent spoils politics of the era. 
It was further complicated toward the middle of the; iQth century 
by the widespread introduction of boards and commissions as 
direc tory agencies of (he departments, who w’crc appointed usually 
for Icmg and overlapping terms. The motive for the use of these 
bodies was often ostensibly to remove a particular branch of the 
government from politics. They served rather as hotbeds of 
political activity, and by eliminating clear-cut rc.sponsibility on 
(he pari of the mayor for the conduct of the administration of 
the city made it most difficult for public opinion to be brought to 
bear effectively on the many abuses which followed. Coupled 
with the rapid growth of city population and the unexampled op¬ 
portunities for corruption in connection with swiftly developing 
j)ublic works, this loose form of government produced a situation 
which led James Bryce in the American Commonwealth, pub¬ 
lished in 1888, to declare, “There is no denying that the govern¬ 
ment of cities is the one conspicuous failure of the United States.” 

After that time great progress was made toward good city gov¬ 
ernment. It began with a movement for the concentration of 
greater power and responsibility in the hands of the mayor, ac¬ 
companied by demands for a merit, system of appointments, non- 
partisanship in city affairs, and better nominating and election 
procedures. These were all items in the program of the National 
Municipal league founded in 1894. As a result two-chamber city 
councils began to disappear, the mayor’s powers to increase and 
the list of independently elected or commission-operated depart¬ 
ment heads to decline. 

Commission Government .—In 1901 Galveston, Tex., stricken 
by wind and flood, originated a new type of organization known 
as commission government. In this form of government there is 
a very small council, usually five members, elected at large, who 
are individually the heads of the principal departments of the 
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city Kovernmcnt and collectively its legislative body. One of the 
number is desifcnatcd as mayor cither by the jMiopIc at the council 
election or afterward by his colieaRUcs. He ordinarily, how'evcr, 
has no more power than his fellow members althousjh he may 
have Krealer prestige. This in a s».'nse was a return to the English 
countilmanit; form of government, only with a much smaller 
council and five committees of one for each of the five major 
divisions of the administration. 

The commission plan spread rather slowly until 1907 when 
Iowa adopted an optional form of commission government usually 
known as the Des Moines plan which contained such added fea¬ 
tures as a nonpartisan ballot, a double or majority election sys¬ 
tem, and the initiative, referendum and recall. Irrespective of the 
ineril.s of these device.s, they contributed to the rapid progre.ss of 
commission government in the following decade by removing 
popular fc^ar of concentrated government. 

On the whole the commission plan has w'orked satisfactorily 
in small cities but has been severely criticized in places of 100,000 
population or more. It completely confuses the functions of 
representation, to which popular election is essential, and that of 
administration W'hich requires special training and .skills. In con- 
secjuence the commis.sion form of government is to be found in a 
slowly diminishing number of cities, 327 of the 2,033 places of 
more than 5,000 population in 1945. No important city adopted 
the plan in the two decade.s ending in 1945. 

Matia^icr Plan .—The defects of the commission form were such 
as to suggest that they might be cured if its board-of-director- 
sizc city council were to appoint, as corporation directors do, a 
manager to execute their decisions. The first c 9 mmi.ssion-manager 
charter wa.s granted to Sumter, S.C., in 1912. The movement for 
the manager plan received a strong impetus from its successful 
aiiplicalion in Dayton, O., in (he following year. The cities ad¬ 
hering to it have steadily increased in number until in 1945 it was 
in effect in 350 cities of more than 5,000 population in the United 
States, the large.st being Cincinnati with a 1940 population of 
455,610. 

Under the manager plan the council is small, seldom exceeding 
nine, and is usually elected at large on a nonpartisan ballot. In a 
few instances it is elected by propiortional representation. The 
mayor who i.s generally merely the presiding otfirer of the council 
and the city's ceremonial head is, as a rule, chosen by the council 
from among its own numlier. The number of other elective 
officers varies consicleralily but is much smaller than under pre- 
20lh century charters, llie school board continues to be sep¬ 
arately elected as in most other cities in the United States. Ex¬ 
cept for the.se other elective officers the council is solely responsi¬ 
ble to the people for the conduct of the city government. Its 
most imptirtant act, however, is the appointment of the city man¬ 
ager whose business it is to keep the council informed as to the 
city's affairs and problems, to prepare the annual budget, to rec¬ 
ommend iiolicies, and when derisions have been made by the 
council loyally to carry them out. He has, subject to civil serv¬ 
ice regulations, complete control over the appointment, removal 
and direction of the city’s personnel. He holds office at the pleas¬ 
ure* of the council and is in effect their agent, occupying the same 
relation to the council as the manager of a private corporation 
occupies in relation to his board of directors. The position is 
regarded in most cities as a professional one and appointment 
usually is not limited to residents of the city or even the state 
in which it is located. C'ity managership has become a career for 
which men prepare as for any other profession. The^se ideals are 
not realized in all cities with the city manager form of govern¬ 
ment, but they represent the situation in a large and growing 
majority of them. 

In .spite of some disappointments, usually growing out of the 
failure on the part of the council and manager to remain in their 
respective spheres, the success of the plan has been remarkable. 
Its soundness as a method of city organization is amply attested 
by its .steady growth in popularity for more than a quarter of a 
century. It has not appealed strongly, however, to the major 
cities of the United States. Cleveland, the only city of more than 
500,000 population to adopt it, abandoned it after eight years of 


trial as the result of the combined opposition of both the Re¬ 
publican and Democratic machines. 

Mayor and Council Form. —The majority of the cities of the 
United States, 1,277 of those of more than 5,000 population, still 
retain an independently elected mayor and council, of only one 
chamber, except for New York city and a few cities in New 
England and the southeastern states, but usually much larger than 
under the commission or city manager plan. A nonpartisan ballot 
is used in 43 3% of these cities. Even where city elections are 
fought on national party lines, improved registration and elec¬ 
tion laws have removed much of the scandal which prevailed in 
Lord Bryce’s day. 

The tendency has been to increase the power of the mayor, a 
movement corre.sponding in other cities to the concentration of 
executive authority in the city manager. Certain cities, of which 
New York, Boston. Detroit, St. Louis and Indianapolis are ex¬ 
amples, have carried this tendency so far that they may properly 
be said to have a “strong-mayor” form of government. The 
mayor of Boston, for example, having full power of appointment 
to all the principal offices without the necessity of council con¬ 
firmation, sole power to initiate the budget and all supplementary 
appropriations which cannot be increased by council action be¬ 
yond his recommendation, is to all intents and purposes a munici¬ 
pal dictator for the term for which he is elected. 

The great majority of citie.s with mayor and council govern¬ 
ment, however, must be classified as adhering to the “weak- 
mayor” plan. There is, of course, no hard and fast line betw'een 
the strong and weak mayor types of government. There are in¬ 
numerable degrees of relationship between mayors and councils, 
and in some cities in which the mayor’s legal authority is weak¬ 
est the personality of the mayor added to the prestige of his 
office makes him the undisputed director of the city’s affairs. 

Sources of City Powers .—In the United States cities derive 
their exi.stence from their re.spcctive state governments. The 
national government has only occasional and incidental relations 
with citie.s, dealing in mo.st matters affecting cities only through 
the states. The basic conception of city-state relationships is 
English. The first cities were created and their powers defined by 
acts of the colonial and early state legislatures. Unlike the Eng- 
li.sh parliament, however, the state legislature.s never developed 
a sound procedure for dealing with the special needs of cities. 
Special ads relating to them were passed in the same manner as 
other law’s, and in the middle of the igth century special legisla¬ 
tion came to be so abused that most of the states were led to for¬ 
bid it in their constitutions. Several states, like Connecticut, 
Georgia and Texas, continue the practice unhampered, and many 
others have avoided constitutional prohibitions by the device of 
das.sifying cities on a population basis. For example, while the 
constitution of Pennsylvania prohibits special legislation there is 
only one first-class city, Philadelphia. Seventeen state.s—Arizona, 
California. Colorado, Maryland, Michigan, Minne-sota, Missouri, 
Nebraska, New York, Ohio, Oklahoma, Oregon, Texas, Utah, 
Washington, West Virginia and Wisconsin—provide in their con¬ 
stitutions for “municipal home rule.” In other w’ords, they per¬ 
mit cities to adopt charters prescribing the form of their own 
government and authorizing them to exercise such powers of a 
municipal nature as do not contravene general laws. Some states 
whose con.stitutions do not provide for home rule and even per¬ 
mit special legislation, notably Massachusetts, have provided sev¬ 
eral optional forms of city government which any city may adopt 
by vote of its people. 

Elections .—The right to vote in city elections belongs, through¬ 
out the United States, to residents of the city possessing the 
qualifications required by the state for voting in state elections. 
The procedures for the nomination of candidates and the method 
of election not only vary from state to state, but within the 
same state municipal practice not infrequently departs from the 
state standard. In some states candidates for city office are nomi¬ 
nated by ward caucuses or city conventions of their respective 
parties. In others the direct party primary^ is in vogue. Many 
cities by charter, special act or general optional act, however, 
have the privilege of electing their candidates on a nonpartisan 
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basis. In the great majority of these cities, candidates are nomi¬ 
nated by petition of a specified number, usually not very large, 
of the qualified voters and run against one another in a prelimi¬ 
nary election or run-off primary. The two candidates for- each 
office receiving the largest number of votes become the sole can¬ 
didates at a final election held a few weeks later. In some in¬ 
stances a candidate receiving a majority of the votes cast at the 
preliminary election is declared elected without further formality. 
A very few citie.s use some system of preferential voting in which 
the voter indicates the order of his preference among the candi¬ 
dates, certain specified values being attached to each first, second 
or third choice. In these cities there is no preliminary election or 
primary. Several important cities, including New York, Cincin¬ 
nati and Toledo, elect their councils by means of proportional 
representation 

Further information concerning city government may be found 
under the names of the various countries and of some of the 
larger cities. 

Bibliography; —VV. Anderson and others. Local Government in 
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McGoldrick, The Law and Practice of Municipal Home Rule, iqjO- 
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CITY MANAGER. The city manager is the principal execu¬ 
tive and administrative officer of a rnunic'i()ali(y under the council- 
manager form of local government, which .spread widely in the 
United States and Canada after Dayton, O., became the first 
large city to adopt it in 1913. 

Under the. council-manager plan, the voters elect only the city 
council, which appoints a city manager to admini.stcr municipal 
affairs under its .supervision. 

The members of the council, usually five to nine in number, 
may be elet ted cither at large or by wards. Tlie mayor is a mem¬ 
ber of the council and serves as its presiding officer. He may 
citlier be designated to this position by the council, or elected as 
such by the voters. The council acts only collectively, and its in¬ 
dividual members, including the mayor, have no executive func¬ 
tions. 

The city manager serv'es at the pleasure of the city council. 
Subject to its general .supcrvi.sion, he is in full charge of the ad¬ 
ministration of municipal affairs. He prepares the budget, ap¬ 
points and dismisses personnel and directs the work of the 
municipal departments. He attends all council meetings, presents 
recommendations on municipal business and usually takes an 
active part in the discussions. 

Origin and Spread of Plan.—Tlie council-manager plan was 
devised and first advocated in the U.S. by the National Short 
Ballot organization, an as.sociation which proposed to improve 
state and local government by reducing the number of elective 
ofiices in order to fix responsibility on a few officials. This or¬ 
ganization, of which Woodrow Wilson was president and Richard 
S. Childs, a young New York advertising man, was the secretary 
and active promoter, undertook first to support the commission 
plan of municipal government. Under that plan, all municipal 
powers were vested in a commission, the members of w'hich col¬ 
lectively served as a legislative body and individually administered 
the departments. 

Since the dispersion of administrative functions prov^ed to be 
a serious w-eakness of the commission plan, Childs’ attention was 
attracted by the news that the city council of Staunton. Va., had 
appointed a general manager and delegated to him the function 
of directing the municipal departments. He seized on this idea 
as a means of overcoming the weakness of the commi.ssion plan, 
and the National Short Ballot organization formulated and began 


to promote the commission-manager plan, which in all es.seniial.s 
was the plan later known as the council-manager or city-manager 
plan. 

Sumter. S.C., adopted the plan in 1912, and was followed by 
several other small cities. The greatest impetu.s to its spread 
came w’ith its adoption in 1913 by Dayton, which had suffered a 
severe flood that required emergency action by its local author¬ 
ities. 

The National Municipal league, the principal organization in 
the United Stale.s for the promotion of munitipal refonn. had 
previously concentrated its efforts on strengthening the authority 
of the mayor and eliminating partisan patronage. After the early 
success of the council-manager plan, it adopted the plan in 1915 
a.s (he basis of its Model charter for inuni( ipal governments, 
This charter added to the es.sential features of the council-man¬ 
ager plan provisions to estalfiish a civil service system, to forbid 
members of the council to interfere with the city manager s ad¬ 
ministrative w’ork or appointments, to forbid munitipal employees 
to engage in political activity and to provide for election at large 
or by proportional representation. (About three-fourths of the 
cities that adopted the plan before 1945 elected their councils at 
large; only ten of these cities elected by proportional represen¬ 
tation.) 

While it generally proved impractical to write into law a pre¬ 
cise definition of the resi)eclive functions of the council and the 
city manager, in view of the fact that the city manager serves at 
the council’s pleasure, the principal objectives of the plan were 
achieved in most of the cities that adopted it. The plan spread 
most rapidly from 1918 to 1923. as many cities undertook pro¬ 
grams of public w'orks and municipal improvements and realized 
their need for more efficient administration. 

By Aug. 1945 the council-manager plan was in effect in 593 
cities and 9 counties in the United States and 23 cities in Canada. 
With local modifications, it had been adopted by 5 cities in Eire 
and one in Puerto Rico. Of the 396 cities in the United Statc.s 
with 25,000 to 500,000 population in 1945, 103 operated under 
(he council-manager plan; of the 92 cities w'ith more than 100,000 
population, 22 operated under the jilan. 

Legal and Political Basis.—The legal basis of (he plan in the 
United States varies with state law'. In statc.s which permitted 
municipal “home rule” cities establi.shcd the plan by adopting by 
popular vole charters drafted by local reform groups, often fol¬ 
lowing the Model charter or the advice of expert consultants. 
Others adopted by popular vote an optional council-manager plan 
provided by state law. Others had their state legislatures enact 
.special council-manager charters for them. And in others the city 
council adopted the plan by municipal ordinance without sub¬ 
mitting it. to popular vote. 

The political circumstances under which the plan was adopted 
often affected the role of the city manager. Some cities, espe¬ 
cially those in which the leaders in bu.siness affairs and civic or¬ 
ganizations had never before taken i)art in municipal politics, 
adopted the plan as part of a vigorous campaign of municii)al 
reform. Their puqwse was to break the hold of partisan or fac¬ 
tional organization on city government, and to eliminate patron¬ 
age in jobs or contracts. In these cities the plan required the 
.support of an active reform organization, and the plan itself and 
the city manager w'cre likely to remain the subjects of political 
controversy. 

At the other extreme, some cities in which the municii)al leader¬ 
ship was generally respected adopted the plan on the initiative of 
their city councils, and the city manager was never identified with 
either side of a political contest. 

Most cities were between these two extremes. In states where 
the national party organization did not take a direct part in 
municipal affairs (usually states in W'hich one or another party 
w'as predominant) cities generally found it easier to get general 
acceptance for the council-manager plan, and to establish the 
city manager as a noncontroversial career officer whose position 
was not at stake in elections. 

Characteristics of Managers. —More city managers had train¬ 
ing or experience as engineers than in any other occupation. A 
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considerable proportion of the remainder were trained in other 
types of public administration. During the years 1938-44, only 
one-sixth of the men appointed as city managers came to their 
new jobs from other than govenin»ental positions. 

From the first, city managers were highly conscious that they 
were creating a new profession, even though, unlike the more 
generally recognized professions, city managership had no definite 
training or entrance requirements, llie traditions of the engineer¬ 
ing profession contributed to this group consciousness, and en¬ 
couraged city managers, by compari.son with other municipal 
chief executives, to look on municijwl administration more as a 
bu.sines.s in which objective standards should be developed, and 
less as one in which Icjcal political consideration.s should be para¬ 
mount. By the end of 1944, 30% of the city managers in the 
United States had been in the city manager profession for ten 
years or more. 

City managers, with rare exceptions, refrained from taking 
part in local political campaigns, even when they were personally 
attacked by ojiposilion factions. On the other hand, many took 
the lead in public discussions of municipal policy. Some of the 
most successful manager.s were extremely ac tive as public .speak¬ 
ers and as public advocates of imjiroving or c.xtending municipal 
services. 

More than half the cities that adopted the plan appointed other 
than local residents as their first city manager.s, and the promo¬ 
tion of a city manager from one city to another was a common 
occurrence. 

City managers looked on their work as a professional career, 
but at the .same time they never expc-cled to hold their position-s 
except at the pleasure of their city councils. Their professional 
society, the International (*ity Managers’ association, alway.s took 
the position that the city manager was subject to dismi.ssal by the 
council, and refused to supiHirt proposals that he be removed 
only by more than a .simple majority vote of council members. 
Similarly, it admitted to membership any city manager duly 
appointed by a city council, and never .sought to establish any 
criteria of its own for recognition or membership in the pro- 
fe.ssion. 

The association did a great deal not only to .stimulate a pro¬ 
fessional attitude among it.s members, but al.so to advance the 
general level of municipal administration. It sixinsored research 
in municipal administration; published the Municipal Year Book, 
an annual encyclopaedia of factual and statistical data on all 
cities in the United States; and conducted courses of training in 
variou.s branchc.s of municipal management. 

The city manager movement had effects beyond the sphere of 
municipal affairs. In the United btates. city managers often went 
from municipal government into slate and national administra¬ 
tion. and did much to help develop administrative systems in 
which federal, .slate and local agencies co-operate in the manage¬ 
ment of national programs. 

Sre International City Managers’ As.sociation, The Municipal IVar 
Book (pul)li.Hh(;(l iiiuuialh >, HaruUl A. tSlone, Don K. Price and 
Kathryn H. Stone, Chy Maniijncr Government in the Tniteil States 
(lOJoi. (1). K. Pe.) 

CITY PLANNING: see Town and City Planning. 
CIUDAD BOLIVAR, an inland city and river port of Vene¬ 
zuela, capital of the state of Bolivar, on the right bank of the 
Orinoco river. ^40 mi. above its mouth. Population (census of 
n)4i) i9.78g. The mean temperature is about 83“ F. 

The city stands upon a small hill some I’S ft. above .sea level, 
and faces the river where it narrows to a width of less than half 
a mile. It is the commercial centre of the great Orinoco basin, 
being the chief port both for imports to the inland of Venezuela 
and for exports from the country'. The Venezuelan Ainnail line 
.serves the city; and there is regular steamship communication 
with the lower Orinoco. Port of Spain and the Caribbean coast 
of Vem‘/.uda. 

During the rainy season small steamers run far up the river. 
There is a road 600 mi, long w'hich connects Ciudad Bolivar with 
the Venezuelan capital. Caricas. 

The principal exports from this region Include gold, cattle, 
horses, mules, tobacco, cacao, rubber, tonka beans, bitters, hides. 


] timber and many valuable forest products. There are large gold 
mines southeast of the city. 

The town was founded by Mendoza in 1764 as San Tomds de 
la Nueva Guayana, but its location at this particular point on 
the river gave to it the popular name of Angostura, the Spanish 
term for “narrows.” Angostura bitters were invented there in 
1824, although the manufacture w'as thereafter transferred to 
another city. 

The name Angostura was used until 1849 when that of the 
Venezuelan liberator was bestowed on it. Ciudad Bolivar played 
an important part in the .struggle for independence and was for 
a time the headquarters of the revolution. 

The town suffered severely in the fight for it.s possession, and 
the political disorders which followed greatly retarded its growth. 

CIUDAD JUAREZ, formerly El Paso del Norte, a 
northern frontier town of Mexico, in the state of Chihuahua, 
1,223 mi. by rail N.N.W. of Mexico City, Pop. (1910) 10,621; 
(1940) 48,881. Ciudad Juarez stands 3,800 ft. above sea level on 
the right bank of the Rio Grande del Norte, opposite the city of 
El Paso, Texas, with which it is connected by bridges. It is the 
northern terminus of the Mexican National railway, and has a 
large transit trade with the United States, having a custom house 
and a United States consulate. It is also a military post with a 
small garrison. The towm has a straggling picturesque appearance, 
a con.siderable part of the habitations being small adobe or brick 
cabims. The town was founded in 1681-S2; its present import¬ 
ance is due entirely to its position on the border and the rail¬ 
way into the interior. It was the headquarters of Pre.sident 
Benito Juarez in 1865, and was renamed in 18S5 because of its 
devotion to his cause. 

CIUDAD REAL, a province of central Spain, formed In 
1833 of districts taken from New Castile, and bounded on the 
north by Toledo, northeast by Cuenca, east by Albacetc, south 
by Jaen and Cordova and west by Badajoz. Population (1940) 
530,308; area, 7.622 sq.mi.; density per sq.mi. 69.6. In the ea.st 
and centre are extensive high plains forming part of the region 
known as La Mancha and rising on the southeast to low hills. 
The W'est consists of broken hilly country bordered on the .south 
by the parallel ridges of the Sierra cle Alcudia and by the Sierra 
Madrona, foreranges of the Sierra Morena. The province is 
drained, except on the .southeast, by the Guadiana river which 
traverses it from east to west and receives several tributaries, 
notably the Gigiiela, Zancara and Bullaque on the right and the 
Azuel and Jabaldn on the left. 

The climate on the plains is oppressively hot in summer, and 
in winter bitterly cold winds prevail. The rainfall is scanty and 
prolonged droughts are common. Forests occur only on the 
higher ground in the west. The vegetation on the La Mancha 
plains is limited to poor pasture. Cereals, saffron, the olive and 
vine are cultivated, but agricultural development i.s hindered by 
the scantiness of the population, the aridity and poverty of the 
soil, (he want of proper irrigation and the occasional ravages of 
knusts. Large numbers of sheep and goats, however, arc reared 
on the plains and Ciudad Real is famous for it.s mules. Pigs 
are kept in the oak forests of the west, and cork is an important 
product of this region. Coal is mined round Puertollano. lead in 
various districts, and important mercury deposits at Almaden. 
There is no other industrial development. The roads are insuffi¬ 
cient and ill-kept, especially in the northwest, where they form 
the sole means of communication. The Madrid-Lisbon railway 
pa,sses through the capital, Ciudad Real, and through Puertollano, 
wffiere there is a branch line to San Quintin. Farther east, the 
Madrid-Linares railway passes through Alc 4 zar de San Juan, 
junction for the Albacete line, and Manzanares and Valdepenas, 
where branch lines link it with Ciudad Real and Puertollano re¬ 
spectively. There is also a branch in the northeast to Tomelloso. 
The capital is Ciudad Real (pop. 1940. 30,015) (q.v.). The prin¬ 
cipal towns (pop. 1940) are Valdepenas (29,891), TomcUoso (28.- 
462), Puertollano (22,099), Alcizar de San Juan (23,083), Man¬ 
zanares (18,182), Almoddvar del Campo (8,488) and Almad6n 
(12.468). Almagro (8,551), famous for its lace, and Daimiel 
(19.277), a market centre of La Mancha and site of a military 
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aerodrome, belonged in the middle ages to the knightly order of 
Calatrava, formed in 1158 to keep the Moors in check. Campo de 
Criptana (14,361) and La Solana (13,407) are other market 
towns. Education is very backward. (See also Castile.) 

CtUDAD REAL, a town of central Spain, capital formerly of 
La Mancha and after 1833 of the province described above. It 
lies 107 mi. S. of Madrid, on the Madrid-Badajoz-Lisbon and Ciu¬ 
dad Real-Manzanares railways. Pop. (1940) 30,015 (mun.. 32,- 
931). Ciudad Real, situated on a wide plain, between the river 
Guadiana in the north and its tributary the Jabalon on the south, 
offers little of interest beyond its lofty Gothic cathedral, built 
without aisles. It is the market for the cereals, oil, wine, potatoes 
and figs produced with irrigation on the surrounding plain. Ciudad 
Real was founded by Alphonso X. of Castile (1252-84), and forti¬ 
fied by him as a check upon the Moorish power. Its original name 
of Villarreal was changed to Ciudad Real by John VI in 1420. It 
is said to have suffered greatly, especially in the loss of its flourish¬ 
ing leather industry, by the expulsion of the Moriscos in the 17th 
century. During the Peninsular War a Spanish force was defeated 
here by the French, on March 27, 1809. 

CIUDAD RODRIGO, a town of western Spain, in the prov¬ 
ince of Salamanca. It is situated on an eminence on the right bank 
of the river Agueda, 13^ mi. E. of the Portuguese frontier, and on 
the railway from Salamanca to Coimbra in Portugal. Pop. (1940) 
3.872 ('mun., 12.082). Ciudad Rodrigo is an episcopal see, and was 
for many centuries an important frontier fortress. It was founded 
in the 12th century by Count Rodrigo Gonzalez and named after 
him. but remnants of a Roman aqueduct and bridge indicate that 
it occupies the site of a Roman settlement. The 12th century 
cathedral, with fine cloister.s and carved portico, was disfigured by 
additions in 1538 and has .suffered during sieges from its posi¬ 
tion almo.st astride the wal].s. During the Penin.sular War. it was 
captured by the French under Marshal Noy, in 1810; but on Jan. 
19, r8i2. it was retaken by the British under Viscount Welling¬ 
ton, who. for this exploit, w'as created earl of Wellington, duke 
of Ciudad Rodrigo, and marquess of Torre.s Vedras, in Portu¬ 
gal. (X.) 

Siege of Ciudad Rodrigo, 1812. —For the operations pre¬ 
ceding and following the siege of Ciudad Rodrigo In 1812 see 
Penin.sular War. Having insufficient troops to provide a cover¬ 
ing force W’ellington decided to use the element of surprise. He 
waited (ill both armies were scattered in winter quarters, made all 
his preparations in secret, and then suddenly, on Jan. 8, appeared 
[)efore the town. Ciudad Rodrigo lies on the right bank of the 
Agueda and in 1812 its fortifications were modern and formidable, 
but it was commanded on the north by a hill, the Great Teson, 
which, crowned by a strong redoubt, rose to a height of 150ft., 
only 600yd. from (he walls, Between this hill and the town lay 
a slightly lower ridge, the Little Teson, which was flanked at its 
eastern end by the Convent of San Francisco, at its western by 
that of Santa Cruz. The very night of his arrival Wellington 
stormed the redoubt on the Great Teson and at once began his 
preparations for an intensive siege. The weather was terribly 
severe, so that the troops in the trenches had to be relieved every 
24 hours, but the men worked with great speed and enthusiasm. 
Within six days the British had dug a parallel and constructed 
batteries for 32 guns on the Great Teson, had sapped across the 
low ground and dug a parallel within assaulting distance on the 
Little Teson, and had stormed the convents which flanked it. 
For five days a furious bombardment was maintained, the enemy 
replying with equal vigour. By Jan. 19 two breaches had been 
made in the walls and, though the counterscarp had not been de¬ 
stroyed nor the enemy’s guns silenced, Wellington gave orders 
for an assault. The main breach, at the northern corner of the 
fortifications was to be stormed by the 3rd Division; the lesser 
breach, 200yd. to the east, by the Light Division. Pack’s Portu¬ 
guese were to make a feint attack upon the San Pelayo gate at the 
Other side of the town. At 7 p.m. on the 19th Campbell’s Bri¬ 
gade of the 3rd Division entered the ditch at the south-west 
comer of the fortress, with orders to scale the outer wall and 
clear the left flank of the main breach. Their actual entry was 
premature and the garrison opened Are while the other attacking 
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troops were still in their assembly trenches. The storming col¬ 
umns at once dashed forward. The 3rd Division was checked at 
the main breach by a land mine, but quickly (lro\ L* the defenders 
back to a retrenchment behind the breach, which for a time held 
them back. The Light Division met with le.'^s oppo>ition and, 
pouring through the lesser breach, cleared the way for their 
comrades on the right. The garrison quickly surrendered, hut 
the storming troops got out of hand and for the rest of the night 
plundered, drank, burnt, and murdered; only at daylight was 
order restored. The siege cost Wellington 1.000 easu.dties, half 
in the assault, but 1,500 prisoners and 150 guns fell into his 
hands. Marmont only received definite news of the siege on the 
15th; by the time he had collected his armv the town had fallen. 

(H. L. A.-F.) 

CIUDAD VIEJA, a highland village of Guatemala about 22 
miles S.W. of Guatemala city and 3 mi. S.E. of Antigua, situated 
in the valley of the Almolonga at the foot of the volcano Agmi 
(water). Urban population of the vimtidpio of Ciudad Vieja 
(1940 census), 6,oii. Originally named Santiago de los Cabal¬ 
leros de Guatemala, the city was founded in 1527 under the di¬ 
rection of Jorge de Alvarado, brother of Pedro de Alvarado, 
conqueror of Guatemala, and became the third capital of the 
Spanish Captain Gcneralcy of Guatemala. (The fir.st and second 
capitals were, respectively, Iximche and Xepau.) News of Pedro 
de Alvarado’s death in Mexico reached Ciudad Vieja on Aug. 29, 
1541; on Sept. 3 his widow, Bcatriz de la Cueva, had herself 
decreed governor of the province. Either as the result of a 
storm or an earthquake which cracked open the crater of the 
volcano Af'ua, an avalanche of mud and water descendt'd upon 
the city on Sept. 10, bur>'ing, among several hundred other peo¬ 
ple, Dona Bcatriz. Following this disaster, the capital was moved 
to Antigua, whence it was in turn removed, because of an earth¬ 
quake in 1773, f6 fbe present site of Guatemala (q.v.). 

CIVERCHIO, VINCENZO, an early i6th century Italian 
painter, born at Crema. There are altar-pieces by him at Brescia, 
and at Crema the altar-piece at the duomo (1509) is his work. 
His “Birth of Christ’’ is in the Brera, Milan; and at Lovere are 
other of his works dating from 1539 and 1540. 

CIVET, or, properly, CivxT Cat, the name given to the more 
typical members of the Viverridae (see Carnivora), whicli are 
characterized by the presence of a deep pouch near the genital 
organs into which a fatty, yellowish substance, known a.s civet 
and having a strong musky odour, 
is secreted. Several species are 
known. The African civet (Ctv^ 
ettictis civetta) measures 3-4^ 
ft. in length, of which a third is 
tail, and stands 10-12 in. high. 
The hair is long, fonniug an 
erectile ridge down the middle 
of (he back; in colour it is dark 
grey with black bands and sjioLs. 
ITie animal is nodurnal and 
largely carnivorous; it climbs 
trees with.agility. It i.s kept in 
captivity (where, however, it never becomes lame) for its per¬ 
fume, the larger quantity of which comes from the male and is 
scraped from the pouch with a spoon twice a week. The zibeth 
(Viverra zibefha) extends from Arabia to India and several East 
Indian islands. Other species occur in India, China and Malaya. 
The odorous principle (a ketone) has been isolated and named 
civeione. Civet is used for blending scents. 

CIVICS, in its broadest signification, may be taken to include 
the activities of the citizen in his relationship to (he state and 
society in general. Formerly it meant the study of civil govern¬ 
ment, “Civics” is defined as follows: “The science and con¬ 
sideration of the structure and administration of local, state and 
national government; of the development in the public mind of 
the will for constructive, intelligent and healthful participation 
in the work which governments—^loc.al, state and national—are 
empowered by the people to perform; and of the development of 
the procedures and processes which make for the greatest good of 
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the grcalcst numher in the governmental and group relations of 
ail social units.” “Civics” cmbrace.s much more than a study of 
or di.s.scrtation on structures anrl function.s, or a general inter¬ 
pretation ol‘ laws applying to these. It includes puhlic-minded- 
nes.s; the creation of right attitudes toward public duties; the 
formation of habits of helpful, constructive, participating citizen¬ 
ship; the development of activities which result in effective par¬ 
ticipation in good government; the consideration and application 
of protedures and j)ro(esses which will result in the greatest good 
for the greatest number in all social units, big or little. The more 
modern textbooks on civics make the formal study of civil gov¬ 
ernment only a part, and far from the largest part of their treat¬ 
ment. They teach the essential facts concerning sanitation; 
personal and community hygiene; fire [jrevention; care of the 
water supply; and a long list of other imblic activities. Whatever 
affects the well-being of social co-oix-rative units is considered' 
a part of civics even more than the purely governmental pha.ses 
of the handling of such units. 

In an address before a Congressional committee which had 
under consideration the oj)erations of the* U S. Ilou.sing Corpora¬ 
tion, the secretary of the American Civic Association, Ilarlean 
Janies, made this distifiction between a social worker and a civic 
worker:—“A social worker deals with those j>c‘r.sons w'ho fall 
below the level of self-sujiport either financially, physically or 
morally, and this holds true even when an effort is exerted to 
prevent any of these catastrophies. The civic worker deals with 
those pcTsojis who are sufficiently above the level of self-.supi>ort 
finatic ially, physically, mc'ntally and morally to be in a position 
to contribute to the improvement of the community. Community 
improvement may bo accederated by good governmental ma- 
chiner>’, but it is not the inevitable result, of reform in municipal, I 
county or state forms of governmcMif ” A well-known writer of 
books under this heading, Maljel Hill, described “civics” as it is 
presented in high schools and junior colleges, as a study of the 
“social life in municipalities.” and that lile includes in its social 
relationships the Government of the town and city, the State 
and I'ccleral Government, the in.'^titutions. social and ethical, as 
well as political, and sometimes, though not by any means alway.s, 
would include religious institutions. Such a survey of municipal 
life, whether in the small manufacturing village or crowefed 
metropolis gives ojiportunity to touch upon the theory of present 
government and the possibilities of changes that may occur 
because of trade unions. Likewise, “civics" should include the 
problem of the rural town and its relation to public service 
through agricultural interests; but above all, the teaching of 
“civics" should he a pie.sentation of insistent opportunity for 
practice of the laws of sound citizenship and the ideals of the 
i)eUer citizenship for th (3 future. 

Sundry national. State and local volunteer organizations, es¬ 
pecially in the United States, have the word “civics” in their 
titles. One of the oldest of these, the National Civic Federation, 
has an elaborate programme of activities, ranging from inter¬ 
national relations to the individual voter, including economic and 
industrial ciuistions and the relation of capital and labour. It 
grew out of the old Chicago Civic I'ederation. which was origi¬ 
nally just what its name implied, a federation of local bodies 
interested in city or civic affairs. The American Civic Association 
which was formed of the merger of the American I’ark and Out¬ 
door Art As.sociation and the American League for Civic Im¬ 
provement is concerned with the im[)rovement of physical condi¬ 
tions in city, State and nati()n. 

Generally speaking at the present time civic organizations arc 
motivated by the broader idea of civ'ics Their iibjectives arc no 
longer of a strictly jHilitical nature; their objectives lunv include 
the well being, physical and economic as w'cll as (H^litical, of the 
individuals in the social unit. This broader meaning in practice 
of the word “civics” is largely due to the modern textbooks on 
the subject. ' (C.R.W.) 

CIVIDALE DEL FRIULI, a town of V'cnctia, Italy, prov¬ 
ince of Udine, lo mi. E. by N. by rail from the town of IMinc; 
453 ft. above sca-level; it was the ancient Forum lulii. Pop. 
(1936) 4,715 (town); 10,424 (commune). The river Natisonc 


forms a picturesque ravine here. The cathedral of the 15th cen¬ 
tury contains an octagonal marble canopy with sculptures in relief, 
with a font below it belonging to the 8th century. The museum 
contains Roman and Lombard antiquities, mss. and gold, silver 
and ivory objects formerly belonging to the chapter. The small 
church of S. Maria in Valle belongs to the 8th century, and con¬ 
tains fine decorations in stucco probably of the 12th century. 
The fine 15th-century Ponte del Diavolo leads to the church of 
S. Martino, which contains an altar of the 8th century wdth 
reliefs executed by order of the Lombard king, Ratchis. At 
Uividale was born Paulus Diaconus, the historian of the Lom¬ 
bards in the time of Charlemagne. A railway runs to Caporetto 
(i6m.). 

The Roman town of Forum lulii was founded either by Julius 
Caesar or by August u.s, when the Via lulia Augusta was built 
through Utina (Udine) on its w'.iy north. After the dec.ay of Aqui- 
leia and luliurn Carnicum (Zugiio) it became the chief town of the 
district of Friuli and gave its name to it. The patri.irchs of 
A(|uileia resided here from 773 to toji, then returned to Aquileia, 
and finally in 1238 removed to Udine. This last change of resi¬ 
dence was the origin of antagonism betwren Uividale and 
Udine, terminated by their surrender to \eni{e in 1419 and 
14..0 respectively. 

.SVe G. Fogolari, Cividale del Friuli (BerK.imn, 1006). wi’Il illustrated; 
Memoriv Sloric.hv Foroniulit'si, passim (Udine, i90S,.\f/(/.—in progre.ss). 

CIVIL ENGINEER. When, in the iSth century, attention 
began to be given in England to such works of pulilic value as 
roads, canals, harbours, docks, and lighthouses, the regulation 
of rivers, the production of iron by improved inetliods, and the 
construction of steam engines and of the machinery tailed forth by 
that new' source of motive pow'er, there arose men of great natural 
gifts, cither with little technical training but great practical intel¬ 
ligence and skill, such as Brindley, or of equal practical capacity 
loupled with scientific attainments, such as Smenton and Watt. 
The.sc men applied to beneficent purposes the mechanical and 
constructional arts which previously had formed almost entirely 
the vocation of the military engineer, and they called themselves 
“engineers”; but Smeaton, .seeing the inapproi.)riateness of .assum¬ 
ing a title hitherto belonging to military men, adopted the title 
“civil engineer,” to make it dear that he was a civilian practitioner 
of those arts. 

It was with thi.s conception of the civil engineering jirofession 
that the Institution of Civil Engineers w'as founded. A royal char¬ 
ter of incorporation was grantiai to the institution on June 3, 
182S. Before ajiplying for the charter, the. Society drew' up a 
definition of the profession, “the art of directing tlie great sources 
of power in Nature for the use and coiiveiiieiue of m;in.” 

Many societie.s have since arisen having fur their object the 
advaiuenient of particular branches of engineering work, but the 
institution adheres to the conception of civil engineering held by 
its founders, and admits to its ranks any engineer who is acle- 
(juately trained and experienced in the clesign and execution of 
any works or machinery instrumental in the application of sources 
of power for the benefit and convenience of mankind. The roll of 
the institution in i9.:8 numbered upwards of 10,000. Its house in 
Great George street, Westminster (the third building which it has 
occupied in that street ), was built in iqi 2-13. 

Six'cialization has brought about se[xirate grouping of those 
interested in mechanical, electrical mining, etc,, engineering. 
Unclerl3'ing all groups is the work of the civil engineer, whose 
field particularly is that of structures. Foundations, simple or ex¬ 
tremely complicated, are within his realm. He designs and sufxr- 
vi.ses the construction of bridges and great buildings, tunnels, 
dams, reservoirs and aqueducts; he brings water to the centres 
of population and disposes of their wastes. He irrigates the desert 
and reclaims the swamps. He lays out, constructs and maintains 
highways and railroads, digs canals, regulates rivers, deepens har¬ 
bours, builds lighthouses and constructs wharves and piers. He 
measures the earth’s surface and the objects on it, and charts the 
resulting data. The work is frequently of a very definitely 
pioneering character. invoKdng protracted physical effort. The 
civil engineer roust have a scientific attitude of mind, and should 
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have imagination, initiative, accuracy and good judgment, trained 
by special study. He should be able to work with men as well as 
with materials, and he should have administrative ability. In the 
United States with over loo million inhabitants, probably 75,000 
persons would call themselves civil engineers. 

The American Society of Civil Engineers, founded in 1S52, 
admits engineers from various fields. It has a membership of about 
14,000 and is an important engineering institution. 

CIVILIS, CLAUDIUS, or more correctly Iulius, a Bata- 
vian leader of the German revolt against Rome (a.d. 69-70). He 
had served as a Roman auxiliary. During the disturbances that fol¬ 
lowed the death of Nero, he induced the Batavi to rebel, under 
the pretence of assisting Vespasian. The neighbouring Germans 
joined the revolt. The Roman garrisons near the Rhine were 
driven out, and 24 ships captured. I'wo legions were blockaded in 
Castra Vetera (near the modern Xanten), and the survivors were 
finally mas.sacred. Eight cohorts of Batavian veterans joined their 
countrymen, and the troops sent by Vespasian to the relief of 
Vetera threw in their lot with them. The result of these acce.s- 
sions to the forces of Civilis w'as a ri.sing in Gaul. The Roman 
generals were murdered (a.d. 70), and the whole of the Roman 
forces were induced by two commanders of the Gallic auxiliaries 
(Julius Classicus and Julius Tutor) to revolt from Rome and join 
Civilis. Most of Gaul declared itself independent, and the founda¬ 
tion of an empire of the Gauls was contemplated. Vespa.sian 
resolved to t.ake strong measures for the suppression of the revolt. 
The arrival of Petillius Cerialis with a strong force awed the Gauls 
and mutinous troops into submission*, Civilis was defeated at 
Augusta Treverorum (Trier, Treves) and Vetera, and forced to 
withdraw to the island of the Batavians. He finally came to an 
agreement with Cerialis whereby his countrymen obtained certain 
advantages, and resumed amicable relations with Rome. From 
this time Ci\'ili.s disaj)f)ear.s from history. 

Bim ioc’.RAPKY. —The thief authority for the history of the insur¬ 
rection IS Tacitus, Histories, iv., v., whose account breaks off at the 
begmnine of Civilis’s speecli to (Uriahs; also Jo.scphus, Helium 
Judaicum, vii. 4. See also Merivale, Hist, of the Romans under the 
Empire, th. 58; H. SthilliT, (iesehichte der rihnisrhen Kaiserzeit, bk. 
ii. th. 2. 8 (i8S,D ; B- Hendi'rson, Civil War and Rebellion in the 
Roman Empire (lycH) ; Mommsen, Provinces of the Roman Empire 
(th. iv.), trans. Ilitkson (1900), 

CIVILIZATION. This Encyclopa’dia is in itself a descrip¬ 
tion of civilization, for it contains the story of human achievement 
in all its bewildering developments. It shows what men during 
hundreds of thousands of years have been learning about them¬ 
selves, their world and the creatures which share it with them. 
They have reached out into remote space and studied nebulae 
whose light reaches them after a million years; they have, on the 
other hand, dissected atoms and manipulated electrons as they 
might handle pebbles. In the present magnificent series of vol¬ 
umes m.m’s inventions are reviewed from the rudest chipped Hint 
to the mo.st delicately adjucted microscope; his creation of 
multiform beauties of design, colour and word, his W'ays of deal¬ 
ing with his fellows, his co-operations and dissensions; his ideals 
and lofty aspirations, his inevitable blunders and disappointments; 
in short, all his gropings, disheartening failures and unbelievable 
triumphs are recalled. 

Several thousand contributors have been brought together to 
do each his .si)ecial part in writing some thirty-five million words 
on what mankind has hitherto done and said. It might therefore 
seem at first sight superfluous, and indeed impossible, to treat 
civilization it.self as a .separate topic in a few pages. But there is 
danger that owing to the overwhelming mass of information given 
in these volumes certain important underlying considerations may 
be lost sight of. There are highly significant questions concerning 
the nature and course of human development, the obstacles which 
have lain in the way of advance; the sources of success and frus¬ 
tration, which could hardly be brought together in dealing with 
any of the special aspects of human culture. Accordingly an 
attempt will be made under this caption to scan civilization as a 
single, unique and astonishing achievement of the human .species. 

To begin with, it is a startling fact that civilization, which sets 
off man in so astounding a manner from all other animals, should 


only lately have begun to be understood. We are immer^ed in u 
from infancy; we take it for granted, .and are too near it to mc 
it, except in this detail and that. Even to-day. with all our 
recently acquired knowledge, those who strive most valiantly in 
imagination to get outside civilization .so that they may look ujron 
it dispassionately and appraise it as a whole, are bewildered by 
its mysteries. As for the great mass of intelligent peoirle, they still 
harbour many ancient illusions and mi.sapprehensions from which 
they can only be weaned with great reluctance. 

The object of the present article is to ilescril)e the newer ways 
of viewing civilization, its general nature, origin, progre.ss, tran.s- 
mission and chief development.s, in the light of information which 
has been accumulating during the past fifty or sixty years. 'Fhe 
study of man himself has been revealing quite as many revolution¬ 
ary facts and hypotheses during the j)ast half century a.s the scien¬ 
tific investigation of the world in which he lives. The history of 
human achievement has been traced back, at least in vague outline, 
hundreds of thousands of years; man’s original uncivilized nature 
and equipment have been studied and compared with the behaviour 
of his nearer relatives; new conjectures have emergcnl in regard 
to the functioning of speech and the nature and origin of human 
reastniing; careful investigations of primitive civilizations have 
cast great light on more complicated ones; the triaiieiulous im¬ 
portance of chililhood and its various implications in the develop¬ 
ment of civilization have been elaborated. 

These and many other discoveries conspire to recast our con¬ 
ception of civilization, its past progress and its future possibilities. 

It is in.structive to note that the xvord civilization is l)y no means 
an old one. Boswell reports that he urged Dr. Johnson to insert 
the term in his dictionary in 1772. but Johnson refused, Me pre¬ 
ferred the older word “civility.” This, like “url)anity,’' reflects 
the contempt of the townsman for the rustic or l)arl)arian; it is 
an invidious term, although in a way justified by the fact that 
only where cities have grown up have men developed intricate 
civilizations. 'I'he arduous and dispersed tasks of the hunter, 
shepherd and peasant folk do not afford the leisure, or at least 
the varied human contacts, es.senlial to the generation of new 
idea.s and discoveries. But modern anthropologists have pointed 
out that peoples without cities, such as the tribes of 1'olym‘sia and 
the North American Indians, are really highly “civilized,” in the 
.senst* that upon sympathetic examination, they are found to h.ive 
subtle languages, ingenious arts, admirably suited to their condi¬ 
tions, developed institutions,social and political; religious prailiies 
and confident myths, no better and no worse suh.stantiated than 
many that prevail to-day among the nations of Europe. All these 
betoken and presuppose a vastly long development. Among P>ig- 
li.sh speaking peojde the first to point this out dearly was E. B. 
Tylor. who published his famous Primitive Culture in 1871, the 
.same year in which Darwin’s Descent of Man appeared. The.se two 
books would alone have served, l)y different approaches, to give the 
word ci\ilization a far more profound meaning than it had ever 
had before. 

NEW CONCEPTION OF CIVILIZATION 

There could be no real understanding of the fundamental char- 
acicri.stirs of civilization until the fact was well cstabli.shed and 
digested that could we trace back man’s lineage, far enoiigh we 
should find it merging into that of wild animals, without artificial 
shelters, clothes or speech; dependent for sustenance on the pre¬ 
carious daily search for food. It requires a considerable effort 
of the imagination to picture the human race without these seem¬ 
ing necessities of even primitive civilization. Without fire and 
tools men must have existed as did a wild girl discovered near 
Chalons, France, in 1751. She pos.sessed a monkey-like agility 
which enabled her to catch birds and rabbits; these she skinned 
with her nails and gobbled raw, as would a dog. She delighted to 
suck the blood from living pigeons, and had no speech except 
hideous .screams and howls. 

This conception of man's former animal existence is gradually 
supplanting the older one, based upon ancient Hebrew tradition, 
that the first man and first woman were special creations with 
fully developed minds, speech and reason, which enabled them 
forthwith to dress the garden in which they found them-selves, to 
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name its animal denizens, and to talk with one another, and with 
God himself in the cool of the evening. This view is still passively 
accepted by an overwhelming majority of Americans and Euro* 
peans and is at present hotly defended by a powerful group in the 
United Stati.-s. 

'I'he former assumption was that man was by nature endowed 
with a mind and with reason. These distinguished him sharply 
from the animals, which did wondrous things it is true, but not as 
a result of roa.stm. Their behaviour was guided, it was argued, by 
insfiru t. Darwin says that “the very essence of an in.stinct is 
that it is followed independently of reason.” But if we agree, as 
manifold eviderne seems to for(e us to do, that long, long ago 
men behaved and lived like wild animals, are we not forced to 
ask if they did not live wholly according to what Darwin calls 
' instincts ’.'' And if once upon a time our ancestors lived solely 
by their animal e{iui|)ment, did they as yet have a mind and 
reason? May not the human mind be something that has very 
gradually develoi)ed as a result of man’s peculiar animal make-up 
and ( apacilies? May not his rea.son be but another name for his 
slowly accumulated knowledge and beliefs and his ways of dealing 
with th«‘m and building upon them? In any case the discovery that 
our ancestor.s once lived like wild animals rai.ses entirely new and 
difficult (jueslion.s a.< to the nature, origin and interpretation of 
tho.se powers of his known as mind and reason, which have enabled 
him to seek out those inventions and corner upon beliefs and 
practices which have produced in the aggregate civilization. 

In short, it seems (o be more and more apparent that mind and 
reason were not part of man’s original equipment, as are his 
arms ;ind legs, his brain and tongue, but have been slowdy acquired 
and painfully built up. They are themselves inventions —things he 
has come upon. Like other inventions they are part and parcel 
of civilization —not innate in man but dependent for their jx-r- 
[>01 nation on education in the widest sense of that term. This is 
so novel an idea that many readers may find it difficult to 
grasp, but when grasped it alters one’.s whole estimate of human 
progre.ss. We ordinarily think of civilization ns made up of 
mechanical device.s, books and pictures, enlightened religious 
ideas, handsome buildings, polite conduct, scientific and philo- 
so])hical knowledge, social and political institutions, ingenious 
methods of transportation and the rest. We think that oil these 
things are due to man’s iiossession of a mind, which no animal has. 
and as a result of the exercise of reason. In a way this is true 
enough, only we must rei onceive mind and reason and regard them 
just as truly a ixirt of the gradual elaboration of civilization as 
a House of Commons or a motor car, and quite as subject to im¬ 
provement. .\t the risk of making a seemingly irrelevant philo- 
sophiial digression, which is really most essential to a modern 
understanding of civilization, something may be said of the newer 
com option of mind and its variant, reason. 

The woril mind was originally a verb, not a noun; it meant 
action, not a thing or agent. It was remembering and purpo.sing, 
and taking note of—as for instance “1 minded”—that is, remem¬ 
bered, or paid attention to, or was concerned by. But as time 
went on philo.sophers made a noun of the good old verb. It was 
conceived as that incorporeal substance which was the seat of 
a person’s consciousnes.s, thoughts, feelings, and especially of his 
rcas(»ning. The body was set over against the mind whose orders 
it was supijosed to execute. The vSeottish philosopher of common 
sense, Reid, .says explicitly that “we do not give the name of 
mind to thought, reason or desire; hut to that power which both 
perceives a!ul wills.” Even John Stuart Mill says In his Logic 
that “mind is the mysterious something which feels and thinks.” 

Recently there has been a tendency to reduce the noun mind 
once more to a series of verbs—desiring, remembering, feeling, 
thinking, di.stinguishing. inferring, planning—and to regard the 
assumption of "a mysterious something” as unfounded, unneces¬ 
sary and a sc'rious embarrassment. Relieved of this embarrass¬ 
ment it is possible to begin to bridge the gulf between the original 
behaviour of the human race and that of mankind to-day. Des¬ 
cartes and all the older philosophers believed that man had 
always had a mind as good as theirs. They sought to tell him how 
to employ it in the pursuit of truth. Mind was to them a sort of 1 


divine instrument, conferred solely upon man, that could be 
sharpened and efficiently used by following the laws of logic; but 
they could not think of it as something accumulated, so to speak, 
through the many thousands of years since man made his first 
contributions to the upbuilding of civilization. 

The way is now cleared for a new view of civilization which 
would not have been possible 50 or 60 years ago. Civilization is 
no longer contrasted with “rusticity,” “barbarity” or “savagery,” 
but with man’s purely animal heritage. Modern men are still 
animals, they have to eat and sleep, protect themselves from the 
inclemencies of the weather, and defend themselves from attacks 
of their fellow creatures and other animals, and to rear a new 
generation, if the species is to be perpetuated. They closely 
resemble kindred animals in much of their physical structure, in 
their important organs, breathing, digestion and the circulation of 
their blood. All these peculiarities are hereditarily transmitted no 
matter how much or how little men may be civilized. On the 
other hand, civilization—language, religion, beliefs, morals, arts 
and manifestations of the human mind and reason—none of thc.se 
ran be shown to be handed down as biological traits. They can 
only be transmitted to a new generation by imitation or instruc¬ 
tion. 

All mankind to-day has a double heritage. The one comes to us 
without any effort on our part, as do the spider’s peculiar char- 
acteri.stics or those of birds, or of any of our fellow mammals, 
come to them. It is secure and tends to remain the same for 
thousands of years. Civilization, on the other hand, is precarious; 
it must be assimilated anew by each one of us for himself in 
such a degree as circumstances permit. It can increase in¬ 
definitely but it may also fall off tremendously, as the history of 
man amply testifies. It is a legacy that can be lost as well as 
kept and increased. 

To illustrate: it may be that before human beings had acquired 
any of this loscable thing, civilization, they would pick up a 
stick to strike an assailant or hurl a stone at him. They might 
have found themselves riding astride floating tree trunks to cross 
a stream. Certain persons would occur, let us say, in each gener¬ 
ation who would do all these things without ever having seen them 
done. These act.s w'ould be classed in man’s animal heritage. But 
.should wc find traces of men w-ho chipped a flint nodule into a 
hatchet head, and hollowed out their log with such a hatchet, or 
with fire, wc should have to class these acts among the arts of 
civilization since they presuppose so much accumulated experience 
and ingenuity that they could not be inborn. The art of making a 
rude boat might consequently be wholly lost, as surely many 
inventions must have lapsed, if a single generation pa.sscd with¬ 
out constructing one. 

It .secm.s now an imperative fact that all civilization—the total 
social and traditional heritage, would fall away immediately and 
completely should a thoroughgoing forgetfulness, an overwhelm¬ 
ing amnesia and profound oblivnon overtake humanity. Only 
their natural equipment would be left. As Graham Wallas sug¬ 
gests, tho.se least civilized would have a possible chance of sur- 
vi\ing. It is only uncivilized man that might go on indefinitely. 
We are all by nature wild animals plus; and our taming weakens 
us for the ancient struggle in the forest, naked and bare-handed. 

PECULIAR ITEMS OF MAN’S BODILY FORM 

At this juncture the question arises, what was there peculiar 
in man’s physical make-up that enabled him to initiate civilization 
and build up a mind which he could use to increase his resources 
so far beyond that of any other animal? Before proceeding we 
should recollect that the ways of all living creatures are manifold 
and astonishing. Even a single-celled organism can marvellously 
adjust itself to altered conditions. It seems to learn by ex¬ 
perience, it appears to have a sort of memor>’, it is modified by 
happenings which interrupt its comfortable routine. It is in¬ 
genious in defending itself, in seeking food and reproducing. Jt 
is, in short, purposive in its conduct. The tiger and the frog are 
able to adjust themselves to very different modes of life, and so 
are the orioles and cacti. Before man began to accumulate civili¬ 
zation we are forced to assume that he too made terms with the 
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daily need of adjustment which faced him, otherwise we should 
not be here to write the tale. These are the salient essentials of 
Liie, and man is a part of what Julian Huxley calls “the stream of 
life.” All these possibilities lay behind the development of man's 
intelligence. They are the hinterland from which ci\nlization 
emerged and to which it ever tends to retreat. 

In order to begin and carry on the accumulation of civilization, 
man had of necessity to be so constructed physically that he 
could perceive more clearly than his predecessors, make more 
accurate distinctions and so remember and imagine better; for 
all these are essential to talking and thinking. The awareness of 
animals is of a low, vague type, and so must pristine man’s have 
been. The one-celled animals behave in a purposive way, but 
they have no eyes or ears or noses. They must live in silence 
and darkness like a human blind, deaf mute. They will never¬ 
theless take in certain food and reject other things. They per¬ 
ceive and act without, so far as we can see, being conscious of 
their actions. They make the necessary decisions without deciding 
in a human sense. They have no nervous system, but, as has lately 
been discovered, the promise of one. The creatures most like 
ourselves have eyes, ears and noses, and evidently see, hear and 
smell; and they have an elaborate nervous sy.stem. Of these 
resources they make constant use. But compared with man they 
arc ill-c^ualified to make careful distinctions and discriminations 
and remember clearly. They take note of far few^er factors in 
their situation. They must act .somewhat as our digestive system 
does. It is a sort of animal within us which performs wondrous 
feats when given food. It works purposively, as docs our heart 
and blood circulation. We can become cottscious of these un¬ 
conscious achievements when we choke, because the switch is 
not thrown promptly enough to prevent a morsel from going 
down our windpipe instead of taking the route to the stomach. 
Palpitation of the heart is a conscious suggestion of the faithful 
pump, which rarely reminds us of its con^itant attention to busi¬ 
ness. Let it neglect two or three beats and we are dead. 

The essentials of man’s physical equipment for initiating and 
piling up civilization have been dwelt upon by many writers. 
He has sensitive hands, and (after he got securely on his hind 
legs) he could use them far more freely than if he had to employ 
them as auxiliary feet. His thumb can be readily placed against 
any one of hi.s fingers. There is no such expert feeler and handler 
ns he to be found among his kindred. He could leani much of 
shape and form, of softness and hardness, of weight, texture, heat 
and cold, toughness, rigidity and flexibility, which could be but 
vaguely .scn.sed with hoof or paw. Had he had ears that he could 
turn about like a jack-rabbit, and a prehensile tail, he might have 
been able to learn faster. And all these things were the beginning 
of knowledge. He could not only strike hut hurl. His eyes were 
so placed that he was always looking through a stereoscope, so to 
speak, and seeing things in the round. His vocal organs promised 
a great range of delicate discrimination in the sounds he made. 
Then he was a helpless dependent for many years on his elders 
so that their acquired ways could become his. 

Lastly there is man’s brain with its complex cerebral cortex and 
its association paths, which develop astoni.shingly as a child grows 
up. The cortex is the prime correlator of impressions, and is 
modified through individual exp<?ricnce in a higher degree than 
any other part of the nervous system. Its functioning is .still 
very mysterious, but no one doubts its c.ssential rfilc in the process 
of human learning and the increa.se of intelligence. Its operations 
arc not, however, autonomous but closely associated with the ex¬ 
periences of the whole human organism and dependent on those 
singular capacities of mankind already mentioned. 

So it becomes apparent that after hundreds of millions of years 
during which nature’s experiments have been going on in physical 
structure and function, which have enabled creatures of the most 
diverse types to meet the absolute requisites of life—growing up 
and reproducing their species—a kind of animal finally appeared 
on the earth so constructed that he could become civilized. Man’s 
biological make-up represents a unique combination of physical 
characteristics. Most of these, as we have seen, occur in other 
mammals. Even those which seem peculiar to him would not ! 


serve, however, a.s a foundation for the development of civiliza. 
tion except in a highly complex union. Cows might h.ive a human 
cerebral cortex, foxes apposable thumbs, birds stereoscopic eyes, 
dogs vocal organs similar to ours, and yet civih/.iwion wovdd be 
far beyond their reach. Man can teach all of thtm tricks, They 
themselves can learn something as their life goes on. Chimpan/eos 
may under favourable circumstances, as Kithler has shown, make 
ver\' simple, human-like inferences; but none of them could 
initiate and perpetuate the arts and sciences as a heritage of their 
species. 

PROGRESS AND CONSERVATISM 

Such then was man’s original equipment for getting civilized. 
He had, obviously, no mcan.s of foreseeing the entrrftrise in which 
he was engaged. His evolution .as a civilized bi-ing was no more 
premeditated than his rise from earlier .simian arue.^tors There 
seems to be sufficient evidence that for hundreds of thous.and? 
of years changes in his mode of life were so gratbial and rare as 
(o pass unperccived. Each generation acreptefi the conditions in 
which it was reared without thought of betterment. Our rnoilern 
hope of “progress”—t\n indefinite increase of human knowledge 
and its application to the improvement of man’s estate—was prac¬ 
tically unknown even to the Greeks and Romans. I'rom the i ph 
century onward a few writers dwelt upon the promise of the 
future, but they were outclamoured by those convinced that 
human woes w’ere attributable to a departure from ancient stand¬ 
ards. The Humanists strove to re-establish the wisdom of the 
classical wTiters. and the Protestants sought to revive the beliefs 
and practices of the early Christians. Only three centuries ago did 
Baron unroll a programme of aggressive search for the* hitherto 
unknown, which had any very wide influence. In the TSth ceuturv' 
the conception of reform and progress found illustrious spokes¬ 
men, and their anticipations of coming changes in the ecemomy of 
human life W'cre destined, a.s if proved, to be far outrun by the 
events of the 19th and early 20th centuries. 

We can. however, still note on all hands illustrations of man's 
confidence in routine sanctified by ancient authorities: his sus¬ 
picion of innovation in wide realms of belief and practice This 
(logged obstinacy in clinging (0 his habits, and his general suspiciem 
of the unfamiliar, are exactly what might have been anticipated 
when we consider his animal origin. This trait has served to slow 
down the process of change, hut at the same lime has greatly 
increased the security and permanence of each achievement. 
Here we find a possible explanation of the great rc‘)le that the 
veil of sacredness has played in man’s development. Hc' has cast 
it over beliefs and practices and so hid them from pert scrutiny 
and criticism. The number of those who can tolerate somewhat 
critical thinking here and there, has, nevertheless, grc'atly increased 
of late, but they are still few indeed. What we call to-day a 
conservative or reactionary mood must have been characteristic 
of mankind from the beginning. It corresponds to animal in¬ 
clinations. 

Among animal proclivitic.s there is, however, from the one- 
celled organisms upward, a life-saving tendency to make random 
movements, extensions and contractions, to hasten hither and 
thither, in the pursuit of food and mates. This resth'ssness and 
groping are among man’s legacies also. They offset his routine 
and static habits, and lie behind and back of the inventions and 
discoveries he has made. There is, too, especially obvious among 
the higher animals, something auguring what in man hecome.s 
curiosity. The danger of attack made preliminary scouting a 
valuable asset in survival. So men were by nature wont to pry 
and try and fumble, long before they scientifically analysed and 
experimented. 

There can be no doubt that hundreds of thousands of years 
were required for man to reach even the lowest degree of culture 
to be found among the simplest tribes to-day. The' discovc'ry of 
fossil skulls, teeth and bones at different geological levels shows 
that more or Ics-s ape-like men have been on earth for from 
half a million to a million years. Several specie's, such as the 
Java man. the Heidelberg man and the much later Neanderthal 
race are now extinct. The only vestiges of their handiwork con¬ 
sist in chipped flint tools, becoming better made and more varied 
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as time went on. There is no way of telling what other arts, 
beliefs and practices were associated with a particular assortment 
of flint utensils. Sollas, in his Ancient Hunters, has sought to 
draw ingenious analogies between these prehistoric weapons and 
the civilizations of the Tasmanians. Australians, Eskimos, etc. 

The so-called Cro-Magnon race had finely developed skulls quite 
a.s good as those of to-day. To them are ascribed the remarkable 
paintings and drawings found in caves of southern France and 
northern Spain. They arc believed to be from 25 to 30 thousand 
years old. Halving this |>t;riod wc come uiK)n traces of ground 
and polished stone tools, coincident with the relinquishment of 
hunting as man’s exclusive pursuit and a settling down to sow 
and reap, sj)in and weave. Halving it again, we get news of the 
use of copper, the precursor of the metals on which our civilization 
largely rests. This can but be a rough chronology subject to much 
revision as time goes on and the earth is more thoroughly searched 
for evidences of man’s past. 

To get the matter clearly before one, let us imagine, a.s the 
writer has suggested elsewhere, that 500,000 years of developing 
culture were compres.sed into 50 years. On this scale mankind 
would have re(|uired 49 years to learn enough to desert here 
and there his inveterate hunting habits and settle down in villages. 
Half through the fiftieth year writing was discovered and practised 
within a very limited area, thus supplying one of the chief means 
for periH'tuating and spreading culture. The achievements of the 
Greeks would lu; but three months back, the prevailing of Chris¬ 
tianity, two; th(; printing press would be a fortnight old and 
man would have been using steam for hardly a week. The 
peculiar conditions under which we live did not come about until 
Dec. 3r of the fifti<‘lh year, 

'I’here is a school of anthroiMilogists, the diffusionists, who 
would derive all the higher types of civilization—writing, metal¬ 
lurgy, the constriKtion of imposing stone building.s—from a 
single region, I0g\'pt. I'hey have collected much evidence to 
show that through the commerce of the Phoenicians, Egyptian 
inv(‘ntions spread eastward into India, China and Japan, then 
across the Pacific to form the basis of Maya culture in Central 
America. 'I'he merits of the “diffusionist'’ arguments cannot be 
(■(jnsidered here. CL Elliot Smith, one of the best known advo¬ 
cates of this theory, dwells on the common lack of inventiveness 
and the reluctance of mankind to adopt new ideas, his tenacious 
hold on old ones and “his thick armour of obstinacy.” “To 
obtain recognition of even the most trivial of innovations it is 
the common exiierience of almost every pioneer in art, science 
or invention to have to fight against a solid wall of cultivated 
[prejudice and inherent stupidity.” 

All anthropologists arc well aware of this hostility to change, 
whiih we may regard, as shown above, a.s a natural trait of 
mankind. They also admit the wide dissemination of inventions 
through commerie and conquest. Nevertheless many maintain 
that the same or similar discovery has been made independently 
in cliflerent parts of the earth, as the result of similar neetls and 
conditions. When we have examined the exigencies of successful 
inventions in the following section we shall sec that however 
commonfilace they are now, with the accumulation of the past to 
build ui)on and modern facilities to work with, they were beyond 
measure dithcult at the start when mankind still led the life of 
an animal. When once made and adopted by some tribe it is far 
ea.sier to think of them as being introduced to other peojdes than 
to assume that their jiresence represents an indejx’ndent discovery. 

Civilization dej>cnds upon the discoveries and inventions man 
ha.s been able to make, together with the incalculable effects 
these have had upon his daily conduct, thoughts and feelings. 
As knowledge and ingenuity increased he departed further and 
further from his original wild animal life. The manner in which 
he began to learn is a matter of conjecture, since the manufac¬ 
ture of tools and weapons, the invention of language and arti¬ 
ficial ways of producing fire, far antedate any WTitten accounts 
of advances in man's education. The same may be said of the 
much more recent spinning, weaving and farming. As we have 
seen, it required hundreds of thousands of years to reach the 
degree of civiliziition represented by these achievements. Their 


importance, however, cannot be overestimated, since they formed 
the absolutely essential basis of all later developments. We may 
feel a certain pride in contemporary inventions, but let us remem- 
; ber that we owe to savage hunters and illiterate neolithic farmers 
the accumulation of knowledge and skill w'ithout which none 
I of our modern e.xperimentation w'ould he possible. Where would 
we be without fire, speech, clothes and bread! 

Since invention, discovery and the increase of knowledge are 
the stuff of which civilization is made, it is pertinent to our 
theme to con.sidcr how they occur. There is plenty of evidence 
available in the reports which discoverers now make of the 
manner in which they reach their conclusions. There is also 
evidence of how their results arc received and acted upon by 
others. All explorers must be exceptionally curious and at the 
same time patient gropers. The curiosity observable in most 
children tends to die away, but survives in one form or another 
in rare instances through life. These exceptional persons possess 
a drive alien to their fellows. They may be the handyman of 
a village or a member of a highly endowed research staff. They 
I avail themselves of what has already been found out; the village 
mechanical genius does not have to invent a monkey-wrench or 
I bit of insulating tape, nor does the biologist need to know much 
about the optical princijiles of his lenses, much less invent or 
manufacture them. The geologist before he makes any discoveries 
is familiar with hundreds of treatises on his subject. It would be 
generally conceded by investigators that their discoveries are 
seemingly accidental. They do not know what they arc going 
to find, and quite commonly find what they were not looking for, 
even as Saul, chasing lost as.ses, came upon a kingdom. All (his 
applies to every kind of increase of knowledge, whether it have 
to do with the operations of so-called Nature or with novel sug¬ 
gestions in the realms of philosophy or art. All are the result of 
curiosity, patient examination and thought. At best they arc no 
more than foot-notes and glosses added to existing human knowl¬ 
edge, This is now so varied and voluminous that no single person 
can compass it except in this detail and that. Should he attempt 
to do so, all chance of adding to it would ])e excluded. 

But an invention or discovery or the rectification of an ancient 
error, does not become a part of civilization until it has been 
accepted by the tribe and been added to its habits of action 
and thought. Plenty of shocking tales could be recalled of pro¬ 
fessional and popular opposition to innovations on grounds which 
now seem grotesque. We owe discoveries to individual men 
and women, but new information and skill can only be propa¬ 
gated and disseminated in a favourable culture medium. Many 
instances could be cited of promising knowledge which has .so far 
failed to get a footing in civilization. 

The influence of particular discoveries and mechanical devices 
is by no means confined to their more immediate and obvious 
applications. It is impossible to foresee what wide-ranging effects 
they may ultimately exert on human life. Eire will cook a meal, 
harden an earthen bowl, keep a group of naked savages warm, 
frighten off prowling animals, soften or melt metals; it may also 
con.sumc sacrifices to the gods, or form the central interest of a 
stalely temple and he replenished by an order of vestal virgins. It 
may play its part in the symbolism of the theologian and the poet. 
The Indians of the North American plains w-ere deeply affected by 
the introduction of the horse, and African tribes by fire-arms and 
whisky. The motor car and telephone altered social relations. The 
perfecting of the steam engine revolutionized the transport of men 
and their wares; it promoted city life; further, it c.aused Marx to 
write a big book w'hich became the gospel of a momentous social 
upheaval, wliich threatened the peace of mind of all nations. 

The invention of clothes—quite material things, whether of 
linen, wool, silk or cotton—^not only created great industries but 
enabled men by changing their hide artificially to establish social 
I distinctions akin to biological genera and species. Through 
I clothes entered in prudery and the pious horror of bare bodies 
I which has wrought consternation and disaster among the dark- 
skinned folk. After the World War women's skirts were gradually 
shortened. The warmth of houses and vehicles permitted this. 

' One of the conventional distinctions between girls and women 
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was thus obliterated. The unveiling of women’s faces in Moham¬ 
medan countries, the breaking down of purdah in India—all these 
material changes imply modifications of woman’s life and of the 
attitude of the sexes to one another. They forecast further impor¬ 
tant changes in traditional civilization. 

In view of these facts, and indefinitely more that each one can 
easily add for himself, it would seem that what are esteemed the 
“nobler” aspirations and creations of mankind, whether in art and 
literature or the pursuit of truth, are all not only dependent upon 
“material” inventions but so strangely interwoven with them and 
their effects that it is no easy thing to separate the higher and the 
lower, except in imagination. What is sometimes called “the 
higher life of man” arises from his more humble and practical 
knowledge and skill; accordingly the old distinction between the 
material and spiritual seems to be greatly attenuated as they arc 
both seen to merge into the newer conception of civilization as a 
whole. This will become even more apparent when we come to 
deal with words. 

ROLE OF CHILDHOOD 

One of the essential conditions for the perpetuation of civiliza¬ 
tion is the long period of dependence through which the human 
child must pass beTore it gains sufficient bodily strength and in¬ 
telligence to achieve merely animal self-sufficiency and make its 
own way. Without the constant and prolonged succour of adults 
it would speedily perish. This means that the extended period of 
helpless susceptibility to his surroundings makes it possible vastly 
to modify a child’s original disposition. A mouse is sexually 
mature in six weeks and fully grown in three months. Calves and 
colts walk about shortly after birth. The gorilla, on the other 
hand, has a prolonged childhood, requires ten or twelve years 
before it is able to breed, and goes on growing, like man, for a few 
years after. He lacks, however, in spite of his prolonged childhood, 
the other essential traits which have enabled mankind to initiate, 
increase and transmit civilization. 

We are all born uncivilized and would remain so through life 
were we not immersed in civilization. There is a long time in 
which we may, according to the place where we are born, be 
moulded into a well authenticated Papuan, Chinaman, or Parisian. 
We cannot choose whether wc shall find ourselves talking like a 
Hottentot, a Russian or a German. And we learn to do in all 
things as those do among whom we are brought up. W’e cannot 
but accept their respective customs, scruples, and ideas, for all 
these are imposed upon us before we have any choice or discretion. 
Wc must perforce follow the ways of our elders, who themselves 
were once children and gained their civilization before any dis¬ 
crimination or comparison with other than the prevailing habits 
was possible. This is the inexorable rule, and it accounts for many 
of the striking characteristics of civilization. 

If the assimilation of culture is closely associated with the 
dependence and adaptability of childhood there need be no great 
surprise that accumulating evidence seems to indicate that when 
bodily maturity is once reached, the increase of knowledge and in¬ 
telligence slackens or even almost ceases in many cases. By 
or 14 the child has acquired an overwhelming part of the knowl¬ 
edge, impressions, cautions and general estimates of his fellow 
creatures and the world in which he lives, which he continues to 
harbour with slight modifications during his lifetime. When as a 
result of the participation of the United States in the World W^ar it 
became necessary to test the competence of a great number of 
young men an unforeseen contribution was made to our insight into 
civilization. Of the 1,700,000 examined, 45% did not show them¬ 
selves (to quote an eminent authority. Dr. Henry H. Goddard) 
“much above the 12-year-old limit.” Those tested, it must be re¬ 
membered, did not include idiots or “morons,” but the average 
run of youths accepted by their fellows as normal. While tests 
may be as yet inadequate they but confirm the observable fact 
that the inculcation of culture is associated with bodily growth 
and especially with the strange changes in the cells of the fore¬ 
brain and their intercommunications. These developments are 
tremendous from infancy to maturity in so-called normal cases. 

Only in exceptional instances does mind-building continue stead¬ 
ily after childhood and adolescence. We have had time before 13 
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to take over the standardized sentiments of our elders, to Uarn 
all that they know, to accept their views of religion, iK>liiics, man¬ 
ners, general proprieties and resp<‘ctabilities. The common run 
of mankind can, however, be taught tricks as time goes on and 
acquire special expertness. But a great part of our childish con¬ 
ceptions retain a permanent hold on us. There is usually little en¬ 
couragement to alter them. We leave most of ilum unrevised, 
though we have to make adjustments as the years elapse Human 
beings seem on the whole easily subdues! to routine and the routine 
is established, as it would seem, by the time we are grown up. 
That the ability to learn, however, falls off very slowly after 
adulthood has been recently shown by E. L. Thorndike 

The experts in advertising, the publishers of "tabloid” news- 
pai^rs and the contrivers of moving picture films seem to con¬ 
form to the supposition that what api^eals to a 1:- or 13-year-old 
child is admirably adapted to the intelligence and tastes of the 
multitude. This means that the overwhelming majority of men and 
women assimilate in childhood the common and familiar forms of 
civilization or culture in the midst of which they find themselves, 
but hardly outrun them as life goes on. Perhaps one in a hun¬ 
dred may allow his opinions to be altered b\' assiduous reafling, 
or take pains to cultivate his insight into art and literature and 
scientific discoveries. But all these and other contributions to 
one’s personal civilization are outside the range of the human 
animal in general. Indeed the mere ujjkeep of our present com¬ 
plicated culture must depend upon a very trilling per(en1nge of 
the population. Were a few thousand carefully selected infants 
in the various progressive countries of the world to be strangled 
at birth not only would advances in industry, arts and letters 
cease but a decline would set in owing to the lack ot those to 
make the essential readjustments in our industries and their 
financing; to keep up laboratories and books at their ))resent stand¬ 
ards. Accordingly the great majority of human beings can barely 
maintain at best the civilization in which they were reared. Even 
the innovators considered above, arc unable to escajte from the 
toils in which they were so easily enme.shed and which they regard 
not as entanglements and restraints but as comforts and assur¬ 
ances. It would he faithless and disloyal to regartl them other¬ 
wise. Only peculiar temperaments under highly favourable condi¬ 
tions que.stion what they have been taught. 1'hey can do this only 
on a mo.st modest scale as a result of continued curiosity and 
study. A phy.sicist may reach a new theory of the constitution of 
atoms and yet ding stolidly to the notions of religion he had ac* 
quired at ten years of age; he may even engage in subtle phil¬ 
osophical speculation and remain a hot defender of the mores of 
the most commonplace persons 50 years ago. 

If these points be well taken the whole contrast between Soiiety 
and the individual which has been played up in various rather 
futile ways takes on a new aspect. Prom the standpoint of civiliza¬ 
tion each individual owes his entire eciuipment as a civilized being 
to others. Biologically even, he is vastly modified ))y his domesti¬ 
cation, in habits, impulses and moods. The so-called “instinct of 
the herd,” which Xrotter has made famous, tends to become an un¬ 
necessary hypothesis. For every child is made by others in their 
own image. How gregarious mankind W'as Irefore the onset of civ¬ 
ilization it is impos.sible to say; but the prolonged infantile weak¬ 
ness implied multiform dependence upon others. Of course fh(Te 
is really no such thing as Society in the sense of some powerful 
and precious personality for whose wadfare the so-called individual 
is invited to make appropriate .sacrifices of personal preferences. 
What we have to do is to make terms with the notions of “the 
good” and “the bad” which those profess with whom we are 
thrown. The.se rules of conduct and sentiment constitute .Society. 
They have their heavy sanctions if violated or impeached—dis¬ 
grace, persecution, imprisonment and even death. The methods of 
eluding Society constitute a highly interesting chapter in the his¬ 
tory of civilization. It is not difficult for the shrewd, and seems 
greatly to enrich life for certain temperaments, whether one be a 
burglar, a story-teller, or a philosopher. Wholesale deceit has 
established the reputation and fame of many a hero from Jacob 
and Ulysses to those in high places to-day. Boldness of thought is 
less likely as yet to arouse primitive enthusiasm. 
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WORDS VIEWED AS DEEDS 

One of the moBt stupendous elements in civilization has hitherto 
been only casually mentioned—words. Without lan/?ua^(c civiliza¬ 
tion could hardly even have begun and certainly could never have 
attained its higher forms. Speech underlies thinking and con- 
.scioiis planning and research. It does more. It creates a world of 
ideas which interjienelrates and .seems to transcend that of the 
facts of human experience. What pass for facts are indeed so 
moulded by our notions of them that recent philosophers are less 
and le.ss confident in their efforts to separate the functioning of 
idca.s from that of facts. Much ha.s bc'cn di.scovered of late which 
serves to revolutionize the older theories of language and thinking, 
and to eliminate some of the age-long quandaries in which philoso¬ 
phers have found themselves involved. These new views can be 
only briefly suggested here. 

The fourth (josped opens, ‘ In the beginning was the Ward; 

. . . All things were made liy it; ... In if. was life; and the life 
wa.s the light of men.” Goethe declared that in the lieginning was 
the deed. The mo.st recent writers who deal with speech would 
seek to shed new light on civilization by recognizing that words 
have always been deeds. They have always been regarded a.s 
wonder-working acts; they create things which without them could 
never exist; they are the chief light of man—and his darknes.s 
as well. 

Making noi.ses is a conspicuous animal trait. Katydids, frogs, 
whipfioorwiil.s, dogs, and many other creatures exhibit a tireless 
patience in thi.s matter. Man, too, is a great chatterer. His fel¬ 
low men may be bored by his talk, but they are likely to be 
scared by his silence. It is portentous and bodes no good. To keep 
still is an unfriendly act. So, as Malinow.'iki has pointed out, one 
of the many functions of utterances ha.s been reassurance and 
the expression of companionability. The cries of animals as 
related to their needs and behaviour are only just beginning to be 
carefully studied. Whitman and Craig have discovered a marvel¬ 
lous correlation between the ejaiiilation.s of pigeons and their 
ways of life. Kohler, Verkes and others arc attending to our 
nearer relatives. Hut all that needs In* noted here is that human 
language must have emerged from the spontaneous sounds made 
by pre-man. 

Only when men began to make pictures of events and gestures, 
and painfully developed writing from the pictures, have wc the 
least actual evidence of language. The Egyptian inscriptions illu.s- 
trate picture writing and its later and most ingenious meta¬ 
morphosis into sound syrnbol.s—an alphabet. This happened ftve 
or six thousand years ago. Hut it is clear from the Egyptian lan¬ 
guage that its surprising complexity and sophistication imply 
an antecedent development of incalculable length, to judge from 
the slowness of mans material inventions. 

W'hile the beginnings of language are hidden from us by the 
lapse of hundreds of thousands of unrecorded years, there are 
several new ways of coming to a far l)etlcr understanding of them 
than hitherto. There arc historical and contemporaneous sources 
of information which have been exploited of late and serve to 
revolutionize the older views. For example, the so-called primitive 
languages (until recently, never reduced to writing), afford a suffi¬ 
cient proof that word.s are fundamentally acts, closely related to 
man’s other conduct. Then, watching (he way that babies—the 
Latins aptly called them infantes, or six'cchless creatures—learn 
to talk, greatly re-enforces and corroborates the evidence derived 
from the study of “illiterate” tnix's. Lastly, anyone who has 
learned the (rick, can substantiate the same thing if he tests the 
babble always going on around him, 

We have already noted one way in which speech is a mode of 
action, a friendly gesture, not an expression of thought or con¬ 
veyance of idca.s as philosophers hav'C taught us. “How do you 
do?” is not a question to be answered under usual circumstances. 
One‘concurs in the obvious statement, which conveys no fresh 
information, “Fine day. sir.” These are just tail-wagging.s. like 
taking off one’s hat, bowing, smiling and hand-shaking. We can. 
however, do far more with language; we at times can strike with 
tt word more safely and more effectively than with our fist; by 
words we can cower, and dodge, and elude danger. Those in high¬ 


est standing in all communities make a living by words, unwritten 
and written. Whole professions confine their activities to words, 
—clergymen, teachers (of the older type), lawyers, politicians; 
brokers deal in alternately saying “buy” or “sell.” Doubtless 
other things lie behind this trafficking, but words are effective acts, 
or so intimately intertwined with them, that it is impossible to say 
where one sets in and the other ends. Pure talk and written words 
seem often to do the business without the intervention of so-called 
things. The magic operations and achievements of words can be 
observed everywhere and in all ages. Jacob and Esau struggled 
bitterly to win a ble.ssing from their blind old father. His words 
were momentous. I'hey might cause unborn generations to bow 
down before his son's offspring or doom him and his children to 
perpci ual slavery. 

A-s a clergyman of the iSth century remarked, “Words have a 
certain bewitchery or fascination which makes them operate with 
a force beyond what we can naturally give account of ” Joy 
and infinite woe follow in their train; from which our wordless 
ancestors must have been sfiared. The main emotional structure 
of civilization—so poignant and so unique an element in human 
life—is largely reared on words. They serve to establish new 
orders of sensitiveness and excitability. Words increase the clarity 
of our memory to a tremendous degree and at the same time they 
vivify imagination, which could exist on no considerable scale 
without them. With these word-created adjuncts we can elaborate 
our hopes, fears, scruples, .self-congratulations, jealou.sie.s, re- 
rnorse.s and aspirations far beyond anything that seems justified to 
(he onlooker; we can project (hem backward into the past and 
forward into the future. Words can rear more glorious palaces 
and dig deeper, darker dungeons than any made with hands. 

TALKING AND THINKING 

What has so far been said of the recent views of language helps 
to exjdain the newer interpretation of the old terms mind and rea¬ 
son. The.se seem to be protes.scs, a.s we have seen, rather than 
agents. They nre ways of doing things rather than things them¬ 
selves. John Dewey calls his admirable little book on mind, llow 
H)’ Think. When older philosOf)ht*rs began to think about think¬ 
ing. and how by thinking we reached truth, they commonly found 
themselves writing very long books, very hard to read; and they 
called their great theme epistemology or the theory of cognition. 
The effective thinking which has built up civilization has not. how¬ 
ever. relied upon their treatises; nor has it been influenced by 
them. Two or three considerations only can be touched upon here 
which impress recent students in investigating thinking. 

Thinking and words go together. For thinking, to he dear, has 
to rely upon names and their various associations with one an¬ 
other. For in.stance, grocer’s bill, cheque-book, fountain-pen, en¬ 
velope, stamp, letter-box are names put together in a particular 
sequence. Of late there has been a good deal of discussion as to 
whether thinking was not always talking quite noisele.ssly to our¬ 
selves. A child will first utter sounds at random, then begin to find 
that the sounds he makes bring things; then he gets to naming 
with vast enthusiasm; then he prattles too freely and inoppor¬ 
tunely to please his elders; then he may merely move his lips— 
as many childish people continue to do—and finally hold his 
tongue. It can be shown, however, by appropriate tests that this 
suppressed talking is accompanied by muscular adjustments of 
the vocal organs which indicate a silent execution of the words 
and sentences. We can say openly “That's too bad,” or mutter 
it, or adjust our organs so as to say it if we wished. This sup¬ 
pressed talking seems to be thinking. That all thinking is merely 
talking to ourselves many will doubt or deny. While some minor 
reserv'ations arc justifiable there is an overwhelming mass of evi¬ 
dence, derived for instance from the study of deaf mutes, that 
fortifies the contention stated above—no word.s, no thinking. 

But thinking can easily be seen to be of several varieties. There 
is the meandering succession of recollections, vague apprehen¬ 
sions, hopes, preferences, disappointments and animosities which 
has come to be called reverie. It underlies other and more exact¬ 
ing forms of thinking. It is found on inspection to consist of 
recollections, anticipations, excuses for past or contemplated con- 
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dtict, reflections on the unfairness of our fellow creatures and of 
the world in general; or assurances that all is well and must in 
the nature of things remain so. Ordinary daily planning is an 
essential form of thought—making homely decisions and adjust¬ 
ments. Underneath, we can perceive the reverie flowing as a 
sort of undercurrent—for thinking is very complicated. 

We occasionally turn our thinking to trying to find out some¬ 
thing that we do not yet know. This may be the result of mere 
personal suspicions and vulgar curiosity, or of an honest desire 
to improve a defective social situation, or learn more of light 
waves, Chinese paintings, psychoneuroses or investments. In 
dealing with the workings of the physical universe a special 
kind of thinking, the mathematical, has produced results that 
tend to safeguard the investigator from the usual prejudices 
which beset us in all thinking. It is a peculiar, highly refined lan¬ 
guage, or way of talking about things, by employing the vocabu¬ 
lary of sines and cosines, logarithms, constants, variables, roots, 
IX)wers, etc. It has proved to be a wonderfully fruitful way of 
talking about light, for instance, and the nature of “matter” and 
“force” and in dealing with engineering problems. Few arc 
addicted to this type or any other variety of scientific thinking. 
Most practical inventions seem to proceed from our power to 
experiment by thinking; to fumble and stumble mentally, and 
sometimes succeed. This mental trying-out is a kind of trial 
and error. It cannot proceed long without various external acts 
to check up the guesses and inferences produced by meditation. 

One of the most novel and promising methocLs of learning more 
about all kinds of thinking is abnormal psychology. Illusional 
and obsessive thinking which fill the mad-houses apiiear to be 
only the exaggerations of the thinking of those at large. The 
psychiatrists hold out hopes of discovering through their special 
knowledge, and a study of infants and children, ways of eliminat¬ 
ing or reducing some of the vices of civilization as it has hitherto 
develop)ed. To them civilization is in many of its manifestations 
a species of mild madness; these can only be eliminated by a great 
change in the way children are brought up, so as to obviate the 
maladjustments and distress incident to a rapidly altering cul¬ 
tural environment. 

Men and women think not only when they are awake but when 
they are asleep. Their sleeping thoughts and visions and exix^ri- 
ences we have learned to set off sharply—far too sharjdy as it 
would appear—from waking thought. Primitive man did not do 
this. He did not deem his dreams mere illusions, comical or 
distressing, to be banished when he opened his eyes. They were 
not negligible to him but quite as real and instructive for con¬ 
duct as what he saw in the day-time. Indeed they had a weight 
and authority superior to the pronouncements of daily experience; 
and they served vastly to widen it. What civilization would have 
been without the manifold influences of dreams it is quite im¬ 
possible to guess. Had man been dreamless would he have had his 
religions, his symbolism and his allegories, his poetry and much 
of his art? This much at least is assured that the beliefs and 
practices of primitive peoples are in many cases directly at¬ 
tributable to their dreams. Later beliefs and practices of more 
elaborately civilized peoples can usually be traced back to primi¬ 
tive ideas, which seem to be the soil from which they sprang. So 
we have to conclude that dreams are one of the most remarkable 
factors that have entered into the fabrication of civilization as 
we know it to-day. 

When asleep we find ourselves visiting distant places; for in¬ 
stance when walking the streets of Paris we suddenly wake in 
New York. How could early men escape the conviction that they 
had a second self which could wander forth from the body, leav¬ 
ing it behind in the hut, while the “spirit” led for a time an 
emancipated and adventurous existence freed from the slow and 
lumpish flesh? Then in dreams the dead appear to us in full life 
and activity. They may admonish or fortify us; rebuke our de¬ 
parture from the old ways, or fill us with assurance of success. 
The North American Indians shared the confidence of the ancient 
Hebrews and Romans in dreams. In India and China the venera¬ 
tion of ancestors forms a highly practical obstacle to the intro¬ 
duction of Western institutions. So have we here, without the 
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possibility of much question as to the main issues, a fair ex¬ 
planation of the original belief in the spirit or soul and its survival 
of death. We have much more. Wc have the dawn of the gods 
and the demi-gods, and the whole foundation of beliefs about 
supernatural beings and their converse with men; their anger and 
the possibility of their propitiation by sacrifice, 

LOOKING FORWARD 

In the preceding sections of this article certain important con¬ 
siderations arc enumerated which escaped until recently the at¬ 
tention of students of mankind. They arc clear enough when once 
pointed out. liut it has always been a tragic trait of civilization 
that the obvious has been difficult to perceive, for it is too familiar 
to catch our attention. It requires a peculiar ixmetration to dis¬ 
cover what in all discussions we are unconsciously taking for 
granted. And what we are most prone to take for granted are 
unrevd.scd childi.sh impressions. 

There is much complaint of the childishnc.ss of mankind, which 
has become more conspicuous with the democratic assumption 
that everyone should have his say. Langdon-Davies’ New Af^e of 
Faith, and E. C. Ayres’ Science the False Messiah, to cite two 
examples, dwell with some petulance and bitterness on the easy 
gullibility and obstinate ignorance of humanity. They assume 
standards of intelligence which obviously do not prevail, as one 
reads popular newspapers, sermons and political speeches. They 
are disappointed, but have no reason to be surprised. Why should 
an ex-animal not have made grotesque mistakes as he floundered 
about with words and besetting mysteries and hardened ortho¬ 
doxies? Then, as we have seen, civilization is mainly accjuirecl in 
childhood and perforce ever haunted with infantile longings and 
misapprehensions. When there is an issue between his dreams 
and visions and his waking experiences why should man not prefer 
the fonner? As n matter of fact those reputed as great and deep 
thinkers have dealt mainly, until very recently, with imaginaPi' 
beings, with events that never happened; with empty concepts, 
allegories and .symbols and false analogies. John Dewey has in 
his Reconstruction in Philosophy deduced philosophy and ethics 
from savage antecedents and shown how the.se have interpene¬ 
trated later speculations. The hardly to be overcome prejudice 
which attributes to mind and body separate existence and regards 
them of diverse substance is the easily explained and inevitable 
mistake of a savage. The will, the unconscious, the moral sense, 
regarded .as agents, belong to the category of primitive animistic 
conceptions. Even cau.sation as it used to be conceived is but an 
expression of the naive urge to blame or praise some particular 
person or thing for this or that event. We are now learning to 
think in terms of situations. For example when Edward Caryjen- 
ter wrote m.iny years ago on Civilization, its Cause and Cure, he 
yielded to a venerable usage. It has become apparent enough 
that civilization has had no one cause but is the result of a situa¬ 
tion of cosmic complexity. There can be no one cure for its recog¬ 
nized defects. A recent Italian writer, Pareto, has filled two large 
Volumes with instances of the misapprehensions upon which 
current sociological treatises are based. 

As humanity, or at least their leaders, become more fully aware 
of the nature and origin of civilization and the manner in which 
it has hitherto developed they will discover firmer foundations 
on which to build, more efficient ways of eradicating the inevitable 
and congenial errors of the race, and of stimulating patient and 
fruitful reconstruction and reform. So far mankind has stumbled 
along, enslaved by its past rather than liberated by it for further 
advances. The reasons for this are beginning to become more 
apparent than ever before and might as time goes on be made 
the basis of a type of education, especially in man’s early years, 
which would greatly forward and direct the progress of civiliza¬ 
tion rather than retard its development. (J. H, Rob.) 

CIVIL LAW, a phrase which, with its Latin equivalent, ius 
civile, has been used in a great variety of meanings. Ius civile 
was sometimes used to distinguish that portion of the Roman law 
which was the proper or ancient law of the city or state of Rome 
from the ius gentium, or the law common to ail the nations com¬ 
prising the Roman world, which was incorporated with the former 
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through the agency 0/ the praetorian edicts. This historical dis¬ 
tinction remained as a principle of division in the body of the 
K(;nKin law. 'I’he municipal or private law of a state is .sometinie.s 
described as civil law in distinc tion from public or international 
law. Again, the municipal law of a state may be divided into civil 
law and c rirninal law, 'I'he phrase, however, is applied par excel¬ 
lence to the system of law created by the genius of the Roman 
pc-cjple, and handed down by them to the nations of the modem 
world (sec Roman Law;, 'Hie civil law in this sense would be 
(listi/iguished frc/tn the Icccal or national law of modern states. 
It is further to be distinguished from that adaptation of its prin¬ 
ciple*-. tcj ecc le-.ia-.tical purposes which is known as the canon law 
(c/,r ). In ccnintries which have codified their law the civil code 
contain-, the legislation which governs the civil relation of the 
citizens inter se, but exc luding subjects dealt with in special codes, 
.-■uc h as commerce, procedure and crime. It therefore includes 
citizc-ndiip, marriage;, di\'c;rce, contract, sale, partition, exchange, 
mortgage, usufruct, st;rvitudes, succession, wrongs and so on, 
(See ('ot)f;.) 

CIVIL LIBERTIES. The word ‘ liberty” describes social 
situalicjiis tharaclerizeci by an absence of restraint. Civil lib- 
ertie.s arc personal and social liberties guaranteed by law. 
(Iranled fre<*ly liy an out-adc sovereign and revocable at will, a 
liberty a "privilege”; but if claimed and enfc)rced by and for 
the people concernc'd, liberties become specihe ‘‘rights.” Every 
right ha.*, its negative and its positive aspects; liberties are the 
negat)\'e aspc'cls of rigtit-., freedoms the positive. Freedom is 
self-direction; it is not an automatic: rc-.suU of lilierty. 

()n the nc'g.'itive side are found personal security of life and limb 
from bodily restraint and violence {i.e., from slavery, lynch¬ 
ing, raiding and other irresponsible uses of force); .safeguards 
ot prisale properls'; the sanctity of the home; the defense* of 
reputation; protection from unfair taxation, from class legisla¬ 
tion and from ex post facto laws, bills of attainder, and double 
jeop;irdy. 

'I'o lhe.-.e negati'.c- asjiects correspond certain positive aspects 
of rights, more proper!)' called freedoms. Such arc the right of 
st'lf-defense; frc'c'doin c»f iiiovenieiit and resicic-nce; the right to 
prb'ac)', ;ind freedom of clioico in marriage and childbi'aring; the 
positive rights of owiic-rship; freedom of contract; freedom of 
(ompc'lition; ec|ual acic-ss to leg.il iiroceclures; freedom of con¬ 
st ience and wor.ship; frec'dom of comiminication (speech, publica¬ 
tion, ;irls), I’reedoni of assembl)- iiu'olves freedom of movcmient 
;ind of speech. 

(It should be noted th;it ‘'freedom” in the foregoing sen.se ap¬ 
plies to citizens, not to the slate as such. In the latter sense, 
'Ireeclom” is synoiunious ssilh sovc'reignty or independence. This 
meaning comc's for ward in dc’fensi\ c', in.siirrec lionist c»r secc'ssion- 
ist struggles, but U then often ccmfiised with personal freedom ) 

If a right is a claim ujxui the conduct of other iH*rsons. that 
corresponding cinuiiict is a duty; if a riglit is a claim upon the 
,st.itt\ there are those who insist that it is the duty of the state 
to imph-rnc-nt lire right with such facilities as permit its exer¬ 
cise. When s<t( i;il si.mclards are assertc’d as “rights.” such as 
the “right to be' wc'll born,” ‘ rights to safety, play, education.” 
they can properly be called sucli only as the .state validate.s 
them by providing the whc'revvith.il to convert liberty into oppor¬ 
tunity Freedom of press is useless without pajx'r. type or news 
space; freedom of speech is useless without halls, space or air¬ 
time. 

Civil rights protect certain universal human needs and inter¬ 
ests from otlic'r e<|ually liiiman needs and interests and (when 
right;> conflict ) each right is defended from the other’s claims. 
The .adjustment of contlicting claims is the function of legal jus¬ 
tice in the courts, or (ultimately) of social justice through 
the legislature or direct action. Rights are claims which the 
courts will enforce; legislation becomes law in the fulle.st sense 
wheh courts uphold it. It is. therefore, in the processes of 
the courts that civil liberties become rights 'The rights to a 
fair trial, and (he .several special .safeguards thereof, become 
indispensable means for the preservation of lil)erlies. freedoms, 
democratic responsibilities and orderly .social change. Due 


process of Jaw is guaranteed through the rights of proper arrest, 
counsel, habeas corpus, equality before the law, indictment, 
prompt public trial by jury, challenging the prejudices of judge 
or jurymen, confrontation of witnesses, reasonable bail, rea¬ 
sonable penalties. 

The right to due process of law (which is thus supposed to 
protect one’s various liberties and freedoms) may actually begin, 
paradoxically, with a right to be arrested; i.e., to be legally 
held for due process instead of being coerced, kidnapped, seques¬ 
tered or deported irresponsibl)'. Tlic right of habeas corpus 
iq.v.) is another basic and essential aspect of this safeguarding 
of due process against lawless police or other “star chamber” or 
“ge.stapo” tactics by officers of so-called “law and order,” .se¬ 
cret or private police, or irresponsible “vigilantes.” The period 
of sedition trials, during which (1794-1801) the writ of habeas 
corpus was suspended, was also a period of low ebb in other Eng¬ 
lish liberties, in reaction against excesses in the French Rev¬ 
olution. 

“Civil liberty” includes those liberties which involve civic 
relaiionships, and is thus distinguished from moral liberty or 
‘freedom of will,” from political liberties, from economic liber¬ 
ties and from academic freedom. Each of the.se fields over¬ 
laps civil liberties to the extent that law supports liberty of 
conscience, self-government, industrial or academic liberty. 

Political liberty lonipri.ses the right of franchise; the rights 
;o petition and to hold office; .safeguards of the people’s rcji- 
resentatives and judges from intimidation and unclui' influence; 
the right of equality before the law, regardless of such circum¬ 
stances as race or colour, with .safeguards of “due process” be¬ 
fore. during and after trial, without di.scrimination; and the 
right to bear arms. 

Economic rights were developed first for enterj^risers as free¬ 
doms of ownership, tr.ide, competition, contract. Free com[)eti- 
tion and contract extended to labour but proved as much a dan¬ 
ger as an opportunity, until supported by the civil rights of 
collective bargaining. Tlie rights to organize, to bargain through 
representatives of their own choosing and to strike provide 
the chief guarantees and opportunity for other economic free¬ 
doms, actual or to come. Collecti\c bargaining was establi.shed 
by the decisioijs of the supreme court confirming the National 
Labor Relations act. Major issues, as to who.se freedom shall limit 
whose, lie frequently in the field of distribution of wealth and 
of economic' power over wealth and persons. Where this is the 
situation, those who are currently in control of industrial prop¬ 
erty and financial credit (hiring power) naturally resist or at¬ 
tack movements from the “left,” the “have-nots.” all those who 
are claiming new* “rights” in the name of “labour,” share-croppers, 
tenants, dependent minority races, etc. Extremists in suiiport of 
“property rights” and the status quo may. by contrast, advocate 
or permit anti-democratic (i.e., irresponsible) measures with rel¬ 
ative impunity. Much labour legi.slatic^n now accepted as consti¬ 
tutional exercise of the police power of the state in the general 
welfare can lie considered, from this angle, as establishing 
economic rights of labour—positive civil rights to a living wage 
and living leisure, health and security, and the corresponding 
negative rights of liberty from want, exploitation, domination 
and fear, whether through forced labour, peonage or mere bar¬ 
gaining power. Other industrial claims as yet not fully supported 
as civil rights in America are: the so-called “rights” to a job, 
to picket, and to petition, confer and criticize management on 
the job. Unemployment insurance may slacken the pressure for 
the “right to the job” on the one hand and the “right to relief” 
on the other—both still putative. Employers claim offsetting 
rights to protect them from occasional irresponsible coercion 
or exploitation by organized labour. 

Academic freedom is not a civil liberty but a professional 
claim to certain complementary responsibilities and immunities 
in the interests of the integrity of scientific and scholarly 
re.search and of the teaching and learning process, such integrity 
l)eing considered indispensable to the valid sersdees of educa¬ 
tors. scholars and scientists to the community at large. The 
area of academic freedom overlaps that of civil liberties in that 
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teachers are often penalized as teachers for words or acts out¬ 
side the classroom which constitute legitimate exercises of their 
rights as citizens. 

Whipple notes that at any given time and place the traditional 
civil liberties, when applied to actual historical situations, acquire 
their own concrete meanings, legal, popular and philosophic, as 
well as specific degrees of actual enforcement. 

The traditions of stubborn individualism and specific civil 
rights imported to America during the colonial period were 
strengthened by frontier conditions and by struggles against Brit¬ 
ish Tory governors, and were later kindled into idealism by the 
more abstract and emotional libertarianism of French thinkers. 
The doctrine of rights reserved to the people implied that “natu¬ 
ral” liberty was like an endowment fund, from which (by social 
compact) cai)ital could only be alienated in exchange for a demon¬ 
strated quid pro quo of common W'elfare or legal rights. Reser\'ed 
■'natural rights” become bills of rights when they reappear in 
political compacts, charters or constitutions. Actual legal liberty 
becomes the defense of “reserved rights” from invasion. “Natural 
rights” being ('according to this metaphysical theory) part of 
a person, the right of self-defense may be claimed for them, if 
legal protection is inadequate. Social conflicts still arise in 
which the logical confusion between the specific, concrete civil 
rights of Anglo-Saxon history and the rationalistic and meta¬ 
physical bases of “civil liberty” becomes apparent. 

History of Civil Liberties. —Every culture has permitted 
its own liberties. The civil liberties as we know’ them are a cul¬ 
tural-legal complex deriving from the Anglo-Saxon cultures, 
especially from the common law, from certtiin historic enactments 
and from certain philosophic doctrines. These, in turn, derived 
from centuries of interaction of conquerors and conquered; of 
king, barons and commons; of church and state; and from earlier 
ideas of rights, justice, law, nature, reason, reserved powers, 
sovereignty, allegiance, contract and freedom, traceable in the 
intellectual history of Europe and even of Asia. 

Even i)re(:eding the Christian doctrine.s of free and ecjual .souls, 
the stark moral autonomy claimed for the individual by the Stoic 
philosophers, and their faith in nature and reason are histori¬ 
cal sources for the later doctrines of “natural rights” superior 
to law, and of duties faking precedence of the demands of family 
and state. Christianity developed a discipline of freedom of 
conscience ca{)ablc of martyrdom. Mediaeval feudali.sm seems to 
the layman anything but free, yet even in feudalism the individ¬ 
ual nature of the compacts of allegiance is considered a fore¬ 
runner of the right of free contract, as w'ell as of the political 
theory of the “social compact” limiting liberty. In mediaeval 
cities persons split off from the feudal hierarchy acquired a 
new independence as burghers and as craftsmen. The charters of 
the guilds often safeguarded their members’ liberties, though 
guild regulations represent anything but economic liberty in 
any modern sense. Freedom of parliamentary debate was won 
in England under James I—an early victory for free .speech. 

I'or certain aspects of civil liberty of religion the period of 
the Reformation is respon.siblc; e.g., the treaty of Augsburg 
( 1555) and the edict of Nantes (1598). In the Protestant Ref¬ 
ormation the independence of conscience, duty and will before 
(iod were reaffirmed. This root of liberty is to be .seen flour- 
i.shing in the English Puritan revolution (eg., Agreement of 
the People of England, 1647). Both in P'rench and in German 
thought, however, as in Hobbes, there were also elements of ab¬ 
solute collectivism and doctrines of the folk-will or state-will 
which conflicted with libertarianism. Full religious liberty came 
in America before it was approximated in England, which still 
taxes for the support of a state church. 

The “charters of Anglo-Saxon liberties” are: Magna Carta 
fi2i5); the Statutes of Westminster (1275); the Petition of 
Right (1628); BushelFs Case (trial by jur>’, 1670); the 
Habeas Corpus act (1679); the Bill of Rights (i(i88); the Tol¬ 
eration act (1689); fbe Acts of Settlement (1700-1701); the 
Libel act (1792)- Parliament refused in 1695 to renew the Licens¬ 
ing act. thus abolishing censorship. One migh^ well add .such non- 
legal classics as Milton's Areopagitica (1644), Painc'.s Common 


Sense (1776) and Rights of Man (1791), and John Stuart Mill s 
On Liberty (1859). The content of these documents has j>eiu- 
trated and been incorporated into American cnnstiiutions and 
legal decisions. 

American liberties are still basically English; even American 
colonial “ancestors" considered themselves Englishmen. The 
origins of England's lil)ertics, however, include important contri¬ 
butions from the experience and fearlesMU’>^ of her .XmiTuan 
colonial “radicals.” The well-known ini(*lerancc of many early 
colonial governments may .seem less culpable if ii be recalled that 
they could hardly be .said to “violate'* liberties nut yet legalls’ 
established in England itself. Indeed, American libertarianism 
had its share in effecting English constitutional liberties and stim¬ 
ulating French libertarian thought. In New England, and later 
in old England, congregational democracy was e.\tended into polit¬ 
ical democracy. The earliest American colonists brouglu with 
them the same ferment of ideas which was working during the 
English revolutions of 164S and 168S, such as those of the “state 
of nature” and the “social (ompact.” The Maytlower covenant 
and the doctrine of the sovereign autonomy of llie s(»ul may be 
considered, therefore, as religious prototypes of Rousseau's “natu¬ 
ral rights” and “social contract.” t)nc:e esl.ablished in e.irl\' New 
England the social-compact idea look prec'c-dence of the liher- 
larian; heretics were treated as violators of (he collective coce- 
nant. Later, “natural rights” were invoked to justify religious 
liberty as a corollary, and revolulionar\’ French political tlu-ories 
w'crc influtmlial during and after the American Rcwolulion. 

In America, early milestones of liberty include Maryland's 
Toleration act (1649), the charier of Rhode Isl.uul (ibb:) and 
the Zc'nger case (New York, I7.?4). Classics of the later colonial 
periced are James Otis’ The Rights of the Jiritish Colonies Asserted 
and Proved (1764) and Samued Adams’ The Declaration of the 
Rights of Men (1772). The I'irsl Continental Congress issued a 
Declaration of Rights and LilxTlies (1774) and the' less-known 
Addre.ss to the Inhal)itarits of (duebc’c. 

Once s[)lit off from England, the American slates jiromptly in¬ 
cluded bills of rights in the new constitutions, protecting the 
peoplc’.s liberties against their own governments and (less effec¬ 
tively) against the tyranny of majorities. \'irginia’s Declaration 
of Right.s preceded the Declaration of Indc’pendence hy three 
weeks, and served as model for 11 states before the federal Bill of 
Right.s amendments were incorporated in the constitution. Among 
early state bills of rights tho.se of Maryland (i77()), New' York 
(1777) and M.'issachusetts (1780) are notable, as is \’irginia's 
statute of religious freedom (1785). 

Major documentary milestone's of American civil liberty since 
the Revolution have included the Ordinance for the Government 
of the Northwest Territory (1787); the first ten amendments to 
the federal conslilntion (the Bill of Rights. 1791); Amendments 
Xll, XI\', XV (the Civil War amendments, 1865-70); the Na¬ 
tional Labor Relations act (19,55); ‘ind certain judicial opinions 
of Justices Holmes, Brandeis, Learned Hand and Cardozo, 

Fertile soil for the rool.s of “rugged individuaji.sm ’ wa.s found 
in the craving of pioneers, enlerpri.sers and exploiters, long 
frustrated by guilds and mcmarchies, for irre.sponsible economic 
liberty. Later. labourites and le.ss popular political, religious 
and racial minorities welcomed in their ow’n defense the doctrines 
and legal guarantees of tolerance. 

The Bill of Rights has regrettably been noticeable more when 
violated than when respected. American history is full of in¬ 
stances of its violation, as object lessons of the need for it. 
At various times and places minorities, many of which later be¬ 
came respectable, have been persecuted by Americans in ways 
which match the more wholesale horrors of the totalitarian ter¬ 
rors: Jews, Masons, Catholics, Quakers, Mormons, Abolitionists, 
Copperheads, southerners, Car]K*tbaggers, Irish, Germans, Ne¬ 
groes, Indians, Chine.se, Japanese, strikers, employers. uni(»n 
organizers, “scabs,” syndicalists, anarchists, communists, fascists, 
Neo-Malthusians, pacifists feminist-S, artists, teachers. Some 
of these have in turn violated each othcr’.s liberties In general, 
achievement of civil rights by women has lagged far behind their 
achievement by men. 
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DevflopmentJ in the United States.^ —During World War I 
both England (Defense of ihe Realm act) and the United States 
(Espionage arts) sharply limited freedom of discussion and of 
political eriticism, and court inlerpretalions and sentences under 
the Espionage acts were even harsher. Advocacy of change was 
called ohstruclion. Persons expressing ojunions alleged to be ad¬ 
verse to the current policy of (he then government, even under 
conditions not dangerous to public safety, were punished by 
heavy prison .sentence.s, often for .statements later corroborated 
by high authoriti»-s or by actual events. Often the prosecution 
itself gave na(ion*wide puldicity to (he v'ery words suppo.sed to 
be suppressed. Public ofiinion was hysterically suspicious and in¬ 
tolerant. State and local authorities were often more drastic than 
federal and military authorities. Speech and pres.s were muzzled 
if (he prose(ut(»r could impute “evil tendency” or “constructive 
intent,” even by indirection. Even silent non-co-operators and 
non-SLilfsi ribers were* |)ersecutrd. Many offenders convicted for 
honest devotion to political and economic jcrinciples were treated 
worse than violent criminals. Cunscietitious objectors and other 
pacilists wen- brutally treated until a more equitable procedure 
was .set up by (he war department. 

During (he [joslwar period, with general disillusionment in 
regard to (he motivation and outcome of the war. attitude's toward 
war offenses relaxed and most of the e.xtreme sentences were com¬ 
muted or the prisoners pardoned On the other hand, the anti- 
(ierrnan hatred was shifted into nnti-lxdshevik and anti-labour- 
union channels, and eicidernics of repressive laws, “red-raids,” 
prosecutions and deportnlion.s ensued. Mere membership in or¬ 
ganizations alleged to hold c ertain opinions was heavily penalized, 
thus crc'aling “guilt by association.” Many liberals felt that exist¬ 
ing laws against overt acts had been adequate; that the “sabo¬ 
tage,” “sedition,” “criminal syndicalism” and “anarchy” stat¬ 
utes wen* c'nnrb'd chiefly to facilitate the crusades against so- 
called ‘radical’’ organizalion.s. The later vicious tactics of some 
such groups have been aitributc'd to the hatreds inspired by (heir 
experience's in this period. 

Between the World Wars, citizens’ committees devoted to the 
defen'sc' of c ivil liherties were naturally c ailed upon by those whose 
unpopularity of per,'.on. group or cause left them without other 
legal aid. Certain communists, moreover, like certain earlier 
capitalists, took advantage of civil rights to defend some whose 
social objectives have seemed alien tea both liberty and welfare. 

Since the lir-t W’orld War (here have been a number of organi¬ 
zations spec ializing in defense cT one or another area of freedoms. 
'Fhe American Ci\ i 1 Taberties L'nion, however, is the only non¬ 
partisan, general and nation-wide agency (o maintain a consistent 
rc'cord of dc-femling groups and persons threatened or injured in 
respec t to civil rights, without sponsoring (heir ideas or jirogrtims. 
It went to the legal aid of iiiqiopular but mutually opposed 
minoritic's, such as Jews and Ku KIux Kiaii, when either group 
was attacked by “un-American” method.s. It defended the legal 
rights of eommunisls, but e.xcluded communists from its own 
executive board cm the' ground that they endeavoured to use the 
organization as a means to partisan goals inconsi.stent with the 
impartial liberalism of the organization’s avowed policy. One 
f^rinciple underlying its policy, traceable to Locke, Montesquieu. 
Madison, Jeffc'rson, Holmes and Brandeis, is that words alone do 
not constitute an overt act, and that speech is immune unless it 
create.s imminent danger of a serious overt act. 

'File major areas of defense in civil liberties are, as ever, 
the frontic'rs of group conflict: viz., between racial, nation¬ 
alistic, religious, political, economic, ideological and professional 
group,s. Variant or minority elements of all these group inter¬ 
ests may be found as victims or victimizers in any of the major 
public institutions; industries, schools, the pre.ss, churches, the¬ 
atres. radio, moving ]>icfures. hospitals, military forces, police sta¬ 
tions and courts. e\en in philanthropies. One must add the fields 
of lunising. public emploxanent, relief, and public communication 
systems. 

During the inlerbellum period the term “subversive” was popu¬ 
larized in lieu of the old term “seditious,” and crept even into 
some statutes, though not adequately defined by law. Very mild 


legal and economic “welfare” measures were considered “subver- 
■sive” by persons with vested interests in the status quo. The 
phrase “criminal syndicalism” (the latter word referring to the 
ideology of a formerly feared union, the Industrial Workers of 
the World) wa.s also introduced in a flock of .statutes under which 
“radical” union organizers were prosecuted and imprisoned. Men 
attempting to organize .share-croppers and southern Negroes were 
charged with “inciting to insurrection,” under a Civil War statute. 

In World War II liberal leadership was strengthened by execu¬ 
tive pronouncements, by certain supreme court decisions permit¬ 
ting federal protection in local situations, and by a public opinion 
which itself retained a strong element of horror of war. The Se¬ 
lective Serv'ice act made provisions for conscientious objectors 
which were considered fair even by most objectors themselves. 
From the World War I period, however, there were strong tradi¬ 
tions in certain popular groups still maintaining intolerant and 
persccutive attitudes toward foreigners, Negro minorities, Jew's, 
pacifists, liberals and political opponents in general. From .such 
intolerant groups, whether in congress or on “Main street,” the 
first World War produced a .si)awn of snoopers, raiders, vigilantes, 
private police and other prototypes of the storm troopers, who 
crusaded against civil liberties in the name of “defen.se” or “Amer¬ 
icanism” without regard to the legitimacy of (he mean.s u.sed. 

Americans have strewn their history with violations of their 
own civil liberties. Yet those violations would not be known 
were it not for the protests of the American libertarians and of 
the minorities under persecution. And such protests would never 
have been heard without a modicum of civil liberties in speech 
and press. One may assume a vast amount of violation of rights 
never heard of because the victim.s were too ignorant and helpless, 
the local community too callous and lawless. But one may also 
assume a vast amount of freedom exerci.sed unquestioned and ac¬ 
cepted all loo casually because never threatened. Defense of civil 
liberties does not, indeed, arise unless they are violated. The civil 
liberties “guaranteed” by constitutional rights require court ac¬ 
tion for their enforcement, and court action calls for courage <arid 
money. Courage and money are seldom found in the same hands 
for the protection of minority groups. 

Although hill.s of right.s are often violated or ignored, their sym¬ 
bolic value remains high; none w'ould dare repeal them, and oc¬ 
casionally there is sufficient, courage to claim and enforce their 
safeguards in the interc.st of unpopular or disadvantaged persons 
or groui)S. and of the community. Demonstrations of the plight of 
those bereft of civil liberties give to the latter an appreciated 
value in the .so-called democracies. 

Legal Limitations of Civil Liberties. —Since even anarch¬ 
ism advocate.s self-control, and total liberty would mean not only 
inequality, but anarchy, liberal-legal cultures recognize (hat lib¬ 
erty must be limited by custom, morals, taste and self-restraint, 
or by laws protecting others’ w'elfare and freedom. Since lilicrty 
is never absolute, disputes about it concern its limits, actual or 
theoretical or desirable. The social principles of limitation have 
to do wdth workable degrees of difference and divergence of inter¬ 
est in the membership of a group or community. Tlic legal prin¬ 
ciples have grown out of common law, in the protection of oth¬ 
ers’ rights or interests and of the common welfare. They arc as 
old as the liberties they limit. Many limitations have also been 
statutory, but statutes are validated, invalidated or interpreted 
by courts upon general legal principles. 

Civil liberties, in protecting j>ersonal freedoms, necessarily con¬ 
stitute limitations upon others’ freedoms. “Your right to swing 
your arms ends precisely where the other man’s nose begins.” 
The watchdog limits the freedom of the wolf to exploit the sheep: 
“eternal vigilance is the price of liberty.” 

^^Tle^e common sense, common welfare or the rights of others 
are offended by some eccentric act or word, liberty is often said 
to have become “licence.” This defines the situation as a matter 
of nuisance rather than of right. Public sentiment suddenly 
throws the burden upon the disturber, who is lucky if he can 
then still claim and. win sanctuary in his cixdl rights. 

Every legal issue involves a sacrifice of one interest and “right” 
to another. Guarantees of due process merely attempt to oblige 
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authorities and courts to give due weight to the personal and 
social values of the civ’il liberties. 

Democracy, as a system of control and of holding responsible 
those in power, is based upon (i) majority responsibility for gov* 
ernment and (2) minority dissent, critiewm and opposition. It de¬ 
pends. therefore, upon freedom to speak, hear, print, read, organ¬ 
ize and agitate, both for and against established rights or new' 
rights. New rights usually destroy privileges which had helped 
produce the demand for new rights—privileges which had been 
claimed as rights by their bcnefjciarie.s and therefore have been de¬ 
fended at all costs. Systems of liberties and freedoms are, there¬ 
fore, functions of the balance of power among economic and po¬ 
litical groups. If power is monopolized it has no responsibility to 
minorities and, shortly, there are no minorities to share resfxinsi- 
bility. Democracy then and there cea.ses. 

In English law certain of the basic liberties are left as “natu¬ 
ral rights,” unspecified in any charter but enforced to the extent 
and in the sense that courts will not permit encroachments. Legal 
limits on civil liberties are, however, as old as the liberties them¬ 
selves, both deriving in part from the common law in the courts 
of England and America. Freedom of speech or pre.ss may be 
limited in respect to language used ( 'blasphemous,” “obscene” 
or merely alien); in respect to the meaning or content of the utter¬ 
ance (libellous, seditious, treasonable, ol^scene or reflecting upon 
some religion); or in respect to the use or effect of the words 
(inciting to violence, crime or furthering a conspiracy). Poh-n- 
Hal effects such as “probable” traffic obstruction, riot, lynching 
or panic have been put forward especially by police departments 
against the right of assembly, which in large cities is regulated by 
permit or licence, ostensibly to assure police protection in respect 
to lire, trallic and personal safety ut the meeting place. Libertar¬ 
ians consider such irresponsible discretionary powers more dan¬ 
gerous in the long run than the risks of occasional violence. 

Except for certain olficials such as members of congress and 
judges in the performance of public functions, Anglo-American 
liberties have never provided immunity against the consequences 
of the abuse of civil liberty. Libertarians have protested chiefly 
against prior censorships which deny the right to be heard. If a 
speech, play, book, j)icturc once publicized is then prohibited as 
“dangerous,” “obscene” or “violent” or “treasonable” it must be 
found so by due process of law, under recognized constitutional 
priru.it)les, rather than by an executive fiat or legislative condem¬ 
nation alone which might be whim.sical, vague, prejudiced or vin¬ 
dictive. Courts have differed widely as to whether intent, or 
tendency, or actual effect, or a combination of these, shall make 
a statement “criminal.” All three are hard to “prove” except at 
the very crises when the protection of civil rights is most needed. 

In the United Stute.s, the .supreme court, though recognizing 
the principle of “bad tendency,” requires that a speech, article 
or meeting must create “clear and pre.scnt danger” in the actual 
situation before it may be legally slopped or punished. The 14th 
amendment forbids any state to make or enforce any law which 
shall abridge the privileges or immunities of citizens of the United 
States; also to deprive any person of life, liberty or proj^erty, 
without due process of law, These clauses have been declared by 
the supreme court to invalidate local .statutes, ordinances, ad¬ 
ministrative acts, and even court rulings, which limit freedoms of 
speech, press, distribution, assembly, movement, residence and 
oven of education (Dejonge v. Oregon, 299 U.S. 353, 1937; 
Lovell V. Griffin, 303 U.S. 444, 1938; Schneider v. Irvington. 308 
U S, 147, 1939; Herndon v. Lowry. 301 U.S. .742, 1939; Hague v. 
C.I.O., 307 U.S. 496, 1939; Edwards v. People of the State of 
California, 62 S.C.Rep. 164, 1941; Bridge.? v. State of California, 
62 S.C.Rep. 190, 1941). 

The inviolability of personal privacy has been extended to first- 
class mail matter and to telephone and telegraph messages; but 
the right of free communication has also been curtailed by post 
office censorship—the use of the second- and tbird-clas.s mails for 
fraud, annoyance, obscenity, sedition, libel, etc,, being forbidden 
by law, and its administration being subject largely to petty ex¬ 
ecutive discretion. During wartimes, wire tapping and violation 
of private mail have been winked at by the authorities as “war 


censorship” or “military necessity,” but under protest by exjio- 
nents of civil rights. Control of radio transmission and reception 
is accepted like tratfic control on the basis of 'puiilic interest, 
convenience and necessity,” but only “clear and present danger” 
in a war emergency or similar crisis may constitute a "necv.ssitv” 
justifying censorship of transmission or seizure of i ecei\ ing sets. 

The film and microphone were unknown to the framers of the 
Bill of Rights, but the classic doctrines of freedom of s]H'ecli and 
press have been extended by judicial construction to protect in 
some degree “freedom of the air" and “freedom of the screen,” 
which have come to be of equal or greater impoifance. 

Radio, having become more effective than platform, screen or 
press, has become a critical area of control, 'fhe I edera! Com¬ 
munications commission require.^ all stations to give caiual facili¬ 
ties to all sides of controversial issues; the law retjuire.s equal 
“freedom of the air” for all candidates for pul»lic office. Com¬ 
mercial programs, however, studiously censor anything suj^p()^eclly 
offensive to the customer-public, and war censorship deletes ail 
information of significance to the en<‘my. 

In the law of libel it w'as gradually eslabli.slied, in both Great 
Britain and the United States, that a jury, not the judge, derides 
what is libellous; and, in certain cases, demons! rut ion of good 
(i.e., nonmalicious) motives in announcing a truth or fact is con¬ 
sidered a valid defense against libel suit (.we Lihki. and Slandfk ). 
It is clear that in “libel” situations two civil liberties (communi¬ 
cations and rei>utation) come into conflict and limit one another. 

Freedom of movement, limited by relief settlement laws and by 
border restrictions pas.sed by many states, may Ix' again liberated 
from state statiite.s by the supreme court decision in the Edwards 
case (loc. eit.) declaring freedom of movement, and ilierefore 
free entry, to be one of the privileges and immunities or lilierties 
of United States citizens protected by the Mlh amendment, 

The right to organize and to combine may be used to monopo¬ 
lize, to exclude, to exploit, to intimidate, to ruin or to oppress; it 
has been so used upon occasion both by ern[il(i\’t;rs and b\' em¬ 
ployees. Clearly it may be limited by others' persomd right.s and 
liberties. But where, as in totalitarian cultures, the state takes a 
monojxffy of association, the interplay of institutional and cul¬ 
tural interests between groups, and within human minds, is greatly 
impoveri.shed, I’lie single person, moreover, is practicallv lielpless 
unless he is upheld in the opportunity to share his views and 
organize a like-minded group. 

Freedom to co-operate, to organize, i.s clo.scly related to the 
freedom of assembly. It is limited by the law' of conspiracy, jus! 
as freedoms of speech and press are limited by the law of libel 
and of incitement, and the limiting laws may in limes of “crises” 
be unlimitedly interpreted. Organizing becomes conspiracy if the 
activities organized collectively are them,selves illegal. All labour 
unions, not to mention .strikes, were at one time declared con 
spiracies. Acts protected if performed alone may also be declared 
lawle.ss it done together, by agreement, especiallv' in a “danger¬ 
ous” silualion. 

Freedom of contract implies a paradox: one’s right to deny 
himself freedom. This freedom has therefore been limited on 
occasion in the interest of freedom of corniietilion or the protec¬ 
tion of welfare. Contracts have even been abrogated where a 
court has decided that the right may not be .so abused as to abdi¬ 
cate another “inalienable” or “re.served” right: one can no longer 
sell himself into slavery or peonage. Labour legislation may limit 
freedcjm of the wage contract to minimum wages or maximum 
hours. 

Freedom of asseralriy is limited by freedom of moverneiit in the 
use of the streets and by the police power in respect to public 
safety. The nuisance character of traffic obstruction and street 
Ifttmng limits freedom of as.sembly and distribution of printed 
matter, but can no longer be legally used to prohibit these 
rights. The right of assembly is, of course, further limited by 
the law of riot: in constitutional law it appc'ars usually os the 
“right peaceably to assemble.” Some court.s have cli-clared, how¬ 
ever, that a meeting is not “iieaceable” if it is illegal, and not 
legal if it has btten forbidden; a vicious circle in that the legality 
of the forbidding of a peaceable assembly is what i.s in question. 
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In England it was eslahlishcd (Beatty v. Gilbanks, 9 Queen’s 
Bench Decisions 308) that, while a meeting which in itself threat¬ 
ens the |)eace may be stopf>ed, a lawful meeting cannot legally 
be Slopped to prevent others from attacking it. 

“Picketing” is defended as an exercise of free movement, as¬ 
sembly and speech; except as a publicity device it is seldom 
effective without interference with others’ civil liberties. It is 
the most frequently challenged form of assembly, since it tends 
toward coercion or riot, but cannot legally be stopped until it 
shows at least “clear and present danger” thereof. 

Religious preaching and practices are not legally interfered 
with in the Unitc’d States ujile.ss they are aggrc.ssive as “nui¬ 
sances,” offend “public morality,” violate secular laws or are 
dangerous to the govcTnment. Quakers, Mormons and Jehovah’.s 
Witnesses have each jirovided their test cases. A few old blas¬ 
phemy statutes have be<*n revived, as excuses to “get” jMjr- 
.sons otherwise unjjcfpular. Religious belief does not exempt from 
national service, flag salutes, or ciuarantine and vaccination. 

Obscenity statutes are occasionallv invoked, especially against 
contraceptive- instruction or e<iuipment, which still stand in the 
“(’omstock" act (1H73J as “obscene” de-^icitc* marked changes of 
|)uhlic ojnnion in this held. A ejuestionable court decision (I'.S. 
7'. One Package, 8b F. 2nd 737; C.C A. 2nd, 1936) has largely 
dc'stroyed the effectivc-ness of this federal act in this respect. 
A few slates retain restrictive h'gislation against birth control. 
'Phe battle of obscc-nily after llie tuni of the century raged 
ebieny around the censorship of motion pictures—local v. na¬ 
tional; lay 7 '. “expert”; voluntary 7 c governmental; pre-relea.se 
7.t. post-release. Reformers protesting against commercialized 
vice*, attc-mpling sex education or discussing the ethics of mar¬ 
riage have occasionally been prosecuted or persecuted for “ob- 
scc-ne” fMiblication in communities where the exploiters of prosti¬ 
tution were relatively immune. Films on maternity care have 
oc c asionally birn cc-nsored where pornographic l)urle.sc]ue and ele¬ 
gantly salacious periodicals .simullanc-ously went unchecked by 
pul»lic taste, morals, religion or law c-nforcemc-nt. 

Liberty as Means or as End?—Whether liberty be an end in 
itself or a means (inciispensable nr not) to other ends has often 
been debated. Liberties in the .sense here used have always been 
used as means toward freedom or power. Civil, political, eco¬ 
nomic and ac ademic freedoms have been considered by some as 
ultimate value's. Close examination of actual situations, however, 
shows many in which legal liberty has been invoked to permit a 
freeciom. but the frec'dom is used to seek .some ulterior satisfac¬ 
tion better dt'serihed in terms of other values such as self-expres¬ 
sion, personality, power, i)restige. wealth, beauty, truth, good 
conscience, goodwill, peace, security, progress, pleasure or the 
common welfare. 

The feeling of freedom is a satisfaction so i>reriou.s to many 
yH’ople that (paradoxically) they will give uy) much welfare, many 
liberties, evert such rights a.s guarantee their freedom, if they 
fc'el that in doing so they are free, or imagine they are thus ulti¬ 
mately yrrotecting their freedom. Propaganda may glorify “lib¬ 
erty” as a goal in ordc'r to motivate national morale, while 
aiyother yieople is eciually willing to lay down both lives and lib¬ 
erty in defense of “welfare.” Thus the setting uy) of goals is itself 
a device of y>roy>aganda: the end is used as a means! 

Honest analysis is thus required to determine, in any given 
situation, which value is supreme and which of the others arc 
nu-ans to it or must be sacrifice,'d for it. 

It is frecyuently .said that, in modern war. liberties must be 
susfcended in order to protect “liberty.” Such a formula assumes 
(i) that criticism hinders war effort—an assumy>tion which oth- 
er.s believe yiroved contraiy- to fact in the Allied countries. It 
also assumes (2) that after victory both the peoyde and their 
(hen rulers will retain enough attachment to the values of civil 
liberties to offset more immc’diate and selfish interests, and (3) 
that (he political mechanisms for restoration of liberties are 
jirescrved. 

That civil liberties are considered a safeguard by every in¬ 
secure group is indicated by the fact that in the early American 
stati' constitutions the yirivileged .sought such constitutional guar¬ 


antees for protection against the disadvantaged groups; while in 
the formulation of the federal constitution it was the depressed 
grouyis who thus sought protection from government! Again, 
rights of protest against governing minorities can also be utilized 
as a right of protest (proyiaganda) against protesting minorities. 
And later, liberties set up for the protection of the weak were 
u.sed as shelters for privilege or as weapons against the weak. 

Sometimes a principle of liberty, long since invoked in the ab¬ 
stract to justify a successful claim for a particular freedom, is 
invoked in vain by others in suyiyiort of other concrete claim.s 
which arc less congenial to those who once used the same slogan 
for their own liberation. Liberty, though set up as an end, may 
thus be sought or denied as a means to other far different ends. 

Legal “liberties” may be claimed for the underprivileged by 
those who.se interests lie in exploiting those liberties; e.g., labour 
legislation has been ofiposed by employers in the name of “free 
contract” and “equality before the law.” Grouyis obviously de¬ 
voted to programs destructive to civil liberty may use the yiresent 
protection of the Bill of Rights to forward their “subversive” doc¬ 
trines. Thc.se arc risks which ayiparently must be assumed if the 
rights arc to be yircscrved in the interests of other persons and 
grouyis and of the community as a W'hole. 

Modem rationalization of civil liberties is not altogether in 
terms of individualism. They are defended not merely as ends 
but as means to the organic welfare of a nation, in which persons 
and community are mutually constituted facts in a total situa¬ 
tion and eciually indispensable. There i.s a diversity of gifts and 
roles, and all have a “right to each Qthcr’s differences." Where 
liberties are denied, society as a whole is dei)rived, not only 
of the extreme expressions that have been penalized, but of the 
wiser opyiositions and variants that have thereby been deterred. 

Sociological Aspects.—How much or how little variation 
.shall be tolerated in a given group? This is an essential and peren¬ 
nial issue in the field of social control, The encouragement of 
variation from the average or “mode” of the group’s behaviour 
may be called a yiolicy of variety, diversification or liberty. The 
discouragement of variation may be called a policy of uniformity, 
conformity or standardization. Neither of such policies is apt 
to be found consistently pursued, and many are the compromises 
between them. 

Conformity may be .sought and (in externals, at least) even 
achieved, by expelling or excluding the undcsired variants from 
the group; or, by more or less pressure of prohibitions, punish¬ 
ments, threats, rewards, promises, persuasions, etc., to bring them 
back into the fold, clo.scr to the “mode” of respectability. 

Liberties remove barriers to variation: there are opportunities 
to differ, to experiment, to err or discover. But they do not ipso 
facto produce genius, invention, art, statesmanship, nor even the 
wish to vary. The results of civil liberties may be banal, whim¬ 
sical, even sordid, if there be no talent or w-ill to achieve; but 
without such opportunity neither individual genius nor fertile 
group-discussion can function at its best. 

It should be noted that “liberty” and “equality” are usually 
incompatible: to enforce equality will cramp liberty. It has been 
customary, therefore, to interpret equality in terms of “oppor¬ 
tunity” and “the pursuit of happiness,” rather than of property 
or success. “F)(iuality” becomes equal chance to develop un¬ 
equal capacities. “Fraternity,” or jierhaps noblesse oblige, is 
supyiosed to mitigate the conflicts or problems of maldistribution, 
domination and illfare resulting from laisscz fairc and “free" 
competition. 

Policies of conformity and curtailment of liberties (whether 
by majority pre.s.‘;ure or by a dominant minority) tend to arise 
(i) when the group in power feels insecure in its property, posi¬ 
tion, prestige or prospects; (2) where innovation is suppos^ to 
be offensive to a supernatural being; (3) where a crisis (disaster, 
war, reliellion. etc.) confronts the group with imminent destruc¬ 
tion, and unanimity of attitude and conduct seem imperative; 
(4) when a group under fanatic leadership feels its solidarity 
threatened by any “heresy” or relaxation of discipline; (5) when 
tradition is highly habituated and homogeneous, so that there is 
lack of spontaneous variation; (6) in situations of isolation and 
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general ignorance of possible alternate (variant) behaviours; 
(7) under large-scale production of standardized products by 
standardized processes under mechanical discipline and union 
rules; (8) where lack of either personal resources or social facili¬ 
ties prevent men from utilizing their rights or liberties to achieve 
either “equality” or “success,” so that civil liberties arc apt to 
mean little and fall into disuse in favour of measures called 
“social welfare,” “social security” and “social justice.” 

Policies of liberty tend to appear (i) where people feel con¬ 
tinually thwarted in the exercise of their organic cravings; (2) at 
frontiers, where there is physical and social room for variants; 
(3) w'here geographic isolation, strategic position or complacent 
jiower give a sense of security which can tolerate internal criti¬ 
cism and opposition; (4) where knowledge and discussion are 
already widespread and traditional; (5) where no interest of 
prestige, power or property is affected by the variant behaviour 
which is thus a matter of indifference; (6) where, as in large 
cities, anonymity and irresponsibility produce reciprocal tol¬ 
erance. 

Many of the legal regulations and restraints resented by power¬ 
ful and successful minorities have been imposed in order to pro¬ 
tect the liberties of those who are weak unless protected by 
organization, numbers, vigilant leadership and libertarian tradi¬ 
tion. Legal liberties atrophy w’ithout vigorous popular mores of 
liberty, f reedom is not theoretical abstraction nor a quality one 
has; it is an actual situation in operation: in order to have it 
one must do it. 

Wealthy and powerful persons cither are not attacked for ec¬ 
centric ideas or have ample personal means to defend their own 
liberties. This is probably why civil liberties arc usually advo¬ 
cated by or for the underdog. 

Civil liberties were justified by 17th and i8th century jihilos- 
ophers as “inherent” and “inalienable” rights. The “natural 
rights” doctrine derives in turn from mediaeval and Creek con¬ 
ceptions of the nature of souls as divinely created free, equal 
and rational. In current social philo.sophy. by contrast, rights do 
not issue as “natural law” from a divine sovereign, nor even as 
inherent attributes of man’s biological nature, but as natural 
oi)eration.s, inhering in social (moral, legal, political, economic) 
situations of certain classes, A “right” which ceases to be claimed 
and enforced ceases to exist, and with it the .specific liberties 
which the right was supposed to safeguard. 

The weakness of the “natural rights” doctrine was that it usu¬ 
ally rested upon “natural law” either as divinely ordained or at 
least as beyond need of human enforcement. Recognition that 
rights are not providentially or automatically enforced, but only 
suiAOve through the operation of reciprocal responsibilities be¬ 
tween actual persons and groups in the slate, may lead to more 
active maintenance of the necessary civil guarantees. 

The collective right of majority rule has always conflicted w'ith 
individualistic civil liberties in actual situations. Histor>'’ is 
largely the working out of this contradiction, sometimes by com¬ 
promise, sometimes by ingenious formulae, sometimes by open 
violence on either or both sides. It is unfortunate that “democ¬ 
racy” has been defined in both way.s—in terms of majority rule 
and of personal liberty. Neither is in itself democratic. Either 
is democratic if (and only if) the majority and the minorities 
remain responsible to each other: can hold each other responsible, 
and do so. 

For and Against Policies of Liberty.—In favour of in¬ 
creased civil liberties there arc the following arguments (some of 
them overlapping, others incompatible): 

1. Natural rights*": that individual liberties are’inborn—^a 17th 
and i8th century political doctrine, con.sidered a mctaphy.sical ra¬ 
tionalization from theological sources. 

2. Means of progress: that liberty to differ encourages innovations 
and novel combinations of which the fittest (=best?) will survive. 
Repression of the “lunatic fringe” might be hannles.s if it did not 
also intimidate the less vociferous and silence many whose wiser 
criticisms would have been of definite value. 

3. Self-correction through discussion: that ideas or proposals which 
might be worthless or harmful if segregated by repres.sion may be re- 
N’ealcd, modified and balanced by free access and discussion. 

4. Recruiting of the elite: that without liberty of cxprcs.sion for 
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talent among the ma.s.se.s the dominant group cannot .select and induct 
the ablest potential kadership to maintain its continuity. 

5. Safeguarding majority rights: that denial of civil liberties to un¬ 
popular minorities might lead to .similar reprc.ssions of tho.se now in 
the majority, if conditions were to change. 

6. Democratic responsibility: that if governments arc to be held 
responsible to the governed, they mu.st have access to the feelings 
and grievances of all citizens. Minorities, in turn, lend to become 
irresponsible to the state if they are permitted no ordeily and respon¬ 
sible channels for .seeking redress, iHrrsuading others, and recruiting 
their numbers to a possible majority of their own. 

7. Peace and loyally: that a feeling of frecfiom actually reduces 
prolc.st, since people then feel that “thing.s will woik themselves out." 
History secm.s to .show that only civil liberties pi ovule a regime sut- 
liciently .satisfying to insure stable and f>caccful democracy, and that 
only democracy survives in large jKipulations. 

8. “Safety-valve”: that without some c.scape in talk, discontent 
may accumulate in secrecy and become dangerously i xplosive. 

9. “Sublimation”: that, through toleration and disiu.s.sion, resent¬ 
ment may be converted into competitive effort for the common gocul. 

10. Public confidence: that abrogation of liberties is or seems to be 
evidence of insecurity and fear, or of guilty conscii-nce, on the part 
of the rcprc.ssing group; or, an admi.ssion liy the “oppres-'ors'' of the 
strength or effectiveness of the repressed group, or of the cogency and 
infectiousness of its idea.s. 

n. Injustice of repression: that re[>re.ssive measutes are apt to in¬ 
jure others than the “guilt)’,” and to insult and intimidate or antag¬ 
onize the “innocent.” 

12. Avoidance of incilatum: that persecution may achially jiro- 
duce dangerotis altitudes that prcvioutily were onl> nniujted to tliose 
persecuted; or may give recruits to previously negligible minorities, 
and rou.se sympathy for the "underdog.” 

1.^. Fuliliiy of repression: that repre.ssion of liberties is seldom suc- 
cc.s.sful in stifling the ideas under attack. 

14. Fallibility of repression: that the ideas of the repressing group 
may be in error, or tho.se attacked, true. 

The ca.se (igarusf liberty may seem specious to those, who value 
it and appreciate, the values it protects, but it must lie remem¬ 
bered (bat there are those for whom welfare, group prestige or 
the lust for power outweigh personal freedoms. The arguments 
are: 

1. Precondition of organization: (hat group operation breaks down 
under the strains of heteiogenril)' of interests, or without some (on- 
sctisus based upt)n conlormity to certain slandard.s of tliought and 
behaviour. 

2. Indispensable means: that a group bent upon re.sult.s at all co.st.s 
(ends by its nature to resent an<l attack those whose variance hinder.s 
its goal. 

Minority safeguard: that the majority must be restrained from 
per.se(Uting the unpopular variants, and the latter, if they look lor 
(rouble, must be jrrotcctcd ngain.st them.selves by re.straints’on their 
freedoms. 

4. Choice of evils: that between anarchy and oppre.ssion the latter 
is preferable. 

5. Last resort: that policies of liberty are already outmoded by 
liistory, their results being .such maldistribution anrl exjiloitation and 
injustice that only drastic discipline c.an weld i^eojiles again into 
.spiritual, cultural, economic and political unities. 

f). .Safety first: that only rigid control can draw' the line; that lib¬ 
erty admits the bad with the. good. 

7. Dtscipline and group pride: that likencs.s and consciousness of 
kind improve .solidarity, mutual confidence and morale, and that 
homogeneity even when originally rompul-sory, eventually maintains 
the continuity of group tradition through imitation. 

8. Dangers of innovation: that the new may not only threaten 
continuity and solidarity but may menace irrivilegc, prestige and 
power; that while an occasional new idea is viable, most are falsi*. 

9. Exemplary value; that com|)ulsory uniformity gradually gives 
way to spontaneous imitation and eliminates the need for coercion. 
Drastic repression will also warn and intimidate other potential va¬ 
riates. 

10. stitch in time”: that, in group cri.scs, even minor deviations 
may prove dangcrou.s and should be “nipped in the bud.” 

ji. Satisfactions of submission: that, especially after fieing con- 
fii.scd and bogged down by multitude of counsel and conflicting (free) 
idc*as and interests, people will welcome the unanimity of controlled 
opinion, the irresponsibility of habitual obedience. 

12. Welfare.: that liberty must be curbed to prevent the social prob¬ 
lems resulting from an unplanned economy, free competition, and re¬ 
sultant inequalities and e.xploitations. 

13. Expert control: that party politics and incompetence due to 
free franchise render difficult the merit system in public administra¬ 
tion which rigorous homogeneity could provide, 

14. Group economy and efficiency: that the group’s cncrgie,s are 
better polarized and il.s goals more effectively .sought if it act.s with¬ 
out distracting elements and wa.stcful frictions. 

15. personal integration: that through sharing uniformly in the 
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comnutn infCTcst and >,'roup ideals, and by identifying himself with 
the lurK( r unity, every person develops his caparity for self-control 
self -sacrifue, self-forgetfulness, or acquires a larger selfhood. 

16. Group freedom: that collective indcfjcndence ie.g., national 
freedom; i.s a hiKlur satisfaction than the privilege of personal ec¬ 
centricity. 

17. Lihrrty not rnough: liberty being negative and truth positive, 
even a situation of civil tolerance needs persistent propaganda (sin¬ 
cere or insincere) for the accepted ideology, if a workable homo¬ 
geneity is to be maintained in the culture. 

18. Lntrammcili'd initLitive and choice may not automatirally assure 
• lie apjH'arancc among the peoples of true, u.scful or even new ideas. 
It may prove to be the liberty of each “to go to hell in his own 
way’': “(fu' devil lake the hindmost,’’ Or, adual choice may fie so 
limited by the economic; situation or by (ollective prt^ssures that a 
merely legal lifierty becomes meaningles.s mockery, to which paternal¬ 
ism i.s preferable. 

i<). Drfrn^e of dogma: theocratic or fanatic oligarchies feel a fhrill 
in (lestioying herc^iy and in tioing instruments of a sacred caii^e or 
an inliillible hero; the doctnne need not even be immutable if there 
fa; tfie dogma that the God, hero, king, country, party or church can 
do no wrong. 

It .‘^hould be apparent that the several arguments cited arc not 
all (ompatible; some are used by dilferent groups under differ¬ 
ing rircunistanre.s. 

Argunii'rils for (onformily are more apt to be frankly stated in 
leniis of s[>eiial inieresLs in actual siluation.s tlwin in terms glori¬ 
fying homogeneily or conformity in the alisiract. 
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CIVIL LIST, the English term for the account in which arc 
contained all the expenses immediately applicable to the support 
of (he British sovereign’s household and the honour and dignity 
of the crown An annual sum i.s settled by (he Uriti.sh parliament 
at (he beginning of the reign on the sovereign, and is charged 
on the consolidated fund. But it is orjly from the reign of William 
1 \'. that the sum thus voted ha.s been restricted solely to the 
per.sonal expenses of (he crown. Before his accession m.any 
charges proyierly belonging to the ordinary expenses of govern- 
rnetil had been pl.ieed on the Civil List, 

- William and Mary. —The history of the Civil List datc.s from 
the ndgn of William and Mary. Before the Revolution no di.s- 
tinction had been m.ade between the expenses of government in 
time of peace and the expenses relating to the personal dignity 
and support of the sovereign. The ordinary revenues derived from 
the hereditary revenues of the crown, and from certain taxes 
voted fur life to the king at the beginning of each reign, were 
supposed to provide for the support of the sovereign’s dignity and 
the civil government, as w(dl ns for the public defence in time of 
peace. Any saving made by the king in the ex{7enditure touching 
the government of the country or its defence would go to swell 
his pn'\ y purse. But with the Revolution a step forw.ird was made 
towards the establishment of the principle that the expenses relat¬ 
ing to the sup{)orl of the crown should be jwparated from the 
ordinary expenses of the State. The cvnls of the old system under 
which no appropriation was made of the ordinary revenue granted 
to the cn)wn for life had been made manifest in the reigns of 
Chatlvs II. and James 11 .; it was their control of these large 


revenues that made them so independent of parliament. More¬ 
over, while the civil government and the defences suffered, the 
king could use these revenues as he liked. 

The parliament of William and Mary voted in 1689 an annual 
sum of i6oo,ooo for the charge of the civil government. This 
was a mere resolution without statutory effect. In 1697 the first 
Civil List act wans pa.ssed. Certain revenues (the hereditary reve¬ 
nues of the crown and a part of the excise dutic.s), estimated to 
yield ^700,000, were assigned to the king to defray the expenses 
of the civil service and the payment of pensions, as well as the 
cost of the royal household and the king's own personal expenses 
or “Privy Purse.” The Civil List meant practically all the ex- 
[>enses of government except the debt charge and defence. If the 
yield of the assigned revenues exceeded jC 700,000 the surplus was 
to be dispos(id of by parliament. This restriction was removed by 
an Act of 1,700. In the reign of Anne the Civil List consisted of 
the same, assigned revenues (subject to certain deductions). The 
yield fell short of the estimate of £700.000, and at the end of 
the r<-ign a debt of £500.000 was met from the Exchequer. 

The Hanoverians.—Eor George 1 . additional revenues were 
a.ssigued, and it was enacted in effect that the. Civil List should 
become independent of the yield of the assigned revenuc.s. and 
should be a fixed sum of £700.000 a year. Any surplus was to be 
surrendered, and any deficiency would be made good. But this 
was found insuflicienl and parliament from time to time made 
additional grunts from the Exchecjjuer to pay off debts amounting 
in the .aggregate to £1,500.000. In the reign of (ieorge 11. there 
wa.s again a change of system. The Cinl List was composed of 
the assigned revenues, together with certain fixed grants, and a 
viinimnni yield of £:8oo,ooo W'as guaranteed by parliament. Any 
surplus yield over £800,000 was retained by the king. On the 
acces.sion of George HI. the sy.stem of a fixed Civil Li.sl was 
reverted to. The assigned revenues were no longer paid to the 
crown but to the aggregate fund as jiart of the revenues of the 
Exchef(uer, and the fixed allowance of £800,000 was paid out of 
the aggregate fund to the king (subject to certain annuitie.s pay¬ 
able to members of the royal family). 

During the reign of George III., the. Civil List played an impor¬ 
tant i.>art in the king's effort to establish the royal ascendancy. 
The “king’s friends,” his siii)porlers in parliament, were lavishly 
rewarded with place's, pensions and even bribes. Upon the expendi¬ 
ture of the Civil List there was no indeijcndent ( heck. So long 
as the total was nut excet'ded, the king, w'ith the co-operation of 
complaisant ministers, was free to sjjend it as he pleased. As it 
turned out, despite stringent economics in the cost of the house¬ 
hold, excesses were incurred. But jjarliaracnt, already corrupted, 
was iJCTsuaded to provide extra funds to pay oil the debts 
(£515,511 in 1760 and again £6x8,340 in 1777). Proposals for 
enc]uiry, supyiorled by Chatham, were resisted and negatived. 

Burke had already attacked the extravagance and corruption 
of the Civil List and in 1780 he introduced bills embodying his 
scheme of economic reform. Thct scheme could not be passed 
against Lord North’s government, but in 178J the Rockingham 
ministry passed a Civil List act which abolished many useless 
offices, imposed restraints on the issue of secret service money, 
stopiKrrJ secret ptmsions payable during the king’s pleasure, and 
provided for a more effectual supervision of the royal expenditure. 

The Civil List was divided into classes, and the requirements 
of each w'ere estimated as follows by a committee of 17S6:— 


i. Pensions and allowninces of the royal family £203.500 

а. Salaries of Lord Chancrllnr, judges and Speaker 32,055 

3. Salaries of ministers to foreign courts 70,iiS^ 

4. Tratk-Mticn's bills, etc., for His Majesty’s service 147,200 

5. Menial servants of the household . . 90,906 

б. Pensions .118,189 

7. Other salaries .... 81,440 

8. Salaries and pi-nsions of Commisiuoners of the 

Treasury 13,823 

Occasional payments.13S476 


£897,400 

Substantially classes 1, 4 and 5, amounting to £431.666. repre¬ 
sented what is now covered by the Civil List and the annuities 
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to the royal family, though a few items in class 4 belonged to 
the cost of government, and a few in class 6 and among the 
occasional items would now come under the Civil List. These 
estimates for the several classes were not binding, and they were 
in fact soon exceeded. Indebtedness accumulated and had from 
time to time to be paid off (£2,266,000 in all between 1782 and 
1820). The amount of the Civil List itself was augmented, and 
in 1816 it was fixed at £1,083,727. Meanwhile the principal pro¬ 
vision for the civil government had come to be made outside 
the Civil List. Annual votes of parliament for what were called 
miscellaneous services had been between £200,000 and £300,000 
in the earlier years of George III.’s reign, and had been mainly 
casual and non-recurrent. By 1820 they amounted regularly to 
about £2,000.000 a year. On the accession of William IV. in 1830. 
the Civil List was finally freed from all charges for the govern¬ 
ment service as distinguished from the court and royal family. 
The charges for judicial and diplomatic salaries and for the 
Board of Treasury were transferred to the Exchequer. The ex¬ 
penses left were covered by a Civil List of £510,000. This included 
a sum of £75,000 for pensions. 

Civil List Pensions.—The pensions were excluded from 
Queen Victoria’s Civil List, which was reduced to £385,000 (sepa¬ 
rate provision of £100,000 being made for Queen Adelaide, who 
had had a privy purse of £50,000 during her husband’s reign). 

A new system of “Civil List Pensions” was set on foot. The 
queen might, on the advice of her ministers, grant pensions up 
to a limit of £1,200 granted in any one year, in accordance with 
a resolution of the Hous(^ of Commons of Feb. 18, 1834, “to 
such persons as have just claims on the royal beneficence or who, 
by their personal services to the crown, by the {jerforraance of 
duties to the public, or by their useful discoveries in science and 
attainments in literature and art, have merited the gracious con¬ 
sideration of the sovereign and the gratitude of their country.” 
The pensions in course of payment at any one lime usually 
amount to about £24,000. The li-st of peii-sions must be laid before 
parliament every vear. 

Queen Victoria to Edward VIII. —Queen Victoria’s Civil 
List amounted to £385,000. The sums granted since 1901 are as 
follows:— 

Edward VII. George V. Edw'ardVIII. 


Privy purse .... 

1901 

£'i 10,000 

1910 

£‘i 10,000 

1936 

ii 10,000 

Siiliiries and retired allow¬ 
ances of household 

125,800 

125,800 

»34,000 

Ex^x-nses of houseliold . 

193,000 

193,000 

152,800 

WorKS. 

20,000 

20,000 


Royal bounty and .special 
service . 

13,200 

13,200 

13,200 

Unapprojirialod . 

8,000 

8,000 



£■470,000 

£■470,000 

*£410,000 


*Of thi.s amount £'40,000 in respect of the Ring’s i>ossible marriage, 
and £'70,000 representing the revenues of the duchy of Cornwall, were 
undrawn. 

The addition of £50,000 to the privy purse for King Edward 
VII. and for King George V. was to provide in each case for 
the Queen Consort. The new class for work.s introduced in 1901 
was partly composed of an item previously included under ex¬ 
penses, and partly of ex^ienditurc previously voted by parliament. 
The reduction in salaries was due to the abolition of the post of 
Master of the Buckhounds, and some other reductions of estab¬ 
lishments and emoluments. The allocation among classes is not 
absolutely binding, in that savings on one class can be applied 
to meet excesses on another (or added to the privy purse) with 
the consent of the Trciisury. Class v. (works) is an exception, 
saving.s upon it being accumulated for future years. 

No change was made either in the total or the details on the 
accession of King George V. in 1910, but there was a slight 
change of practice introduced. In 1842 Queen Victoria, though 
under no legal or constitutional obligation to pay taxes of any 
kind, undertook voluntarily to pay income tax. King Edward con¬ 
tinued the voluntary payment. King George V. agreed with the 
government of the day that it should be discontinued, but in 
exchange placed on the Civil List the cost of State visits of 
foreign royalties previously defrayed from public funds. In igio 


the King made a voluntary gift of £100,000 towards the cost of 
the World War. In addition to the Civil List the King receives 
the revenues of the duchy of Lancaster. The revenues of the 
duchy of Cornwall belong to the prince of Wales as duke of 
Cornwall, but in the absence of a prince of Wales, as in the 
reign of Edward \TII., they revert to the crown. 

At the beginning of a new reign it is the practice for the House 
of Commons to appoint a select committee to m.nke recommenda¬ 
tions for the Civil List and the annuities to the royal family. 
Constitutionally the settlement is still regarded as in the nature 
of a bargain for the surrender of the hereditary revenues to p.arlia- 
ment (.ur preamble of the Civil List act iqio). The accounts of 
the Civil List are passed by an auditor appointed by the Treasury 
under the Civil List Audit act, 1816. He is always a high officer 
of the ivjrmanent staff of the Treasury, sometimes the Termanent 
Secretary himself. (R. G. H.) 

CIVIL SERVICE, the generic name given to the public 
servants of a .state employed in a civil capacity, excluding judges 
and teachers. Provincial, municipal and local employees are in¬ 
cluded in this term in some countries, excluded in others, such as 
Great Britain. In the United Slates the term is often used to 
describe that part of the government service entered by examina¬ 
tion and offering permanent tenure. As a social formation the 
civil service stretches hack beyond the memory of man. the 
C hinese being undoubtedly (he oldest and one of (he most dis¬ 
tinguished. The able and powerful Roman civil .service distip- 
peared under the impact of the feudal system. I'he modern civil 
service ai)peared with the formation of the national st.ate, notably 
in 17th century France and I’russia. 

C'onlcmporary civil services are large, permanent, inevitable, 
powerful agencies essential to the provision of mass scrvicc.s. to 
the support of armed power and to the regulation of economic 
life. They are fe.ared by some who advocate economic freedom 
and by others who fear state domination of individual life. 'I'he 
tenns “bureaucracy” find “bureaui rats,” reflect this attitude. The 
personnel .system of great industrial organizations .steadil.v lake 
on many of the characteristic.s of the civil .service. On the other 
hand, the great inilustrinl enterprises of the state such as the 
London Passenger Transport board, the Tennessee \'allc>’ author¬ 
ity and Russian productive agencies borrow from the managerial 
experience of big business. In-belwcen stand the “mixed enter¬ 
prises.” 

Apart from Russia and excluding colonial civil services there 
arc three jirincipal modern type forms of the civil serviu;—those 
of Great Britain, of the European continent and of the United 
States. 

GREAT BRITAIN 

Passing through a long period of corruption and incomjfctence 
in the iKth and early part of the iglh centuric.s, the British civil 
service was reformed in the last half of the rpth and widely 
hailed in the first years of the 20th century as a model for ilie 
world. Harassed by unparalleled problems of war and depression, 
it. has been criticized in recent years hut its standards are still 
among the highest. 

The era of reform was ushered in by the Order in Council of 
1855 establishing the civil service commis.sion and a modest .sys¬ 
tem of pass cxnmination.s. In 1870 open competition wa.s intro¬ 
duced; by iQoo the service had been transformed, and tlie stand¬ 
ards of municipal services were being .steadily raised by national 
influence exerted through grants-in-aid. notably for police?. 

The legal foundation of the British civil sendee i.s chiefly in 
orders in council, but there is legi.slation dealing with jxm.sion.s. 
providing equal status for women and restricting political and 
union aflfiliation. I’he management of the civil .service is, hoev- 
ever, accepted as an executive function. An extensive f»rganiza- 
tion has devclop>ed, including the civil service commission, the 
treasury and other agencies. 

The civil service commission is principally an examining and 
certifying body for new entrants. Other personnel functions are 
the responsibility of the treasury and the departments, the former 
holding easily the dominant position. Since 1920 it has had 
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authority to determine policy through treasur3^ regulations; ii 
supervises the execution of policy hy the departments; it domi¬ 
nates the official side of the National Whitley council; it handles 
all important civil service wage and salary arbitrations; and 
recently it has introduced modern management and organization 
methods. Each ministry has its own personnel office and within 
treasury directives and is responsible for dealing with its own 
personnel problems. The National Joint Council for the Adminis¬ 
trative and Legal Services is paralleled by about 80 departmental 
joint councils (noted below). Finally the industrial court has a 
special p;iMel to deal with arbitration in certain types of cases 
between the government and its workers. 

The civil service (apart from the professional, technical and 
specialized branches and the minor and manipulative classe.s) 
falls into four divisions: the administrative class; executive class; 
ilerical class; and writing assistants. The administrative class is 
concerned with advice on broad ciucstions of policy, with over-all 
co-ordination and with direction at the highest and most general 
levels. It forms the link between the political and executive 
agencies of government, is basetl solidly on a university education 
and until i().!0 was the prerogative of the governing group. The 
executive class has responsibility for the conduct of bu.siness 
within the framework of established policy and for the extensive 
auditing, :ic<<)unting and fiscal operations. The clerical class j^er- 
forms simpler i lerical functions, deals with particular cases in ac¬ 
cordance with instructions, checks claims and collects material for 
statistical and other relurn.s. Writing assistants perform routine 
operations. 

Rntrariie to these classes i.s by ojien competitive examination 
closely articulated with the educational system and with low age 
limits—for llie admini.strative cla.ss, to 24 years; the executive 
(lass, iH to i() years: the clerical class and writing assistants, 
16 to 17 years. The examinations are strongly literary unci aca¬ 
demic in content and are still (lesigned, in the Macaulay tradition, 
to secure the best product of the schools—men and women the 
effect of whose studies “is merely to ojien, to invigorate, and to 
enrich the mind.” between these classes there were almost insur¬ 
mountable; liarriers tiefore they were condemned in prin¬ 

ciple in ]g20 and were later gradually reduced, The consec)uence 
fherfore icj.’o') was to establish an administrative elite of genuine 
distinction and also to frustrate capac ity in the lower levels. 

The professional and sc ientific classes were .subordinated to the 
administratice, not having direct access to ministers. Entrance 
was at somewhat higher age levels, generally about ’8, and on the 
basis of a modified competitive system. Separately organized 
were the staffs of such agencies as the brilish broadcasting cor¬ 
poration. 

Responsibility for the municipal and county services rests with 
the borough and county councils respectively, but a long tradi¬ 
tion of conditional granis-in-aid has tended toward a national 
minimum standard. In local governments there is usually no 
central personnel office; each department recruits as it sees fit, 
although municipal ordinances establish st.andard jiay and work¬ 
ing conditions, 'I'here is also a single retirement system for the 
municipal .services, organized hy parliament. Standards in local 
government .services, which arc generally high, are considerably 
influenced hy .a wide variety of jirofessional and other a.s.socia- 
tions including especially the National Association of Local Gov¬ 
ernment (ffiicers. The police are dealt with specially under an act 
of ic)i<). which among other matters organized the british Police 
federation. In the highest posts such as town clerk^ health officer, 
education officer, chief constable and others, a nation-wide oppor¬ 
tunity has developed by which c|u;difH’rl iiersonnel move from 
.smaller to larger jurisdictions. There is, however, little movement 
from local to national services or vice versa. 

In the central government, unions of civil serxncc employees 
were established on a jiermancnt basis by 1890 in the post office, 
hy let 10 in the Icwer clerical classes and by 1920 in all groups 
except the highest. They were officially recognized in 1906 and 
were lntrodi«:cd into the civil service machinery in 1919 as con¬ 
stituent elements of the Whitley councils. By 1920 two great 
federations had emerged, the Union of Post Office Workers (1920 


membership of 100,000) and the civil service confederation (1920 
membership of 65,000), as well as scores of .smaller groups. In 
1926 some sections of the civil service unions gave sympathetic 
support to the general strike called by the Trade Union congress, 
although none went out. In 1927, clause V of the Trade Disputes 
and Trade Unions act imposed limitations upon outside affilia¬ 
tion. Henceforth civil service unions w'ere forbidden political 
objects and affiliation wdth any political parties or organization ; 
they were also excluded from membership in outside labour 
unions; and local governments were forbidden to make member¬ 
ship in a union a condition of employment. I'hese prohibitions 
remain controversial; the Labour party is committed to their 
repeal. 

In 1919 the Whitley councils were organized. For general serv- 
ce questions there is a national council; for departmental ques- 
lions, about 80 separate departmental councils; and for large 
field offices and establishments, local committees. Each body is 
jointly composed of official .side and staff side repre.sentatives, the 
former appointed by the government or the minister, the latter 
elected by de.signatecl civil .service unions and associations. The 
object in view was to sc;cure a greater measure of co-operation, 
to provide machinery for dealing with grievances and to bring 
together different points of view; in particular to utilize more fully 
the ideas of the staff, to give them a greater share in and re¬ 
sponsibility for determination of working conditions, to determine 
general personnel principles, encourage further education, im¬ 
prove ofiice machinery and secure consideration of proposed civil 
service legislation. 

These joint councils are bodie.s for negotiation. They have no 
power of their own, proceed only by agreement, and there is no 
way by which the staff side can force agreement ui^on a reluctant 
official side. Neverthele.ss, they liaxe fully demonstrated their 
u.scfulnc.s.s. Tlirough their agency a reorganization of the civil 
service was worked out after World War I. and at the clo.se of 
World War II they elaborated the plan for veterans’ preference 
in public employment. They are a permanent jiart of the mech¬ 
anism of the British civil service. 

"Fhc principle of arbitration on certain civil service .subjects 
was accepted in 1917 and was resumed in 1925 through the in¬ 
dustrial court. Arbitration is obligatory at the request of either 
p;irty on emoluments, weekly hours and leave. The goNcrnment 
and the civil service, the latter through the staff side of the* 
Whit lew council, nominate panels of arbitrators; each case is pre¬ 
sided over by a member of the industrial court. Many cases 
have been heard, hut ci\'il service gains have been relatively 
slight. The court has, however, ironed out many anomalies and 
its work is highly appreciated by the staff side. 

In Great Britain civil .servants are not eligible to sit in parlia¬ 
ment and are barred from active participation in politics. With 
official consent they may sit on borough and county councils. A 
high standard of personal and official conduct jirevails. In an 
official statement in 1928 it was said, “The public expects from 
them a high standard of integrity and conduct not only inflexible 
but fastidious. . . This view was fully endorsed by the civil 
service press, 

(Ser Emmeline Cohen, Growth of the British Civil Service, 1780- 
rQ3Q (iQ4il -, Harold E. Dale, Personnel and Problems of the Higher 
Civil Service li()45J; Herman Finer, British Civil Service fzd ed. 
*9,10 1 : J- Donald Kingsley, Representative Bureaucracy [1945 1 ; 

N. E. Mustoe, Law and Organization of the Brilish Civil Service 
[iq.c.’l: Hiram Stout, Public Service in Great Britain [1939] ; Har¬ 
vey Walker, Training Public Employees in Gt. Britain fiQ.l.sl; 
Leonard 1 ). White. Whitley Councils in the British Civil Service 
1*933! ; Whitley Bulletin [London, 1921- J.) 

Northern Ireland. —^The civil service of Northern Ireland is 
organized on the same general principles as that of Great Britain 
and is subject to the same rules. A less elaborate organization is 
required in view of the relatively small size of the sercice. 

British Dominions and Colonies. —In the self-governing 
dominions and colonies the civil service is controlled by the 
government of the dominion or colony in question. In colonies 
not possessing responsible government the civil service is re¬ 
cruited in increasing proportions from the locality, but the higher 



CIVIL SERVICE 


officials are appointed directly through the colonial office. 

Canada. —After long experience with patronage, Canada intro¬ 
duced an effective merit system in 1918, strengthening the posi¬ 
tion of the civil ser\'ice commission. Tlie dominion system is an 
amalgamation of British and American patterns, the former re¬ 
sponsible for treasury control and a recently introduced univer¬ 
sity examination, the latter for the classification plan. The act of 
1918 contains the basic provisions for recruitment, promotion, 
dismissal and political rights. A contributory pension plan was 
established in 1924. Each province has its separate civil service. 

{See R. M. Dawson, The Civil Service of Canada [1929].) 

Commonwealth of Australia. —Based upon long and varying 
e.\'pericnce in the states, the Commonwealth Public Service Act 
of 1902, amended in 1922, provides for a complete civil service 
system in conjunction with the Arbitration Act of 1911. The 
struggle to eliminate patronage has been protracted and is still 
not fully successful. A .single public service commissioner in lieu 
of a board has generally prevailed, both in the commonwealth 
and the states. Examinations arc related to the public school 
system and provide the foundation for a career system. There 
has been, however, much reluctance to establish a university- 
trained body for the most responsible cixil service positions. 
Wages and salaries are determined l^y a public service arbitrator, 
whose relations with the Public Service board have given rise to 
difficulty. Substantial preference is given to veterans. As.socia- 
lions of civil servants are permitted and have l)een active in seek¬ 
ing better wages and conditions of work. 

(See F. A Bland, Shadows and Realities of Government fi»)2.tl; 
Robert S. Parker, Public Service Recruitment in Australia 1 1942].) 

New Zealand. —Prior to 1912 the New Zealand civil service 
was “uneven in its standards and chaotic in its organization.” 
Order and system developed after 191.2 under the direction of the 
public .serv’icc commissioner, an independent officer appointed for 
seven years. 

The New Zealand system resembles the TJriti.sh in recruiting 
at early ages (17-21) but its democratic spirit permits no class 
barriers and has been cool to a cultural university education, 
preferring employees with technical and professional, or service 
backgrounds. There arc five classes: the administrative, com- 
prising the heads of departments who are outside the jurisdiction 
of the public service commissioner; the general, including tech¬ 
nical and sjiecialized personnel; the profe.ssional; the clerical; and 
the educational. 

After 1941 there were important in-service training develop¬ 
ments. 

{See Public Service Commissioner, Annual Reports; Leslie Lipsnn, 
“Education and Training of Personnel in Now Zealand,” in Public 
Administration Review, vol, i, pp. 257-270 1x941].) 

Union of South Africa. —The Public Scrv'icc commi.ssion is 
established by the constitution of 1909 and vested w’ith powers 
over appointment, discipline, retirement and superannuation. The 
Public Service Act of 1923 sets up five divi.sions: admini.strativc; 
clerical; profe.ssional; general; and the scrvice.s—defense, police 
and prisons. A Public Service Advisory council (1925) com¬ 
prises eight members nominated by public service associations 
and four official side representatives; its powers correspond to 
those of the British Whitley council. Some general civil service 
examinations are conducted by the department of education. 

(Sec Annual Report, Public Service Commis.sion: Official Year Book 
of the Union.) 

Irish Free State .—Full authority for civil service regulations 
is vested in the Free State government. Acts of 1924 and 1926 
establish three commissioners and define their duties and powers; 
as in Great Britain the consent of the minister of finance is fre¬ 
quently required. Municipal civil service has been subject to 
considerable political influence, lessened by the temporary super- 
session of local self-govemnjcnt in Dublin and elsewhere and by 
the appointment by the Free State government of city managers. 

British India. —The Indian civil service owes its early organi¬ 
zation to Warren Hastings (1772'); the appointive power was 
transferred from the East India company to the British govern¬ 
ment in 1853; demands for the appointment of Indians, only 
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partially met before 1920, have been recognized in increasing 
measure as the number of Briti.sh candidate.s diminished. Tire 
Indian civil service, based on a difficult university examination 
established by Thomas Babington Macaulay and Benjamin jowett. 
has always been a small governing elite; in 1930 it numbered 
slightly more than 1,000. It held such offices as governor of 
province, member of executive council, head of department, judge, 
di.strict officer and magistrate and technical and professional ap¬ 
pointments. The district otficer. responsible for an average area 
of more than 4.000 sq.mi., was in charge of police, jails, public 
order, revenue, and general supervision of all public activities; he 
also heard ca.scs on appeal. The scr\dce, before the Government 
of India Act of 1919. wa.s not responsible to Indians, but to the 
Briti.sh government; from then a mca.sure of local responsibility 
existed. The standards of integrity and competence of the .service 
were high after 1853, but its contribution to self-government was 
secondary to its duty as a trustee of Indian wclf.ire 

{Sec M. C. C. Seton, India Office I1927I; L. .S S, O’Malley, The 
Indian Civil Service lOor-io.lo I1931I.) 

EUROPE 

France.—The French civil .service was founded by absolute 
monarchs before 1780. Reorganizc*d by Napoleon it survival 
many changes of regime, and although gradually modernized un 
der the third republic it still keeps many of its older character- 
i.stics. Its legal basis rests i)repon(lerantly on executive decrees 
and the juri.sprudence of the C'onseil d’Etat, althcujgh there is 
legislation prescribing a general system for local authorities, and 
giving certain guarantees to civil servants. A general civil service 
act, often proposed, has never been achieved. 

Due largely to the constructive work of the Conseil d’Etat a 
common national pattern underlies the maze of executive and de¬ 
partmental decrees. This includes the normal reciuirement of ex 
amination for entrance, graded po-sitions and salaries, tenure and 
protection against arbitrary action by superiors. Supervision by 
national authorities (especially by the <lei)artnu*nts of interior, 
war and education) over departmental and municipal agencies is 
close, and contributes to consistency in fundamentals. 

The examination system is organized departmentally. since 
there is no civil service commission at any level of goNcrnment. 
Tlie examinations are academic in character, arc difficult, and al¬ 
though probably not highly selective, have rontribulcd greatly to 
the prevention of influence and to a high intellectual standard. 
For most profes.sional positions, France maintains excellent tech¬ 
nical and professional schools, such as L’ficole Polyteehnique. 
L’F.colc Normalc, L’Frolc des Fonts ct Chausses and L’Frolc dcs 
Chart re.s. 

Protection of employee rights has taken two forms, the right 
of appeal to the Conseil d’Etat and the organization of syndicats 
or unions. The former has been widely used and has been of great 
\aluc The right to form syndicats was long denied by the govern¬ 
ment but events overruled official objections. The pn-stal .servifx*. 
the clerical service, the schools and the lower grades are highh’ 
organized and extremely active in the defense of their interests. 

In the upper reaches of the French civil service standards have 
been high. In the middle and lower brackets there has been lack 
of energy and inventiveness, unwillingness to apply modern meth¬ 
ods of personnel management and overemployment. 

(See Waller R. Sharp, The French Civil Service figsil: Alexandre 
Lefas, L'F.ial el les Fonetionnairrs ItoiiI; H. Ber(helem^’, Trade 
Jilemenlairr dr. Droit A (Imini.it rat if [i.slh cd., 193.G ) 

Germany. —The German civil service emerged out of feudal¬ 
ism under a succession of pow'crful Prussian monarchs culminat¬ 
ing wdlh Frederick the Great (1740-1786). Here were formed 
deep traditions of obedience, frugality, industry, integrity and a 
sense of trustee.ship. The legal foundations of the Prussian civil 
service are partly customary, partly executive acts and parth’ 
statutes, all developed by judicial construction. The German 
civil service has statutory foundation in the Civil Ser\dce Act of 
1873, most recently revised in 1937. The Weimar constitution 
contained important civil service provisions, including equal 
status for women, freedom of association, eligibility of civil serv¬ 
ants to the reichstag. state liability for wrongful acts of civil 



748 CIVIL SERVICE 


f^tTvants and a declaralion against parly influence. Far-reaching 
cnacirnents by the nazi party after 19^3 cxcludecJ several cate- 
Korif.s from the public .service, extended national standards over 
the .States and demanded unquestioning party loyalty. 

Although each (German stale, until i()33, had a separate civil 
service system, all were greatly influenced by the I’ru.ssian model, 
also the basis for the national system. Three levels of organiza¬ 
tion were recognized in the German-I'rus.sian system; the higher 
service, requiring a univer.Hily education; the middle servdee, 
based on the gymnasium; and the lower service, requiring only a 
primary education and largely reserved for soldiers at the end of 
their nnlilary service. Men preparing for the higher service 
usually look a university law course, with considerable economics, 
history and political science, were then admitted to a four-year 
training period of which (wo years were spent in the courts and 
(wo in administration (largely provincial and hxal), and finally 
l<i(»k the .stale examination under the direction of the Oberstaats- 
rxamiuatimilommiwion, a bo<ly established for this i»urpo.se in 
'77,3- Tills rigorous selection proie.ss guaranteed a high level of 
ability, fostered a professional spirit, and thnnjgh tlie imness of 
atlinissioti favoured a strongly loii-servalive point of view. 

E.xaniinafion was also relied on to .select the technical and 
middle grade.s, but the lower grades were largely at the disfxl.si- 
litjn of ex-soldiers, 'I'he tradition of executive domination, the 
late devclojanenl. of jKilitiial {larlies and the dominance of con¬ 
servative groups under the fir.st reich combined to exclude parti¬ 
sanship. 'I'he Kocialists made some partisan inroads after vqao, 
and the na/.is re(|uired active party membership of the whole 
(ivil service after 1933. A high degree of protection of civil 
service rights Wa.s secured ihrougli the administrative courts. The 
union movement (Icveloj>ed principally after 19JO and was ab¬ 
sorbed by the na/.i stale after 1933. 

Tlie (ierman civil .service to 1933 was characterized liy very 
high standards of integrity, competence and impartiality. It car¬ 
ried high iirestigc and was closely supported by activ'c citizen 
ttilvisury gr()U{»s in municipalities and rural areas. Its standards 
suffered heavily under the nazi regime, but its competence re¬ 
mained high. 

(Str, Arthur Hrand, Das Bfamte.nrrrht [1926!; Walter Jellinck, 
Vi rumltunitL Carl J. Friedrich, ‘T he German Civil 

ScTvid',” in LeonardT). White, ed., Civil yeiwr in the Modem State 
foMol; Walter Itorn, “Prussi.in Itureaucracv in tlie Eighteenth 
Century,’* in political Srirncr Quarterly, vol, xlvf, p. 404 iSefit. losil; 
vol. xlvii, p. 75 1 March, 1032 1 , and ji. a.sg ljune. Fritz M. 

Marx, "Civil .Service in Germany,” in Leonard D. White and others, 
Ctvd Service Abroad lig.ysl.) 

An International Civil Service.—The elements of an inter¬ 
national civil .SCIvice were found in the Universal Postal union 
(1S70) anil in variou.s internatioiml administrative agencies cre¬ 
ated before 1918. The League of Nations and the International 
Labour oftice reijuircd a staff of cxjterls and subordinate personnel 
numbering about boo which took the fonn of a true international 
civil serxiie. It drew most heavily from llritish, French and 
.^wiss sources, but more than 40 states had membership. In re- 
-sjMmse to the requirement that the st.aff should be recruited “on 
as wide a geographical ba.si.s as |.K)s.sible.” There were no formal 
methods of .seleitiun for the higher personnel; the director-gen¬ 
eral (leiiended on jiersonal aciiuaintance and trustworthy recom¬ 
mendations. The staff fell into three divisions; the administra¬ 
tive; the supervisory and clerical; and the custodial mul manipu¬ 
lative. 

The vital viroblem of an international civil service is whether 
it i.atn free it,self from its national loyalties. The pre.ssure to 
observe national Ipyalties is greater in some forms of govern¬ 
mental organiziition than others, but is absent from none. The 
league c.\isU*d during a jxriod of nunixmt nationaU»m and irrecon¬ 
cilable contliil, but its experience showed that a broad measure 
of loicrnational loytilly can be achieved, even under unfavourable 
(irt umsiances. The .staff of tlwj league was disjx'rsed after 1939. 
but that of the l.L.O. wts maintained, principally in Canada. 

A much larger international cixnl service is required for the 
United Nations organization and such affiliated agencies as the 
United Nations Relief and Rehabilitation administration, the 


Food and Agriculture administration, the International Bank and 
Stabilization fund, the proposed educational organization and 
others. 3 'he same problem of conflict between national and inter¬ 
national loyalties may well reappear, but in the United Nations 
cliarter, each member state stipulates that it undertakes to re- 
s])cct the international character of the duties of the staff and 
will refrain from influencing them in their work. In the new inter¬ 
national bodie.s, the U.S, and Russia will play an important part 
and will doubtless supply a substantial quota of the jxirsonnel. 

Oftici.'ils 4md employees of the League of Nations, the l.L.O. 
and the international agencies e.stablished in 1944 and thereafter 
are paid exclusively from the funds of the organization, are as¬ 
signed duties by its head, are subject to its discipline and owe it 
full responsibility. Valuable ex})crien(e in international co-opera- 
tion was earned during World War 11 through the various com¬ 
bined boards and through the Lend-Lease organization. 

(See Pitman IL Potter, International Organizaiion r4th cd., 19351; 
Egon kanshofen-Wertheimer, The League Secretariat [1945].! 

THE UNITED STATES 

The history of the civil service falls into three periods. 7 'he 
high .Tandard.s of integrity, nonixirti-sanship and permanence of 
tenure e.stablished by Washington, D.C., on the whole })revailefl 
in the national government until 1H29, although the states were 
less fortunate. The 1 'enure of Office Act of i>S20 put terms to 
some jHJsitions and under Andrew Jackson (1829-37) rotation in 
ofl'ue, partisanship ami personal favouritism introduced (he spoils 
system on a national scale. The second period of party ])jitronage 
and spoils endured, under mounting criticism from such men as 
Thomas A. Jenckes, George William Curtis, Dorman B. Eaton 
and Carl Schurz, until 18S3, the date of cnactincnL of the presemt 
national civil service act. Since 18S3 there has been a steady 
extension and refinement of the merit system, but patronage still 
pla>s an important role in many states, most countie.s and some 
cities. 

The character of the U.S. ci\'il servace system has been deeply 
affected by the democratic manners and aspirafion.s of the people. 
The patrrinage system was defended because it was believed 
democratic; on the other hand, a ])erinanent public service 
smacked of bureaucracy, Jack.son spoke again.T the idea of prop¬ 
erty in office and the advantages of wide participation in ofiice 
holding, the duties of which he said \vcrc relatively “plain and 
simple.” Everyone, it is still held, should have an opportunity to 
compete in examinations, hence age limits are high (53 is com¬ 
mon in the federal .service) or none.xistent; hence objections to 
educational prerequisites except for scientific and professional 
fiosts. The U.S. has no historic tradition such as that which 
underlies (he civil service in.stitutions of Great Britain and the 
European continent. 

In the national government the principal advances since 1883 
have been the increasing coverage of the merit system both by 
legislation and e.xecutive order, culminating in (he Ramsjieck act 
of 1940; the clas.sification of positions by duties and a sy.stematic 
pay plan in 1923; a pension act, 19-0: the development of pro¬ 
gressive personnel practices in the Tennessee Valley authority 
after 1933; the exten.sion of the merit system by act of congres.s 
in 1939 to state services receiving federal grants; further pro- 
tectidn against political interference, by the Hatch acts of 193(3 
and 1940; statutory prrovision for veterans’ preference in 1919 
and 1944; J^nd in ic)45 a progressive wage and salary act. The 
centre of interest has shifted from protection against patronage 
to improved manngement methods, although the former still re¬ 
mains a principal duty of civil service commissions. 

In 1945 the merit system included (i) more than 95% of all 
I>ermanent federal employees, excluding war workers; (a) all 
state and county personnel receiving federal funds; (3) the state 
services generally in about 20 states; ^.4) county services gen¬ 
erally in New 'V’ork and Massachusetts, frequently in New Jersey 
and occasionally elsewhere, notably Los Angeles (Calif.) county 
and Milw'aukce (Wis.) county; (5) city service.s in more than 800 
municipalities and in addition the employees of more than 550 
council-manager cities most of which have no cinl service com- 
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missions; (6) police and fire departments generally. ^ 

The county services are still predominantly partisan. In some 
states and some larger cities, operating standards are low, th( 
merit system being a form rather than reality. But such cities 
as New York, Cincinnati, Milwaukee and St. Paul have admir¬ 
able records. The full adjustment of the U S. party system to a 
nonpartisan public service has not yet been made and offers 
difficult problems. 

The merit system also has to be adjusted to preference for 
veterans, which antedates civil service legislation. From 1920 tc 
1940, veterans of World War 1 received from 20% to 25% of 
federal position.s filled by examination. The \'ctcrans’ Act of 
1944 gave disabled veterans ten points in addition to their earned 
ratings and a place at the head of each regi.ster, five points to all 
other veterans* and various further privileges. With perhaps 
15,000,000 veterans of World War II the proportion of veteran.s' 
appointments will probably increase. In some states and cities 
even more impre.ssive benefits are granted; each jurisdiction 
makes its own rules. 

Attorney po.sitions in most jurisdictions are exempt from civil 
service requirements. In 1939, President Roosevelt appointed a 
committee to examine the status of the.se positions and in 1941 
he established a hoard of legal examiners to hold a nation-wide 
pass e.xamination for most federal attorneys. Opposition in con¬ 
gress suspended the work of this board but not until valuable 
experience had been gained. 

The legal foundation for the national civil servdcc is a con¬ 
siderable body of legislation, a mass of executive orders and com¬ 
mission and departmental rules; in a few states there are con¬ 
stitutional requirements fur civil .service. State-wide laws gov 
ern county and municipal civil services in some cases; in others, 
cities are left a free hand. In many states there is a considerable 
body of judicial interijretation, a branch of the law of public 
officers. 

The typical form of organization for the administration of civil 
service laws is a commission, usually comprising three persons of 
whom not more than two may belong to the same political party. 
There is a trend, however, toward either a single personnel direc¬ 
tor, or a commissioner with two as.sociate commissioners con¬ 
cerned only with rules and hearings. The U.S. civil service com¬ 
mission is by far the largest of its kind, with a peacetime .staff 
of about 3.000. Its principal divisions are concerned with exami¬ 
nation, position cla.ssification, investigations, retirement records 
and appeals nnd review. A large field force is organized in 13 
regional offices and many subordinate stations. Every federal 
department and estahlishmeni has, since 1938, a personnel office 
to deal with its own problems and with the civil .service com¬ 
mission. The head.s of these office,s form the Council of Personnel 
administration, a body reestablished in T938 to facilitate exchange 
of experience and the formulation of policy. Regional personnel 
councils exist in the principal centres. In the Tennessee Valley 
authority personnel work is in charge of a director of personnel; 
in the council-manager citie.s the same pattern is common. There 
are no special civil service tribunals in the U.S., but in the 
federal departments, since 1940, there are appeal board.s (Includ¬ 
ing a rcpre.scntative of the civil service commis.sion) to hear ap¬ 
peals on efficiency rotings. 

The examination system ha.s developed markedly since 1920. 
Traditionally examinations were of the essay or problem type, or 
consisted of a demonstration of skill or strength. From the 
psychological laboratories came tests of “general intelligence” 
and aptitude which were progre.ssively adiipted to large-scale use. 
Most written examinations now given by the U.S. civil .service 
commission are of the short-answer type. For nearly ten years 
they have been scored by an electric scoring machine which has 
greatly expedited operations and reduced co.sts. The «hort-an.swer 
form permits the progressive improvement of the reliability and 
validity of te.sts and much experimental work has been done inside 
and outside of government. 

Tests for higher positions usually comprise a rating of educa¬ 
tion and experience and an oral interview, rather than a written 
puiper. Tests for positions requiring skill or strength are usually 


demonstrations by actual jwrformance. Grades arc recorded 
numerically and although they are not infallible, they represent 
the most scientific standard yet achieved. Certification is normallv 
made by sending the appointing officer three nume.s from which he 
must select one; the others are returned to the register for future 
use. Federal examinations arc announced in post othces, new.s- 
papers and in case of shortage, by radio and other means. Slate 
and municipal examinations are widely publicized. 

The clas.sification of positions by duties was initiated in Chicago, 
111 ., 19TO-12. to facilit.ate equal pay for equal work. The pro¬ 
cedure is to develop an accurate, detailed specification of the 
duties appropriate to each type or class of position, to determine 
a scale of pay for such positions, and then to allocate each par¬ 
ticular job to it.s proper class. Hundreds of classes of positions 
will he found necessary in a given jurisdiction. This .syslematit 
description and arrangement of positions by duties lias been found 
fundamental to many personnel operations, especially the prepa¬ 
ration of examinations, certification, efficiency ratings, promotions, 
(ransfer.s and layoffs. The resiwnsibility for classification is u.suallv 
vested in the civil service commission, sometimes in n finance 
office: it is valuable even where there i.s no examination ))l:in 
Classification plans are frequently published and are usually open 
to inspection if not published. No co-ordination of the dassitiia- 
tion plans of different jurisdictions has yet been established, one 
(hut only one) of the cause.s for the inadequate i)er.sonnei statis¬ 
tics of the U.S. 

Promotion is by merit, ascertained frequently by examination in 
the lower grades, and reaching into such positions as division and 
bure.nu chiefs. There is considerable movement from cities ;ind 
states into the federal system, little in the contrary direction. Im- 
pttrtant career pos.sibilities exist in all the j^rofessional and scien¬ 
tific branches, and in many of the adminisirnlivc, specialized and 
clerical .services. The foreign .service was put on a career basis in 
1924. It is independently admini.stered by the state department, 
Renewed attention was given during the decade i9.fi>-40 to 
training young persons for the public service and to further train¬ 
ing of those already employed. Following a national conference 
at the University of Minnesota in 1930 many universities and 
colleges developed courses in public admini.stration, public finance, 
p.sychology and personnel management. The U.S. civil service 
commission and the New York city civil service commission werr 
especially succe-ssful in organizing examinations to lake advantage 
of graduate.s of these courses. State and municipal government,s 
meanwhile had organized training facilities for (heir employee,s on 
a part-time after-hours basis, e.specially for police, fire, utility and 
inspection.'il personnel. In 1935 the graduate school of the U S. 
department of agriculture exf)nnded it.s work from the scieniihc 
field into the social sciences, including management. Many pro¬ 
grams were opened up for municipal employees, e.sjx'cially in Los 
Angeles at the Xmiversity of Southern California. This movement 
represented a marked advance in developing a professional inter¬ 
est within the public service. 

Less attention has been given in the U.S. civil service to the 
formal protection of righl.s of employees, due ptirlly to a patron¬ 
age background, jiartly to the characteristically fretjuent change 
of occupation by Americans and partly to (he influence of the 
businc.s.s tradition of freedom to hire and fire, as well as to public 
concern over the grow'lh of bureaucracy. The federal law pre¬ 
scribes a written notice and opportunity for a reply in ca.se (»f di.s- 
charge, but no hearing. In many federal estabiishmerUs there are 
administrative provisions for a hearing within the agency; and if 
an employee can come forward with proof that he was discharged 
for political or religious reasons, he can appeal to the civil service 
commission. In .some jurisdictions, such as Chicago, III., the civil 
.service commission acts as a hearing board. In a few. such a.s 
.Massachusetts, a di.schargcd employee may secure a full judicial 
review of the law and the facts; this practice is exceptional. 

Unions of public employee.s w'cre first organized in the post 
office in the 1890s and were recognized by congress in 1912. 
Clerical employees formed the National Federation of Federal 
Employees in 1917, and other groups sub.scquently Municipal 
organizations appeared in the larger citie.s about 1900; a few 
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orKanizalions o( stale employees preceded World War 1, but they 
and county employees remained relatively unorganized despite 
efforts after 1940 by the American Federation of Labor and the 
Congress of Industrial Organizations. Fire fighters are nationally 
organized; police arc often forbidden to form unions but may 
organize local .social and benevolent associations. Teachers have 
formed the National Federation of Teachers. 

The purposes of these organizations are to secure legislation ex¬ 
tending the merit sy.stem, better scales of pay and working condi¬ 
tions, i)role(tion against arbitrary action, and such benefits as 
group insurance, creiJit facilities and the like. They are free, as a 
rule, to affiliate with outside lalxuir organizations, but are re¬ 
strained from taking an active part in politics. In recent years 
they have sought recognition of a right to collective bargaining, 
written agreemenls and the majority union as the s«)le bargaining 
agent. Except in the Tennessee Valley authority the.se claims have 
not been widely granted. 

.Strikes of public employees have occurred rarely, the most 
dramatic exception being the Boston police strike of H)i9. Police 
are now usually forbidden outsicie atiiliation and the right to strike, 
a right which is rejected by the overwhelming majority of public 
employee unions. 

T he Tennessee Valley authority has an exceptional rccordof prer- 
gressiv'e jiersonnel jiolicies. It instituted a flexible but effective merit 
system in i<j33 and withstood sec ere politi»al pressure. It seeks out 
promising young men and women throughout the ccniritry. It has 
developed its personnel through training courses. It has complete 
maihincry for fiearing and adjusting cli.spufes. It recognizes craft am! 
clerical unions, and enters into written agreements with them. It 
maintains tiigh standards of rompetenre and integrity. 

The imblic services of the slates vary extremely in their legal organi¬ 
zation anrl .standards of comiielence. I.e.ss (lian half have formal merit 
systems, and .soine of these are inciifferently administerc'd. Tfic number 
of stales with merit systems .steadily increases, nevertheless, suid 
.standarrls are steadily improving. The older type of bipartisan civil 
.service commi.ssion predominates but Minnesota and other stales have 
abandoned the commission in favour of a dirca tor of jK-rsonnel. Func- 
tion.s are chiefly examination, classification and record keeping. Most 
states now have pension plans for teachers, and an increasing numlier 
have stale-wide pension plans for all employees, on a contributory 
basis. In New^ Jeisey and Massachusetts (he state commissions carry 
oji work for counties. In California there has been notable co-o{H*ra- 
tion between state, county and municipal civil service commissions. 
There is n<» co-ordination laMween .state and local agencies and the 
U.S. civil service commission. 

Stale civil service agencies have been handicapiH'd in some instancccs 
by political opposition, by lack of funds and bv inadequate leader¬ 
ship. During the lu.cos substantial piogres.s was made, however, both 
in extemding the merit system and in introducing better methods. 

I’rimary and secondary school teachers arc subject to minimum 
standards of training fixed by law. They are re(|uired to hold a 
certificate, usuallv issued bv a state examining agency. Appointments 
are made by local school boards without competitive or other formal 
examinations. After a proliationary period, teachers acquire a pro¬ 
tected tenure. They are a part of the merit system, but not under 
the jurisdiction of civil service commissions. 

In a country which has gh cities with a population of roo.ooo or 
more, the municipal civil services are of great importance. Until igoo, 
municiual employees were usually political appointees with low stand¬ 
ards of comiHMence and at times of integrity. The muckraking era 
figoo-os) and (he ensuing jX'riod of municipal reform wrought a 
great transformation, su|ipor(ed by the incrca.singlv technical nature of 
municipal functions. MunuifKil civil service commissions were widely 
established before 1010; in 1045 there were more than Hoo cities 
under the merit system. The introduction of the council-manager 
plan after igoS gave a great impetus to the further improvement of 
municipal standards, although city managers have not favoured the 
independent, biparlEan civil service commis.sion. Political influence 
in appointments and promotions has not been eliminated in many 
of the larger cities, but in the middle-sizcfl and small citie.s it has lost 
any riiajor significance. One handicap to the professionalization of 
the municipal .services lies in the preference for local residents for 
appointment—a universal requirement for police, fire, inspeclional and 
clerical services and a usual requia-ment even in technical and pro¬ 
fessional posts. The practice of outside appointments has, however, 
become well-established among city managers, school superintendents, 
health officers, and citv^ engineers. 

Municipal civil service commissions perform the same type of duties 
as others, and require the same kinds of sfH'ciali.sls. Policy Is almost 
entirely in the hands of city authorities; adnainistration is subject, 
with very few exceptions, to ncfinterfercnce by the state. The gradual 
extension of municipal owmership and operation of utilities (notably 
Detroit and New York) brings large numl>ers of industrial employees 


Into the civil service system, with attendant problems. Sharp differ¬ 
ences of bpinion developed in 194.1 between the city of New York 
and the Transport Workers union over the effect of civil service 
status on subway employees. 

For the purpose of exchanging experience, improving procedures 
and publishing reports, civil service commissions and agencies in 1906 
formed the Civil Service As.sembly of the United States and Canada, 
with headquarters in Chicago. This body holds an annual conven¬ 
tion, furnishes technical advice, carries on research and publishes pro¬ 
fessional bulletins and the quarterly journal, Public Personnel Review. 

World War II introduced many change.s, cspt*cially in the federal 
service. Employment increased, in round numbers, from 1,000.000 
to 3,000,000, plu.s 500,000 civilian employees stationed abroad. After 
Manh 16, 1941, all appointments W'ere “war service,” for the dura 
tion of the war and six months thereafter. Normal methods of exam¬ 
ination and certification were abandoned in favour of speed, but the 
commission remained the central personnel agency and as far as con¬ 
ditions would permit maintained minimum standard^ Trun.sfers were 
facililated, in-service training was greatly expanded, and intelligent 
Iirograms for the best utilization of personnel were introduced. Stops 
looking toward the return of normal conditions were taken by con- 
grcs.s in the veterans’ legislation of 1944. States and cities lust per.son- 
nel and in general were forced to mark lime. 

Outlying Possessions. —In 1900 the act providing for civdl gov¬ 
ernment in Puerto Rico extended the civil service act and rules to it. 
I'he concept and procedures were unknown to the population, and 
the enforcement of high standards remained diflicult. The P.R. civil 
servile tommis.don .secures .some technical aid from time to lime from 
the U.S. commission. 

In igoo the merit .system was also introduced in Hawaii. The civil 
service commis.sion has maintained close contacts witli trends on the 
mainland. 

Dn Sept. 19, igoo, the U.S. Philippine commission introduced the 
merit system in the Philippine Islands, along the lines of the federal 
ad. There is preference for local residcnt.s. With the passage of time 
the administration of the act has been taken over by native officials. 

(See Ismar Baruch, Position Classification in the Public Service 
1 194x1; ‘‘Commission of Inquiry on Public Service Personnel,” Better 
Covernmrnt Personnel [1935!: Oliver Field, Civil Service Law 
I ig.tgl: Carl J. Friedrich and others, Problems of the Anicrican Pub¬ 
lic Service Sarah (Jrecr, A Biblio^raphv of Civil Service and 

Personnel Administration 1 193=; 1 ; Arthur Macmahon and J. 1 ). Milleft, 
Federal Administrators figtol: Lewis Meriam, Public Service and 
Special Training hg.lh); and Public Personnel Problems from the 
Standpoint of the Operating:. Officer fiq 3 «l; William E. Mosher and 
J. I). Kingsley, Public Personnel Administration fjnd ed., igsgl; 
Leonard I). White and others, Civil Service in Wartime [1945!: U.S. 
C ivil Service C'ommission, Annual Reports, Good Government (iSKi- 
1 , Public Personnel Review 1 , Public Administration 

Review (1940- 1 , Public Manafnemcnt [1926- ].) 

(L. D. W.) 

CIVITA CASTELLANA (anc. Falerii). a tow’n and epis¬ 
copal see of the province of Viterbo, Italy, 45 mi. by rail N. of 
Rome. Pop. (1936) 7,289 (town); 8,622 (commune). Ml. Soracte 
lies about 6 mi. to the southeast, 

l alcrii was one of the twelve chief cities of Fjtruria. Wars 
between Rome and the Falisci (q.v.) appear to have been fre¬ 
quent. At the end of the First Punic War, they rebelled, but were 
•soon conquered (241 b.c.) and lost half their territory. The an¬ 
cient city, built upon a preeijiitous hill, was de.stroy'ed and another 
built on a more accessible site in the plain. TTius the original 
city occupied the site of modem Civita Castellana and the Roman 
town was transferred 3 mi. to the northwest. After this time, 
Falerii hardly appears in history. There were bishops of Falerii 
up til! 1033, when the dc.sertion of the place in favour of the 
modem site began, and the last mention of it dates from a.d. 
1064. The site of the original Falerii is a plateau, about i.ioo yd. 
by 400, not higher than the surrounding country (475 ft.) but 
.separated from it by gorges over 200 ft. in depth, and connected 
with it only on the western side, which was strongly fortified 
with a mound and ditch. The rest of the city, of which the cir¬ 
cuit was about 2.250 yd., was defended by walls constructed of 
rectangular blocks of tufa. They reached in places a height of 
56 ft. and were 7 to 9 ft. thick. There were about 80 towers 
and 8 gates. Two of the gates and some 50 of the towers have 
been preserved, as well as the remains of four temples within 
the city. Almost the only edifice now standing within the walls 
is the 12th century abbey church of S. Maria. 

CIVITAVECCHIA, a seaport towTi and episcopal see of 
Italy, province of Rome, 50 mi. N.W. by rail and 35 mi. direct 
from the city of Rome. Pop. (1936) 24.822 (town). 31,858 (com- 
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rnune). It is the ancient Centum Cellae, founded by Trajan. In¬ 
teresting descriptions of it are given by Pliny the Younger and 
Rutilius. The modern harbour works rest on the ancient founda¬ 
tions, and near it was the cemetery of detaclimcnts of the fleets 
of Misenum and Ravenna. It was a strong populous place in the 
6th centur>% but the Saracens destroyed it in 812. Leo IV built 
a new city for the refugees 8 mi. N.N.E. of Civitavecchia, where 
may be seen ruins of %valls and streets and an inscription, that 
must have stood over a gate, recording its foundation. The 
people returned to the old town (whence the name Civitavecchia) 
in 88g, but the new one continued as the castle of Cencelle until 
the 15th century. In 1508 Pope Julius II began the construction 
of the castle from the designs of Bramante, Michelangelo being 
responsible for the addition of the central tower. Under it lies 
a Roman house, possibly the port admiral’s quarters. Pius IV 
added a convict prison. The arsenal was built by Alexander VII 
and designed by Bernini. Civitavecchia was the chief port of the 
papal state and has still a considerable trade. There are cement 
factories in the town, which will be considerably increased by the 
new electric railway to Orte, by which Terni {q v.) is readily 
accessible. In 1926 ships to the number of 2,285, a total tonnage 
of 2,041,637, entered and cleared the port, and 789,921 tons of 
merchandise were imported (chiefly coal and cereals) and ex¬ 
ported (chiefly salt) from the .saltworks of Porto Clementino. 
southwest of Tarquinia. There is a thermal establishment in the 
town, and 3 mi. N.E. were the Aquae Tauri, warm springs; con- 
.siderable remains of the Roman baths of the time of Trajan are 
still preserved there. About one mile west of these are hot springs 
(the Ficoncella), also known in Roman times. Five miles down 
the coast is the summer resort of S. Marinella, which has grown 
up and forms a part of the commune of Civitavecchia. 

CLACKMANNAN, a civil parish, but the county towm of 
Clackmannanshire, Scotland. Pop. (1931) 2.585. It lies near the 
north bank of the Forth, 2 mi. east of Alloa, with two stations 
on the L.N.E.R. Clackmannan tow'er is now a picturesque ruin, 
but at one time was the scat of a descendant of the Bruce family. 
The old market cross still exists, and clo.se to it .stands the stone 
that gives the town its name (Gaelic, claeh, stone; Manann, the 
name of the district ). About i mi. to the southeast is Kennet 
house, the seat of Lord Balfour of Burleigh, another member of 
the Bruce family. Coal is mined near Clackmannan, which, how¬ 
ever, lost its industrial importance to Alloa (q.v.). 

CLACKMANNANSHIRE, the smallest county in Scotland, 
bounded southwest by the Forth, west by Stirlingshire, north- 
northea.st and nortlwest by Perthshire, and east by Fifeshire. Its 
land area is 34.927 ac., or 54.6 sq.mi. An elevated ridge, starting 
on the west, runs through the middle of the county, widen¬ 
ing gradually till it reaches the eastern boundary, and skirting the 
alluvial or carse lands in the valleys of the Forth and Devon. Still 
farther north are the Ochil hills, which reach a height of 2,363 ft., 
a vmlcanic range of the Old Red Sandstone period, consisting 
mainly of basalts and andesites. A fault along their southern ba.se 
brings dowm the Carboniferous strata, which occupy the southern 
part of the county. The rivers of importance are the Devon and 
the Black or South Devon, The first, noted in the upper parts 
for its scenery and trout fishing, runs through the county near the 
ba.se of the Ochils, and falls into the Forth at the village of 
Cambus, after a winding course of 33 mi., although as the crow 
flies its source is only 5^ mi. distant. The Black Devon, rising 
in the Cleish hills, flows westward in a direction nearly parallel 
to that of the Devon, and falls into the Forth near Clackmannan. 
It supplies power to mills and collieries; and its whole course is 
over the Carboniferous strata. The Forth is navigable as far as it 
forms the boundary of the county. The only lake is Gartmom, 
which was dammed in order to furnish water to Alloa and power 
to mills. 

^ Agriculture and Industries. —The soil is generally produc¬ 
tive and well cultivated, though the greater part of the high 
ground betw-een the carse lands on the Forth and the vale of 
Devon at the base of the Ochils on the north consists of inferior 
soils, often lying upon an impervious clay. Oats is the chief 
crop (2,410 ac. in 1938). The Ochils afford excellent sheep pas¬ 
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ture. The average size of the 144 holdings in ]q38 was about 
102 ac. There is a small tract of moorland in the east, called the 
Forest, bounded on its northern margin by the Black Devon. 
Copper, silver, lead and other minerals have been discovered in 
small quantity in the Ochils, between Aha and Dollar. The Car¬ 
boniferous strata belong mainly to the coal measure.s. forming 
a northern continuation of the Lanarkshire basin and including 
a number of valuable coal seams. Fire clay, sandstone and igneous 
rock are also w-orked. Coal is mined at Sauihic, Coal.snaughton. 
Devonside, Clackmannan and other pit.s. The spinning mills at 
Alloa and Clackmannan are active, Alloa yarns and lingering being 
famous; and woollen goods are largely manufactured at Alva, 
Clackmannan and Tillicoultry. Distilleries and lireweries have a 
large export business. Minor trades include glass lilowing. cooper¬ 
ing, iron founding, shipbuilding and papermaking. Mentsrie near 
Alloa has a large furniture factory. The L.N.E.R, serves the whole 
county, while the L.M.S.R. has access to Alloa. 

Population and Government. —The population was esti¬ 
mated in 1938 at 33,117. In 1931 Gaelic and English were spoken 
by 146 persons. The county, with part of Stirling, returns one 
member to parliament. Clackmannan (1931 pop. 2,585) is the 
county town, but is not classed as a .small burgh, of which there 
are four—Alloa (est. 1938 pop. 13.436), Alva (3,986), Tillicoul¬ 
try (3,136) and Dollar (1.428). There are two county districts. 
Clackmannan forms a sheriffdom with Stirling and Dumbarton 
shires, and a sheriff-substitute sits at Alloa. There is an excep¬ 
tionally well-equipped secondary school in Alloa and a well-known 
academy at Dollar. 

CLACTON-ON-SEA, a watering jilacc and urban district in 
East E.s.sex, England; 71 mi. E.N.E. from London by the L.N.E.R. 
Pop. (1938) 23.410. Area, 10.6 .sq.mi. Clay cliffs of slight altitude 
rise from the .sandy beach and face .southeastward. In the neigh¬ 
bourhood, however, marshes fringe the shore. The church of 
Great Clacton, at the village i\ mi. inland, is of Norman and 
later date. It is an important watering place for London. 

CLADEL, l60N (1835-1892), F'rcnch novelist, was born 
at Montauban (Tarn-ct-Garonne) on March 13, 1835. He made 
a reputation by his first book, Les Martyrs ridicules (1862), a 
novel for which Charles Baudelaire, whose literary disciple Cladel 
was, wrote a preface. His best novels arc realistic pictures of 
peasant life in his native district of Qucrcy. They include: Lc 
Nomme Qouacl (1868), Le BouscassU (1869), Les Va-nu-pieds 
(1873), a volume of short stories, and N*a qu'un ocil (1882). 
He died at Sevres on July 20, 1892. 

See La Vie de Lion Cladel (igo5), by his daughter Judith Cladel, 
containing also an article on Cladel by Edmond Picard. f 

CLAIRAULT (or Clairaut), ALEXIS CLAUDE (1713- 

1765), French mathematician, was born on May 7 or 13, 1713, 
at Paris. Under the tuition of his father, a teacher of mathe¬ 
matics, he made such progress that at twelve years of age he 
read before the French academy an account of the prop<‘rties 
of four curves which he had di.scovered. His Recherches sur les 
courbes d double, courbure, finished in 1729 and published 1731, 
procured his admission into the Academy of Sciences, although 
he was still below the legal age. In 1736, with P, L. Maupertuis, 
he went on the expiedition to Lapland, for the purpose of estimat¬ 
ing a degree of the meridian; and in 1743 he published his treatise 
Thiorie de la fif;urc de la terre, in which he promulgated the 
theorem knowm as "ClairauU’s theorem,” which connects the 
gravity at points on the surface of a rotating ellipsoid with the 
compression and the centrifugal force at the equator. In 1750 he 
gained the prize of the St. Petersburg academy for his essay 
Thiorie de la lune; and in 1759 he calculated the perihelion of 
Halley’s comet. He also detected singular solutions in differential 
equations of the first order, and of the second and higher de¬ 
grees. Clairault died at Paris on May 17, 1765. 

CLAIRON, LA (1723-1803), French actress, whose real 
name was Claire Leris, w'as bom at Conde sur I’Escaut, Hainaut, 
on Jan. 25, 1723, the natural daughter of an army sergeant. In 
1736 she made her first stage appearance at the Com^die Italienne, 
in a small part in Marivaux’s He des esclaves. After several 
years in the provinces she returned to Paris. Her life, meanwhile, 
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had been decidedly irregular, even if not to the degree indicated 
by the libcllouR pamphlet Ihstoire de la demoiselle Croncl, diU 
l^r^iillon, actriie de Ui ComMie de Rouen, 6 crite par elle-mime 
(The Hague, 1746), or to be inferred from the disingenuousness 
of her own Memoires d’llippolyte Clairon (i79S>; and she had 
great ditticulty in obtaining an order to make her debut at the 
(.'omcdic Frani^aisc for which she had the courage to select the 
title-role of Rhedre (. 174.Vl During her 22 years at this theatre, 
dividing the honours with her rival Mile. Dumcsnil, she filled 
many of the dassical roles (jf tragedy, and created a great num¬ 
ber of parts in the plays of Voltaire, Marmonlel, Saurin, de Bel- 
loy atul others. She retired in 1700 and trained pupil.s for the 
stage, among them Mile. Rauttjurt. Gold.smith called Mile. 
Clairon, “the most }M*rfeet female figure I have ever seen on any 
stage” (The lire, ^nd No t; and Garrick, while recognizing her 
unwillingnes.s or inahilily to make use of the inspiration of the 
instant, ,i(lmillcd that ‘‘.she has everything that art and a good 
understanding with great jialura! spirit can give her.’' 

CLAIRTON, a city ol Allegheny county, Pennsylvania, 
U.S A., on the Monongahela river, .’o mi. S.K, of Pittsburgh; 
served liy tin- Pennsyivatiia, the Pittslairgh and West Virginia, 
the halliniore and Ohio, the Ifessemer and Lake Erie and the 
Uni«)M railwny.s, Jt was formed in i<jJ 2 by the consolidation of 
the boroughs of Clairlon, North Clairlon and Wilson, whic'h in 
i<)20 had a rornbined population of 10.777. The city’.s population 
in wa.s 15,291 and in 1940 wa.s it),3Ht fiy the federal cennus. 
Clairton has important manufactures of .struitural iron, steel, 
boiler tulies, river boats .ind barges and an immense by-product 
coke [ilant. 

CLAIRVAUX, a village of N.E, I'rance, in the department 
of Aube. 40 mi, E S Iv of Troyc's. Clairvaux (Clam Vallis) is 
situated in the' vallc‘>’ of the Aube on tlie eastern border of the 
fore.st of Clairv.iux. Its abbey, founded in 1115 by St. Bernard, 
beiame the' (ciitrc' of tlu- Cisieraian order. The buildings (see 
Armi vi belong for the most p.irl to the iHlh century, but there 
is a large storehouse which dates from the 12th century. 

CLAmVOYANCE, a word used with sevcr.al different 
me.anings in spiritiiali.sm and fisychical research. Sometimes it is 
user! to denote fransreiidental vision of beings on Jinother plane 
of existence, while I-’. W H. Myers, in the glossary to his Human 
Personality, defines it .is “the f.icully or act of perceiving as 
(hough visually, with some coineidc’nfal truth, some dist.int scene.” 
It is now, hovve\'er. oft«‘n used .as a term complc'mcntary to and 
exclusive uf telepathy (7f A, to denote all forms of .supernormal 
cognition where the penipienlN knowledge* is not derivc^’d from 
another mind, wiwther or not the knowledge is communicated as 
a visual impression. It is in this last sen.se that the; word is used 
in the' arficle on Psyc'iitcai Rkskarc-h ( q . v ). 

CLAM, the name* applied to m.any bivalve molluscs (see 
Lami.i.i niKAxriilA t from the vico-like firmness with which the 
shell closes. In Siotl.and the name is usually applied to the scal- 
lop (qv ), iu England to species of .\fya and Mactra especially 
the gaper. Mya trniKata. In the I nited States thc^ name has a 
wider use. Imt most commonly denotes 1'ertM.y mercenaria, the 
f)u:ihng or hard dam, and Mya arenaria, the .soft clam, both of 
which are of great imjiortance as food, besides being extensively 
used by lisherrmn as bait. The h.ard clam is allied to the cockle 
(qv.) and has a heavy shell which was used as shell-money (see 
U'AMrrM) by the Indians, It is found in one to six fathoms of 
water off the Atl.intic coa.'^t of North America from Florida to 
Gape God and al t) off New Brun.swick. It is obtained by raking 
the bottom Young s[iedmcn.s, known .as “little necks,” are sold 
in large number.^ in .New \'ork. The soft clam is found mainly be¬ 
tween the tide-marks and ha^ a thin shell and long siphons. “Clam 
bakes,” where dams are j ' iced on heated stonc.s with potatoes 
and other food the v\h(i!e being covered with sea-weed and left to 
cook, make a p<ipu!ar jncnic in America. Atlantic clams have 
been tran'<planfcd to the I'adfu: coast of North America with 
great success, though there .are several indigenous species there 
which arc abo known by this name. It is an interesting point that 
while both Sfya and Mytilus (tl.r sea mussel, q.v.) occur on both 
tides of the .\tlantic. the former is not eaten in Europe, the latter 


not in America; furthermore, in the prehistoric “kitchen-middens,” 
remains of Mytilus are found in Eurojae and of Mya in America, 
but not vice ver.sa. The American “fresh-water dams’’ are fresh¬ 
water mussels ( Unionidae). The giant among the North American 
clams is the gweduc or geoduck (pronounced guey-duck), Pan- 
omya generosa, whose shell attains a length of almost seven in. 
and whose siphons may be extended to almost five times that 
measure; it is conhned to the coast from northern California to 
British Columbia. Its flesh is greatly esteemed. 

Of other species to which the name clam is applied, the most 
noteworthy arc the bear's paw clam (Hippopus maculutus) of the 
Indian ocean, with a beautiful ridged white shell, marked with 
.spots of purf)lish-red; and the giant clam (Tridacna gigas) of the 
East Indies, the largest of all lamcllibranchs; the actual animal 
may weigh 20 lb. and the shell nearly of a ton. 

CLAMECY, a town of central France, capital of an arron- 
dissement in the department of Nievre, at the confluence of the 
V'onne and Bcuvron and on the Canal du Nivernais. 36 mi. N.N.E. 
of Nevers. Pop. (19,36) 5.537. In the earl)' middle ages Clamecy 
belonged to the abbey of St. Julian at Auxerre; in the irth cen¬ 
tury Jt paissed to the counts of Nevers. After the capture of 
Jerusalem by Saiadin in 118S. Clamecy became the seat of the 
bi.shops of Bethlehem, who till the Revolution resided in the ho.s- 
pital of Panthenor. bequeathed by William IV., count of Nevers, 
The town figured in the coup d'tUat of 1S51. 

The church of St. Martin, dates chiefly from the 13th. i.ph 
and 15th centuries. The town ha.s fulling and flour mills, with a 
.small leather and chemical trade. Wine and tattle, and timber 
arc important. 

CLAN, a social group of fundamental importance in the social 
strudurc of many jirimitivi; societies. The mo.'jt important char¬ 
acter of the dan is its exogamy— i.c., marriage W'ithin the dan 
is iorbidden, and regarded as incest (.vee Exooa.vtv). This tabu 
applies even to persons between whom no genealogical relation- 
shij) can be traced. Although for scientific iJurjioses the dan is 
defined as an exogamous group, the term is frequently used in 
popular literature for groups that are. not exogamous, such as the 
tribe; and that rather vague entity, the Scottish dan, though shar¬ 
ing some of the charactcr.s of the dan, is not an exogamous 
group, whatever it may once have been. Partly for these reasons. 
.American writers use the term “sib” in.sle;j(l of “dan.’’ The dan 
is a unilaleral group; that is to say, membership of the clan is 
determined, either by descent through the mother (‘‘matrilineal 
clan,” “mother-sib,” or “clan.” as it has been variously named) 
or by descent through the father (“])atrilineal dan.” “fathcr- 
sih,” or “gens”). This does not mean, however. th;it de.scent from 
some original ancestor can l)c traced, though ])elief in such de¬ 
scent is usually present. The dan, therefore, has only a slight 
resemblance to the family (q.v.) which nece.ssnrily contains 
members of more than one clan, though it is possible that 
the clan has evolved from the family by emphasis of one line 
of descent. 

Although the clan is not a kinship-group—for kinship implies 
not only relationship by direct descent, but the ability to trace it 
genealogically—nevertheless, it is common for members of a dan 
to address one another by means of relationship-terms used be¬ 
tween dose kin, and this carries with it the same sort of social 
relations as we find between close kin, though in less degree. This 
is a natural result of the classificatory* system of relationships 
w’hich is frequently associated with it, but even in the absence of 
this system it is common for distant members of a clan to claim 
brotherhood "with one another, and to feel that kind of solidarity 
found in the case of the family. This solidarity is a most striking 
character of the dan. The individual identifies himself with his 
clan in a peculiarly intimate way, so that dan-responsibility for 
the action of individual members is common. Tin's unity of the 
clan frequently extends into the political and economic sphere. 

The unity of the dan is frequently emphasized by the po.sses- 
sion of a totem (jce Totemism). Where clans are much intcr- 
ipjcfsed and widely diffused, clan-identity may thus be estab¬ 
lished and maintained, which even the dassificatory system of 
relationships need not reveal. It is doubtful whether habitation 
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of a common territory is ever the common tie uniting members of 
a clan, but localized clans do sometimes occur, though it is prob¬ 
able that in such cases the localization is secondary, and the com¬ 
mon tie is belief in common descent. 

Not uncommon is a grouping of clans into wider units, the 
simplest form of this being a dual organization (q.v.) in which 
the clans are grouped into two exogamous divisions. It is al.so not 
uncommon for there to be a division of function between the clans 
of a tribe, occasionally economic, e.g., in India, but more usually 
political or religious, e.g., in some African kingdoms. 

Bibliocrapuy. —The clan is defined and discussed in general books 
on Sociology, .such a.s W. H. K. Rivers, Social Organization (19^4). 
R, H. Lowie, Primitive Society and E. Westcrmarck, History 

oj Human Marriage, vol. ii. (1921). (W. E. A.) 

CLANRICARDE, Earl of, Irish title, held since 1916 by 
the marquess of Sligo. In 1543, Ulick (d. 1544) iq v.), chief of 
the “MacWilliam Eighler” branch of the De Burgh family (q.v.), 
surrendered his territory lying in the neighbourhood of Galway to 
Henry VIII, receiving it back to hold, by Engli.sh custom, as earl 
of Clanricarde and Lord Dunkellin. Richard, the 4th earl (i6oi- 
35), who fought on the Engli.sh side in O Neill's rebellion, ob¬ 
tained the English earldom of St. Albans in 1628, his son, Ulick 
(q.v.), receiving the Irish marquessate of Clanricarde in 1646; 
but at the death of the latter, without heirs, the English honours 
and the marquessate expired, and the Irish earldom went to his 
cousin, Richard, 6th earl (1637-66). The oth carl, John, forfeited 
his estates for his support of James II but they were restored to 
him in 1702, and his great-grandson, the 12th carl, was created 
marquess in 1789. He left no son, but the marquessate was again 
revived in 1S25 for Ulick, 14th earl, who was lord privy seal 
and was created Baron Somerhill, in the United Kingdom, in 1826. 
On the death of Hubert George, rnd marquess (1832-1916), 
Ulick’s son, all his honours became extinct, except the earldom 
of Clanricarde (c. iSoo), which passed to his kin.sman, the mar¬ 
quess of Sligo. 

CLANRICARDE, ULICK DE BURGH (Bourke or 
Burke), ist Earl of (d. 1544'^ styled MacWilliam and Nc-gan 
or Na-gCeann (/.c., “of the Heads,” “having made a mount of the 
heads of men slain in battle which he covered up with earth”), 
was the son of Richard or Rickard de Burgh, lord of Clanricarde, 
by a daughter of Madden of Portumna, and grandson of Ulick 
de Burgh, lord of Clanricarde (1467-87), the collateral heir male 
of the earls of Ulster. Ulick de Burgh succeeded to the headship 
of his clan, exercised a quasi-royal authority and held vast estates 
in county (inlway. in Connaught, including Loughry, Dunkellin, 
Kiltartan (Hilltaraght) and Athenry, as well as Clare and Leitrim. 
In March 1541, he wrote to Henry VIII, placing him.self and 
his estates in the king’s hands. The same year he was present 
at Dublin, wlien (he act was passed making Henry VIII king 
of Ireland. In 15.13, ( company with other Irish chiefs, he visited 

the king at Greenwich, made full submission, undertook to intro¬ 
duce English manners and abandon Irish names, received a regrant 
of the greater part of his estates with the addition of other lands, 
was confirmed in the captainship and rule of Clanricarde and was 
created on July i. 1543, carl of Clanricarde and baron of Dun- 
kcllin in the peerage of Ireland, with unusual ceremony. ‘‘The 
making of MacWilliam carl of Clanricarde made all the country 
during hi.s time quiet and obedient,” states Lord Chancellor 
Cusakc in his revdew of the state of Ireland in 1553. He did not 
live long, however, to enjoy hi.s new English dignities but died 
shortly after returning to Ireland about March 1544. 

See R. Bagwell, Ireland under the Tudors, vol. 1 .; Gairdncr’.s Letters 
and Papers of Henry VIII. 

CLANRICARDE, ULICK DE BURGH (Bourke or 
Burke), Marquess of (1604-1657 or 1658), son of Richard, 4th 
earl of Clanricarde, created in 1628 earl of St, Albans, and of 
Frances, daughter and heir of Sir Francis Walsingham, and widow 
of Sir Philip Sidney and of Robert Devereux, carl of Essex, was 
bom in 1604. He was summoned to the House of Lords as Lord 
Burgh in 1628 and succeeded his father as sth earl in 1635. He 
sat in the Short Parliament of 1640 and attended Charles I in 
the Scottish expedition. On the outbreak of the Irish rebellion 


Clanricarde had powerful inducements for joining the Iri.sh—the 
ancient greatness and independence of his family, his devotion to 
the Roman Catholic Church, and strongest of ail. the ungrateful 
treatment meted out by Charles 1 and Wentworth to his father, 
one of Elizabeth’s most staunch adherents in Ireland, who.se lands 
were appropriated by the crown and whose death, it was ix)pu- 
larly asserted, was hastened by the harshness of the lord-lieu¬ 
tenant. Nevertheless at the cri.sis his loyally never wavered Alone 
of the Irish Roman Catholic nobility to declare for the king, 
he returned to Ireland, took up his residence at Portumna. kept 
Galway, of which he was governor, neutral, and took measures 
for the defense of the county and for the relief of the Prote.s- 
tants, making “his house and towns a refuge, nay. even a ho.spilal 
for the di.stresscd English.” In 1643 he wa.s one of the commis¬ 
sioners appointed by the king to confer with the Irish confeder¬ 
ates and urged the wi.sdom of a a'.ssalion of hostilities in a docu¬ 
ment which he publicly distributed. He was appointed com¬ 
mander of the English forces in Connaught in 1644 and in 1646 
was created a marquess and a privy councillor. He supported 
the same year the treaty l>etween Charle.s I and the (tmfederales, 
and endeavoured after its failure to jtersuadc Preston, the general 
of the Iri.sh. to agree to a peace; but the latter, being advised by 
Rinuccini, the papal nuncio, refused in December. 'Pogether with 
Ormonde, Clanricarde opposed the nuncio's policy; and the 
royalist inhabitants of Galway, having through the latter's in¬ 
fluence rejected the re.ss.ition of ho.stilities arranged with Lord 
Inchiquin in 1648, he besieged the town and compelled its ar- 
quiescence. In 1649 he reduced Sligo. On Ormonde’.s dejiarlurc 
in Dec, 1650 Clanricarde was appointed deputy lord-lieutenant, 
but he was not trusted by (he Roman Cmholic.s and was unable 
to stem the tide of the fiarliamentary su( cesses. In 1651 he op¬ 
posed (he offer of Charles, duke of Lorraine, to supply money and 
aid on condition of being acknowledged “Protector” of the king¬ 
dom. In May 1652 Galway surrendered to the parliament, and 
in June Clanricarde signed articles with the parliamentary com¬ 
missioners which allowed his departure from Ireland. In Augu^-t 
he was excepted from pardon for life and estate, but by permits, 
renewed from time (0 lime by the council, he was enabled (0 re¬ 
main in England for the rest of his life, and in 16.53 I500 a year 
was settled upon him by the (’ouncil of State in fon.sideration of 
the protection which he had given to the Protestants in Ireland 
at the time of the rebellion. He died at Somerhill in Kent in 
1657 or 1658 and was buried at Tunbridge. 

The “great earl,” as he was called, supported Ormonde in his 
de.sirc to unite the Engli.sh royalists with the more moderate 
Roman Catholics on the basis of religious toleration under the 
authority of the sovereign, again.st the piipal scheme advocated 
by Rinuccini, and in opposition to the [wrliamentary and Puritan 
policy. There is no reason to doubt ('larendon’s opinion of him 
as “a person of unquestionable fidelity . . . and of the most 
eminent constancy to the Roman Catholic religion of any man 
in the three kingdoms,” or the verdict of Hallam, who describes 
him “as perhaps the most unsullied character in the annals of 
Ireland.” (See also Cla.nrkarde, Earl of.) 

BreutiORAPHY.—Sec Memoirs of the Marquis of Clanucardr (1722, 
repr. 1744) ; Memoirs of (Hick, Marquis of Clanricarde, liy Jolm, iilh 
carl (1757}; Life of Ormonde, hy T, Carte (1851); .S. K. Gardiner’s 
Hist, of the Civil War and 0} the Commonwcalth; Cal. of Slate Pa¬ 
pers, Irish, csp. Inlrod. i6.yv-47 and Domestic; Hist. Ms.s. Comm., Nfss. 
of Marg. of Ormonde and Earl of Egmonl. (P. C. Y.) 

CLANVOWE, SIR THOMAS, English 141 h century poet, 
author of The Cuckoo and the Nightingale, long attributed to 
Chaucer. Little i.s known of Clanvowe, who.se name is last men¬ 
tioned in 1404, He figured at the courts of Richard II and Henry 
IV, and was one of the 20 knights who accompanied John Beau¬ 
fort to Barbary in 1390. His name was discovered on the best of 
the mss. by Professor Skeat in editing The Book of Cupid, God 
of Love, or the Cuchoo and the Nightingale. 

The historic and literary importance of The Cuckoo and the 
Nightingale Is great. It is the work of a poet who had studied the 
prosody of Chaucer with more intelligent care than either Occlevc 
or Lydrate, and who therefore forms an important link between 
the i4tn and T5th centuries in English poetry. Clanvowe writes 
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with a surprising delicacy and sweetness, in a five-line measure 
almost iKxuliar to himself. Professor Skeat points out a unique 
(haracteristic of (’lanvowe’s versification, namely, the unprece¬ 
dented freedom with which he employs the suffix of the final -c, 
arul rather avoids than seek.s elision. The Cuckoo and the Nif'ht- 
in^nlc was imitated by Milton in his .sonnet to the nightingale, 
and was rewritten in modern English by Word.sworlh. 

Srr aho .a fritiral edition of the Bohr of Cupidr by Dr. Erich 
V’olliner (Berlin, iHqK). 

CLAPARiDE, JEAN LOUIS RENE ANTOINE ED¬ 
OUARD ( Swiss naturalist, was born at (Geneva on 

April 24, lie belonged to a J'rench family, some* members 

of whi( h had taken refuge in that city after the revocation of the 
Edict of Nantes. In he began to study medicine and natural 
siience at lierlin, where he w; , greatly intluericed by J. Miiller, 
who was then working on the; Ec hinoderm.s. The latter part of 
his stay at Ibulin he devoted, along with J, Lachrnann, to the 
study of the Infusoria arul khizopods. In 1H62 he w'as chosen 
professor of (omparative analoniy at (leneva. He died at Sitma 
on May .Vi if^yci. His Rci ht-rches sur la structure des anm'lidcs 
seden/dire'i was published poslhurnouslv in i.S7v 

CLAPPERTON, HUGH ( irHM-isjv). Scottish traveller in 
central Africa, was born at Annan, Dumtriesshire, and after some 
years in the mere hanf servic e- was im[)resscd into the navy. In 
1817 he returned home with the grade of lieutenant, and in 1H20 
accornfcariied Oudney and Denham in (he (lovernment expedition 
to llornu. f rom Hornu they set out to exfclore the Niger country. 
After Duciney’s death at Murmur (Jan 182.H Clappcrton pro- 
ceecjecl along to Kano and Sokoto, returning by way of Zatia and 
Katseiui to Kuka, where he? met llenham. An account of the 
travels was published in 1.S26 under the title of Narrative of 
Travels and Disctivrries in Northern and Central Africa in the 
years 18,; .’-1824 

Irnmeclialelv allc-r his return Clapperton was rai.secl to the 
rank of commander, and sent out with another exiiedilion to 
Africa He lancltcl at Ikulagry in the? Bight of Benin, and started 
overland for the Niger on Dec:. 7, 18:5, having with him his 
servant Richard Lander (c/.ti.), ('aptain Pearce, R.N., and Dr. 
Morrison, navy surgeon and naturalist. Before the month was 
out Pearce and Morrison were dead of fever. ('lapix?rton con¬ 
tinued his journey, and, passing through the Yoruba country, in 
Jan iS.'t) he c r()sse(l the Niger at Bussa, where Mungo Park had 
died 20 years before. In July he arrived at Kano. Thence he 
wi-nt to Sokolo, intending afterwards to go to Bornu. The sultan, 
howevc-r, detained him. and he died of dysentery near Sokoto on 
.April j.t, 1H27, ('lnp])erlon was the first F^urojican to make knowm 
from |>ersonnl observation the semi-civilized Hausa countries, 
which he visited soon after the establi.shment of the Sokoto 
empire by the I'ula 

In iS:cj appe-arc-d the- Journal of a Second Expedition into the 
Interior of Africa, etc., by the late (.'ommander ClapiK-rlon, with 
a biographical sketch of the explorer by Lieut,-Col. S. Clapix-r- 
toji. Lander, who had brought liack the journal of hi.s master, 
also published Records of Captain Clapperton’s Last Expedition 
to Africa . , . udth the subsequent Adventures of the Author 
(.' vols 1840). 

CLAQUE, an organized body of professional applauders in 
the 1 rcn.li theatres O r. cUiquer, to clap the hands). The hiring 
of [)cr.sons to applaud dramatic performances was common in 
classical times, and the emperor Nero, when he acted, had his per¬ 
formance greeted by a chorus of 5,000 soldiers. Jean Daiirat, the 
ibth century I'rench poet, bought up a number of tickets for a 
I erformance of one of his plays and distributed them gratuitously 
to lho.se who promised publicly to ex[)rcss their approbation. In 
1820 an otVue was ojK-ned in Paris for the supply 01 claquers, and 
any -number of them could be ordered in a way similar to the 
ordering of "extras” for a motion picture production of the 
present day. These i>co{)le were usually under a chef de claque, 
whose duty it was to judge w^here their efforts were needed and to 
start the applause. ITic commissaires were scattered among the 
audience and called the attention of their neighbours to the good 
[joints of the play. The rkurs were those who laughed loudly at 


I the jokes. The plcurcurs, generally women, feigned tears, by hold- 
; ing their handkerchiefs to their eyes. The chatouilleurs kept the 
I audience in a good humour, while the bisseurs simply clappecl their 
j hands and cried bis! bis! to secure encores. 

CLARA, SAINT (1104-1253), foundrc.ss of the Franciscan 
nuns, was born of a knightly family in A.ssisi in 1104. At eighteen 
she was so impressed by a sermon of St. Francis that she was 
filled with the desire to devote herself to the kind of life he was 
leading. She obtained an interview’ with him, and to test her 
re.solution he told her to dress in jX-Miitcntial sackcloth and beg 
alms for the poor in the streets of Assi.si. Clara readily did this, 
and Francis, sati.shcd as to her vocation, told her to come to the 
I Portiuncula arrayed as a bride. The friars met her with lighted 
candles, and at the fool of the altar Francis shore off her hair, 
received her vow.s of poverty, chastity and obedience, and invested 
her with the Franti.scan habit, 1.212. He placed her for a couple 
of years in a Benedictine con\'cnt in Assi.si until the convent at 
St, Damian’s, clo.se to the town, w'a.s ready. Her two younger 
si.sfers, and, after her father’s death, her mother and many others 
joined her, and the Franciscan mins spread widely and rajiidly 
isre Clark.s, Pooh). 'I'he relation.s of friend.ship and sympathy 
between .St. Clara and St. F'rands were very close, and there can 
i be no doubt that she was one of the truest heirs of F'rancis's in- 
I most .spirit. After hi.s death Clara threw herself wholly on the 
[ side of (hose w'ho opposed mitigations in the rule and manner of 
life, and she was one of the chief upholders of St. Franci.s'.s prim¬ 
itive idea of jxiverty (,s<v! Fka.nctsca.vs). She w’as the dose friend 
of Brother Leo and the other “Companions of St. I'rancis,” and 
they assisted at her ckvith, F'or 40 years she was abbess at St. 
Damian’s, and the great endeavour of her life w’as that the ruk; 
of the nuns should be purged of the foreign elements that had 
been introduced, and should become wholly conformable to St. 
F'rancis’s spirit. She lived just long enough to witness the ful¬ 
filment of her great wish, a rule such as she desired being ap¬ 
proved by the pope two days before her death on Aug. ii, 1253. 

The sources for her life are to be found in the Bollandist Acta Snnr- 
torum on Aug. ii, and sketches in siuh Lives of the Saints as Alban 
Butler’s. See also Wetzer unci Wi‘lie, Kirehcntexicon (.md eel.), art. 
‘•Clara.’’ (Fb C. B.) 

CLARE, the name of a famous English family. The ancestor 
of this historic house, “which played,” in Freeman’s word.s. "so 
great a part alike in Faigland, Wales and Ireland,” was Count 
(iodfrey, eldest of the illegitimate sons of Richard (he Fearless, 
duke of Normandy. Flis son, Count Gilbert of Brionne, had two 
sons, Richard, lord of Bienfaite and Orbec, and Baldwin, lord of 
Lc Sup and Mcullcs, both of whom accompanied William the 
(’onqueror (o England. Baldwin, known as “De Mcullcs” or “of 
Exeter.” received the hereditary shrievalty of Devon with great 
estatrs in the West Country, and left three sons, William. Robert 
and Richard, of whom the first and last were in turn sheriffs -of 
Di-’von. Richard, known as “cle Bienfaite,” or “of Tunbridge,” or 
“of Clare," was the founder of the house of Clare. 

Richard derived his English appellation from his strongholds 
at Tunbridge and at Clare, at both of which his castle-mounds 
still remain. The latter, on the borders of Es.sex and Suffolk, was 
the head of his great “honour” which lay chietly in the eastern 
counties. Appointed joint justiciar in the king’s absence abroad, 
he took a leading part in sujiprc.ssing the revolt of 1075. By his 
wife, Rohc.'^e, daughter of Waller Giffard, through whom great 
Giffard estates afterwards came to his hou.se, he left five sons and 
two daughters. Roger was hi.s heir in Normandy, Waller founded 
Tintern Abbey, Richard was a monk, and Robert, receiving the 
fcjrfeitcd fief of the Baynards in the eastern counties, founded, 
through his son Waiter, the house of FitzWaltcr (extinct 1432). 
of whom the mo.st famous was Robert FitzWalter, the leader of 
the barons again.st King John. Of this house, spoken of by Jordan 
Fanto.sme as “Clarreaus,” the Dav’entrys of Daventry (extinct 
1380) and Faw.sicys of Fawslcy (extinct 1392) were cadets. One 
of Richard’s two daughters married the famous Walter Tirel. 

Gilbert, Richard’s heir in England, held his castle of Tunbridge 
against William Rufus, but was wounded and captured. Under 
Henry L, who favoured the Clares, he obtained a grant of Cardi- 



CLARE 


gan and carried his arms into Wales. Dying about 1115. he left 
four sons, of whom Gilbert, the second, inherited Chepstow, 
with Ncther-Gwcnt, from his uncle, Walter, the founder of Tin- 
tern, and was created carl of Pembroke by Stephen about 113S; 
he was father of Richard Strongbow, earl of Pembroke (q.v.). 
The youngest son Baldwin fought for Stephen at the battle of 
Lincoln (1141) and founded the priories of Bourne and Deeping 
on lands acquired with his wife. The eldest son Richard, who was 
slain by the Welsh on his way to Cardigan in 1135 or 1136, left 
two sons. Gilbert and Roger, of whom Gilbert was created carl 
of Hertfordshire by Stephen. 

It wa.s probably because he and the Clares had no interests in 
Hertfordshire that they were loosely and usually styled the carls 
of (de) Clare. Dying in 115.’, Gilbert was succeeded by his brother 
Roger, of whom Fil/-Stephen observes that ‘“nearly all the nobles 
of England were related to the carl of Clare, whose sister, the most 
beautiful woman in England, had long been desired by the king” 
(Henry II.). He was constantly fighting the Welsh for his family 
j)Ossessions in Wales and quarrelled with Hecket over Tunbridge 
castle. In 1173 or 1174 he was succeeded by his son Richard as 
third earl, whose marriage with Amicia, daughter and co-heir of 
William, earl of Glouce.ster, was destined to rai.se the fortunes of 
his house to their highest point. He and his son Gilbert were 
among the “barons of the Charter.” Gilbert, who became fourth 
earl in 1J17, obtained also, early in t:m 8, the earldom of Glouces¬ 
ter, with its great territorial “Honour,” and the lordship of Gla¬ 
morgan, in right of his mother; “from this time the house of Clare 
became thi- acknowledged head of the baronage.” Gilbert had also 
inherited through his father his grandmother’s “Honour of St. 
Hilary” and a moiety of the Giffard fief; but the vast posses¬ 
sions of his house were still further swollen by his marriage with 
a daughter of William (Marshal), earl of Pembroke, through 
whom his son Richard succeeded in 1:45 to ^ fifth of the Marshall 
lands including the Kilkenny estates in Ireland. Richard’s suc¬ 
cessor, Gilbert, the “Red” earl, died in 1295, the most powerful 
subject in the kingdom. 

On his death hi.s earldoms seem to have been somewhat my.s- 
teriously deemed to have passed to his widow Joan, daughter of 
Edward I.; for her second husband, Ralph dc Monthermer, was 
summoned to parliament in right of them from 1299 to 1306. Af¬ 
ter her death, however, in 1307, Earl Gilbert’s son and name.sake 
was summoned in 1308 as earl of Gloucester and Hertford, though 
only sixteen. A nephew of Edward II. and brother-in-law of 
Gaveslon, he played a somewhat wavering part in the struggle be¬ 
tween the king and the barons. Guardian of the realm in 1311 
and regent in 1313, he fell at Fiannockbum. 

The carl was the last of his mighty line, and his vast posses¬ 
sions in England (in over 20 counties), Wales and Ireland fell to 
his three sisters, of whom Elizabeth, the youngest, wife of John dc 
Burgh, obtained the “Honour of Clare” and tran.smitted it to her 
son William de Burgh, 3rd earl of Ulster, whose daughter brought 
it to Lionel, son of King Edward III., who was thereupon created 
Duke of Clarence, a title associated ever since with the royal 
house. The “Honour of Clare,” vested in the crown, still pre¬ 
serves a separate existence, with a court and steward of its own. 

Clare College, Cambridge, derived its name from the abov'c 
Elizabeth, “Lady of Clare,” who founded it as Clare Hall in 1347. 

Clare County in Irel.and derived its name from the family, 
though whether from Richard Strongbow, or from I'homas dc 
Clare, a younger .son, who had a grant of Thomond in 1276, has 
been deemed doubtful. 

Clarcnceux King of Arms, an officer of the Heralds' college, 
derives his style, through Clarence, from Clare. 

Sre J. H. Round’s Geoffrey de Mandcville, Feudal England, Com¬ 
mune of London, and Peerage Studies; also his “Family of Clare” 
in Arch. Journ. Ivi., and “Onjpn of Armorial Bearings” in lb. li.; 
Parkinson’s “Clarence, the origin and bearers of the title,” in The 
Antiquary, v.; Clark’s “Lords of Glamorgan” in .i4rcA. Journ. xxxv.; 
Planche’s “Earls of Gloucester” in Journ. Arch. Assoc, xxvi.; Dugdale’s 
Baronage, vol. i., and Mbnasticon AngUcanum; G. E. C(okavne)’.s 
Complete Peerage. (J, H. R.) 

CLARE, JOHN (1703-1864), English poet, known as “the 
Northamptonshire Peasant Poet,” was bom at Helpstonc, near 


Peterborough. He w^as the son of a farm-labourer, and when he 
was 12 or 13 began to work on a farm himself, attending a school 
in the evenings. At 16 he fell deeply in love with Mary Joyce, the 
daughter of a prosix'rous farmer, who forl)ade her to meet her 
lover. Clare never forgot this first love, and in his periods of in¬ 
sanity, long after Mary’s death, he u.sed to hold conversations 
with her, under the delusion that she still lived and was his wife. 
He tried his hand at many trades, was gardener at Burghley park, 
enlisted in the militia, and in 1817 worked as a lime-burner; from 
his last place he was discharged for spending his working hours 
in distributing copies of a prospectus of a book of his poems, and 
he w'as obliged to accept pari.sh relief. The prospectus (ailed to 
attract .sub.scribers, but luckily in 1817 a book.'ieller at Stamford, 
named Drury, noticed one of Clare’s poems, “The Setting Sun.” 
by chance, and befriended the author, introducing him to John 
Taylor, the publisher of Kcat.s and Shelley. I'aylor published 
Clare’s Poems Descriptive of Rural Life and Scenery (1820), 
which attracted great attention, and his Village .Minstrel and 
other Poems (1821). The poet was now comparatively jirosper- 
ous with an annuity of £45. obtained by the jiatronage of Lord 
Exeter and other subscribers; but in 1820 he had married Patty 
Turner, and a growing family made his income inadeipiale. The 
Shepherd's Calendar (1827) met with little success, and Clare 
started fami labour again. Worry and overwork made him seri¬ 
ously ill. Earl Fitzwilliam gave him a new cottage ami a piece of 
ground in 1832 but Clare could not settle down; gradually his 
mind gave way. He was still writing verse, but his last work, 
the Rural Muse (1835), wa.s noticed by “Christopher North" 
alone. For some time he had shown signs of insanity; and in 
1837, in spile of the efforts of his wife to prevent outside inter¬ 
ference, he was removed to a private asylum. He seemed happy 
there, hut after a time decided to go home, and set out to walk 
all the way. Then he was taken to the Northampton general luna¬ 
tic a.sylum. where he remained, amusing himself by writing poetry, 
until hi.s death. 

Bujmochaphv. —The Oxford ed. of his Poems (1020), was ctl. by 
Edmund Hlundcn and Alan Porter; his Madrigals and Chronicles by 
Edmund Hlundcn (1Q24). Both the.se eds. contain bioRraphical intro¬ 
ductions. See also F. Martin The Life of John Clare (iSos); and 
J. L. Cherry Life and Remains of John Clare (187O. 

CLARE, JOHN FITZGIBBON, 1ST Eaki, of (1749- 
1802), lord chancellor of Ireland, the second son of John Fitz- 
gibbon, was educated at Trinity college, Dublin, where he was 
highly distinguished as a classical scholar, and at Christ Church, 
Oxford, where he graduated in 1770. In 1772 he w'as called to the 
Irish bar. In 177S he entered the Irish House of Commons as 
member for Dublin university, and at first gave a general support 
to the popular party led by Henry Grattan ((f.v.). He was, how¬ 
ever, from the first hostile to that part of Grattan’s policy which 
aimed at removing the disabilities of the Roman Catholics; he 
endeavoured to impede the Relief bill of 1778 by raising difficulties 
about its effect on the Act of Settlement. As early as 1780 Fitz- 
gibbon began to separate himself from the pojiular or national 
party by oppo.sing Grattan’s declaration of the Irish parliament’s 
right to independence. His hostility to tl^e Catholic cLiims, and 
his distrust of parliamentary reform as likely to endanger (he 
connection of Ireland with Great Britain, made him a sincere 
opponent of the puq^oscs which Grattan had in view, (iraltan 
supported the appointment of I’iUgibbon as attorney-general in 
1783, and in 1785 the latter highly eulogized Grattan's character 
and services to the country in a speech in which he condemned 
Flood’.s volunteer movement. He also opposed Flooil's Reform 
bill of 1784; and from this time forward he was in fact (he lead¬ 
ing spirit in the Irish Government, and the stiffest opponent of 
all concession to popular demands. In 1784 the permanent com¬ 
mittee of revolutionary reformers in Dublin, of whom Napper 
Tandy was the most conspicuous, invited the sheriffs of counties 
to call meetings for the election of delegates to attend a con¬ 
vention for the discu.ssion of reform; and when the sheriff of the 
county of Dublin summoned a meeting for this purpose Fit2- 
gibbon procured his imprisonment for contempt of court, and 
justified this procedure in parliament, though Ia>rd Erskine de¬ 
clared it grossly illegal. In the course of the debates on Pitl’i 
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common i;il propofijtioni in 1785, which Fitzjpbbon supported 
in masterly s|)(.;eches, he referred to ('urran in terms which led 
to a duel between the two lawyers, when Fitziribbon was accused 
of a deliberation in aiming at his opi>onent that was contrary to 
etiiiuette. His untaitonism to Curran was life-long and bitter, 
and after he b(;camc chamellor his hostility to the famous ad¬ 
vocate was said to have driven the latter out of practice. In 
Jan. J787 l it/giblx>n introduced a stringent bill for repressing 
the Whiteboy outrages. His intluence with the majority in the 
Irish parliament defeated f^itt s protx)sed reform of the tithe 
system in Ireland, Filzgibbon refusing even to grant a committee 
to investigate the sul»ject On the regency question in 178^ Fiu- 
gibbon, in opimsilion to Orattan, suptwrted the doctrine of I’itt 
in a series of powerful s|K“crhes which proved him a great con- 
Btitutional lawyer; he intimated that the choice for Ireland might 
in certain eventn.ilities rest between (ompleLe separation from 
England and legislative union; and, while he exclaimed as to the 
latter alternative, “(iod forbid that 1 should ever see that day!” 
he admitted that separation would be the worse evil of the tw'O. 

In the same year Lord Lifford re.signcd the chancellorship, and 
Fitzgibbon was appointed in his place, being raised to the i)eerage 
as Laron Fitzgibbon. His removal to the House of Lords greatly 
increased his power. “He was,” says Leeky, “by far the ablest 
Irishtnan who had adopted without restriction the doctrine that the 
Irish legislature must be maintained in a condition of permanent 
and unvarying subjcHion the English executive.” Hut the Eng- 
Ji.sh ministry were now embarking on a policy of conciliation in 
Ireland. 'J'he Catholic Kelief bill of 170;; was forced on the 
Irish e.xeculivc by the cabinet in London, but it passed rapidly 
and easily through the Irish parliament. Fitzgibboii was opposed 
to the appointment of Lord Fitzwilliam (f/.ic) as viceroy in 1705. 
and was probably the chief influence in procuring his recall; and 
»t was Utzgibbon who tint put it into the head of George III. 
that the king would violate his coronation oath if he consented 
to the admission of t'atholirs to parliament. VN'hen Lord Camden, 
Fitzwilliam’s sucrcs.sor in the viceroyalty, arrived in Dublin on 
March 1705, Filzgibhon’s tarriage was c-iolently a.ssau!ted by 
the mob, and he himself was wounded; and in the riots that 
ensued his house was also attacked. In June 1795 he was created 
earl of CUare. On the eve of the rebellion he warned the Govern¬ 
ment to take stringent measures to prevent, an outbreak; but 
he was neither < rnel r»or immoderate and was inclined to mercy 
ill dealing with individuals. He attemjiled to save Lord Edward 
I'iUgerald {(/.v.) from his fate by giving a friendly warning to bis 
friend, and promising to facilitate his escaix: from the country. 
Alter the rebellion he threw his great intluence on the side of 
cleiJK'iicy. 

In Oct. 179H Lord Clare, who since 1793 been convinced 
of the necessity fur a legislative union between Great Britain and 
Ireland, and was e(|uaUy determined that the union must be un* 
atcompanied by C.itholic emam'ip;ition crossed to England and 
pre.s.sed his views on Pitt. In 1799 he induced the Irish House 
of Lords t»j throw out a bill for providing a pemianent endowment 
Maymaoth On Feb. lo, i8oo, Clare in the House of Lords moved 
the resolution aiaiiioving the union in a long and jxiwerful speech, 
in which he reviewed the history of Irelarul since the Revolution, 
attributing the evils of recent year.s to the indcfiendent constitu¬ 
tion of 178a. and .siKiakiug of Grattan in language of deep personal 
hatred. He wiis not aware of the assurance which Cornw'allis had 
lieen authorized to convey to the Catholics that the union was to 
pave the way for cnuncii»alion, and when he heard of it after the 
pa.ssing of the act he bitterly complained that Pitt and t'astlereagh 
hud tlecj'ived him. After the union Clare became more violent 
than ever in his opjxisition to any policy of concession in Ireland. 
He died on Jan. ,\S, i8oi. 

Lord Clare was the first Irishman since the Revolution to 
hold the ctifKe of lord chancellor of Ireland. As a politician there 
is no doubt that his Intter and unceasing resistance to reasonable 
measures of refonn did infinite mischief by inflaming the txis&ions 
of his countrymen, driving them into rebellion, and pcrijctuaiing 
their [xililical and religious divisions. 

Si€ W. E. H. Lccky, History of Irtlamd in Iht Eighutnth Centwry 


(1892): J. R. O’Flanagan, Thr Hires of ike Lord Chancellors and 
Keepers of the Great Seal in Ireland (1870) ; Cornwallis’ Correspond¬ 
ence, ed. by C. Ross (1859); Charles Phillips, Recollections of Curran 
and Some of his Contemporaries (1822) ; Henry Grattan, Memoirs of 
the Life and Times of the Rif;ht Honblr. Henry Grattan (1830-46); 
Lord Auckland Journal and Correspondence' (iMi) \ Charles Coote, 
History of Ike Union of Great Britain and Ireland (1802), 

CLARE, a county in the province of Munster, Eire, 
bounded north by Galwny Bay and Co. Galw'ay, cast by Lough 
Derg, the river Shannon, and counties Tippe-rary and Limerick, 
south by the estuary of the .Shannon, and we.st by the Atlantic 
Ocean. The area is 1.231 sq.mi. Pop. (1936) 89,879. 

In the eastern mountains two ma.sscs of Old Red Sandstone 
with Silurian cores stand out, the more southerly of w'hich. Slieve 
Bernagh, rises to a height of 1,746 ft. The.se masses are flanked 
by Carboniferous lime.stone which occupies the north and cast of 
the county. The south-west is composed of Millstone Grit and 
t'oal Measures which extend some distance into the interior. 
There are many lakes in the central lowlands and bogs are fre¬ 
quent on the higher land. In the southern part, along the banks 
of the F'ergus and Shannon, are bands of rich low grounds called 
corcasses, of various breadth, indenting the land in a great variety 
of shape's. They are composed of deep rich loam, and are dis¬ 
tinguished as the black corcasses, adapted for tillage, and the blue, 
used more advantageously as meadow land. The coast is rocky, 
and occa.sionally bold prccipitoii.s cliffs ri.se to a considerable height. 
There are numerous bays around the coast but Li.scannor Bay 
provides the only safe anchorage on the Atlantic siflc. The River 
Fergus flows into the estuary of the Shannon, the creeks and bays 
of which render navigation safe in all winds. 

I'he county, especially on the higher areas of the ca.st and 
north, is very rich in dolmens. There still exi.st above a hundred 
fortified castles, mostly small, several of which arc inhabited. 
Raths or encampments are to be found In every [»art. They arc. 
generally circular, composed either of large stones without mortar 
or of earth thrown up and surrounded by one or more ditches. 
The abbeys and other religiou.s hou.'^es number more than twenty. 
Five round towers arc to be found in various stages of preserv'a- 
tion at Scattery Island, Drumdiffc, Dysrrt O’Dca, Kilnaboy and 
Tnniscaltra (Lough Derg). The cathedral of the diocese of Killa- 
loe i.s at the town of that name. 

The county, together with part of the neighbouring district, 
was anciently called Thornond, that is, North Munster. Settle¬ 
ments were effected by the Danes, and in the 13th century by the 
Anglo-Normans, but without permanently affecting the possession 
of the district by its native proprietors. In 1543 Murrogh O'Brien 
submitted to Henry VllL, and received the title of earl of Tho- 
mond, on condition of adopting English dress, manners and cus¬ 
toms. In 1565 this part of Thomond was added to Connaught, 
and made one of the six new counties into which that province was 
divided by Sir Henry Sidney. It was named Clare, the name being 
traceable either to Richard dc Clare (Strongbowi, earl of F’crn- 
broke, or to his younger brother, Thomas dc Clare, who obtained 
a grant of Thomond from Edward I. in 1276. Towards the dose 
of the reign of Elizabeth, Clare was detached from the govern¬ 
ment of Connaught and given a separate administration; but it 
was included with Connaught in Cromwell’s schemes and suffered 
greatly as a result of his policy. At the Restoration it was united 
to Munster. 

Metals and minerals have not been found in sufficient abundance 
to encourage commercial exploitation. The princi}val metals are 
lead, iron and manganese. The Milltown lead mine in the barony 
of Tulla is probably one of the oldest mines in Ireland and for¬ 
merly there must have been a very rich deposit. Copper pyrites 
occurs in several jvarls of Burren in small quantity. Coal exists 
in Labasheeda on the right bank of the Shannon, but the few and 
thin seams are not productive. The nodules of clay-ironstone in 
the strata that overlie the limestone were mint'd and smelted as 
late as 1750. Within ^ mi. of the Milltown lead mine are natural 
vaulted passages of limestone. The lower limestone of the eastern 
portion of the county has been found to contain several very large 
dqx^sits of argentiferous galena. Flags, easily quarried, are pro¬ 
cured near Rilnish, and thinner flags near Ennistimon. Slates are 
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quarried in several places, the best being those of Broadford and 
Killaloe. Very fine black marble is obtained near Ennis; it takes 
a high polish, and is free from the white spots with which the black 
Kilkenny marble is marked. 

The soil and surface of the county are in general better adapted 
for gracing than for tillage. Agriculture is in a backward state, and 
little acreage is devoted even to the principal crops of oats 
and potatoes. Cattle, sheep, poultry and pigs, however, all re* 
ceive considerable attention. Owing to the mountainous nature of 
the county, nearly one-seventh of the total area is quite barren. 

There are no extensive manufactures, although flannels and 
friezes arc made for home use, and hosiery of various kinds, chiefly 
coarse and strong, is made around Ennistimon and other places. 
There are several fishing stations but the rugged nature of the 
coast and the rough sea greatly hinder fishermen. Near Pooldoody 
is the great Burren oyster bed called the Red Bank. Crabs and 
lobsters are caught in the Bay of Galway. In addition to the 
Shannon salmon fishery, eels abound in every rivulet, and form 
an important article of consumption. 

The Great Southern railway line from Limerick to Sligo inter¬ 
sect'^ the centre of the county. From Ennis a branch runs to 
Ennistimon where it turns south and serves such watering-places 
as Milltown Malbay, Kilkee and Kilrush. Killaloe is the terminus 
of a railway branch near the site of the Shannon Tower Scheme 
{see Shannon). Clare has 5 members in Dail Eireaun. 

CLAREMONT, a town of Sullivan county, New Hampshire, 
U.S.A., in the western part of the Stale, on the Connecticut river, 
at the mouth of Sugar river; served by the Boston and Maine 
railroad. The area is 6 .sq.mi. Top. (194O) 12,144. The falls of 
Sugar river (223 ft. within the town limits) furnish power for 
large factories, making shoes, paper, cotton and woollen goods 
and mining and quarrying machinery. Claremont is the shopping 
centre of an industrial region—mainly machine tool—including 
Springfu'ld and Windsor, Vt., Newport, Lebanon and Lake 
Sunapee, N.H. First settled in 1762. the town was organized in 
1764. It was named after Lord Clive's country place. 

CLARENCE, DUKES OF* The early hi.slory of this Eng¬ 
lish title is identical with that of the family of Clare, earls of 
Gloucester, who are sometimes called earls of Clare, of which 
word Clarence is a later form. The first duke of Clarence was 
Lionel of Antw'erp (see below), third son of Edward III., who 
was created duke in 1362, and whose wife Eilizabeth was a direct 
descendant of the Clares, the “Honour of Clare’’ being among the 
lands which .she brought to her husband. When Lionel died with¬ 
out .sons in 136S the title became extinct; but in 1412 it was re¬ 
vived in favour of Thomas (see below), the second son of Henry 
IV. The third creation of a duke of Clarence took place in 1461, 
and was in favour of George (see below), brother of the king 
Edward IV, When this duke, accused by the king, was attainted 
and killed in 1478, his titles and estates were forfeited. There 
appears to have been no other creation of a duke of Clarence until 
i/cSg, when William, third son of George HI., was made a peer 
under this title. Having merged in the Crown when William be¬ 
came king of Great Britain and Ireland in 1830, the title of duke 
of Clarence was again revived in 1890 in favour of Albert Victor 
(1864-92), the elder son of King Edward VII., then prince of 
Wales, only to become extinct for the fifth time on his death in 
1892. ( See Edward VII.) 

Lionel of Antwerp, duke of Clarence (1338-1368), third son 
of Edward HI., was born at Antwerp on Nov, 29, 1338. Be¬ 
trothed when a child to Elizabeth (d. 1363), daughter and heiress 
of William de Burgh, 3rd earl of Ulster (d. 1332), be was married 
to her in 1352; but before this date he had entered nominally into 
possession of her great Irish inheritance. Having been named as 
his father’s representative in England in 1345 and again in 1346, 
Lionel was created earl of Ulster, and joined an expedition into 
France in 1355, but his chief energies were reserved for the 
affairs of Ireland. Appointed governor of that country, he landed 
at Dublin in 1361 and in November of the following year was 
created duke of Clarence, while his father made an abortive at¬ 
tempt to secure for him the Crown of Scotland. His efforts to 
secure an effective authority over his Irish lands were only mod¬ 


erately successful; and after holding a parliament at Kilkenny, 
which passed the celebrated statute of Kilkenny in i3(>7, he threw 
up his task in disgust and returned to England." He married 
Violante, daughter of Gnieazzo Visconti, lord oi Tavia at Milan in 
June 1368. Some months were then si.>ent in le.sti\'itiis, during 
which Lionel was taken ill at Alba, where he died on Oet 7. 1 ^(>3. 
His only cliild Thilippa, a daughter by his fiist wile, married in 
1368 Edmund Mortimer, 3rd earl of March (1351-Si). and 
through this union Clarence became the ancestor of Edward IV. 
The poet Chaucer was at one time a page in Lionel's household. 

Thomas, duke of Clarence (c. 1388-1421 ), who was nominally 
lieutenant of Ireland from 1401-13, and wa.s in command of the 
English fleet in 1405. acted in opposition to his elder brother, 
afterwards King Henry V., and the Beauforts during the latter 
part of the reign of Henry IV.; and was for a .short time at the 
head of the government, leading an unsuccessful expedition into 
France in 1412. But when Henry V. became king in 1413 no .seri¬ 
ous dissensions took place between the brothers, and as a member 
of the royal council Clarence took part in the preparations for the 
French war. He was with the English king at Harlleur, but not at 
Agincourt, and shared in the cxjxxlition of 1417 into Normandy, 
during which he led the assault on Caen. On Henry's return to 
England in 1421, the duke remained in I'rance as his lieutenant, 
and was killed at Beaugc whilst rashly attacking the French and 
their Scottish allies on March 22, 1421. He left no legitimate 
issue, and the title again became extinct. 

George, duke of Clarence (1449-1478), younger son of Rich¬ 
ard. duke of York, was born in Dublin on Oct. 21, 1,149. 
after his elder brother became king as Edward IV. in March 14G1, 
he was created duke of Clarence, and his youth wa.s no bar to 
his appointment as lord-lieutenant of Ireland in 1462. Clarence 
came under the influence of Richard Neville, earl of Warwick, 
and in July 1469 was married at Calais to the earl's elder daughter 
Isabella, although he had been a suitor for the hand of Mary of 
Burgundy. With his father-in-law he supported the rebels in’ the 
north of England. When their treachery was discovered Clarence 
fled to France. Returning to England with Warwick in Sept. 
1470, he witnessed the restoration of Henry VI.. wht n the crown 
was settled upon himself in case the male line of Henry’s family 
became extinct. But a public reconciliation between the brothers 
took place when the king was besieging Wurwiik in Coveniry, 
and Clarence then fought for the Yorkists at Barnet and Tewkes¬ 
bury. After Warwick’s death in April 1471 Clarence appears to 
have seized the whole of tlic vast estates of the earl, and in 
March 1473 was created by right of his wife carl of Warwick and 
Salisbury. The Warwick estates were eventually dividid between 
Clarence and his younger brother Richard, duke of C.lonccsler 
(Richard HI.) who married Warwick’s younger daughter Anne. 
Clarence now sought to marry, as his second wife, Mary of Bur¬ 
gundy, now duchess. To this marriage Edward IV. objected, 
He became convinced that Clarence was aiming at hi.s throne, 
The duke was thrown into prison, and in Jan. 1478 the king 
unfolded the charges against his brother to the i)arliament. He 
had slandc'rcd the kmg; had received oaths of allegiance to him¬ 
self and his heirs; had prepared for a new rebellion; and wa.s in 
short incorrigible. Both houses of parliament passed the bill of 
attainder, and the sentence of death which followed w'as carried 
out on Feb. 17 or 18 , 1478. It i.s uncertain what share Gioncesler 
had in his brother’s death; but soon after the event the rumour 
gained ground that Clarence had been drowned in a butt of 
malmsey wine. Two of the duke’s children survived their father; 
Margaret, countess of Salisbury (1473-1541), and Edward, earl 
of Warwick (i47.^~'99)> passed the greater part of his life in 
prison and was beheaded in Nov. 1499, 

On the last named .Tce W. Stubbs, Constitutional Ili-.tory, vol. iii. 
^1895); C. W. C. Oman. Warwick the Kingmaker (i8()i); Sir J. H. 
Ramsay, Lancaster and York (i8q3) 

CLARENDON, EDWARD HYDE, ist Earl of (1609- 
1674), English statesman and the historian of the Great Rcliclhon, 
son of Henry Hyde of Dinton, Wiltshire, was born on I’eb. 18, 
i6og. He entered Magdalen hall, Oxford, in 1622 (having been 
refused a demyship at Magdalen college), and graduated B.A. in 
1636. In 1625 be entered the Middle Temple, At the university 
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his abilities were more cofispicuous than his industry, and at 
bar his lirni' was devoted more to general reading and to the society 
of eminent .s< holars and writers than to the study of law treatises. 
Among his frie*nds were included lien Jonson, Seldcn, Waller, 
Hales, and cs[«‘iially Lord Lalkland. 

In he ntarried Anne, daughter of Sir George Ayliffe, who 
died six months afterwards; and secondly, in 1634, h'ranccs, 
daughter of Sir 'rhomas Aylesbury, Master of Requests. In 1633 
he was (ailed to the bar and (|uickly obtained a good practice. His 
marriagi s had gaiiied for him influential friends, and in Dec. 1634, 
he wa.s m.itie k'-eper of the writs and rolls of the common pleas. 
He was returnefl to the Short Parliament in 1640 as nieml>er for 
W'oolton liassrtf d he flagrant violations and iH*rversions of the 
law wlinh ( har.u let i/ed the 12 [)receding years of absolute rule 
drove Hyde into the ranks of the popular party. He assailed the 
jiirisdii I ion of the earl marshal’.s court, and in the Long Par¬ 
liament, in which he sal for Saltash. renewed his attack.s and prac¬ 
tically elleited its suppression. In 1641 he st'rved on the commit¬ 
tees fi»r eru|uiring into the status of the councils of Wales and of 
the north, arul look an iriqxirfant part in the jjroieedings against 
the judges. He supported Strafford’s impeachnK'uf and did not 
vole against the attainder, though he made sul>srqueni ly an un- 
sincessful attempt Ihrcrngh Kssrx to avert the capital penalty. 
Hyde's allegi.ime, howt'ver, to the church of Kngland was as 
staunch as his support of the law. and was soon to separate him 
from the popular parly. He showed special energy in his opposi¬ 
tion to the- Root and Itranch bill, and, though made chairman of 
the commit I !•(• on the bill <»n July 1 1 iti order to silence his op¬ 
position, he caused by liis successful obstruction the failure of the 
measure, Hy the beginning of the second session he was rc'garded 
as on^*- ol the king's ablc’.sl sniiporters ii» (he Commons. He op- 
po.sed the demand by lli(‘ [sirliament to c hoose the king’s ministers, 
and also the Grand Remonstrance, to which he wrote a reply pub¬ 
lished by the king. 

He rutw delmitely, though not openly, joined the royal cause, 
and relu--ed ofliie m Jan. iCj:, with CoIepeiH'r and Palkland in 
order to serve the king's interests more' ettectually. Charles under- 
t(»ok to do nothing in the Commons without their advice. Never- 
Ihelc' s a few days alterw irds, without their knowledge and by the 
advice ot Loiil Digb>. he attempted the arn‘sl of the five members, 
a re.sort to for(c wliiib reduced Hyde to despair, and W'hkh indc'cd 
seemed to show that things had gone loo far for an apf>eal to the 
law He p<r;-.ev<red. neverlIxdess, in his legal policy, joined the 
king openly in June, and (onlinued to (ornposc the king’s .'in.swers 
.'ind declarations in which he appealed to the ' known Laws of the 
land " against the arbitrary and illegal acts of a sedifiou.s majority 
in flu* parli.inient, his advice to the king being ‘ to shelter himself 
wholly undi r I 111* la w . . . preesuming that I he king ami the law to¬ 
gether wcnild ha\e been strong enough for any encounter.” Hyde’s 
ajipeal had great influenc e, and gained for the king’s cause half the 
nation it by no means, lu)we\’er, met with universal support 
arncjiig (he royalists, Hobbes jeering at Hyde's love for “mi.ved 
mon.irchy, ” and the* courtiers exjiressing their disapproval of the 
"spirit ol acconuncicl.ilion” which ‘'wounded the regality.” It was 
destined to failure because Charles was simultaneously carrying 
on anbiher and .m iiuonsisteril policy, listening to very different 
aclvi.sers, such as tin* ciueen and Digby, and re.solving on mea.surcs 
without Hyde's knowledge or approval. 

In sjiite of (.'larendon’s efforts war broke out. He was expelled 
freun the Hcui>e of Commons on Aug n, 1O42, and was one of 
those* excc'ixed later from pardon. He was prevsent at Edgehill, 
though not as a combatant, and followed the king to Oxford, re¬ 
siding at All Souls college from Oct. 1(142. till ^Iarch, 1645. On 
I eb 22 he was made a jirivy councillor and knighted, and on 
March 3 aiipuinied chancellor of the exchecpier. He was an inllu- 
eniud member of the "Junto” which met weekly to discuss busi¬ 
ness before it wa;. laid before the council (,SVc Cabinet, The.) At 
the Uxbridge negotiations in Jan. 1645. where he acted a.s principal 
manager on the king’s side, he tried to whi individuals by promises 
of places and honours He promoted the a.sscniWy of the Oxford 
INirliament in Dec. 1643 as a counter|Miise to the Long Parliament. 
Hyde’s jK)licy and measures, however, ail failed. They had been 


the ! weakly and irregularly supported by the king, and were fiercely 
op|K>scd by the military party, who were urging Charles to trust 
to force and arms alone and eschew all compromise and con¬ 
cessions. Charles fell now under the influence of persons devoid of 
all legal and constitutional scruples. 

Hyde’s influence w'as much diminished, and on March 4, 1645, 
he left the king for Bristol as one of the guardians of the prince of 
Wales and governors of the west. After Hoplon’s defeat on Feb. 
16, 1646, at Torrington, Hyde accompanied the prince, on March 
4, to Scilly, and on April 17, for greater security, to Jersey. He 
.strongly disapproved of the prince’s removal to France by the 
queen'.s order and of the schemes of assistance from abroad, re- 
fu.sed to accompany him, and signc*d a bond to prevent the sale of 
Jersey to the French supported by Jermyn. He refused to com¬ 
pound for his own estate. While in Jersey he resided first at St. 
Helier and afterwards at Eli/.abeth Castle with Sir George Carteret. 
He composed the first portion of his History and kept, in touch 
with events by means of an enormous correspondence. In 1(148 he 
published A Full answer to an infamous and traitorous Pamphlet 
. . . , a reply to the resolution of the parliament to present no 
more addresses to the king and a vindication of Charles. 

On the outbreak of (he .second Civil War Hyde left Jersey (June 
26, 1648) to join the ciueen and prince at Paris. He landed at 
Difpjie, .sailed from that port to Dunkirk, and thence followed the 
prince to the Thames, whi're Charles had met the fleet, but was 
captured and robbed by a privateer, and only joined the prince in 
September after the latter's return to 'I’he Hague*. He strongly 
disapprovc'd of the king’s concessions at Newport. When the army 
broke off the treaty and brought Charles to trial he endeavoured 
to save his life, and after the execution drew up a letter to the 
.several European sovereigns invoking their assistance to avenge it. 
Hyde strongly opposed Charles H.’s ignominious surrender to the 
Covenanters, the alliance with the Scots, and the Scolfi.sh expedi¬ 
tion, desiring to accomplish whatever was possible there through 
Montrose and the royalists, and inclined rather to an attempt in 
Ireland. His advice was not followed and he gladly accepted a 
mission with Cottington to .Sjiain to obtain money from the 
Roman Catholic powers, and to arrange an alliance between Owen 
O'Neill and Ormonde for the recovery of Ireland, arriving at 
Madrid on Nov. 26, 1649. The defeat, however, of Charles at 
Dunbar and the confirmation of Cromwell’s ascendancy influenced 
the Spanish Government against them, and they were ordered to 
leave in Dec. i()5o. Hyde arrived at Antwerp in Jan. ibsi, and 
in Dec. rejoined Charles at Paris after the latter’s escape from 
Worcester. He now became one of his chief advisers, accom¬ 
panying him in his change of residence to Cologne in (Jet, 
1654 and to Bruges in ifc.sS, and was appointed lord chancellor 
on Jan. 13, 165S. His influence was henceforth maintained in 
spite of the intrigues of both Romanists and Pre.sbylerians. as 
well as the violent and openly displayed hostility of the queen, 
and was employed unremittingly in the endeavour to keep Charles 
faithful to the Church and Constitution, and in the prevention of 
unwise conecssion.s and promises which might estrange the gtmeral 
body of the royalists. In 1656, during the war between England 
and Spain, Charles received offers of help from the latter powei 
provided he could gain a port in England, but Hyde discouraged 
small isolated attempts. He expected much from Cromwell’s 
death. The same year he made an alliance wdth the Levellers, and 
was informed of their plots to assassinate the jirotector, without 
apparently expre.ssing any di.siipprovaI. {Clarendon State Papers, 
iii. 316, 325, 341, 343.) He was well supplied with information 
from England {Hist. mss. Comm.: mss. of F. IP. Lcyborne- 
Pophatn, 227) and guided the action of the royalists with great 
ability and wisdom during the interval between Cromw^ell’s death 
and the Restoration, urged patience, and advocated \hc obstruc¬ 
tion of a settlement between the factions contending for power 
and the fomentation of their jealousies, rather than premature 
risings. 

The Restoration was a complete triumph Tor Hyde's policy. In 
his history he lays no stress on his own great part in it, but it was 
owing to him that the Restoration was a national one, by the 
con.sent and invitation of parliament representing the whole people 
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and not through the medium of one powerful faction enforcing 
its will upon a minority, and that it was not only a restoration of 
Charles but a restoration of the monarchy. By Hyde s advice 
concessions to the inconvenient demands of special factions had 
been avoided by referring the decision to a “free parliament," and 
the declaration of Breda reserved for parliament the settlement of 
the questions of amnesty, religious toleration, and the proprietor¬ 
ship of forfeited lands. 

Hyde entered London with the king and immediately obtained 
the chief place in the Government, retaining the chancellorship 
of the exchequer till May 13, 1661, when he .surrendered it to 
Lord A.shley. He took hi.s seat as speaker of the House of Lords 
and in the court of chancery on June i, 1660. On Nov. 3, 1O60, 
he was made Baron Hyde of Hindoo, and on April 20, 1661, Vis¬ 
count Cornbury and earl of Clarendon, receiving a grant from 
the king of £20,000 and at different times of various small estates 
and Irish rents. By the marriage of his daughter Anne to James, 
duke of York, celebrated in secret in Sept. 1660, he became re¬ 
lated to the royal family and the grandfather of two English 
sovereigns—Queen Mary and Queen Anne. 

A rare occasion now offered itself of settling the religious 
question on a broad principle of comprehension or toleration; for 
the monarchy had been restored not by the supporters of the 
Church alone but largely by the influence and aid of the Non¬ 
conformists and also of the Roman Catholics, who were all united 
at that happy moment by a common loyalty to the throne. Claren¬ 
don appears to have approved of comprehension but not of 
toleration. He had alreacly in April 1660 sent to discuss terms 
with the leading Presbyterians in England, and after the Restora¬ 
tion offered bishoprics to several, including Richard Baxter. He 
drew ujj the royal declaration of October, promi.sing limited epis¬ 
copacy and a revised prayer-book and ritual, which was subse¬ 
quently thrown out by parliament, and he appears to have antici¬ 
pated .some kind of settlement from the Savoy Conference which 
sat in April 16O1. The failure of the latter proved perhaps that 
the differences were too great for compromise, and widened the 
breach. The parliament immediately proceeded to fiass, between 
1661 and 1665, the series of narrow and tyrannical measures 
against the dissenters known as the (..'larendon Code; the (Corpo¬ 
ration act, the Act of Uniformity, the Conventicle act, and the 
Five-Mile act. Though not the originator of the C'onvemicle act 
or of the Five-Mile act, Clarendon recorded his approval {Con¬ 
tinuation, 511, 776) and he ended by taking alarm at plots and ru¬ 
mours and by regarding the great party of Nonconformists, 
through whose co-operation the monarchy had been restored, as a 
danger to the state whose “faction was their religion.” (Lister’s 
Lije of Clarendon, ii. 295; Hist. mss. Comm.: Various Collec¬ 
tions, ii. 379.) 

Meanwhile Clarendon's influence and direction had been pre¬ 
dominant in nearly all departmenUs of State. He supported the 
exception of the actual regicides from the Indemnity, but only 
ten out of the 26 condemned were executed, and Clarendon, with 
the king’s support, prevented the pa.ssing of a bill in 1661 for the 
execution of 13 more. He upheld the Act of Indemnity against 
all the attempts of the royalists to upset it. The conflicting claims 
to estates were left to be decided by the law. The confi.scations of 
the usurping Government accordingly were cancelled, while the 
properly executed transactions between individuals were necessar¬ 
ily upheld. There can be little doubt that the principle followed 
was the only safe one in the prevailing confusion. The settlement 
of the Church lands which was directed by Clarendon presented 
equal difl&culties and involved equal hardships. In settling Scot¬ 
land, Clarendon’s aim was to uphold the Cromwellian union. He 
proposed to establish a council at Whitehall to govern Scottish 
afifairs, and sought to restore episcopacy through the medium of 
Archbishop Sharp. His influence, however, ended with the as¬ 
cendancy of Lauderdale in 1663. In Ireland, while anxious for an 
establishment upon a solid Protestant basis, he urged “temper and 
moderation and justice” in securing it. He supported Ormonde’s 
wise and enlightened Irish administration^ and opposed the pro¬ 
hibition of the import of Irish cattle into England, incurring there¬ 
by great unpopularity. He was a member of the council for 
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foreign plantations, and one of the eight lords proprietors of 
Carolina in i6()3: and in 1664 sent a commission to settle disputes 
in New England. In the department of foreign affairs he had less 
influence. In 1664 he demanded, on behalf of Charles. French 
support, and a loan of £50.000 against disturbance at home, and 
thus initiated the ignominious system of pensions ami dependence 
uiK)n France. But he was the promoter neither of the sale of 
Dunkirk on Oct. 27. 16O2, the author of which seems to have 
been the carl of Sandwich (Hist. mss. Comm.: of F. IF, 

I.eybome-Popliam, 250L nor of the Dutch war. He attached con¬ 
siderable value to the possession of Dunkirk, but when its sale 
was decided he conducted the negotiations and ctTeUed the bar¬ 
gain. He had concluded a treaty for the settlement of disputes 
with Holland on Sept. 4, 1662. But when hostilities were declared 
on Feb. 22, 1665, Clarendon gave his support to the war. asserted 
the extreme claims of the English C'rown over the British seas, and 
contemplated fresh cessions from the Dutch and an alliance with 
Sweden and Spain. According to his own account he initiated the 
policy of the Triple Alliance (Continuation, 1066), but it seems 
clear that his inclination towards France continued in spite of 
Frcmch intervention in favour of Holland; and he look part in 
the negotiations for ending the war by an undertaking with Louis 
XIV. implying neutrality, while the latter seized Flanders. The 
crisis in this feeble foreign policy and in the general olheial nii.s- 
nuinagement was reached in June itiO;, when the Dutch burned 
several .^hips at Chatham, 

The whole responsibility for the national calamity and disgrace 
was unju-^tly thrown on the shoulders of Claremlon, He 
was uii|>opular among all das.ses: among the royalists on account 
of the Act of Indemnity, among the Fresbylerians becau.se of the 
Act of Uniformity. Every kind of maladministration was cur¬ 
rently ascribed to him, of designs to govern by a standing army, 
and of corruiHion. He was credited with having married Charles 
purposely to a barren ejueen in orcliT to raise his own gr.indchildren 
to the throne, with having sold Dunkirk to Irance, and his magnif¬ 
icent house in St. James’s was nicknamed “Dunkirk House,” 
while* on the day of the Dutch attack on Chatham the moh set up 
a gibbet at his gate and broke his windows. He was disliked 
by the royal mistresses, whose favour he did not condescend to 
seek, and whose presence often aroused his reproaches Surrounded 
by such general and violent animosity, Clarendon’s only hope could 
be in the support of the king. But Charles, long weary of the old 
chancellor s rebukes, was esfiecially incensed at this time owing to 
hi.s failure in securing I'rances Stuart (la Belle Stuart) for hi.s 
seraglio—a di.sappointmerit which he attributed to Clarendon— 
and was now alarmed by the hostility which his administration had 
excited. He did not scruple to sac rifice at once the old adherent 
of his house and fortunes. By the direction of (Jharle.s, James ad¬ 
vised Clarendon to re.sign before the mt*eting of parliament, but 
in an interview with the king on Aug. 26, (.'larendon refused to 
deliver up the seal unle.ss ciisrni.ssed. On Aug. 30 he was deprived 
of the great .seal, for which the king received the thanks of the 
parliament on Oct. 16. On Nov. 12 his impeachment was brought 
up to the Lords, but the latter refused to order his commilfal, on 
the ground that the CoiTimon.s had only actused him of (reason in 
general without specifying any particular charge. Clari'iidon wrote 
humbly to the king asking for pardon and that the prosecution 
might be prevented, liut Charles had openly taken part against 
him, and, though desiring his escape, would not order or assi.sl his 
departure for fear of the Commons. Through (he bishop of Here¬ 
ford, however, on Nov. 29 he pressed Clarendon to fly, promising 
that be should not during his absence suffer in his honour or for¬ 
tune. Clarendon embarked the same night for Calais, where he 
arrived on Dec. 2. The Lords immediately passed an act for hi.s 
banishment and ordered the petition forwarciccJ by him to parlia¬ 
ment to be burnt. 

The rest of Clarendon’s life was passed in exile in various jxirts 
of France. His sudden banishment entailed great personal harcl- 
sbips. On arriving at Calais he fell dangerously ill; and Louis 
XIV., anxious to propitiate England, sent him peremptory and 
repeated orders to quit France. At Evreux, on April 23, 1668, he 
was the victim of a murderous assault by English sailors, who 
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attributed to him the non-payment of their waKcs. For some 
time he was not allowed to see any of his children; even corre- 
8f>ondence with him was rendered treasonable by the Act of 
Banishment. 

Clarendon bore his troubles with jfreat dignity and fortitude. 
He found ronsolalion in reli^dous dufie.s, and devoted a portion of 
every day to the compo.sition of his ContempUilions on the Psalms 
and of his moral essays He now finished his History and his Auto- 
fno^raphy. Soon after reaching ('alais he had written, on Dec. 17, 
1667, to the university of Oxford, desiring as his last request that 
the university .should believe in his innocence and remember him, 
though there could he no further mention of him in their public 
devotions, in their private prayer.s, (Clarendon St. Pap. iii., suppl, 
xxxvii.) He entertained to the last hopes of obtaining leave to 
return to F.ngland, but his petitions were not even answered or 
noticed. He died at Rouen on Dec. 9, 1674. He was buried in 
Westminster Abbey at the foot of the steps leading to the 
Henry VII chapel. He left two son.s, Henry, and earl of Claren¬ 
don, and Lawrence, earl of Roclu-.ster, and a daughter Anne, 
diahess of York; a third son, Faiwarrl, having predeceased him. 

A.s a statesman ('larendon had obvious limitations and failings. 
He brought to the consideration of political questions an essen¬ 
tially legal but also a narrow mind, conceiving the law, “that great 
and admirable mystery,’’ and the constitution as fixed, unchange¬ 
able, and sufVicient for nil time, in contrast to IVn. who regarded 
them as living organisms capable of (ontimial dev'elopmeiit and 
evolution; and he was incaiiable of comprehending and governing 
the new conditions and forces created by the civil wars. His char¬ 
acter, however, and therefore, to some extent, his career bear the 
indelible mark.s of greatness. Ho maintained his self-respect and 
dignity at a licentious court, and his integrity in an age of almost 
universal corruption. His Industry and devotion to public bu.sines.s 
were rendered all the more con.spii nous by the negligence, in¬ 
feriority in bu.siness, and frivolity of his .suc( es.sors. As lord chan¬ 
cellor Clarendon made no great impression in the court of chan¬ 
cery. His (‘firly legal training had long been interrupted, anrl his 
political [ireoccupations firoliably rendered neces.sary the delega¬ 
tion of many of hi.s jiultcijil duties to others. As (hamellor 
of Oxford university, Clarendon promoted the restoration of order 
and various educational reforms. In 1753 hi.s maniiscriiits were , 
left to the university by bis grandson Lord Cornbury, and in 186S 
the money gained by publication wa^ sf>ent in erecting the ('larcn- 
doii laboratory, the |)rofil,s of the History having jirovided in 1713 
a building for (he university press adjoining the Sheldoniun 
theatre, known since the removal of (he press to it.s present quar¬ 
ters as the Clarendon building. 

As a writer and historian Clarendon occujiies a high place in 
Engli.sh literature. Hi.s great work, the History of the Rrhrllion, 
is tompo.sed in the grand style. .A characteristic feature i.s the 
wonderful series of well-known portraits, drawn with great skill 
and liveliness and cvsix-cially praised by Evelyn and by Macaulay. 
I'he book is overloaded, howrc’er, with State p.ipers, mi.sf)lacecl 
and tedious in (he narrative. The pul>lished History i.s mainly a 
comnilation of two separate original manuscripts, the first being 
the History proper, written between 1646 and with the ad¬ 

vantage of a fresh memory and the help of various documents and 
authorities, and ending in March. 1644. and the second being the , 
Life, extending from t6o0--6o. but composed long afterwards in 
exile and without the aid of jiaprrs between 166.S and 1670. The , 
value of any statement, therefore, in the pulilished History de- j 
pends chiefly on whether it is taken from the History pro{>er or i 
the Life. In 1671 these two manuscripts were united by Cl.irendon ! 
with certain alterations ami modifications making Books i.-vii. 1 
of the published flistory, while Books viii -xx-,, were written sub- i 
scqtiently, rinfl, being composed for the most part without mate- ! 
rials, are generally inaccurate, with the notable e,xception of Book 
ix., mark' up from two narratives written at Jersey in 1646, and 
containing ver\’ little from the Life. The inaccuracies arc due not 
to wilful misrepresentation, hut to failure of memory and to the 
disadvantages under which the author laboured in exile. In gen¬ 
eral. Clarendon, like many of his contemjwrarics. failed signally 
to comprehend the real issues and principles at stake in the great ! 


struggle, laying far too much stress on personalities and never 
understanding the real aims and motives of the Presbyterian party. 

Bibliooraphy.—1. Editions of the History: The work was first 
published in 1702-04 from a copy of a transcript made by Clarendon’s 
secretaiy, with a few unimportant alterations, and was the object 
of a violent attack by John Oldmixon for supposed changes and 
omissions in Clarehdon and Whitelocke compared (1727) and again 
in a preface to hw History of England {1730), repelled and refuted 
by John Burton in the Genuineness of Lord Clarendon’s History 
Vindicated (1744). The history was first published from the original 
in 1826; the best edition being that of 1888 edited by W. D. 
Macray and issued by the Clarendon Press. The Lord Clarendon’s 
History . . . Compleated, a supplement containing portraits and illus¬ 
trative papers, was published in 1717, and An Appendix to the 
History, containing a life, spccche.s, and various pieces, in 1724. 
The Sutherland Clarendon in the Bocllcian library at Oxford contains 
several thousand portraits and illustrations of the History. The Life 
of Edward, earl of Clarendon . . . (and the) Continuation of the 
History , . . the first consisting of that portion of the Life not in¬ 
cluded in the History, and the second of the account of Clarendon’s 
administration and exile in France, begun in 1672, was published in 
1759, the History of the Reign of King Charles U. from the Restora¬ 
tion . . ., published about i 7 S 5 , being a surreptitious edition of (his 
work, of which the latest and best edition is that of the Clarendon 
Pre.ss of 1857. 

2. Other works: Among Clarendon’s other works may be mentioned 
A Brief View ... of the dangerous . . . errors in . , . Mr. Hobbes’s 
book entitled ‘^Leviathan*’ (1676); The Hi.dory of the Rebellion and 
Civil War in Ireland (1719); Essays moral and entertaining on the 
t>arious faculties and passions of the human mind (pr. iHiy, and in 
British Prose Writers, vol. i., 1819) ; a large number of declarations 
and manifestos in variou.s collections of tracts and several anonymous 
tracts, a list of w'hich w'ill be found in the authorities quoted below. 

3. Correspondence: Clarendon’s correspondence, amounting to over 
100 volumes, is in the Bodleian library at Oxford, and other letters 
arc to be found in Additional mss. in the British Museum. .Selections 
have been published under the title of Stale Papers Collected by 
Edward, earl of Clarendon (Clarendon State Papers) between 1767 
and 1786, and (he collection has been calendared up to 1657 in 1869, 
1872, 1876. Other letters 0/ Clarendon are to be found in Lister's 
Life of Clarendon, ui; Nicholas Papers (Camden Soc., 18S6); Diary 
of J. Evelyn, appendix; Sir R. Fanshaw's Original Letters (1724) ; 
Warburfon’s Life of Prince Rupert (1849) I Barwick’s Life of Barwirk 
(1724) ; Hist. mss. Comm. loth Rep. pt. vi. pjj. 193-2ib, and in the 
Harleian Miscellany. 

4. Life: See Clarendon’s autobiographical w'orks and Letters enumer¬ 
ated above, and the m.s. collection in the Bodleian librarj. Tlie Lives 

f Clarendon by T. II. Lister (1838) and by ('. H. Firth in the 
Did. of Nat. Biography (with authorities there collected) completely 
suiursede all earlier accounts. 

See also S. R. Gardiner, History of England, of the Civil War and 
of the Commonwealth (1886-1901) ; a series of articles by (\ H. Firth 
in the Eng. Hist. Review (1904) and Edward Hyde, earl of Clarendon, 
as Statesman, Historian, and Chancellor of the University (1909), by 
the same author; Sir Henry Craik, The Life of Edward, earl of 
Clarendon (iqii). 

CLARENDON, GEORGE WILLIAM FREDERICK 
VILLIERS, 4TH Eari. of (in the V'iiliers line) (1800-1S70), 
British diplomatist and statesman, the eldest son of George Vil- 
liers, who W'as the youngest son of the ist earl of the new creation, 
and Theresa, only daughter of the first Lord Boringdon, was born 
in London on Jan. 12, 1800. He was educated at Christ’.s hospital 
and St. John’s college, Cambridge, and became an attache at the 
British embassy in St. Petersburg in 1820, where he remained 
until he was appointed a commissioner of customs in 1823, an 
othre he held until his appointment as Briti.sh minister at Madrid 
in 1833. At Madrid he distinguished himself by the skill with 
which he conducted the diffiicult negotiations arising out of the 
Spanish Succession question (sec Spain: History) in which he 
supported the Liberal Government of Isabella II. In 1838 his 
services W’cre rewarded by the G. C. B. and in the same year he 
.succeeded his uncle ns 4th earl; he married Katherine, daughter 
of the first carl of Vcrulam, in 1839. I*' Lord Melbourne’s Admin¬ 
istration (1840-1841) Lord Clarendon held office as lord jarn^y 
seal and chancellor of the duchy of Lancaster; but he disagreed 
with Palmerston’s F.;gyptian and French policy. For five years 
Clarendon formed one of the opposition to Peel’s Government, 
but when Russell became prime minister in 1846, Clarendon en¬ 
tered the Cabinet as president of the Board of Trade. He twice 
refused the viceroyalty of India and once the governor-general¬ 
ship of Canada, and it W'as with very great reluctance th.at at Rus¬ 
sell’s urgent request he undertook in 1847 the lord-lieutenancy of 
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Ireland. He remained in Ireland until 1852 and guided that coun 
try with great skill and sympathy through one of the worst crises 
in her history (rce Ireland; History). On the formation of 
Aberdeen’s Coalition Ministry in 1853 Clarendon attained his 
ambition by becoming secretary of State for Foreign Affairs. 
Almost from the outset of his tenure of office he found himself 
confronted with a renewed outbreak of the old Turko-Ru.ssian 
trouble in the Near East that led to the Crimean War (see 
English History) and the Congress of Paris. Clarendon’s diplo- 
naacy was directed to securing peace on an equable basis and to 
forcing Austria either to maintain her neutrality or participate 
actively in the war on the Allied side. His influence over the 
emperor Napoleon was of incalculable value to the Allies in keep¬ 
ing that unreliable monarch faithful to the alliance, and he won 
for himself an international prestige by his skilful handling of 
the congress. Through his support Cavour was enabled to bring 
the Italian question before Europe, and he was personally respon¬ 
sible for the greatest work accomplished by the congress, the 
Declaration laying down the rules of maritime warfare. Personal 
rivalry between Clarendon and Lord John Russell led to the 
exclusion of the former from the reconstituted Ministry of 1859, 
and it was not until 1864 that he again held office, this time as 
chancellor of the duchy of Lancaster. On Palmerston’s death in 
1865 Clarendon once more returned to the Foreign Office, where 
he remained until his death on June 27, 1870. 

The three outstanding achievements of Clarendon’s life were 
his handling of the Spanish Succession question, his conduct of 
negotiations during the Crimean War and his services to inter 
national law in obtaining the consent of the Congress of Paris to 
the Maritime Declaration. His final tenure of the Foreign Office 
was dislingui.shed by his able conduct of affairs during the criti¬ 
cal days of the Schleswig-Holstein question, the Austro-Prussinn 
war of 1866, the Alabama question and the troubled days preced¬ 
ing the ouil.)reak of the war between France and Prussia which he 
feared but did not live to see. Singularly handsome, a roan of great 
courte.‘:y and distinction of manner, cultivated and witty. Claren¬ 
don can hardly be reckoned among the greatest of English states¬ 
men. Vet that his was no mean ability is revealed by Bismarck’s 
striking statement that had Clarendon lived, “he would have pre¬ 
vented the war” (i.e., the Franco-Prussian War) and by so doing 
dc-stroyed Bismarck’s life work. 

Sre Sir Herbert Maxwell, The. Life and Letters of the Fourth Earl 
of LLan ndon (2 vols., London, 1913); Algernon Cecil, British Foreign 
ScercLaries (1927). ( 1 . F. D. M.) 

CLARENDON, HENRY HYDE, 2nd Earl of (1638- 

1709), English statesman, eldest son of the historian, was born 
on June 2, 163S, and succeeded to the title on his father’s death 
in 1674. James II. made him lord-lieutenant of Ireland (Sept. 
1685) with a commission to carry out his design of replacing 
Protestants in high positions in Ireland by Roman Catholics. He 
was recalled in Jan. 1687, At the time of the revolution he 
played a vacillating part, but opposed the settlement of the 
crown on William and Mary, and remained a non-juror all his 
life. On June 24, 1690, he was arrested, by order of hi.s niece 
Queen Mary, on a charge of plotting against William, and though 
liberated for a time, was again imprisoned in Jan. 1691 on the 
evidence of Richard Graham, Lord Preston. He was released in 
July of that year, and from that time until his death, on Oct. 31, 
1709. lived in retirement. 

His public career had been neither distinguished nor useful, 
but it .seems natural to ascribe its failure to small abilities and to 
the conflict between jaersonal ties and political convictions which 
drew him in oiiposite directions, rather than, following Macaulay, 
to motives of self-interest. He was a man of some literary taste, 

H fellow of the Royal Society (1684). the author of The History 
and AfttiqwHes of the Cathedral Church . . . continued by S. 
Gale (1715), and he collaborated with his brother Rochester in 
the publication of his father’s History (1702-04). 

He was succeeded by his only son, Edward (1661-1724), as 
3rd earl of Clarendon; and, the latter having no surviving son, 
the title passed to Henry, 2nd earl of Rochester (1672-1753), at | 
whose death without male heirs it became eartinct in the Hyde | 


line. (For the other Clarendon line, .o-e above j 
CLARENDON, CONSTITUTIONS OF, a body of Eng¬ 
lish laws issued at Clarendon in 1104. by which Henry H, endeav¬ 
oured to settle the relations between church and state. They pur¬ 
ported to declare the us.igcs on the subject in the reign of ilenr>* 
I. They were never accepted in full by the clergy and after 
Becket’s murder Henr\’ II, was unable to maintain them all Of 
the 16 provisions the one which provoked the greatest oi);>osition 
was that which declared in effect that criminous clerks were to be 
summoned to the king's court, and from there, after fonnal accu¬ 
sation and defence, sent to the proper ecclesiastical court for 
trial. If found guilty they were to be degraded and sent hack to 
the king’s court for punishment. Another provision, which in 
spite of all opposition obtained a permanent place in English law, 
declared that all suits, even between clerk and clt'rk. concerning 
aclvowsons and i)resentation.s should be tried in the king's court. 
By other provisions appeals to Rome without the licence of the 
king were forhiddem. None of the clergy' was to leave the realm, 
nor were the king’s tenants-in-ehief and ministers to he excom¬ 
municated or their lanrls interdicted without the royal perntission. 
Pleas of debt, whether invoivnng a question of gemd faith or not, 
were to be in the jurisdiction of the king’s courts. Two interest¬ 
ing provisions, to which the clergy offered no opposition, were: 
(1) if a dispute arose between a clerk and a layman concerning 
a tenement, wffiich the clerk claimcal as free-nlm.s (frankalmoign) 
and the layman as a lay-fee, it should be determined by the 
recognition of 12 lawful men before the king'.s justice whether it 
belongt'd to free-alms or lay-fee, and if it were found to belong 
to free-alms then the plea was to be hc*ld in the ecclesitislical court, 
but if to lay-fee, in the court of the king or of one of his mag¬ 
nates; (2) a declaration of the procedure' for election to bishop¬ 
rics and royal abbeys, generally considered to stale the terms of 
the settlement made between Henry 1. and Anselm in 1107. 

Bibliography.—J. C. Robertson, Mattriah for History of Thomas 
Bechet, RolKs Series (1875-85) ; Sir F. Pollock and F. W. Maitland, 
History of English Law before the Time of Ed. I. (JR98). and F. W. 
Maitland, Roman Canon Law in the Church of Englaml (1898); 
the text of the. Con.stitution.s is printed by Stubfw in SeU'xt Charters 
(1913). (G.J.T.) 

CLARES, POOR, otherwise CLARISSES, h’r.Tnciscan 
nuns, so called from their foundre.ss, St, Clara (f/.u.). She was 
profes.scd by St. Francis in the Portiuncula in 1212, and (wo 
years later she and her first companions w’erc establi.shed in the 
convent of St. Damian at Assisi, The nuns formed the “Second 
Order of St. Franci.s,” the friars bedng the “First Order,” and the 
Tertiarirs (q.v.) the “Third.” Before (‘lara's death in 1253, the 
Second Order had spread all over Italy and info S[»ain, P'rance 
and Ormany; in England they were introduced c. 1293 and 
established in London, outside Aldgate, where their name of 
Minoresses surv'ives in the Minories; there were only two other 
English houses before the Dissolution. St. Francis gave the nuns 
no rule, but only a “Form of Life” and a “Last Will,” each only 
five lines long, and coming to no more than an inculcation of his 
idea of evangelical poverty. Something more than thi.s bcTanie 
•cessary as soon a.s the institute began to spread; and during 
Francis’s ab.sence in the East, 1219, his supporter Cardinal Hugo- 
lino composed a rule which made the Franciscan nuns [ir.ic tically 
a sjiecies of unduly strict Benedictine.s, St. Francis’s special char¬ 
acteristics being eliminated. St. Clara made it her life work to 
have this rule altered, and to get the Franciscan charactc’r of the 
Second Order restored; in 1247 a “Second Rule” was approvc'd 
which went a long way toward.s sati.sfying her desire*, and finally 
in 1253 a “Third,” which practically gave what .she w .intc cl. This 
rule has come to be known as the “Rule of the Clares”; it is 
one of great poverty, seclusion and austerity of life. Most of the 
convents adopted it, but sc'vcral clung to that of 1247. To bring 
about conformity, St. Bonavenlura, while general (1264), ob¬ 
tained papal permission to modify the rule of 1253, somewhat 
mitigating Its austerities and allowing the convents to have fixed 
incomes. This rule w'as adopted in many convents, hut many 
more adhered to the strict rule of 1253. Indeed a counter-tendency 
towards a greater strictness set in, and a number of reforms were 
initiated, introducing an appalling austerity of life. 
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Sff IJrimhuther, Ordfn und Konf.^riy^atninm i. 55 47 i 4^) 

who (.tivrs references to all the literature, and Catholic Encyclopaedia, 
art, “Clares,” 

CLARET is the type-name popularly applied to any dr>’, tart, 
light- or mediurn-bodied table \\ine of ruby red colour. Wines of 
this general t)'pe are the most widely-used mealtime wines in 
almost every wine-growing country They range from high-qual¬ 
ity wines, produced under ideal conditions from grai>es of the 
noblest ( hararter, to very humble i/n.v ordinaircs, as rommon 
wines are calle d in France. They may rise to the challenge of 
many years of aging, inqjroving all the while, or they may be 
at their best when fairly young. | 

'riie nani(“ originated with the English, to whom in the 12th j 
century claret meant .simjily a red wine of lighter colour than j 
the very dark wines of southern Europe. In the 12th and 13th 
centuries red and white wines were sometimes blended to pro¬ 
duce claret, (iraduall} , however, the term came to be applied to 
the red wines of the Hordeaux vineyards, which were lighter in 
colour than those of the higher country toward the T*yrenees. 
When in 1152 the marriage of Henry of Anjou (later Henry 11 ) 
and Eleanor of Aquitaine brought the whole of Acjuilaine under 
English sovereignt}’, the merchants of Hordc'aux acejuirc'd the 
rights of crown subjects; they used their privileges in London to 
promote the wine trade from Bordeaux at the expense of that 
from Rouen and elsewhere. Eventually an export tax was levied 
on wines at Bordeaux for tlie benelit of the king's hou.se. and fc>r 
this reason the English were encouraged to consume Hordeaux 
wines. Inasmuch as English rule over Ac|uitainc lasted three cen¬ 
turies, the use of Hordeaux red wines, or clarets, became firmly 
fixed, t'laret is far now from the meaning of the Erench word 
“clairette,” which refers to a while wine faintly tinged with red. 

The greatest ciarc'ts of the Hordeaux region come, as a rule, 
from the two vitic ullural districts of McWloc and (Iraves. which 
lie along the left banks of the (jironde and the (laronne. respec¬ 
tively. There the best vineyards regularly yield wines capable of 
imjiroving with age and in gooci ccars clistinguished fc>r their 
b(UK|uet and balance. Even in these districts, howeviT, there are 
many grades of clarets, ranging down through five oflicial classes 
of better growths, or crus, as cieiermiTU'ci by a jury in 1855, to 
such commoner ones as ‘’bourgeois,” “artisan" and “peasant.” 

Hetause in this region growing conditions vary widely from 
>Tar to jear, vintage years matter grc-atly to the jiroducers of 
Hordeaux wines Some of the most noted red wines groven in a 
favouralile year in Medoc or (jraves do not mature sulVuieiitly to 
pleasi' the jialatc until thc*y have aged ten years, and may im¬ 
prove steadily Ihercaftc'r for a coiijile of decades or more, But 
even the most notable of tliem, grown in a poor ycsir, may pass 
their /.enith before tliev are seven. And many lesser wines, even 
in the good M-ar,'., are sedd to be drunk with meals much earlier 

'Ehe t'aberiul Sauvignon, wlio.se sweet, viedet-odoured fruit 
grows in small, loose bunches, is the chief vine grown in the Hor¬ 
deaux region to produce gre.it clarets Howewer. nearly all vine¬ 
yards have other gr.ipe varieties for claret, including the C'ar- 
menere, tiros-l'abernet, Malliec, Merlot and I’etit Verdot. 

Italy, Spain, Portugal and other countries of Europe h.vvc de¬ 
veloped their own styles of claret, often from grapes nurtured 
through centuries on their own soils. In the newer lands, in¬ 
cluding the AmcTica>, Australia and South .Afriia, adaptable 
grajK* varieties transpl.inled from those countries a> well as from 
the Gironde are used. Thus in California the Cabernet S.iuvignon 
is favoured in those parts where it can be grown under ideal con¬ 
ditions but some other varieties are more widely employed, in¬ 
cluding the more productive Zinfandel, probublv of Hungarian 
origin, which produces a fresh, fruity wine not usu.ally given to 
lung aging. (.See Win’L.) (H- A. Cw.) 

flinLioc.Kvr'tiY.— Anclri L. Simon, H i«c and the Wine Trade {iqii); 
Eel. Fii^ret, Bordeaux rt ses tins classes per orjre de ineritr (Bordeaux, 
Malvezin, Bordeaux: hi^toire de la fig«c et du fin en 
Aquitaine dt-puis les origines jusqu'a nos jours (1910); Wine Trade 
Record: Clarets and Saulernes (igjo) ; H. Warner Allen, The Wines 
of France (1924^; P Morton Shand, .4 Book of French iri«e.v (iqjS); 
Wine Advisory Hoard, San Francisco. lP/«e Handbook l^tertrs, ii 
(« 94 . 0 . 


CLARETIE, JULES ARSINE ARNAUD (1840-1913), 

French writer, director of the Theatre F'ran<;ais, was born at 
Limoges Dec. 3, 1840. He was dramatic critic to the Figaro and to 
the Opinion nationale, a new’spaper correspondent during the 
Franco-Gcrman War, and during the Commune a staff-officer in 
the Xational Guard. In 1885 he became director of the Theatre 
Fran(;ais, and from that time devoted himself chiefly to its ad- 
mini.sfration. He was elected a member of the Academy in 1888. 
Fie died in Paris on Dec. 23, 1913. 

The long list of his works includes Histoire de la rdvolution de 
iSjo-ji (new cd., S vols., i87';-76); Cinq ans aprds; I’Ahace el la 
Lorraine depuis Tannexion (1876) ; some annual volumes of reprints 
of hi.'' articles in the weekly press, entitled La Vie d, Paris; La Vic 
modrrne au theatre ; Molihe, sa vie et son oeuvre {1871) ; 

Hi\toire de la literature fran^aise, Qoo-iQno (2nd cd. nioG ; Candidal I 
(1.SH7), a novel of contemporary life; Brichanteau, comMien fran^ais 
; SLViral plays, some of which are based on novels of his own; 
iinfl the opera. La Navarraisr based on his novel La Cigarette, and 
written with Henri Cain to the music of Ma.ssenct. La Navarraisc was 
lir.it produced at Covenl Garden (June 1894) with Mme. Calve in 
the part t»f Anita. His Oeuvres competes were published in 1897- 
1904. See G. Grappe, Jtdes Claretie (igo(>). 

CLARI, GIOVANNI CARLO MARIA {c. 1669-1745 *, 

Italian musical composer, born at Pi.sa, was the most celebrated 
pupil of Colonna, chapel-master of S. Petronio, at Bologna. He 
became maestro di cappella at Pistoia about 1712, at Bologna in 
1720, and at Pisa in i73(). The works by which Clari distinguishcal 
hinisc'lf preeminently are his vocal duets and trios, with a basso 
contimio, published between 1740 and 1747. These compositions, 
which combine graceful melody with contrapuntal learning, were 
much admired by Cherubini and also by Handel, who appropriated 
portions of them. Clari composed one opera, 11 Savio dclirantc, 
produced at Bologna in i6c,i5, and a large quantity of church 
music, several specimens of which have been printed in Novello’s 
Fitzwilliam Music. 

“CLARfN”: see Alar, Li:f,poLix>. 

CLARINA, a modern instrument of the wood-wind class 
(although actually made of metal), a hybrid possessing character¬ 
istics of both oboe and clarinet. The darina was invented by 
VV. Heckel of Hiebrich-am-Rhein, and ha.s been used at Bay¬ 
reuth, in Tristan und Isolde, as a substitute for the Ilolztrompete 
made according to Wagner's instructions. 

CLARINDA, county scat of Page county, low.i, on 

the Nodaway river, federal highway 71. state highway 3. and the 
Burlington railway. The population in the 1040 federal census 
was 4,005 (4,062 in 1050). The chief industries are coal mining, 
agriculture and manufacturing. 

A state hospital for the insane, with a capacity for 1,200 pa¬ 
tients, is located here. Clarinda was settled about 1853 and incor¬ 
porated in i866. 

CLARINET, a vvootl-wind instrument having a c ylitulric :il 
bore and played by means of a single-reed moufh[)it'ce. The name 
is sometimes used in a generic sense to denote the w'hole family, 
wdiich consists of the ordinary' clarinet, corresponding to the 
violin, oboe, etc.; the alto clarinet in E; the basset horn (q.v.) in 
F; the bass clarinet (q.v.), and the pedal clarinet iq.v.'). 

The mouthpiece of the clarinet, including the beating or single- 
reed common to the whole clarinet family, has the appearance of 
a beak with the point bevelled off and thinned at the edge to cor¬ 
respond with the end of the reed shajx'd like a spatula. The under 
part of the mouthpiece is flattened in order to form a table for 
the support of the reed, which is adjusted thereon w'ith great 
nicety, allowing just the amount of play requisite to set in vibra¬ 
tion the column of air within the tube. 

A cylindrical tube played by means of a reed has the acoustic 
properties of a stopped pipe, i.e., the fundamental tone produced 
by the tube is an octave lower than the corresponding tone of an 
open pi|3e of the same length, and overblows a twelfth; whereas 
tubes having a conical bore like the oboe, and played by means 
of a reed, speak as open pipes and overblow an octave. This forms 
the fundamental difference between the instruments of the oboe 
and clarinet families. 

Wind instruments defending upon lateral holes for the pro¬ 
duction of their scale must cither have as many boles pierced in 
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the bore as they require notes, or make use of the property pos¬ 
sessed by the air-column of dividing into harmonics or partials 
of the fundamental tones. Twenty to twenty-two holes is the 
number generally accepted as the practical limit for the clarinet. 
The compass of the instrument is therefore extended through the 
medium of the harmonic overtones. 

In order to facilitate, however, the production of the harmonic 
notes, a small hole, closed by means of a key and called the 
“speaker,” is bored near the mouthpiece. By means of this small 
hole the air-column is placed in communication with the external 
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DERIVED FROM THE CHALUMEAU OF THE MIDDLE AGES 


atmosphere, a ventral segment is formed, and the air-column 
divides into three equal parts, producing a triple number of vibra¬ 
tions resulting in the third note of the harmonic scries, at an 
interval of a tw'elfth above the fundamental. 

The fundamental scale of the modern clarinet in C extends 
from E in the bass clef to B flat in the treble. The next octave 
and a half is obtained by opening the speaker key, whereby each 
of the fundamental notes is reproduced a twelfth higher, extend¬ 
ing the range to F' in alt, which ends the natural compass of the 
instrument, although a skilful performer may obtain another oc¬ 
tave by cross-fingering. 

History.—The single beating-reed associated with the instru¬ 
ments of the clarinet family was probably introduced into classic 
Greece from Egypt or Asia Minor. A few ancient Greek instru¬ 
ments are extant, five of which are in the British Museum. 
They are as nearly cylindrical as would be the natural growing 
reed itself. The probability is that both single and double reeds 
were at times used with the Greek aulos and the Roman tibia. 

In the West, the instrument was, during the Carolingian period, 
identified with the tibia of the Romans until such time as the new 
western civilization ceased to be content to go back to classical 
Rome for its models, and began to express itself, at first naively 
and awkwardly, as the nth century dawned. The name then 
changed to the derivatives of the Greek kaldnws, assuming an al¬ 
most bewildering variety of forms, of which the commonest are 
chalemic, chalumeau, schalmey, scalmeye, shawm, calemel. 

At the beginning of the iHth century various important im¬ 
provements in the mechanism of the instrument, in particular 
the invention of the very useful device of the speaker-key, were 
efiected by J. Chri.stian Denner (1655-1707), and after various 
subsequent developments the instrument was further improved 
during the 19th century by the Belgian makers Bachmann, the elder 
Sax, Albert and C. Mahillon and others. In England the clarinet 
has also passed through several progressive stage.s since its in¬ 
troduction about 1770, first at the hands of Cornelius Ward, and 
later, as a consequence of still more important improvements due 
to Richard Carte and others. 

As regards music for the clarinet, Mattheson mentions clarinet 
music in 1713, although Handel, whose rival he was, does not ap¬ 
pear to have known the instrument. Job. Christ. Bach scored 
for the clarinet in 1763 in his opera Orione, performed in London, 
and Rameau had already employed the instrument in 1751 in a 
theatre for his i)a.storal entitled Acante et Cephise. Later. Mo¬ 
zart wrote for it in his Paris symphony, and since then it has of 
course long since taken its place as one of the most indis(x?nsahlc 
members of the orchestral family. Famous chamber works in 
which the instrument is employed are the clarinet quintets of 
Mozart and Brahms. 

CLARK, ABRAHAM (1726-1794). American patriot and 
signer of the Declaration of Independence, was born m Fllizabeth- 
town, N.J., on F'eb. 15, 1726. After receiving his education in 
mathematics and civil law, he engaged in conveyancing and sur¬ 
veying. Though he did not enter the professional practice of law, 



he gave legal advice gratuitously to his neighbours, earning the 
title, “the poor man’s counsellor.” He served as clerk of the New 
Jersey colonial assembly, and later was a[)poinleil high sheriff of 
Essex county. As an active Whig, be ser\'ed on the commitlees of 
vigilance and public safety in his native State. ;uul in June 1776 
was appointed a reprc.sentative to the general Congress, where he 
voted for separation from England and signed the Declaration ol 
Independence. Eight times in the following 1 2 years he was elected 
a member of that body, and he was cho.sen a delegate to the Con¬ 
stitutional Convention in I’hiladelphia in 17.S7, but illness pre¬ 
vented his attendance. In Congress, on Wedne.sduy, July 17.^8, 
he made the motion by which the Federal Con.'.iitution became 
effective. The Slate legislature ajrpointed him, in the winter of 
17S9-90. a commissioner to settle debts of New Jersey contracted 
during the Revolution, which duties he discharged until elected a 
member of the second Congress. This oflice he held until June 
1794. He died at F^Iizahethtovvn, N.J.. on Sept. 15, 17<}4. 

See A. C. Hart, cd., Abraham Clark (San Francisco, iQ-’j). 

CLARK, CHAMP (1850--IQ21). American jiolili( i;m, wa.s 
horn in Anderson Co., K\., on March 7, 1S50. He In si entered 
Kentucky university but finished his course at liethany college 
in US73. The following year he wa.s elected president of Marshall 
college. West Virginia, and one year later was admitted to the 
bar. After 1880 his law oflice wa.s in Bowling Green, Missouri 
He wa.s city attorney for Louisiana, Mo., and for Hiiwling Green 
from 1878 to 1881; and was jnosecuting attorney for Pike Co. 
1885-89, and then for three years wa.s a memlier of the Missouri 
house of rejiresentalives. He was a member of congress from 
1S93 fo 1895, and from 1897 to 1919. being speaker from 1911 to 
1919. At the Democratic convention for tlie nomination of a 
presidential candidate held at Baltimore in 1912. h<* led on 
ballots and on 8 had a dear majority, but not the necessary two- 
thirds. He was finally defeated by Woodrow Wilson of New 
lersev. He died in Wa.shington, D.('.. on March i(j.M. 

' CLARK, FRANCIS EDWARD (1851-19-^7). AmcTican 

clergyman, was horn of New England ancestry at .'\\Imer, I’rov- 
iiue of (Juebec, Canada, Sept. 12, 1851. He graduated at Dart¬ 
mouth college in 1S73 and at Andover iheohigieal senninarN' in 
1876. and was pastor succe.ssively of the Williston C'ongregational 
church in Portland. Me., and of (he Phillijis ('ongregalional 
church in South Boston, Mass. In Feb. 1881 he founded at Port¬ 
land the Young i’eople's Society of Christian Flnrleavour, which 
beginning as a small society in a single New England church, de- 
vehqied into a great interdenominational organization, which re¬ 
ported 80.000 societies and more than 4.000,000 members through¬ 
out the world. F'or many jears he devoted himself to this work 
as president and finally president emeritus of (he United Societies 
of Chri.stian Endeavour and president of the World's Christian 
Endeavour Union, and as editor, and then honorary editor of the 
Christum Endcaior World until his death at Newlon, Mass., on 
May 26. 1927. 

Among his publications arc Looking Out on Life (i8.Sc); World 
yi’ide Lndeavnr i'hrislian F.ndeavur Manual ( kjoO < and 

( lirislian Endeavor in All Lands (1006). The Continent at Oppor 
tunily (i(>og) ; Old Home of New Americans (igj2); The lf(dv luind 
of Asia Minor (19141; The Charm of Scandinavia (willi .Sc'dncv' A 
Clark) (1914) ; Christ and the Young Feoplf (1916); In the Footsteps 
pi St. Paul (1917) ; The (iospel of Out~of-J)oors (1920) ; Memories of 
Many Men in Many Lands (loz.v). 

CLARK, GEORGE ROGERS ( 1752-1818 I, American 

frontier military leader, wa.s Ixirn in Albemarle county, \urginia. 
on Nov. 19, 1752. When 19 years of age he left his home lo be¬ 
come a surveyor of frontier lands along (he Ohio river. This 
occupation was soon interrupted by an Indian outbreak known as 
Lord Dunmorc'.s War (1774); and Clark, with the rank of cap¬ 
tain. accompanied Dunmorc in the punitive exiiedilion. Peace 
brought renewed immigration, especially into Kentucky, and 
thither Clark followed as a .surveyor for the Ohio (ompany. His 
position enabled him from time to time to absorb choice portions 
of land for himself, and these interests soon led him to identify 
himself with the Kentuckians and dcvmte much thought to their 
peculiar problems. When the American Revolution broke out 
Clark clearly f>erceived the vulnerability of the frontier, and the 
necc.s.sify of securing for Kentucky a government with military 
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.(Mihorily .ifui an organizH militia if there was to he concerted 
flcfcnw* a^rainst the British, or their allies, the Indians. Elected 
by a mass meeting of the laoneers to present their [)roblcms before 
the Viryinia government, Clark attended (he council and n.ssem- 
hly at VVilliariishurg and diplomat i< ally persuaded them to create 
a separate county of Kentucky and thereby become rcspon.siblc 
for its defense. Clark returned with a supply of powder and 
a.ssumed chief (ornmrind of the frontier militia at a critical mo¬ 
ment, for the Indians were already making rald.s against the set¬ 
tlers. Convimed that they were instigated and supported in their 
raids by Itrilish officers stationed in the forts north of the Ohio 
river, ('lark workecl out ;i plan of offensive operations that in¬ 
volved nothing less than a conquest of these forts. His plans were 
afiproved by Genernor f’atrick Henry and the touncil of Vir¬ 
ginia and Clark vvas authorized to enlist troo[w. May 1778 found 
him at the falls of the Ohio vvith about 175 men. 'Ilic ex{)edition 
proceeded to Ft. Ka.skaskia, on the Mississippi river, in what is now' 
Illinois This {dace and Cahokia, also on the Mississii>pt, near St 
Louis, w(‘re defended by small Hritish garrisons, which depended 
on the suf»{>on of the Freni h inhabitants. 'Fhe French being willing 
to accejit the authority of Virginia, both torts were easily taken. 
Clark gained the fritmdship of Father (iibault, the jiricst at 
Kaskaskia, and through his inlluenee the ITench at Vincennes on 
the Wabash were indiued to change their allegiance. Lieut. Gov¬ 
ernor Hamilton, the Hritish commander at Detroit, recovered 
Vincenne.s, however, and went into winter quarters there. Affer 
an arduous marth across flooded bottom land in freezing weather, 
('lark in Feb. 1770, surprised Hamilton and forced him to give 
up V'iiicennes, ntid .surrender himself and hi<^ garrison as [irisoners 
of war* The way was now' tilien to Detroit, (’lark’s ultimate ob- 
(ed, hut it was deemed prutlenf ti) wait for reitiforcements 
jiromisierl from Virginia in June. 'I'he delay was fatal; other occur¬ 
rences delayed the reinforcements and scattered Clark’s troops. 
Clark withdrew to Fl. Nelson wlticli he had built at the falls of 
the Ohio, and made that his base for the rest of the war. In ly.So 
he aidc-d in the deleal of n Hritish (‘.xjx'diimti against the Sji.anish 
selllcMuent of St Louis; (he* same >'ear he made a swift carnj'aign 
against the Shawnee Indians and destroyed thc'ir (owns. Chil- 
licolhe and I’iqua. Clark, now appointed brigadier general of the 
weslerri forces, again {darinecJ let nutve against Detroit and was 
promisc'd su|);clies ami reinforcements for the expedition from 
X’irginia. Months went hy and (hey clid not come, for Virginia 
was bankrupt. Again in 178-’ Clark took the offensive against the 
Shaw'iiec's, and \shile tiot entiredy successful this last expedition 
saved the settlements from rc-newed Indian attack.s and defeated 
Urili.sh {dans for an Indian .illiaiue. When i>eace came in 178^^ 
(treaty c»f Haris) (.'lark's lomiuests doubtless influenced the 
award of the country northwest of (he Ohio to the laiiti'cl States. 
His offensive movements had ai.so been of first imiMcrlance in 
defending tlu* vuliic'rable frontier from Indian raids and Hritish 
ex{K‘dition.s. ('lark and his men during all these years received no 
pay for their services and hardships. Furthermore Clark found 
him.self nssfionsible for all dc'bts incurred for su{)plies, since 
Virginia, dc‘S[)ite hem promise.s, never reimhur.sed him. The rest 
of his life was shadowed by the constant dc’inands of creditors. 
Clark was ap{>ointecl an Indian commissioner after the war, and 
in i7S() he id.iyc'd a leading part in a treaty vvith the Shawnccs. 
The same year he led an ejqH'dition against the “VVatxish confed¬ 
eracy,” his last military command. Janus Wilkenson, a traitor 
in the pay of Spain ( unktiovvn at that time I, coveted Clark’s 
office of Indian commissioner and his military command, and 
deliberately .set out to misrepresent him. Forged {>a|)ers and 
testimonials were forwarded to (iovernor Randf)l{>h of Kentucky 
charging Clark with constant drunkenness, military incapacity, 
and a trea.sonabh' design of leaclcng a military expedition down 
the Mississippi against Si>ain Wilkenson was entirely successful; 
he was atguiinted Indian commissioner in Clark’s place, and the 
latter was relieved of his command. Disii{)pointed at his aiuntr\’’s 
ingratitude, Clark sjvent the rest of his life near Louisville in 
retirement, dying on Feb. 13, 1H18. Historical research in recent 
years has exposed Wilkenson’s j^rfidy, and emphasized the im- 
iwrtatue of Clark's exploits. His most ardent supporters have 


even called him “the Washington of the West.” 

BiBLrocRAPnv. —Tlie George Rogers Clark Papers, 1771-^1783, <d. 
J. A. Jamc.s, are contained in vol. vHi and ix of the tUinois Historical 
Collections (Springfield, iqu and ig26). Clark’s own narrative of 
his campaigns is published in The Captive of Old Vincennes (Indian¬ 
apolis, 1927), cd. M. M. Quaife. The best biography is Tcm{)le 
Bodley’s George Rogers Clark: Jlis Life and Public Services (Boston, 
1026). See also W. H. English, Conquest of the Country North-west 
of the River Ohio, 1778-1783 (1896), and the Mississippi Valley His¬ 
torical Review for Sept. 1924; Frederick Palmer, Clark of the Ohio: 
A Life of George Rogers Clark (1929). 

CLARK, JOHN BAXtS (1847-1938), often called the 
dean of American econorni.st.s. was born in Providence, R.I., Jan. 
26, 1847. He was educated at Brown university, Amherst college, 
Heidelberg and Zurich, and became imbued with the ideas of the 
(ierman historical .school. Returning to America, he taught at 
(rarlton, Smith and Amherst colleges, and finally at Columbia uni¬ 
versity (1895-1923). The first period of his economic thought, 
influenced by the hi.storiral school, culminated in The Philosophy 
of Wealth (1885). “revolt,” as he said, “against the spirit of 
the old political economy,” he rejected competition as the rule of 
distributive justice. Nevertheless, he outlined indeiiendently an 
“effective utility” theory of competitive value resembling that of 
Jevons and the Austrian school somewhat earlier. 

A .second period culminated in 1899 m his chief work. The 
Distribution of Wealth, marked by the rejection of the old cate¬ 
gories of production factors, but ultra “classical” in accepting 
competitive price (which he called the “specific productivity” of 
agents) as the just rule of distribution. Despite some contem- 
l>orary protests, Clark’s views dominated economic theorizing in 
the United Slates for a generation, and left lasting effects in 
clearer conceptions of a “universal law of economic varirition.” of 
a priie “j^ystem,” and of the categories of productive agents, 

Clark’s later work is noteworthy for his original and practicable, 
{iropo.sals for the correction of monopolistic abuses, presented in 
final form in The Control of Trusts (1912), but not yet fully 
realized in public policy. (I’. A. F.) 

CLARK, JOSIAH LATIMER (1822-1898), Engli.sh engi¬ 
neer and electrician, was born on March 10. 1S22, at (ireat Mar¬ 
low', Hu(ks, In 1H48 he became a.ssistant engineer at the Menai 
Straits bridge under his elder brother Edw'in (1814-94). the in¬ 
ventor of the ('lark hydraulic lift graving dock. Two years later, 
when his brother wa.s ap{»ointed engineer to the Ivlectric 'I'ele- 
graph company, he again acted as his assi.stant, and subsequently 
succeeded him as chief engineer. In 1854 he took out a patent 
“for conveying letters or parcels betw’een places by the {pressure 
of air and vacuum,” and later was concerned in the construction 
of n large pneumatic despatch tube between the general {)Ost office 
and FAiston station. London. He also experimented on the {iropa- 
gation of the electric current in submarine cables, and in 1859 
he was a member of the committee which was appointed by the 
government to consider the numerous failures nf submarine 
cable enterprises. Latimer ('lark paid much attention to the sub¬ 
ject of electriral measurement, and besides designing various im¬ 
provements in method and apparatus and inventing the Clark 
standard cell, he took a leading part in the movement for the 
systematization of electrical standards, which was inaugurated by 
the paper which he and Sir ('. T. Bright read on the question 
before the Hritish as.sociation in 1861. With Bright also he de¬ 
vised imiirovements in the insulation of submarine cables. He was 
a member of several firms engaged in laying submarine cables, in 
manufacturing electrical appliances, and in hydraulic engineering. 
He died in London on Oct. 30, 1898. 

Clark’s chief works are; Electrical Measurement (1868); and. 
with R. Sabine, Electrical TaUes and Formulae for Operators in 
Submarine Cables (1871). 

CLARK, THOMAS (1801-1867). Scottish chemist, was 
born at Ayr on March 31. 1801. and died at Cdasgow on Nov. 27. 
1867. He was professor of chemistry at Marischal college, Aber¬ 
deen, and is best known for his process for softening hard waters 
and his water tests, patented in 1841. 

CLARK, WILLIAM (1770-1838), American soldier and 
explorer, the youngest brother of George Rogers Clark, was born 
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In Caroline county, Va., but early removed to Kentucky. He 
entered the U.S. army as lieutenant of infantry in 1792, and served 
under Gen. Anthony Wayne against the Indians in 1794. In 1S03- 
06, with Meriwether Lewis, he commanded the famous exploring 
expedition from St. Louis to the mouth of the Columbia river 
and return, the first expedition to cross the continent within the 
limits of the United States. He was territorial governor of Mis¬ 
souri from 1813 to 1820, and superintendent of Indian affairs at 
St. Louis from 1822 until his death in 1838. 

See the Original Journals of the Lewis and Clark Expedition 
(1905), edited by R. G. Thwaites, the best of several editions of 
the leader’s journals; Geprge Bird Grinncll, Trails of the Pathfinders 
(lyii) ; “William Clark’s Journal of General Wayne’s Campaign, 
1793-1704.” Mississippi Valley Hist. Rev., vol. i. p. 413-443 (Cedar 
Rapids, Iowa, 1914); and Floyd Duckworth Welch, The Work of the 
Indian Agents in the Louisiana Purchase, 1604^1820 (St. Louis, Mo., 

CLARK, WILLIAM GEORGE (1821-1S78), English 
classical and Shakespearian scholar, was born at Barford Hall, 
Darlington, in March 1821 and died at York on Nov. 6, 1878. In 
1S53 Clark had taken orders, but left the church in 1870 after the 
passing of the Clerical Disabilities Act, of which he was one of 
the promoters. He establi.shed the Cambridge Journal of 
Philology, and co-operated with B. H. Kennedy and James Riddell 
in the production of the well-known Sahrinae Corolla. The work 
by which he i.s best known is the Cambridge Shakespeare (1863- 
66), containing a collation of early editions and selected emenda¬ 
tions, edited by him at first with John Glover and afterwards with 
VV'. Aldi.s Wright. Gazpacho (1853) gives an account of his tour 
in Spain; his visits to Italy at the time of Garibaldi’s insurrection, 
and to Poland during the insurrection of 1863, are described in 
Vacation Tourists, ed. F. Galton, i. and iii. 

See H. A. J. Munro in Journal of Philology (viii., 1R70); also 
notices by W. Aldis Wright in Academy (Nov. 23, 1878); R. Burn in 
Athenaeum (Nov. lO, 1K78) ; The Times (Nov. 8, 1878); Notes and 
Queries, 5th scries, x. (1878). P- 400. 

CLARKE, ADAM (1762?-!832), Briti.sh Nonconformist di- 
vine, was born at Moybeg, Co. Londonderry, Ireland, in 1760 or 
1762. He completed his education at Kingswood school and in 
1782 was appointed by Wesley minister to the Bradford (Wilt¬ 
shire) circuit. He was a great preacher, and was three times 
(1S06. 1814, 1822) chosen to be president of the conference. He 
ser\'ed twice on the London circuit, the second period being ex¬ 
tended considcral)Iy longer than the rule allowed, at the s[>ecial 
request of the British and Foreign Bible Society, who had em¬ 
ployed him in the preparation of their Arabic Bible. He found 
time in his busy life to study Hebrew and other Oriental lan¬ 
guages, in order to qualify himself for the great work of his life, 
ins Commentary on the Holy Scriptures (1810-26). In 1802 he 
publi.shcd a Bibliographical Dictionary in six volumes, to which 
he afterwards added a supplement. He was selected by the 
Records Commission to re-edit Rymer’s Foedera, a task which 
after ten years’ labour (1808-18) he had to resign. He also wrote 
Memoirs’of the Wesley Family (1823), and edited a large num¬ 
ber of religious works. He died in London on Aug. 16, 1832. 

His Miscellaneous Works were published in 1836, and a Life, by 
hifi son J. B. B. Clarke, appeared in 1833. 

CLARKE, ALEXANDER ROSS (1828-1914), British 
geodesist, was born in Sutherland shire on Dec. 16, 1828, He 
studied at the Royal Military academy, Woolwich, and in 1847 
became a second-lieutenant in the Royal Engineers. In 1850 
Clarke was posted to the Ordnance Survey at Southampton, and 
except for a break between 1851-54 he remained there until he 
retired in 1881, 

When Clarke joined the Ordnance Survey the observations on 
fhe Principal Triangulation had just been completed, and he had 
the task of reducing and publishing the results. TWs was done 
in record time, and in 1858 appeared Account of the Observations 
and Calculations of the Figure, Dimetisions and Mean Specific 
Gravity of the Earth as Derived Therefrom. Clarke was mainly 
responsible for a good deal of similar work carried out in co¬ 
operation with other countries. His work was remarkably accurate 
and rapid, considering the laborious methods of calculation and 


reduction in use at the time. In a specially-designed room he 
tested and compared the slandard.s of length ased by oilier coun¬ 
tries and by the Colonies, publishing his ohMr\a(ions in Cuwt- 
parison of the Standards of Length of Englaiu!, France, BtJgiunu, 
Pn4ssia, India and Australia (1SO6). 

Clarke gave an account oLtht' ob.sfrvations which connected the 
English and I'rench triangulations undiT the title ot E.\tenswn of 
the Triangulation of Great Britain into Train f and Belgium 
(1863). He was the author of Abstracts oj Spirit Levelling in 
England, Wales and Scotland (1861 ), Gcode.sy (i8So>, a slandarcl 
work on this subject, which has been translated inti> m.iny lan¬ 
guages, and a number of papers in scientitic journals He was 
a member of many learned societie.s and was av\ar<ied the Royal 
Medal of the Royal Society in 1887. He had been made a Com¬ 
panion of the Bath in 1S70. In 1881 Clarke was ordered to hold 
himself ready for service in Mauritiu.s and preferred to retire 
r.ither than sever his connection with the Ordnance Survey. He 
lived a secluded life until he died on Feb. 11, 1914. 

CLARKE, SIR ANDREW (1824-1902), British soldier 
and administrator, son of Col. Andrew Clarke, of Co Donegal, 
Ireland, governor of West Australia, was born at .Southsea, Eng¬ 
land, on July 27, 1824, and cducateil at King’s sihool. Canter¬ 
bury. He entered the army in 1844 as second-lieutenant in the 
Royal Engineers, He was appointed to hi.s father’s stall in West 
Australia, but was transferred to be A.D.C. and military secrc 
tary to the governor of Tasmania; and in 1847 he went to New 
Zealand to take part in the Maori War, and for some years served 
on Sir George (Jrey's staff. He was then made surveyor-general 
in Victoria, look a prominent part in framing its new lonstilution, 
and held the ofl'ue of minister of public land.s during the first 
administration (1855-57). From iS()4-73 he was director of 
works for the navy, being responsible for great iinprovenients in 
the naval arsenals and fortifications at home and abroad. In 1873 
he became governor of the Straits Settlements. From 1S75-80 he 
was minister of public w'orks in India; and on his return to Eng¬ 
land in 188r, he was first appointed commandant at Chatham 
and then inspector-general of fortifications (1882-86). Me died 
on March 29, 1902. Both as a technical and strategical engineer 
and as an Imperial administrator Sir Andrew Clarke was one of 
the ablest and nnest useful public servants of his time. 

CLARKE, SIR CASPAR PURDON (184^^19u), English 
arl expert, was born in London on Dec. 21, 1846, and educated 
privately at Sydenham and Boulogne. In 1S62 he was trained as 
an architect in the art schools at South Kensington. In iHf)5 he 
entered the Olilice of Works, and in 1S67 was all ached to (he 
works department of the South Kensington museum. He travelled 
extensively for the museum, purclm.sing objects of art, and at the 
same time carried on his profession as an architect. In 1H83 he 
became keeper of the India museum at South Kensington, in 1892 
keejn-T of the art collections, in 1893 assistant-direuor, and in 
1896 director. In 1905 he became director of the Metropolitan 
Museum, New York, resigning in 1910. He was knighted in 1902. 
He died in London on March 29, igu. 

CLARKE, CHARLES COWDEN (1787-877). Knglish 
author and Shakespearian scholar, was born at Enfield, Middle.scx, 
on Dec. 15, 1787. His father, John Clarke, was a schoolm.-istcr, 
among whose pupils was John Keats Charles Clarke, taught 
Keats his letters, and encouraged hi.s love of poetry. He knew 
Charles and Mary Lamb, and afterwards ])ecame acquainted with 
Shelley, Leigh Hunt, Coleridge and Ila/.Htt. Clarke bet ame a 
music publisher in partnership with Alfrt d Novello, and married 
in 1828 his partner’s sister, Mary Victoria (1809-98), the eldest 
daughter of Vincent Novello. In the year after her marriage Mrs. 
Cowden Clarke began her valuable Shakesj.>care concordance, 
which wa.s eventually issued in tS monthly parts (1844-45), and 
in volume form in 1S45 as The Complete Concordance to Shakes- 
pearCf being a Verbal Index to all the Passages in the Dramatic 
Works of the Poet, This work superseded the Copious Index to 
. . . Shakespeare (1700) of Samuel Ayscough, and the Complete 
Verbal Index . . . (1805-07) of Francis Twiss. Charles ('owden 
Clarke published many useful books, and edited the text for John 
NichoFs edition of the British poets; but his most important 
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work consisted of lectures delivered between 18,^4 and 1856 on government’s South African policy. At the general election in 


Shakes|)eare anrl other literary subjects. Some of the more notable 
series were published, among them !)eing Shakespeare’s Characters, 
chiefly those subordinate (tSo.O, and Molitre's Characters (1865). 
In 18.SO he f)ut)lishi d ,i volume of original poem.s, Carmina Mini¬ 
ma. For some years after their miuriage the Cowden Clarkes 
lived with the Novellos in London In 1H40 Vincent Novello with 
his wife removed to Nice, wliere he was joined by the Clarkes in 
iH^b. After his fleath they lived at Genoa at the Villa Novello. 
'Ihey collaborated in The Shakespeare Key, unlockhif^ the Treas¬ 
ures of his Style . . . ( 1H70), and in an edition of Shakesj^eare 
for Messrs. Caswll, whi(h was issued in weekly parts, and com¬ 
pleted in It was reissued in iHho as Cassell’s Illustrated 

Shakespeare. Charles Clarke died on March 13, 1877, at (ienoa, 
and his wife survived him until Jan. 12, iH()8. Among Mrs. 
Cowden Clarke's other works may be mentioned The Girlhood of 
Shakespeare’s Heroines (i.H50-52), and a translation of Berlioz’s 
Treati.u' upon Modern Instrumentation and Orchestration (1850). 

See Re(olleetions of Writers (iHcjS), a joint work by the Clarkes 
containing letli-rs aral reminiscences <tf their many literary friends; 
and Mary Cowden Clarkes autrtbioeraphy, AI v Lon^ Life (iSpO). 
A (harmine, serii’-i ('f letters (x85o-f)i), addressed bv her to an 
Americin iidmirer of her work, Robert Ibilmaiino, was edited by 
Anne Upton Nettlelon as Letters to an Enthusiast (Chicago, 1902). 

CLARKE, EDWARD DANIEL (1769-1822). English 

min(>ralogist and traveller, was born at Willingdon, Sussex, on 
June 5, i7b9, and educated :it Tonbridge and Jesus college, Cam¬ 
bridge, In 1799-1S08 he made an extended tour through the con¬ 
tinent of Furo{)e and afterwards to Fgyjtt and Talc'stine. After the 
capitulation of Alexandria, ('larke was of considerable use in 
tiecuring for Fuigland the statues, sarcophagi, maps, manuscripts, 
etc., which h;ui becai collected by the hrench savants. He returned 
home by W'ay of Athens, Constantinople, Rumelia, Austria, Ger¬ 
many and I’rancc*. On arriving in Fnglatid Clarke made imiiortant 
donations to Cambridge university, including a colossal statue of 
the- Kleijsinian Ceres. lie received the beings of Ilarlton and 
\'eldham and near the end of iSoH was appointed to the pro¬ 
fessorship of mineralogy in Cambridge, then first instituted. The 
rnss. which he had collected in the course of his travels were sold 
(o the Bodleian library. He was also appoint(*d university librar¬ 
ian in tSi7 and w'as one of the* founders of the Cambridge I'hilo- 
sophical Society in 1819. Ht‘ died in London on March 9, 1S.22. 

The* following is a list of his principal works: Testimouv of Authors 
rrspnlinjii the Cotos\(il Statue of Ceres in the. PUhlic Library, Cam- 
bridi>e (1801 The Tomb of Alexander, a Dissertation on the 
Snri ophtiftus brought from Alexandria, anti now in the British Mu- 
.\eum (1805); .1 Melhndital Distribution of the Afineral Kini^dom 
(l.«‘we>, 1.807) ; A Dexenpiion of the Creek Marbles brought from the 
Shores of the Euxine Archipelago and Mediterranean and deposited 
in the I'niversity Library, Cambridge 1 1800) ; Trai'els in Various 
C(>untrir\ lif Europe, Asiit and Africa (1810-19; 2tid eel., 1811- 2 . 0 - 

See Rev. W. Otter, Life and Rnnain.x of E. D. Clarke, (London, 
i 82,0- 

CLARKE, SIR EDWARD GEORGE (iSp-iqoV Eng¬ 
lish lawyer and politician, son of J. G. C’larke, of Moorgalc street, 
London, was born on Eeb. 15, 1S41. In 1859 he became a w’riter 
in the India otTtce, but resigned in the next year, and became a 
law-reporter, He obtained a T.incred law scholarship in 1801, and 
was called to the bar at Lincoln’s Inn in 1S64. lie joined the 
home circuit, became Q.C. 18S0, and a bencher of Lincoln’s Inn 
in 1882. He api>e.ircd, among other cases, as counsel for Patrick 
Staunton in the Penge murder case (1877) for Mrs. Bartlett 
(18S6), for Sir W. Gordon-Cumming in his slander action (in 
which Edward \' 1 I.. then Prince of Wales, g.ivc evidence), and for 
Dr. Jarncson in 1806. He was knighted in 1886. He was returned 
as C'onservative member for Southwark at a by-election early in 
1880, but failed to retain his .seat at the general election which 
followed a month or two later; he found a seat at Plymouth, 
however, which he retained until 1000. He was soUcitor-general 
in the Conservative administration of 1886-92, but declined office 
under fhe Cnionist government of 1895 when the law officers of 
the crown were debarred from private practice. The most remark¬ 
able. perhaps, of his speeches in the House of Commons was his 
reply to Mr. Gladstone on the second reading of the Home Rule 
Bill in 1S93. I*^ he resigned his scat on the cjucstion of the 


1Q06 he was returned at the head of the poll for the city of Lon¬ 
don, but he offended a large section of his constituents by a speech 
against tariff reform in the House of Commons on March 12, 
and shortly afterwards he resigned his seat on grounds of health. 
He retired from the bar in 1914 and died in 1931. 

He published a Treatise on the Law of Extradition (4th ed. 
1903), four volumes of his political and forensic speeches; The 
New Testament: The Authorized Version Corrected (1913); The 
\ Book of Psalms: the Prayer Book Version Corrected (1915); 
and his autobiography. The Story of My Life (1918). 

CLARKE, JAMES FREEMAN (1810-1888), American 
jircachcr and author, was born ih Hanover (N.II.) on April 4, 
1810, He graduated at Harvard college in 1829, and at the 
Harvard divinity school in 1833. He was then ordained as minister 
of a Unitarian congregation at Louisville (Ky ), and soon threw 
himself heart and soul into the national movement for the abo¬ 
lition of slavery, though he was never a “radical abolitionist.’’ In 
1839 he returned to Boston, where he and his friends established 
(1841) the “Church of the Discijilcs,” which brought together a 
body of men and women active and eager in applying the Christian 
religion to the social problems of the day. Of this church he was 
the minister from 1841-50 and from 1854 until his death. He was 
also set rotary of the Unitarian Association and in 1867-71 ])ro- 
fessor of natural religion and Christian doctrine at Harvard. From 
18,59-30 he was editor of the Western Messenf:er, a magazine 
which is now of value to collectors because it contains the curliest 
printed poems of Ralph Waldo Emerson, who was Clarke’s per¬ 
sonal friend. Most of Clarke’s earlier published writings were 
addressed to the immediate need of eslaljlishing a larger theory 
of religion than that espoused by people who were still trying to 
be C'alvinists, people who maintained what a good American 
phrase calls “hard-shelled churches.” But it would be wrong to 
call his work controversial. In the great moral questions of his 
time he was a fearless and practical advocate of the broadest 
statement of human rights. He published but few ver.scs, but at 
the bottom he was a i)oet. He was a diligent and accurate scholar, 
and among the books by which he is best known is one called Ten 
Great Religions (2 vols., 1871-83). Few Americans have done 
more than Clarke to give breadth to the published discussion of 
the subjects of literature, ethics and religious philosophy. Among 
his books arc Orthodoxy (1806); Every-Day Religion (1886) and 
Sermons on the Lord’s Prayer (18S8). He died at Jamaica Plain 
(Mass.) on June 8, iSS8. 

His Autobiography, Diary and Correspondence edited by Edward 
Everett Hale, was published in 1891. (E. E. H.) 

CLARKE, MARCUS ANDREW HISLOP (1846-1881). 

.Australian author, was born in London on April 24, 1846. and 
died at Melbourne on Aug. 2, 1S81. He emigrated about 1S03 to 
.Australia, where his uncle, James Langton Clarke, was a county 
court judge. He was at first a clerk in the Bank of Australasia, 
and then Icamed farming at a station on the Wimmera river, Vic¬ 
toria. He was already writing stories for the Australian Maga¬ 
zine, when in 1867 he joined the staff of the Melbourne Argus. 
He also became secretary (1872) to the trustees of the Melbourne 
jiublic library, and later (1876) assistant librarian. He founded 
in 1868 the A’orick club, which soon numbered among its mem¬ 
bers the chief Australian men of letters. The most famous of his 
books is For the Term of his Natural Life (Melbourne, 1874), 
a powerful tale of an Australian penal settlement, which origi¬ 
nally appeared in serial form in a Melbourne paper. 

Sec The Marcus Clarke Memorial Volume (Melbourne, 1884), 
(ontuininK selections from his writinps with a biography and list of 
works, edited by Hamilton Mackinnon. 

CLARKE, MARY ANNE (c. 1776-1852), mistress of 
Frederick, duke of York, second son of George III., married before 
she was 18 a Mr. Clarke, a stonemason, whom she soon left. 
She became in 1803 the mistress of the duke of York, then 
commander-in-chief. The duke’s promised allowance was not 
j regularly i>aid, and to escat>e her financial difficulties Mrs. Clarke 
' trafficked in her protector’s position, receiving money from vari- 
1 ous promotion-seekers, military, civil and even clerical, in return 
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for her promise to secure them the good services of the duke. 
These proceedings caused a public scandal, and in 1809 Col. 
Wardle, M.P., brought eight charges of abuse of military patron¬ 
age against the duke in the House of Commons, and a committee 
of inquiry was appointed, before which Mrs. Clarke herself gave 
evidence. The Duke of York was shown to have been aware of 
what was being done, but to have derived no pecuniary benefit 
him.self. He resigned his appointment as commander-in-chief and 
lerminated his connection with Mrs. Clarke, who subsequently 
obtained from him a considerable sum in cash and a pension as 
the price for withholding the publication of his numerous letters 
lo her. Mrs. Clarke died at Boulogne on June 21, 1852. 

Srr Elizabeth Taylor, Authentic Memoirs of Mrs. Clarke (1809); 
W. Clarke, “Life of Mrs. M. A. Clarke,” in the Annual Register, vol. 
li. p. 61. 

CLARKE, SAMUEL (1675-1729'), English philosopher and 
divine, son of Edward Clarke, an alderman, who for several years 
was parliamentary representative of the city of Norwich, was 
born on Oct. ri, 1675, and educated at the free school of Norwich 
and at Caius college, Cambridge. The philosophy of Descartes 
was the reigning .system at the university; Clarke, however, mas¬ 
tered the new system of Newton, and contributed to its extension 
by publishing in 1697 a Latin version of the Traite de physique 
of Jacques Rohault, which was used as a text-book till supplanted 
by the treatises of Newton himself. Having taken holy orders, 
he became chaplain to John Moore (1646-1714), bishop of Nor¬ 
wich, who later presented him to the rectory of Drayton near 
Norwich. He sub.scquently became chaplain in ordinary to Queen 
Anne, who in 1709 presented him to the rectory of St. James, 
Westminster, in which year he became a Doctor of Divinity. 
As Boyle lecturer, he dealt in 1704 with the Rcing and Attributes 
of Cod, and in 1705 with the Evidences of Natural and Revealed 
Religion. These lectures, first printed separately, were afterwards 
published together under the title of A Discourse concerning the 
Being and Attributes of God, the Obligations of Natural Religion, 
and the Truth and Certainty of the Christian Revelation, in op¬ 
position to Hobbes, Spinoza, the author of the Oracles of Reason, 
and other Deniers of Natural and Revealed Religion. During 1712 
he published his celebrated treatise on The Scripture Doctrine of 
the Trinity. It is divided into three parts. The first contains a 
collection and exegesis of all the texts in the New Testament re¬ 
lating to the doctrine of the Trinity; in the second the doctrine 
is set forth at large, and exjilained in particular and*distinct prop¬ 
ositions; and in the third the principal pas.sages in the liturgy of 
the Church of England relating to the doctrine of the Trinity are 
considered. This book involved Clarke in some trouble in the 
Convocation, which subsequently blew over. 

In 1715 and 1716 he had a discu.s.sion with Leibniz relative to 
the jirinciples of natural philosophy and religion, which was at 
length cut short by the death of his antagonist. A collection of 
the papers which passed between them w-as published in 1717 (cf. 
G. v. Leory, Die philos. Problcme in dem Briefwechsel Leibniz 
und Clarke, Giessen, 1893). He died on May 17, 1729. 

Sec W. Whiston, Historical Memoirs, and the preface by Benjamin 
Hoadly to Clarke*s lEorfes (1738-42). 

CLARKE, THOMAS SHIELDS (1860-1920), American 
artist, was born in Pittsburgh (Pa.), on April 25, i860, and 
graduated at Princeton in 1882. He was a pupil of the Art 
Students’ League, New York, and of the £colc des Beaux Arts, 
J’ari.s, under J. L. G6r6mc; later he entered the atelier of Dagnan- 
Bouveret, and, becoming interested in sculpture, worked for a 
while under Henri M. Chapu. As a sculptor, he received a medal 
of honour in Madrid for his ‘The Cider Press,” now in Golden 
Gate Park, San Francisco, Calif., and he made four caryatids 
of “The Seasons” for the Appellate Court House, New York. He 
designed an “Alma Mater” for Princeton university, and a model 
is in the library. Among his paintings are his “Night Market in 
Morocco” (Philadelphia Art Club), for which he received a medal 
at the International Exposition in Berlin in 1891, and his “A 
Fool’s Fool,” exhibited at the Salon in 1887 and now in the col¬ 
lection of the Pennsylvania Academy of Fine Arts, Philadelphia. 
He died in New York city on Nov. 15, 1920. 


CLARKE, WILLIAM BRANWHITE (179S-187S L Brit¬ 
ish geologist, was born at East Bcrgholt, in Suffolk, on June 
1798. He received his early education at Dedham grammar school 
and in 1817 entered Jesus college, Cambridge; he was ordained, 
and became curate of Ramsholt, Suffolk. In 1S39. afur a severe 
illness, he left England for New South Wales, mainly with the 
object of benefiting by the sea voyage. He remaineil there, ac¬ 
cepted a clerical charge, and came to be regarded a.s (he “Father 
of Australian Geology.” In 1841 he discovered gold, l)eing the 
first explorer who had obtained it in situ in the country, finding it 
both in the dctrital deposits and in the quartzites of tin' Blue 
mountains, and he then declared his belief in its abundaiue. In 
1849 he made the first actual discovery of tin in .Australia and 
in 1859 he made known the occurrence of the iliamond. He was 
also the first to indicate the presence of Silurian rocks, and to 
determine the age of (he coal-bearing rocks in New South Wales. 
In 1869 he announced the discovery of remains of Dinornis in 
Queensland. He was a trustee of the Australian museum at Syd¬ 
ney and an acliv^e member of the Royal Society of New South 
Wales. In i860 he published Researches in the Southern Gold¬ 
fields of Neiv South ll a/cjr. He was elected F.R.S. in 1876, and 
in the following year was awarded the Murchison medal by the 
Geological Society of London. He died near Sydney on June 17, 
1878. 

CLARKSBURG, a city in the heart of the coal, oil and gas 
fields of West Virginia, U.S.A., on the West Fork river at the 
mouth of Elk creek; the county .seat of Harrison county. It is on 
Federal highways 19 and 50, and is served by the Baltimore and 
Ohio Railroad. The population in 1920 was 27,869 (88-5',, native 
white), and was 30,579 in 1940 by the federal census. 'The citv' li(‘s 
on a plain ijoo ft. above sea level, surrountled by beautiiul hills, 
in a rich agricultural and grazing, as well as mining, region, Jt has 
a large wholesale and retail trade. Coal, natural gas and electric 
power arc available for industrial uses, and the citv’ has numerous 
manufactures, with an output in 1935 valued at $32,000,000. Prod¬ 
ucts include glass, chinavvare, carbon electrodes, zinc, boxes, 
crates, caskets, barrels, brick, tile, machinery, evat)orated milk 
and other manufactures. 

Clarksburg was settled in 1765, and wa.s incorporated in 1785 
by (he general a.sscmbly of Virginia. It was named after George 
Rogers Clark. In 1917 the towns of Broad Oaks, Stealey Heights, 
Adamston and North View and several adjoining districts were 
consolidated with the old city of Clarksburg, which in 1910 had rt 
population of 9,201. A new charter was adopted in 1921, estab¬ 
lishing a council-manager form of government. In the next five 
years contagious diseases were practically eliminated, infant mor¬ 
tality was reduced far below the average for the country, a mu¬ 
nicipal playground .system was developed, the best record in (he 
State was e.stabli.shcd for the enforcement of the liquor laws. loss 
by fire was cut to a very low figure, public improvements costing 
$1,200,000 were made and the city debt was reduced by over 
$500,000. The bonded indebtedness of the city of ("larksburg in 
1940 w'as $173,000. Clarksburg was the birthjdacc of “Stonewall” 
Jackson, of Nathan Goff and of John W. Davi.s. 

CLARKSDALE, a city of northwestern Mississippi, U.S.A., 
on federal highways 61 and 49, 75 mi. S. by W. of Memphis; the 
county seat of Coahoma county. It is .served by the Illinois 
Central railway. In 1900 the population was 1,773; in 1020. 7^55-- 
(4,392 Negroes); and 10.043 in 1930 and 12,168 in 19-10 by the 
federal census. It is an important cotton and mule market and 
has cotton-seed oil mills and other factories. Jlie city was 
founded about 1830, and was first incorporated in 1S82 
CLARKSON, THOMAS (1760-1846), Engli.sh anti-.slavery 
agitator, was born on March 28, 1760, in Wisbech, Carnlis., the 
son of a schoolmaster. He was educated at St. Paul’s school and 
St. John’s college, Cambridge. Clarkson was first drawn to the 
subject of slavery by reading Benezet’s Historical Survey of New 
Guinea (for a prize essay in 1785) on the question set by the vice- 
chancellor of the university: “Is it right to make men .slaves 
against their will?” The English translation of the Latin of this 
prize essay, published in 1786, brought him into touch with Wil¬ 
liam Dillwyn, Joseph Wood and Granville Shar]), and soon a com- 



768 CLARKSVILLE—CLASSICAL EDUCATION 


mittfc of 12 was formed to do all that was possible to effect the 
abolition of the slave trade. Meanwhile Clarkson gained the 
sympathy of VVilherforce, Whitbread, Pitt, Grenville, Fox and 
Burke, and spent his days in travedling from port to port, gaining 
a ma.ss of evidenu’ which wa.s partly embodied in his Summary 
Vu'W uj the Slii\e Trade, and the Probable Conseguetices of its 
Ahulition. In May jt.S.s J'itl introduced a parliamentary discus¬ 
sion on the subjett, and Sir W. Dolbcn brought forward a bill, 
whith was passed in the House of Commons on June i8, provid¬ 
ing that the number of slaves carrii'd in a vessel should be propor¬ 
tional to its tonnage. In the same year, Clarkson published an 
Essay on the Impolicy of the Slave Trade, but could only get 
nine men, personally ar(|uainted with the facts of the trade, to 
promise to apf)ear before the I'rivy Council. Wilberforce and 
th(‘ committee, however, had obtained other witnesses; and in 
May ijHf) the former led a debate on the subject in the House 
of Commons, in which he was .seconded by Burke and supported 
by Lilt and I'ox. 

At the outbreak of the French Revolution, Clarkson hoped 
that the I'rench would sweej) away slavery with other abuses; but 
the hope was vain, arul after six months in Paris during which 
he enlisted the sym()athies of Necker, Mirabeau and the Marquis 
de la Fayette, he returned to England and to his laborious search 
for lurlher witnes.ses of the slave trafTic. After his health gave 
Way in m/q.j, C'lark.son laid a.side a<tive work for writing, pub- 
lishittg in iKo6 Portraiture of (^hwkerism, and, two years later, 
the History of the Rise, Pro(>ress and Accomplishment of the 
Abolition of the Slave Trade by the. Brit. Parliament. The bill 
for the al)oliiion had become law in 1H07, and finally, in 1815, 
British diplomacy secured the condemnation of the trade by the 
other (.ire.'it Powers, When the question of practical measures 
for its afnililion w;is unsuccessfully discussed at the Congress of 
Aix-I;i-Chapelle in iHiS. Clarkson personally presented an address 
to (he emperor, Alexander I., who communicated it to the 
sovereigns of Austria and I’russiti. In 1S23 the Anti-Slavery 
Society was formed with Clarkson as its vice-president. 

From (his date until hi.s death at Ipswich on Sept. 26, 1846, 
his child' works were 'Thoue,hts on the Neees.sify for Improving, 
the Condition of the Slaves in the British Colonir.s (1823), and 
Americati Slavery (rS^s) His Meni'drs of William Penn had 
apfx'ared in 1813. See T. KImes, Thomas Clarhson (1854), 

CLARKSVILLE, a city of northern Tennessee, 17 .S.A., on 
the Cundit’i laud river at the mouth of the Red river. 42 mi. N.W. 
of Nadivdle; the county seat of Montgoniety county. It is on 
Federal highway .|f, and is served by (be Louisville and Nashville 
and the 'I'ennessee Central railways and by river steamers. The 
population in ki.^o was t')40, 11,831. It is in a region of 

great scenic beauty, at the centre of the dark tobacco belt. It h,as 
a very large tr.ide in both leaf and manufactured tob.acco, and in 
pun-bred livestock and dairy product.s. There are flour mills, a 
snuff factory, inech.iniral rubber goods jdant and olher indus- 
trie.s. ('Iarl;s\ille w;is settled in 1780. was n.imed after Gen. 
George Koger,--'. ('lark and was chartered as a city in 1820. Dun- 
bar’.^ ia\e, an inli-resting cavern, is 3 nii. from the city. 

CLASS commonly denotes any group or set of [W'oplc or 
thing.s. This i.s clear in the use of (he term with reference to 
school and examination groupings. When ajiplicd to social groups 
the ti-rm in sometimes used in (he same way, and sometimes in 
the sense of “the higher or wealthier class” fin contrast with the 
mass of the people) In logic, and in science generally, the term 
cla.ss is not synonymous with any limited j’roup. It means a kind; 
and a kind may lie, but is not usually, a limited group. In any 
case this reference is not to number at all. A class may be 
known only through a single specimen (as sometimes happens in 
palaeontology) or it may consist of an endless stream of indi¬ 
viduals or groups of individuals. In biologv* this terra class has a 
delinitr or fixed place in the cl.assificatory scheme—it is one of the 
kinds into which a “kingdom” is divided, “kingdom” being the 
most (omprehensive class in the biological series. 

CLASS DAY, in American colleges and universities a day 
on which (he members of the senior or graduating class celebrate 
the completion of their courses. The ceremony may t.ake the 


form of a literary programme involving the reading of the claw 
history or the class poem, the delivery of the class oration or 
the presentation of the class play; it may include, too, the plant¬ 
ing of the class ivy or the class tree or the burning of books in 
a huge bonfire to signify liberation from class-room routine. 
Formal presentation of a memorial gift to alma mater, athletic 
contests, campus singing, receptions, banquets and other forms 
of entertainment reflecting the traditions of the institution may 
also characterize the event. 

CLASSICAL EDUCATION. In the universities of Great 
Britain archaeology, anthropology, numismatics, epigraphy, psy¬ 
chology, philology and geography are recognized as essential to the 
classical scholar who would understand and describe clearly condi¬ 
tions of life in the ancient civilizations. Western Europe has 
learned to realize the measure of its debt to Greece and to estimate 
the nature of the legacy it has received from Imperial Rome. The 
precision of classical literature leads to a sense of proportion, a 
standard of values, a respect for the truth of w'ords, and accuracy 
of thought. In the princifial secondary schools classical studies are 
not losing ground {see Public: Schools). As historical links exist 
with univ'ersity foundations, the great public schools conserve the 
best traditions of classical scholarship. In the ordinary .secondary 
.schools Latin in taught a.s one of several competing subjects Of 
new methods in use the following is one of the most interesting and 
most original. 

The Direct Method.—The direct method of teaching foreign 
languages aims at connecting the foreign word, phrase or .sentence 
directly with a thing, act or thought, without the intervention of 
Etiglish. Wdien a certain number of words have been learned, new 
ones arc e.xplaincd by a jKiniphrase in the same language; and in 
(he final stage, the literature is read and discussed in the original. 

A working system has been devised by which this method can 
be applied to Latin and (^reck. Time is saved, because the whole 
le.sson is taken up with the language, attention is kept, because 
the language used is real to us instead of artificial; understanding 
is easy, because what we do or see, explains what is said. In 
proportion as we exclude English words from our minds, we come 
to think in the language, and a feeling for its idioms and turns 
of speech is soon develoiied. Since the vocabulary used is simple 
and deals with every-day and familiar life, the attention can be 
exerci.sed on the peculiar inflections which distinguish the ancient 
languages. « 

Grammar is learned after use, not before, and is therefore less 
irk.somc. Short exercises arc used, to illustrate grammar; they do 
no harm if they come in their proper place (after use) and in due 
proportion. 

W'ith the reading book, from the very first all is read aloud 
and explained In the same language, the explanations being written 
and learned. English is never used unless it cannot be helped. 
Wlien the pupils arc fit to read an author, they know enough 
to dispense with English, Formal translation from English into 
Latin or Greek, the most dilVicult of all exercises, is reseiwed for 
the la.st two years of school life. Whoever does not understand 
must ask. No one is blamed for not understanding; all are 
blamed for not asking. 

In the reading lesson every line of the matter is read aloud; 
and very often the mere manner of reading shows whether the 
text has been understood, anti if it has not, it can be explained 
simply by correct reading. By reading the memory’ is filled, the 
ear is taught, the taste is trained; the language, in short, is learned 
in the most effective way. So much so that verses of all sorts, 
lyrics included, are written with case by imitation. But the real 
merit of this method lies in its effect on the learner. From the 
first stage to the last, the learners are willing to Icam, and happy 
In learning. (C. Br.; W. H. D. R.) 

The United States. —Classical education in the United States 
began with the founding of Harvard college and the Boston Latin 
school in about 1638. Following the English model (probably 
Cambridge) the only requirement for entrance to Harvard was 
the ability to read and speak Latin, and some knowledge of Greek 
forms, and this was also the aim of the Latin school. All lectures 
were in Latin, the curriculum consisted almost wholly of the 
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classics and students were required to speak Latin on the campus. 
The subsequent progress of classical education has been divided 
roughly into three periods: the pre-revolutionary period, the 
period to the close of the Civil War, and the modem period. 

During the first period admission requirements remained much 
the .same, as at Har\'ard, even arithmetic was not required until 
1693, and then not universally. In the colleges the classics re¬ 
mained supreme, although arithmetic, geography and anatomy 
were included in the curriculum of William and Mar>' in 1693, 
and physics in that of Yale in 1701. Also the forerunner of the 
University of Pennsylvania, under the influence of Benjamin 
Franklin, made considerable provision for science, and an impres¬ 
sive programme in science and history wa.s announced by 
Columbia in 1754, which, however, as not adhered to. 

The middle i>eriod was one of great educational expansion. 
Many new colleges and secondary schools WTre founded, and the 
States began to make provision for higher public education in the 
State universities. Public high schools also began to multiply. 
'Die curricula of the colleges were greatly extended, and the ap¬ 
pearance of new subjects in the requirements for entrance in¬ 
volved provision for them in the fitting schools. At first Greek 
and Latin, later Latin alone, were obligatory on all candidates for 
dcgrce.s, and while in some academics, notably tho.se for girls, and 
in the State universities, the tendency was to greater freedom, still 
the general tone of education was cultural, interpreted as classical. 

The modern jicriod has been one of revolution, both in ideals 
and practices. The carrying out of the theory of universal educa¬ 
tion, and the rapid growth of industrialism demanded greater pro¬ 
vision for vocational and scientific training. The public high 
schools still clung closely to the classical tradition but they showed 
the new influence in the great broadening of their curriculum. 
Where this was not done, vocational and trade schools discarded 
the classics for a more immediately practical training. In higher 
education, cither .separate scientific and technical schools were 
established, or increa.sed provision was made for science in the 
college.s and universities, and modern languages and the social 
science,s vied with the natural sciences in pressing their claims. 

Room for the new subjects could only be obtained at the ex¬ 
pense of the classics. The first to be seriously affected was Greek, 
which, (hough vigorously defended, had by 1928 been eliminated 
almost entirely from the curriculum of the secondary schools, and 
was studied by very few undergraduates in college. Latin also was 
severely curtailed and at one time seemed likely to go the way of 
Greek. Since the World War, however, there has been some reac¬ 
tion in favour of Latin in the colleges and it has continued to hold 
a large place in the schools, partly becau.se it is .still an important 
requireVnent for entrance to college. It was estimated that over 
1.000,000 pupils were studying Latin in the schools in 1928. It is 
not, however, the Latin of former days. Under the attacks of the 
new psychology and the advocates of practical studies the teach¬ 
ing of Latin, which formerly had been largely a mechanical prepa¬ 
ration for entrance examinations, has now been adapted rather to 
the immediate needs of the pupils studying it. In 1920 the general 
education board arranged with the American Classical League to 
conduct an inve.stigation of the classics (chiefly Latin) in the .sec¬ 
ondary schools. In the report, publi.shed in 1924, the aims of the 
teaching of Latin were set forth as follows; to read and under¬ 
stand Latin; to increase the pupil’s ability to understand the Latin 
clement in English, hnd to read, speak and write English; to de¬ 
velop historical and cultural background, correct mental habits 
and right attitudes towards social situations; to increase the ability 
to learn foreign languages; and to give an elementary knowledge 
of the principles of language structure. In the furtherance of these 
aims extensive recommendations were made as to curriculum and 
method of teaching. 'These have been very widely adopted and 
the text-books are rapidly being reconstructed to carry them out. 
As a result the outlook is bright for continued support of Latin, 
particularly in the secondary schools, as an important element in 
American education. (G. L.) 

France.—In France during the greater part of the 19th cen¬ 
tury, the position of classics in secondary schools was supreme. 
They alone led to the baccalaureate:—sole entrance to the uni¬ 
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versities and the liberal professions. Towards the end of (he 
century, a strong movement in favour of modem languages and 
science arose. In iSqvS a parliamentary committee was appoint 
to inquire into the subject. They reported in 1899, but it was 
not till 1902 that their conclu.sions were embodied in the estab¬ 
lishment of four alternative courses, a full classical, a Latin- 
modern languages, a Latin-science and a purely modem course, 
all of which led to the university. These cour.ses remained un¬ 
changed for nearly 20 years, and during that jx-rind the classical 
candidates for the baccalaureate, who in rc)04 numlx'red 3,337, 
fell to 2.775 j*' 1924. The L.itin-modern rose from 1.217 to 5.()()4, 
the Latin-scicnce from 2,229 to 5.241 and the sriencc-modem 
languages from 2,742 to 5.241. Thus, while Greek declincxl. the 
students taking Latin increased more than twofold and amounted 
to over 70% of the candidates. 

The World War brought its aftermath of discussion. In 1922 
M. Bc^rard, the minister of public instruction, proj^xised to make 
Latin and Greek obligatory in the earlier stages, and to cut clown 
the courses of two (classical or modern). A bitter struggle fol¬ 
lowed, in wliich the majority of exi>ert opinion was .against him. 
None the less, in May 1923 the President of the republic issued 
a decree embodying the projxjsals of M. Berard, and requiring a 
certificate of proficiency in Latin and Greek from all future 
candidates for the baccalaureate. A year later the Ministry fell 
and was replaced by a Radical one. The two courses have been 
maintained, but classics are no longer obligatory for all. though 
as the curricula of the girls’ schools have now been assimilated 
to tho.se of the boy.s, a classical education is equally ojX’ir to the 
former. 

Germany.—In Germany up to the end of the 19th cemtury, 
classics were likewise supreme. The full classical school, the 
Gymnasium, was wnth one or two exceptions the sole avenue to 
the university and liberal i)rofessions. In 1890, at the instance 
of the Kaiser, a conference was called in Pru.ssia. Its conclusions, 
largely embodied in the curricula of 1892, reduced (he number 
of hours given to classics and dethroned (he latter in favour 
of the mother tongue, while the universities were thrown oix*n 
to pupils from the Realgymnasium (Latin-modtTn .school) and 
(0 a large extent to those from the Obcrrealschulc (modern studies 
school). Similar reforms had already been adopted by other 
German states. The next outstanding feature was the founding 
of Reformgymnasia, where the first language was French. Latin 
not being introduced (ill the fourth and Greek till tin* sixth year, 
both being taught intensively. 'Thi.s tyix* was largely adopted in 
Prussia before the war. Clas.sical studies have ix^en open to girls 
since 1904. but (he numlwr taking (hem has not been very great. 
For education .since the war, no statistics are .available, but ac¬ 
cording to one authority, “the desertion of schools with Latin 
as a central subject is general.” Others arc less ix'ssimistic 
and the prevailing opinion seems to be (hat the Refomisihulen 
will ultimately he (he future type of German classical educa¬ 
tion, 

Italy.—Of the other Euroioean countries, the most interest¬ 
ing one from the classical standpoint of view is Italy Here, 
thanks to the reforms of Gentile, there has been a strong reac¬ 
tion in favour of classics, and by the royal decrees of May and 
Nov, 1922, clas.sical studies have been strengthened in the higher 
schools not only of the purely classical but also of the .scientific 
type. Latin in fact is now obligatory in all second.iry schools. 
Room for this increase has been found by cutting down the num¬ 
ber of subjects and reducing the time given to mathem.itics; the 
main object of the reform being (0 replace the former encyclo¬ 
paedic aim of the school by a cultural one based on direct knowl¬ 
edge of the classics. Latin is also a principal sul)ject in the girls’ 
high schools. 

Belgium.—In Belgium again the po.silion of classics apfxmrs 
to have improved. A committee was af>pointed after tin' War to 
consider the reform of the school syllabuses and the position 
of Greek. As a result, classics have been maintained in the 
Ath^nies Royales (high schools) and further Greek and Latin 
can be studied in those colics moyenms, which arc not within 
convenient distance of an ath^n^e. 
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Norway.—In Norway, likewise, the classics have recovered 
ground. In 1S96 Greek wa.s entirely hanished from secondary edu¬ 
cation; to-day it is iiicluded in one section of the higher schools 
(gymnasia), and can he studied by girls as well as boys. 

Czechoslovakia.—The republic of (Czechoslovakia has largely 
maintained the previous types of education, which were on Ger¬ 
man lines and as the system i,s co-educational, classical or Latin 
studies are equally (jpx'n to girls. 

Sweden.—-In Sweden cla.ssi<s seem to have somewhat lost 
ground. The pupils following a full (lassical or Latin course, who 
fen years ago were in a majority, are now outnumbered by those 
taking modern .studies. (C. Ur.; W. H. D. R.) 

Latin American Countries.—In Latin American countries 
less attentiofi i-. gudi to .stud\’ of (lassical languages than in other 
(ounlries who'^c (ulture is derived from the classical heritage. 
In llie tir^l [)l:i( e set ondary S( hook in most Latin American coun¬ 
tries were established at a time of re,u lion against schools main¬ 
tained by the teaching orders which had emphasized the classical 
basis in secondary educalion. Secondly, universities have con¬ 
sisted in the mam of loosely asso<dated faculties for probss.siohal 
jyreparation and are only just beginning to i>ermit the study of 
liberal art subje* Is either in existing faculties of philoso[)hy as in 
I{uen(>s Aire.^, or in newly created fa(ultie.s as in Santiago. In 
these the study of the classics may find encouragement in lime 
'riiirdly, the secondary school curriculum has developed by an 
accretion of subjects and unlike the development in Euro[)ean 
countries and the I'niled Slates, little* [irovision has been made 
for options or for differentiated courses. ('on.sec|iicntly, when 
the list of subjeiis (o be carried became too burdensome, a .solu¬ 
tion was lound by ciropiiing those subjects, especially Latin, which 
the [)Upils found loo clifticult and whose utility W'as not recognized 
by the parent.^. 

The situation in general may be illustrated from the practices 
of some* (»f the leading Spanisfi American countries, In the Argen¬ 
tine a movement to make L.itin an optional subject began as 
early as i.Syo and was realized in iSSb; in iHc^i proposals b(‘gan 
to be made* to drop it and by icjoi it di.saf>i.>e;ired entirely except 
in thrc'c* schools that c'njoy sjieci.il privileges of autonomy Greek 
had disapfieared as early as In Chile Latin censed to be 

re(|uirecl for gnicliialion from a .secondary school in 1S77 and 
gradually di.sappeared. In tc;::; an incjuiry elicited the opinion that 
room should be found in certain schools for the* study of Latin 
with or without Greek It is signiluant to note, however, that all 
students in the Institute) Teclagogico, the institution for training 
secondary school teachers, must take Latin, if they wi.sh to be¬ 
come s|)ec ialists in Sjeanish or any modern foreign language. In 
Uruguay J.alin grammar was taught in the first two years of the 
secondary lahool course in iS.Hc) but was dropped in Latin 

is rec|uired in Mexico of students who plan to enter the faculty 
of law of the university. 

In Hra/il the exception to the general {)racticc may be found, 
for here Latin is reciuired for four years of the six year second¬ 
ary course and Greek survives in some schools on an optional 
b.isis. 

The setimdary schocil situation is reflected in the univer.sitirs. 
The general absi'ncc of liberal arts faculties has been noted. The 
small number of professors of Latin or of Cireek is to be found 
at the Universities of Buenos .Aires and La Plata in the Argen¬ 
tine. in the Inslituto l’edag(.>gic<) of the University of Chile and 
in the University of Concejicibn in ('hilt*, and in the private 
Colegio Mayor de Nueslra Sehora del Rosario in Colombia. Latin, 
if not Greek, is still cultivated by the ecclesiastical orders and it 
is under the direction of their members that those who arc in- 
tere.'ited in the classics may pursue their studies beyond the level 
of the secondary .schools. (I. L. K.) 

CLASSICS. "W hat need to speak of Democritus? . . . Who 
does not place this philosopher above Cleaiithes, Chrysippus, and 
the others of later times? Thc'se appear to me to be fifth cLiss as 
coniiwred with him’’ ((//«’ nti/ti rum illo collati quintae classis 
vidrntur). Thus Cicero. Academics ii. J3, 73, The expression 
“fifth class, ” natural and familiar as it sounds to a modern ear, 
has an interesting history. Among the constitutional reforms as- | 


cril>ed to Servlus Tullius, the sixth king of Rome, was the divi¬ 
sion of the citizens into five classes according to the amount of 
their projierty as determined from time to time by a census. 
Hence the fifth classis denoted the lowest class of citizen from 
the point of view of w'ealth. It appears from Aulus Gellius, vi. 
13, that the term classicus was applied only to the first or highest 
classis: “Not all those who were enrolled in the five classes were 
called classici, but only the men of the first class, who were rated 
at 1^5,000 asses or more. ‘Below class’ was the appellation given 
to those of the second or other classes rated at a lower sum. . . . 
Thi^ I have brietly noted because apropos of M. C'ato’s sfieech 
in supjMjrt of the Voconian law the cjuestion is often a.skcd what 
is meant by classicus and what by ‘below class.’ ’’ W’hen or by 
whom the term w'as first used in a metajihorical sense to denote 
an order of merit, we do not know. This extension is already im¬ 
plied in the quintae classis of Cicero. Hut the first extant example 
of classicus to denote the highest order of literary merit seems 
to be Aulus (jelliiis (2nd century a.d.) xix., 8. 15 Julius Caesar 
in his treatise De Amlogia had laid down the doctrine that 
quadrifiac (in the jilural), even of a single chariot, is the only cor¬ 
rect u.se. and conversely that haretui (sand) is only used correctly 
in the singular. Gellius narrates a conversation on the matter 
with M. Cornelius Fronto, who supports the o{)inion of Caesar, 
and concludes with the words; “Now go, and when you have time 
see if you can find quadrii’ac in the singular, or liarena in the i)lu- 
ral, written by any of the elder orators and poets—I mean, by 
one who is a classicus and assiduus writer, not one w'ho is prole- 
tarius.” Assiduus seems to have been aitplied more generally to 
members of the wealthier classes, being ecjuivalent to locuples and 
indicating a person of property (C'ic. Rep. ii. 2 2-,to; cf. .Aul. Ge!l, 
xvi. 10). Proletarii, on the other hand, were the poorest citizens 
w'ho contributed nothing to the* stale but their offspring (proles)’, 
(c/. .Aul. (jcII. I . C ., Cir., Rep. ii. 2.:-4o). In modern times the word 
‘‘classic” is in common use of any author who has tholcd the 
assize of the centuries, or even of one who in his own time is 
classed with those who have; Macaulay. Roswell’s Life of Johnson: 
"What a singular destiny has l)een that of this remarkable man! 
d'o be regarded in his own age ns ;i classic and in ours as a com- 
|)anion!” But the term "classics" has been long and widely used 
to denote more especially the literatures of ancient (Jreece and 
Rome, and in that .sense it is employed hen*. 

THE LITERATURE OF GREECE 

Commencing with Homer, ancient Greek literature may be 
considered as extending down to Justinian (a.d. 5.?7), thus cover¬ 
ing a period of something like 14 centuries. Within this period 
if i.s usual to distinguish ( r) the Classical period extc'uding from 
Homer to the death of Alc.xander (323 n.c;.), (2) the .Ale.xandrine 
I)eriod from 323 ij.c:.-a.d. too, (3) the Post-.Alexandrine period 
A.D ioo-52(). The Byzantine period from 5:c) to the capture of 
Constantinople by the Turks produced no Ciieek literature of 
first-rate importance. 

The unique feature of Greek literature and one which lends it 
a unique interest, in addition to its intrinsic merit, is its original¬ 
ity. The Greeks invented all the great types of literature alike in 
poetry and in prose. Thus epic, lyric, elegy, tragedy, comedy 
in ix)etry; history, rhetoric, philosophy in prose—were all alike, 
as the very names declare, the invention of this extraordinarily 
gifted ix?ople. A ixjople whose literature is based upon foreign 
models may devote themselves to the cultivation of the different 
tyiK's in any order of succession, or may cultivate the several 
types in the same age with equal enthusiasm. But the Greeks, 
having no models, discovered and devcIoix*d the different forms 
in logical succession, one being evolved from the other according 
to the spiritual and social imi)ulses of the time. Moreover, when 
any one fonn was developed to its full perfection, they seem 
to have passed on to another. Hence it is that in Greek litera¬ 
ture more than in any other we can .speak of a given age as the 
age, not of this individual writer or of that, but as the age of a 
[larticuiar form of literature. 

Greek Poetry to 323 B.C.—Greek literature begins with the 
Homeric epic, represented for u.s by the Iliad and the Odyssey. 
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Tncre is evidence enough in these poems that they are themselves 
not primitive in the sense of being a first pioneer effort in the 
writing of epic. The recurrent epithets and conventional for¬ 
mulae, nay, the very metre in which they are written, imply a 
long ancestry of poetic practice and exix'riment. What makes 
these two epics unique among the epics of all literature is that 
on the one hand they are sufhciently near the dawn of literature 
to have yet upon them the dew of the morning, to have all the 
directness and simplicity and naivete which we associate with 
primitive poetry; and on the other hand they belong to a stage 
of development so far advanced as to have outlived the imjx'r- 
fection of form, and the triviality or vulgarity of thought which, 
in early poetry, are apt to offend the cultured reader. Moreover, 
they have developed at once a language and a metre—from what 
elements and by what stages developed we do not here enquire— 
which together constitute a vehicle for narrative epic such as no 
other people have ever possessed. And because of this union of a 
language uniquely suited to the metre, and a metre uniquely suited 
to the language, the union has resisted divorce. Down to the latest 
times, the same language and the same metre continued to be the 
one medium of Greek epic. The Romans borrowed the metre, but 
in Roman hands its character i.s entirely changed, and whatever 
other merits Roman epic may i>ossess, they are assuredly quite 
other than the merits of Homeric epic. Attempts to transplant the 
hexameter (g.v.) into English were—for reasoms which cannot 
he here elaborated—fored(x)med to failure. And what has be¬ 
come the favourite medium for epic in English, viz., blank verse, 
suffers in comparison with the Homeric hexameter much in the 
.same way as the Roman hexameter does in comparison with the 
Greek, a lack of lightness and mobility: defects which both 
in Roman cf)ic and in English, find their comiiensation in certain 
other qualities which are, however, of value only from the point 
of \’iew of poetry in general, assuredly not from the point of viev\ 
of epic poetry in particular. 

Alongside the Homeric type of Epos, i.c., the epic of chivalry, 
which had for its .sul)jecl the story of war and adventure in the 
heroic age, the kXea avdpeev of Iliml, ix. 189, etc., the Greeks 
early developed (juite another tyi.K* of Epos, which had for its 
business to inculcate the traditional wisdom of the race. As 
Hesiod, the earliest of (he didactic poets, belong.s roughly to the 
Homeric age—in Greek tradition Homer and Hesiod are regu¬ 
larly coupled together and regarded as contemj^oraries: Herod ii. 
5.^; I’lato, Ri’p. 3O3 A; 377 D; 5qc) D; Aristoph., Rafi. 1,033 
—he naturally chose for his didactic poems the Homeric hexam¬ 
eter. Two didactic poems are ascribed to Hesiod—the Theo^ony 
and the ICorA’i' and Days. True to Greek custom the hexameter 
remained clown to the late.st limes the recognized medium for 
didactic [loctry. 'I’he TJico\.\ony of Hesiod may be regarded as the 
forerunner of the philo.sophical poems bearing the title Ilept 
d'lVccos (On Nature). of which three were especially notable: (i) 
that of Xenophanes of Colc^phon. the founder of the Eleatic 
school of jihilo.sophy, in the second half of the 6th century, whose 
protest against (he unworthy ideas of Homer and Hesiod regard¬ 
ing the gods is w’ell known: 

ThvTa Ofo'ts ai'tdrjKtv ^Oprjpos O' 'Ueiobos t€ 

6 a(Ta Trap’ aaOpu'iTTOLCLV oveLdta Kal \p 6 yos tesTiv . . . 

cos TrXelcrr’ etpSty^avTo Oiisv dOtpLaria Itpya 

KXiiTTiLV poix^veiu re Kal dWrjXov^ dTrareueii' 

(“Homer and Hesiod ascrilicd to the gods everything that men 
think scandalou.s and shameful. . . . They recounted very many 
wrongful acts of the gods—theft, fornication and deception of 
each other.”); (2) Parmenides of Elea, the most distinguished of 
the Eleatics (c. 504 B.c:.); (3) Empedocles of Acragas (born c. 
495 n.c ), whose poem was the direct model of the Dr Rerum 
Katura of Lucretius (Lucrct. I. 726 sqq.). On the other hand 
Hesiod’s and Days was the prototype of a long series of 

poems of the practical type, including the Theriaca and Alcxiphir- 
maca of Nicandcr of Colophon, the Phaenomena of Aratus, the 
flalirutira of Oppian the Cilician, the Cynegetica, attributed to 
Oppian, but the work of a later poet from Apameia in Syria—all 
of which are extant, and of the no longer extant Halieutica of 
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j Caecalus, Numenius, Pancrates, Po.«;eidonius, as wa ll as of the 
Georgies of Virgil, the Cyner^rtira of (irattius and Xemesianus 
in Latin. 

To the epic age .succeeds that of iambus and elegy. Iambus, as 
a literary form, although it had a long life, from Semonides of 
Amorgos (c. 625 n.e’.) (0 Callimachus and Herondas in Alexan¬ 
drine times, never achieved an important independent exi.stenee. 
The reason is sufticiently obvious. The iambus—a short syllable 
followed by a long (.vee Iambic) —as the chief component of or¬ 
dinary prose speech is not of itself adequate to sup[)ort an indo- 
ixmdent tyjx? of jxietry. It is true that it does so in modern lit¬ 
erature, as for example in English. But the mere name "blank 
verse” by w’hich the iambic metre is usually described practically 
admits that “blank verse” differs from ordinary prose in either 
one of two ways. Either it betrays its poetic intention by an 
exactness of rhythm which i.s repugnant to prose, i.e., by a rhythm 
the recurrences of which produce metre, or by the ejuite adventi¬ 
tious use of rhymed endings, “the invention." as IMillon says, “of 
a barbarous age, to set oft wretched matter and lame metre" But 
in any ca.se (he iambus as an independent form newer attained 
first-rate importance in early times, nor does its recrudescence in 
Alexandrine limes in any way suggest that it could ever be of 
great importance by itself. As we shall immediately see, in con¬ 
junction with lyric metres in tragc'dy and comedy it was able 
to find a i>lace which could not have been taken either by the 
epic hexameter or liy any other metre. 

Elegy, on (he other hand, consisting of alternate hexameters 
and pentameters iqif.v.) is the nearest a[)prc)ximation to epic. 
But there does not seem e\er to ha\c Ijeen the least danger in 
(Jreek of confusing the' function of elegy^with that of epic. The 
name tXeyos, eXtytlov, eXeycia, iXfyela is of quite uncertain 
origin, but everything tends to show that from the first it was 
c"<sentially of a plaintive character, being regularly' accompanied 
not by (he lyre, the instrument of mirth, but by the flute, the 
instrument of mourning ifXfyot oi irpos avXde d66p(i>oi Opfjpot, 
Didymns ap. schol. Arisio[)h . Av. ;m7: 1 ‘ausan. x. 7.1;: cf. Aeseh., 
.1,1:. <)0o. Rumen. 332; Soph.. Tr. 640 sqq.; Eurip., Uel. 85, Iph 
Taur. 146, lOQi; Ovid. Ep. xv, 7, Amor. iii. 9.3: Hor. c. i, 33. i ). 
Who invented the form is not known (Hor. A P. 77). 

Quintilian, curiously enough, regards Callimachus as the chief 
: elegiac poet, and Philetas of ('os as the second (x.1.58), and 
j I’roiHTtius regards these two poets as his masters (v.i.i), In 
[ any ca.se the Greeks, at a very early jx'riod, extended (hr rangi* 

I of elegy far beyond the dirge or lament to poems of war and of 
I traditional wisdom. But they did not, like Ovid, use the elegiac 
i metre as ])ractically a substitute for the epic hexametcT. The 
I text of Theogni.s (of Ni.s.uein Megara, c. 500 n.c*.) in two books, 

I is the longest elegy (hat has come down to us. It hangs logi'ther 
very loosely and is rather a series of elegies of varying length than 
a single poem. In the. Alexandrine age we have various frag¬ 
ments of the Aitia of ('ailimachus and the whole (with one 
.slight lacuna) of his Hymn entitled the Path of Pallas (\avrpd 
IIaXXA6oy) in 142 lines. But the type of elegy which was car¬ 
ried to the highest perfection by the Greeks was wfiat is gen¬ 
erally known as the epigram, a highly polished poem in elegiac s, 
varying in length from a single distich to'half-a-dozcm or more, 
and of very various content. This tyix: makes up the gre;it bulk 
of the collection known as (be Greek Anthology (q.v ). 

Next in order of development and, of course, (0 some extent 
coincident in point of time, we have lyric poetry or song, and 
this of two types—on the one hand the individual or jiersonal 
song, and on the other the choral lyric. Of the first the remains 
arc exceedingly meagre and, indeed, are chiefly confined to the 
fragments of Alcaeus and Sappho. Of the high merits of the 
latter the Grcek.s .seem to have entertained no doubt, and moflern 
critics—^whether professed classical scholars or amateurs like 
Swinburne—have vied with one another in finding wnrd.s of im 
thusiastic and extravagant eulogy. 

Of choral lyric, on the other hand, we have very extensive re¬ 
mains, both as an independent literary form, and as an element 
of tragedy and comedy. Of the first our most important repre¬ 
sentative i.s Pindar, of whom, apart from consicleraiilc fragments, 
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we (K>ssess soir.r 45 odes classed—no( always correctly—as epi- 
nkian odes, or o<le,s in celebration oi victors in the j?*'innes (Olym¬ 
pian, I’yfhian, Xemean, Isthmian) W’e have also recovered in 
recent years (1896) a pajjyrus containing a certain amount of his 
junior contemporar>' BacchyJides, about six ptoems being prac¬ 
tically complete. The manner in which thc.se poets succeed in 
contriving that a poem which is in (he first inst.ince written to 
celebrate such an ephemeral event as a victory in the games should 
he of {jcrmanent appxjal, is a very interesting literary study, which 
will he more fittingly discussed in connection with I'indar {q.v.). 

The next important develo[)ment is the drama, including, of 
course, both tragedy (with the Satyric drama) and comedy. 
While in all likelihood these two sjxtcics of drama were of con- 
remix)raneou.s origin, tragedy was the earlier to attain a high de¬ 
gree of perfection; Aristotle's statement (Poet., c. v., 1449^36) of 
the comparatively late date at whi;h comedy was not formally 
recognized by the State, is confirmed by ejiigrapihic evidence 
from which it apinars the (oniedy was not officially n-cognized 
by the Slate until 4.SS-4H7 n.c ., while 'Lhespis, the father of Attic 
tragedy, is .viid to hav'e produced his first tragedy in 534 n.c. 

Tragedy is .said by Aristotle to have originated aTro rcoe 
k^apxhvTUiv Tov hOvpapiioe ( “with the leaders of the ilithy- 
ramb,” Poet. 4.1449“ 10), and (his scem.s to agree with the facts. 
The literary development of the dithyramb in honour of Diony¬ 
sus is as.sociated with the Dorian Corinth, and (Ireek tragedy on 
(he fate of it seems to be a combination of Doric choral song 
with Ionic dialogue. The gntat jK-riod of Attic tragedy is the 
5'th (ontury h.( and is mainly te|)resenfed for us by the re¬ 
mains of the three great Iragedian.s, Aeschylus (325-456 n.c.), 
Sophocles (406-406 n.c.) and hatriiiides (r. 4H0-406 n.c.) (79.ic). 1 
We also poss<'Ss I’^uripides’ Cyclops, the only extant Satyric drama, | 
the recently discovered /cliucutni of Sojihocies being in a frag¬ 
mentary form, The usual mc'thod of the firoduction of tragedy 
in the 5lh century wu.s in the form of a trilogy of tragedies fol¬ 
lowed hy a d/ia/ua aarvpLKOv (Satyric clram.i). 'I'he relation of 
this last form of drama, in which the spirit is in the vein of 
comedy, while (he chorus is a choir of s.ityrs, to tragedy is a 
siifijcct of debate. Aristotle regards the .satyric elemc'iU as orig¬ 
inal 4.i44()®i()) which seems the more' probable view’. On 

the other hand it has been held, both in ancient and modern 
times, that the satyric element was not original. .Xccording to 
an old view it was siipenulcled to Iragcaly by w;iy of comic relief 
(llor,, A P. :'2osqq.). Prof. Riclgew’ay, holding that tragedy orig¬ 
inally was non-Diunysiac, but connectc-cl with the soU-mn com¬ 
memoration of the dead, derives saturoi from Satrac, a Macedo¬ 
nian tribe, and holds that the introduction of the satyric cic'inent 
was coituicletU with the introduction of the worship of Dionysus 
at Athens towards the end of the* 71 h century it.c. 

('omedy originated, according to Aristotle, oiTrc) tuU' to. d>aXXtxd 
di^apx/fi'TiiJi^) d fTi Kai pve fi' ttoXXoTs rtoe rroXfoee f>Lapti’ti 
eopi^6p(i>a, “with the leaders of the phallic songs which still 
survive in many cities as an in.stitution” (Poet, .pi.pio' \ 1 ). This 
again seems a very prob.ible account, the natne wopcodia being 
clerivc-cl, not Irom xuvo), village, but from xte/xov, a comi)nny of 
revellers (Arist,, Poet. 3,i.p^,S-‘36 ff). These phallic songs were 
sung (Aristoph , Ac/t. “,\ncl 1 will follow and sing the phallic 
song,’’) by leweily dressed larocessionalists, phaUophoroi, and the 
intention was by mimetic symbolism to jiromcHe fertility (.Athen. 
621 E. Ecjr their dress and procc'dure cf. Athen. O22 H). Similar 
customs exist even at the present day, e-.g., in Maccalonia. 

The Alexandrine scholars distinguished .Attic comedy into Old 
ivaXala) and New (ria), tlic* further distinrtiem of Middle 
{ptaij) conu'dy dating only from the time of Hadrian. For us the 
only iH)et of the Old C’omeciy of whom a comf>!etc }>lay is ex¬ 
tant i.s Aristopihanes (q.v., c. 44(>-3H5 n c'.). 

We note some fc‘atiires which belong to the earliest stages of 
comedy. We notice first the frequency with which the chorus, 
from which the comedy takes its name, represents some species of 
anim.'d. Similarly we hear of play.s by Magnes entitled Birds, 
proKS, Call-wasps (cf. Aristoph. Eq 522 seq.). It is impossible 
to doubt that tragedy in the same way got its name from the 
fact that the chorus was represented as He-goats (rphyoi), or that 


; the Satyric drama was also named from its chorus of He-goats 
{ffOLTvpoLf cj. cTiT) 1.5. 13.21. Puck =* BocU (Ger.) = Buck 
(Eng.). Then we have the Parabasis or addre.ss to the spec¬ 
tators, also primitive, as is the Agon or debate between two op¬ 
ponents. The later plays of Aristophanes show a considerable 
divergence from the earlier. The three earliest plays— Achar- 
mians, Knights, Wasps —have a fully deveIo[>ed Parabasis, while 
in three of the later play.s— Lysist., Ecd., Plutus —the Parabasis 
has completely disapiieared. Similarly with the place of (he 
chorus in general. Thus in the Plutus the office of the choru.s is 
confined to dialogue, and there are no choral songs. The later 
plays thus exhibit tendencies which are carried still farther in 
the New Comedy. Menander (q.v., c. 323-293 b.c.), though his 
date falls in the Alexandrine period, has nothing to do with the 
Alexandrines: he declined the invitation of Ptolemy I. to go to 
Alexandria and remained in Athens. The characteristic feature 
of his comedy seems to have been faithful representation of life 
(cj. Syrian, in Hcrinog. 2 p.23 8 Rabe). Although his scanty re¬ 
mains have been greatly augmented in recent years hy discovery 
of jjapyri, we still have no complete play. The word XopoO ap-* 
pears after Epitrepontes 201: otherwise. Chorus, Agon, Parabasis 
have completely disappeared. 

Greek Prose to 323 B.C.—While prose doubtless preceded 
[)0(‘(ry. prose as a developed literary form is later than jxietrx’. 
Hence the history of Greek prose down to 323 b.c. is a much 
shorter story than that of Greek poetry in the same jH'riod. If 
we fake the three great literary types of pro.se to be history—the 
novel or romance, when it is developed is merely fictitious history, 
cf. Bacon, Advanc. of Learning ii.: “Poetry ... in respect of 
matter is nothing else but feigned hi.storx'. which may be styled 
as wrll in prose as in verse”—oratory, philosophic e.ssay or dia¬ 
logue—the natural order of development is history (including the 
fable or apologue, and the .speech as subsidiary elements), oratory, 
philosophic prose. 

Three historians in this jx'riod are represented by complete 
W'orks. First w'e have (he History of Herodolu.s (q.v., c. 484-425 
B.c ). His concejition of the function of history is clearly stated 
in his opening paragraph: TIpo 56 toii 'WiKaperjaio^ ioToplrjs airo- 
Hibe, UJ9 prjTt to. yeuopeua o-uOpoiircov rci XfMVLo t^cr 7 )Xa 
yiv-qrai, jxqre €pya ptyhXa rt Kai 6 (Xivp.aaTa, to. ptv "EXXT/ert, 
tA bi (iapliapoKTL airobfxOhTa, axXea yhrjTai, to. re aXXa 
Kai bC fiv aiTiriu irroXipqaav aWrj\oL<TL. “This is the history of 
Herodotus of Ha.Hcarnassus, publish(-‘d in ord(*r that w'hat has 
hapiwned may not lx* forgotten of men by the passing of time, 
and that the gre.-t and admirable actions of the Greeks and the 
barbari.ins may not become una{)precialeci, and in particular the 
rea'ions for (he war between them.” His object is thus sim]>ly to 
prevent the achievements of the past from being obliterated by 
time; he has no notion that a knowledge of the past should have 
any bearing either on the conduct of the present or the anticipa¬ 
tion of the future. As to his conception of the duty of the his¬ 
torian, wo need only note that he travelled widely and used all 
the sources of information open to him, whether monumental or 
oral In matters of disinite, he endeavours to slate both sides of 
the <iuesiion, but with refreshing candour he warns the reader that 
he does not affirm the truth of either side (ii. 123, vii. 152). On 
any \ iew Herodotus must always be regarded as one of the most 
charming of historians. His air of candour and naivete (QuintiL 
X. 1.73 ) heightened hy the archaic suggestion of the dialect (Ionic) 
in which he writes and the simple structure of his composition 
(Xt^is flpofxfvrj), his digressions, his picturesejueness give him an 
irresistible apjieal. 

Thucydides of Athens (q.v., c. 460-f. 396 b.c.) wrote a History 
of the Peloponnesian War, now divided into eight books. He tells 
us (i. 1) (hat he commenced to write his History as soon as the 
war began, as he foresaw that it was likely to be a greater and 
more important war than any that had yet taken place, an opinion 
founded on the fact that both the Athenians and the Lacedaemo¬ 
nians were at the height of their power, W’hile the other Greek 
States were likely to range themselves on the side of one or 
other of the protagonists in the conflict. His failure in 424 to 
save Amphipolis led to his going into exile, a circumstance which 
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gave him the opportunity to study the war from both sides 
(v.26). His conception of the function of historj' differs mark¬ 
edly from that of Herodotus. His idea is that a knowledge of 
the past is the best guide to the future (i. 22). Two peculiarities 
of his History must be noted. First the annalistic order of treat¬ 
ment. That is to say, instead of treating an episode of the war 
as a whole, he narrates events /card Bkpo^ nai r.r., after 

the form of a diar\’—all the ev^mts of a particular summer are 
grouped together, however unconnected they may be, and these 
are then followed by the events of the ensuing winter. Another 
remarkable feature is the use of set speeches composed in a 
highly elaborate form—showing the e.vaggerated use of the antith¬ 
esis which characterized early Greek rh('toric. His own account 
of the conception of these speeches is given in i. 22: “as to the 
speeches delivered by the several combatants cither when they 
were about to go to war, or when they w'ere already involved in 
it, it was difficult both for me in the case of six^eches wffiich I 
heard myself, and for tho.se w’ho reported to me .speeches from 
other quarters, to remember the exact words. I have written what 
it .seemed the various speakers would have said if they sjwkc to 
the purjK)se, while keeping as close as ixjssible to the general sense 
of what was actually said.” 

The third of the historians i.s Xenophon of Athens iq.v., c. 
43i-<' . 35.5 U His Hcllcnica in seven books continues the his¬ 
tory' of Greece from the point reached by Thucydides (411 n.r.) j 
down to the battle of Mantincia in 362 u.c. His Anabasis in .seven i 
books describes the exix'ditioii of Cyru.^, the Persian prince, 1 
against his elder brother Arta.xerxcs II. In this cxi)cdiLioii 10.000 
Greek mercenaries look part. When Cyrus fell in the battle of 
Cunaxa (401 u.c.) and the Greek leaders were pul to death by 
1 'i.ssapherncs, Xenophon caused new leaders to be chosen, in¬ 
cluding himself. 1 'he main part of the Anabasis describes the re¬ 
treat of the Greek merct-naries. Other strictly historical works 
by Xenophon arc his es.say upon Agesilaus, king of Sparta; an 
essay on Athenian Revenues; another on Lacedaemonian Polity. 

The art of rhetoric was a development of the 5th century’, the 
pioneer professional teachers of Oratory of whom we chiclly hear 
being Corax of Syracuse, his pupil Tisias and Gorgias of Lcon- 
tini (whose style we can infer from the extant fragments). The 
Alexandrine canon recognized ten Attic orators: (1) Antiphon 
iq.v., c. 4S0-411 B.c.) of whom we possess three Tetralogies, each 
consisting of four si)ccches, and three speeches in real cases. The 
interest of these s|)eeches is twofold, first as examples of early 
forensic oratory, and secondly, all being concerned with cases 
of murder, a.s throwing light uixin some intimate matters of 
Athenian social life which would otherwise be ob.scure; (2) An- 
docides (cj.v., born r. 440), under whose name four six-tichcs 
arc extant; (3) Lysias (r/.i*.), son of a Syracusan ix€tolkos, of 
whom 34 siiceches are extant. Simple and unaffected in style, they 
throw a flood of light on Athenian domestic and social life; (4) 
Isocrates (q.v., 436-,?38 b.c., when “that dishonest, victory at 
Chaeronca, fatal to liberty. Kill’d with refKirt that old man elo¬ 
quent”), of whom we have 21 orations. His interest is chiefly 
stylistic; he greatly influenced Cicero and through him modern 
prose style; (5) Isaeus (g.v., ft. c. 360 b.c.), of whom we have 
12 speeches (ii and 12 being incomplete). All the speeches, ex¬ 
cept No. 12, deal with the testamentary disposition of property 
and are of inestimable value for the knowledge of Attic private 
law; (6) Demosthenes {q.v., b. 384 n.c.), under whose name we 
have 69 orations (not all, however, being orations, and not all 
genuine), the greatest oratory of antiquity (Quintil. x. 1.76), 
While his fame rests especially on the Philippics, Olynthiacs, De 
Falsa Legatione, and, above all, the De Corona, many of the other 
sfxsechcs are of high merit, while his private forensic speeches are 
extremely valuable for the information they afford, jwrticularly 
in regard to (lie operations of commerce in ancient Greece; (7) 
Aeschines (q.v., h. 390 B.r.), the great rival of Demosthenes, 
of whom we have three orations; (8) Lycurgus (q.v., born c. 390 
B.C.): one speech extant; (9) Hypereides (q.v., bom c. 390 b.c), 
of whom we have fragments of six speeches, recovered since 1847 
from papyri; (10) Deinarchas (q.v., born c. 360 n.c): thrge 
.s{>eeches extant. 


Philosophic prose is represented by Plato {q.v.. h. 4;; n,c. on 
the seventh of the month Thargclion. a day afterwards celebrated 
annually by the Platonic school—d. 348-7 [his will is quoted 
Diog. L. iii. 41 1 ). under whose name we have 42 dialogues, be¬ 
sides some dozen letters. Some of the dialogues (in all of which, 
except the Laivs, Socrates is an interlocutor) are certainly spuri¬ 
ous, others of doubtful authenticity. -Ml we need note here is that 
in Plato Greek prose attains its supreme perfection, a grace and 
ease and flexibility, capable of every emotion of which the soul 
is cafiablc, such as perhaps no other pro.se in any language has 
attained. And this, coupled with sublimity and beauty of thought, 
with power to strengthen those hojx'S of men which aspire to 
immortality and seem to promise it, will ensure that such works 
a.s the Apology, the Phaedrus, the Phaedo, the Krpublic, will al¬ 
ways remain among the most precious heritages of humanity. 

Ari.'ctotle (q.v.. 3S4-332 b.c ) ha.s left such an immensity of 
writing that here we can do no more than indicate his chief works 
under their appropriate headings; i. Logic: Topica, Analytica; 
2. Natural Science (for which his position as tutor to Alexander 
no doubt gave him six^cial advantages): Ilistorui .humaliitm, De 
Partibus Ammaliinn; 3. Psychology and Metaphysics: De Anima, 
.Melaphysica; 4. Ethics: Nicomachcan Ethics; 5. Politics: Politics, 
Rrspublica Athrniensium; 6. Literature: Poetics. Rhetoric. 

For convenience we may here include Aristotle’s successor as 
head of the Peripatetic school, Theoi>hrastus of Eresos (r, 372- 
287 B.c), of whose writings we possess only: i. Historia Plan- 
tarum (Ilcpt <bvTun' iaropias). 2. De causis plantnrum (Ihpi (pvTuiv 
aiTLWP). 3. Characters ixapaKT^pts), and a few short pieces such 
as De Signis (lUpi (rr/petwe), which was a[)parently one of the 
sources used by Aral us for that part of the Phaenomcna (733- 
(154) which is called Aioarjpiai, and some smaller fragment.s. 

The Alexandrine Age, 323 B.C.-A.D. 100 .— i. Before re¬ 
viewing the Alexandrine perefs individually, it is worth while to 
note certain characteristics of the Alexiindrine p>oelry in general. 
In (he (irsl place it is no longer an original poetry like that of 
(he (.'lassical jx'riod. but imitative. One symptom of this is that 
quite (liflerenl kinds of poetry are cultivated by the same poet. 
Js'e.xl it is a learned jx)etry for the most part, and makes its 
apjx'al in the first )jlace to a learned audience—being full of 
leanu'il allusions, strange or archaic or dialectic words (yXwtraat) 
which had little meaning for the ordinary man. Again, ns in all 
learned poetry, the mere knowledge, of the work of an earlier 
poet irnix-ls the imitator in the search for novelty to .sacrifice sim¬ 
plicity. What is meant can be well seen by comparing Homer’s 
description of the abode of the gods in Odyssey vi, 42 sqq. with 
the successive imitation.s by Lucretius, Tcnny.son, Swinburne and 
again Tennyson. And the need for extreme elaboration lends to 
the cult of the short and highly {X)H.shed j)oem rather than of the 
longer poem in which such uniformly high fxflish would make an 
excessive demand alike on the poet and on his reader. Again wc 
note that the passion of love becomes now not a subsidiary, but 
a leading motive. Finally wc notice a tendency—not perhaps un¬ 
connected with the growth of large cities—to take for theme the 
happiness of the simple peasant’s life. 

Callimachus (born c. 310 b.c:.) is represented by six Hymns 
(five in hexameters, one in elegiacs), and by a large number of 
fragments in a variety of metres. Recent discoveries of papyri 
have added considerably to our knowledge of his work (esix'cially 
the A’tna and ’'la^^i). He is the chamjiion of (he short ix)em 
(Athen. 72 A). On the other hand his contemporary and rival, 
Apollonius Rhodius. attempted in his Argonautica in four books 
(5,83s lines) to revive the long epic (cf. Callim. Hymn ii rof), 
with Apollon. Rh. iii. 932 .vri;,). The didactic epic is revived by 
Aratus of Soli in Cilicia (born c. 315 b.c.) in his Phnenomena 
(1,154 lines), an astronomical {>oem, sometimes called *\>aLvbiiiPa 
Kcd Auxrrifjiiai because it falls into two well marked divisions— 
sometimes considered to be distinct poems—i-7.t2 describing 
the relative position of the stars in the heavens and their risings 
and settings, 733-1154 dealing with weather signs in general. The 
poem, which was greatly pirai.sed in later times (Ovid. Amor. 
i.15.6) and was translated by Cicero, contains two passages of 
unusual beauty, the Prooemium, from which St. Paul quotes 
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(Acts xvii. 28; “As certain also of your own poets have said. ‘For 
we are also his offspring’ ") and the lines (96-136) which tell how 
Justice forsook the earth. Nicander (born c. 200 b.c.) continued 
the didactic epic in a series of iK)cms of which two arc extant; 
Theriaca (958 lines), on the bite of venomous beasts, and Alex- 
iphannaca (630 lines), on antidotes. Neither of them has any 
poetic value. 

We hear of a Pkiad of eminent tragedians of the time of 
Ptolemy Philadclphos, but we have no extant comedy or tragedy. 
Lycophron, one of the PUiad, has left us, besides a few short 
fragments of tragedy, n i)0(mi of notorious ditbculty called Alex¬ 
andra, i.r , Ca.ssandra. Elt'gy is largely cultivated, (he most famous 
elcgist being Philitas (Philetas) of Cos (c. 300 n.c.), whose name 
is also a.ssociated with that of (.'allimachus by Propertius (iv.i.i). 

The one important new' poetic development of the period is 
the bucolic idyll associated with the names of Theocritus (born 
f. 305 B.c. in Syracuse, ef. A P. ix. 434, Athen. 284 A) and the 
later Hion and Moschus (pro!);ibly 2nd (entury icc.). This type 
of poetry, a short poem in hexameters dealing with country life, 
and espei ially with herdsmen, goatherds and shepherds, became 
the model for the Bucolics of Virgil, and through him of all later 
pastoral poetry. The beautiful lament for Bion ( ; Mosch. Id ), 
the authenticity of which some now deny, was the model for 
Virg. Bu(ol. X , Milton's “I.ycidas,’’ and Shelley's “Adonais,” 
The curious type of poetry called a mime, which has apparently 
some afhnity with the idyll, is now represented by the eight mimes 
of I-Ierondas (discovered in Egypt, 1890). The papyrus ms. 
obtained from the Eaj'um is in the i)ossession of the British 
Museum. 

2. The prose lUeratiire of the Ale-xandrine age is, for the most 
part, a leariu'd literature'. All branches of learning were cultivated 
with assiduity. The work of the Alexandrines in the dep.artmcnt 
of literary criticism is di.seus.scd in a later part of this article. 
'Fheir work in science—particularly mathematics and astronomy— 
hardly com erms us here. But a word must be said of three writers 
of this lime who arc' of more general interest. Polybius ((/."'., c. 
201-120 BC'. ) of Megalopolis in Arcadia, composecl his Histories 
('IffTopiac) in 40 books, of which oidy the first live are extant in 
their entirety, but wc know the plan of the whole work. Polybius 
has none of the graces of style, his virtues being those of accu¬ 
racy in det.iil and sound judgment. Strabo itjv., c. 63 b.c.-a.d. 
ic)) of Arnaseia in I’ontus, wrote a historical work ('TTronvr}ij,aTa 
laTopLhA) in 43 books, which dealt cursorily with the period be¬ 
fore Polybius, and in detail with the fieriod after Polybius (Suid. s. 
TloXe^^io?) : of (his only fragments are preserved (Praf^. Histor. 
(ir. iii. 400 .V77.). But his deo^raphy (rtoiypa^iKoi), is preserved 
almost entire. (Juite ajiart from its value as a contribution to 
the study of geography, his work is of extraordinary interest to 
(he general student from the multitude of incidental information 
which it givi's with regard to the various peoples mentioned in the 
course of the treatise, Plutarch (c/f., c. a.d. 46-120) of Chaero- 
nc.'ia in Boeotia, was a many sidc'd polymath, most of W'hose 
works are fortunately extant. They fall into two groups, (he Par¬ 
allel Lives (prob.ibly mc)Slly the work of his later life) and the 
series of [lopular essays called cc)llecti\ely Moralia (’llOud). The 
Parallel Lives (Btoi IIap(i\\7;\oi) consist of a series of biog¬ 
raphies (46 extant) of eminent historical characters, a distin¬ 
guished (Jreek being coupled with a distinguishc'cl Roman, to whom 
he seemed, in point of career, to bear some resemblance, each 
couple cif biograi>hies being followed by a Comparison xpiais), 
in which the two are compared. The' order of the biographies as 
given in the mss is not that of our ordinary editions, which is 
lia.sed upon the .Mdine c'dition and is without ms. authority, but 
partly follows chronological order. This arrangememt. however, 
is not Plutarch's: thus, c.g . we know from Plutarch himself 
{Thros. r) that the Lives of Lycurgus atxl Numa were written 
Ix'fore tho'^e of The.seus and Romulus The Moralia is an im¬ 
mense collection (7 vols. in Teubner ed.) of essays on the widest { 
variety of topics, ethical (these in the majority—hence the gen- ! 
eral title), historical, scientific. Though not profound, Plutarch j 
is generally interesting, and the incidental allusions are often of j 
Ibe greatest value. | 


ROMAN LITERATURE 

The story of Roman literature is a comparatively short one. Its 
whole lifetime is not ecjual to that single epoch of Greek litera¬ 
ture which we call the Ale.xandrine age. Again, while the literature 
of Greece exhibits a completely independent development, Roman 
literature is at every point based upon Greek models. A conse¬ 
quence of this is that, while Greek literature shows a logical devel¬ 
opment, that of Rome dev'elops more or less fortuitously. While, 
then, Greek literature is best presented in the order of evolution 
of the several literary tx'pes, there is no such reason for adopting 
the same method in summarizing the content of Roman literature, 
and the most convenient method of presentation is the chrono¬ 
logical, 

Roman literature may be said to begin about the middle of the 
3rd century b.c., and it i.s conveniently divdded into three periods: 
(i) the Republican age, 250-27 B.c.; (2) the Augustan age, 27 

B. C.-A.D. 14; (3) the Imperial age, a.d. 14-524. 

The Republican Age. —An account of the origins of Roman 
literature and of its representatives will be found under Lati.v 
Litf.raturi: : here, where our object is merely to present a con- 
.spectus of the extant literature, the earliest period from which 
nothing but detached fragments survive, may be clismi.ssed wdth a 
reference to the articles on Livius Andronicus (c. 284-204 B.c. >, 

C. Naevius from Campania (d. Utica 201 b.c.), Q. Ennius (239- 
169 B.C.), M. Pacuvius (b. 220 B.c.) and L. Accius (b. 170 b.c.). 

Ear more im[)ortant from our point of view are two poets who 
wrote comedies only. T. Maccius Plautus (q.v.) of Sarsina, in 
Umbria (r. 251-184 b.c.). is repre.senled by 21 extant comedies— 
the so-called fabulac Varronianac (Aul. Gell. iii. 3. 3). They are 
all transl.'ited more or less closely from the Greek (r/, Trin. prol. 
iS Ilnic Craece nomen est Thensauro jabulae: Pliilemo scripsit: 
Plautus vortit barbare, Nomen Trinummo fecit, and Asin. prol. 
10). ' 

P. Terentiu'^ Afer (c. iijo-i5() n.i.. 1 of Carthage became 
the slave of Terentius Lucanus, whose name he took on manu¬ 
mission. Six of his comedies are extant. His chief model was 
Menander: cf. Caesar’s lines ap. Sueton. Vif. Ter. "'Tii quoqiic tn 
in summis, O dimidiate Menander / Poncris et merito, purl ser- 
monis amator: / Lembus atquc utinavi scriptis adiiincta foret vis 
/ Comica, ut aequato virtus polleret honore / Cum Graecis ncque 
in line despectus parte iacercs: / Vnum hoc maceror et doleo tibi 
desse, Tcrenti.** (“You too, even you, half-Menander, are ranked 
among the highest and rightly, lover of pure Latin; but I wish 
your smooth verse had comic power, that its virtue might be 
equally honoured with the Greek and you were not despised in 
this respect. Terence, I am hurt and pained to find you lack this 
one thing.’’) The merit and demerit of Terence, ns here stated by 
(.'aesar, arc precisely what strikes the modern student—the pur¬ 
ity of his Latin and his lack of force. In (he economy of his come¬ 
dies, we note an innovation in that the prologue no longer has the 
function of introducing the play, but serves—much like the Para- 
basis in Aristophanes—as a vehicle of criticism {cf., e.g., Adelph. 
prol. 15 seq ; Heaut. prol. 22). 

The earliest work in Latin prose which is extant entire is the 
Dc vlgri Cultura of M. Porcius Cato {q.v., 234-149 b.c.), a mere 
comjK-ndium of precepts on agriculture. His Res Rusticae (three 
books) is also the only complete work extant of M. Terentius 
\’arro (i/.i'., 116-27 B.c ), the most learned Roman of his time, 
who in his long life proiluced an extraordinary variety of works. 
His agricultural treatise is an immense advance on that of Cato 
in point of style. Of Varro’s work De Lingua Latina in 25 books, 
only 5-10 are extant. 

In the hands of Varro's younger contemporary, M. Tullius 
Cicero {q.v., io(>-43 b.c ), Latin prose style attains its highest 
perfection. Cicero’s literary activity is amtizing. Apart from his 
speeches (of which 58 are extant), we have several treatises on 
rhetoric, a great number of works on jihilosophy—largely written 
in the last two or three years of his life and particularly after the 
death of his daughter Tullia, and finally his correspondence: let¬ 
ters (i) vid Familiares (16 books, 62-43 b.c.), (2) Ad Quintum 
Fr.atrem (3 books. 60-54 B.c.), (3) Ad Atticum (16 books. 68-44 
B.C.), (4) Ad M. Brutum (2 books 43 b.c.). The letters, written 
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as they arc in a completely intimate and informal manner, consti¬ 
tute an extraordinarily important commentary on the events of his 
time and, revised in relation to those events, form a very inter¬ 
esting psychological study. C. Julius Caesar {q.v., 102-44 ii.cj 
wrote a treatise, De Analo^ia (two books), which one would have 
liked to see, and a tragedy Oedipus, which one would have liked 
to see still more. We possess, however, his Commentarii dc bdio 
Galliro, seven books, covering the years 58-52 b.c., and Com- 
mcniarii de bcllo civili, three books, covering the years 40-4S B.c. 
The Bcllum Alexaudriniim is probably by A. Hirtius, who also 
added an eighth book to the Bcllum Gallicum. The authors of the 
B. Ilispauicnse and B. Ajricunnm arc unknown. G. S.dkistius 
Crispus (S6-34 B.c.) of Amiternum, wrote the Dc Catilinac cou- 
iurationc and the Bcllum lugurthinuvi, both extant, and Jlistoriac, 
covering the years 78-67 b.c., of which we have some fragments. 

Poetry in this period is represented by two names of the first 
rank. T. Lucretius Carus (q.v., c. gg-c. 55 B.c.) expounds the 
philosojihy of Epicurus in his Dc Rcrum Natura (six books), the 
title being a translation of Wepl ‘hiVcws, the title of poems by 
Xenophanes, Parmenides, Empedocles. He had a high reputation 
in antiquity. Virgil, who was greatly influenced by him and refers 
to him (without naming him ) in a famous passage of the Georges 
ii. 400, lu'Ux qui pot nit rcrum co^uosccrc causas Afqiie met us 
omnes ct incxonibile jatum Subiccit pedibus strcpiiumqiie Achcr- 
ontis avari, is preferred to him by Quintilian (X. 1.86 scq.), on 
grounds which merely concern the student of oratory, and thi.s 
I.ireferencc has been supported by the general judgment, but not a 
tew good judges would reverse the verdict. The strictly philo- 
soi)hical passages no longer appeal, but in the more popular pa.s- 
.sages, such as the Prooemiurn (i. 1-4.O, the eulogy of Epicurus 
(iii. 1-30), on the folly of fearing death (iii. 892-910), his jias- 
siunatc earnestness (docti Juror ardiius Lurreti, Stat. Silv. ii. 7.76), 
collided with genuine jwetic imagination and a real gift for poetic 
(‘Xpression, affects the modern reader ix'rhaps more than anything 
in Virgil. C. Valerius Catullus (q.v., b. at Verona [Catull. Ixvii. 
3.4. Mart. xiv. 195, Ov., Am. iii. 15.7] 84-d. c. 54 b.c.), the great¬ 
est of Roman lyric poets, is represented by 116 poems in a variety 
of metres, hendecasyllables, iambic, trimeters (including .scazons), 
sapphics, priapean, phalaecean, asclepiadcan, hexameters, elegiacs, 
iambic tetrameter catalectic, galliamhic (Ixiii). Most of his 
j)oetry .shows strong marks of Greek influence, and several poems 
are translations from the Greek: e.g., li. (from Sapjiho), Ixvi. 
(from the lost Hair of Berenice of Callimachus). His he.\ameters 
and elegiac.s—though sometimes extremely effective, as in his lines 
at his brother’s grave (ci.)—show much less grace and ease than 
his hendecasyllabic and priapean poems. Aiiart from techniciue 
he has the two chief gifts of the lyric ])oet—depth of feeling 
(“Tenderest of Roman poets nineteen hundred,years ago”—Ten- 
ny.son) and simplicity. 

The Augustan Age, 27 B.C.-A.D. 14 .—P. Wrgilius Maro 
(70-19 B.C., see Virgil), generally regarded as the greate.st of 
Roman poets, is represented by (i) Bucolica (Eclogac) ten poems 
in which Theocritus is imitated or even translated. Of these, only 
ii., iii., V., vii. and viii. are strictly pastoral, the i)astoral .setting in 
others being merely a framework, while in iv. (the so-called Mes¬ 
sianic Eclogue) there is nothing of the pastoral at all; (2) 
Gcorgica, in four books (i. Agriculture, ii. Tree culture, iii. Cattle- 
rearing, iv. Bee-keeping). The Georgies contain some of Virgil’s 
l)est poetry, e.g., the praise of Italy, ii. 136-176; the eulogy of 
country life, ii. 458-540; the story of Orjiheus and Eurydice, iv. 
4.53-527; (3) Aencis, in 12 books, the great national epic of Rome 
which, after ten years’ work, wms still unfinished (witness the 
‘‘pathetic half-lines,” the occasionally uncompleted hexameters) at 
his death, and was published by L. Varius against the expressed 
wishes of the poet. Virgil was a slow and careful writer (Quintil. 
X. 3.8, cf. Donat., Vita Verg. ix., Aul. Cell. xvii. 10.2). This very j 
care and elaboration probably rather militates against the cssen- I 
tially epic virtues, and it is not so much as a whole that the poem ' 
appeals, at any rate to the modern world, as in certain supreme 
passages in which the poet rises above his immediate theme and 
which are really in the nature of digressions. Q. Heratius Flaccus 
(65-8 B.C., see Horace), bom at Venusia, was the son ol a frecd- 


: man (cf. Uov.Sat. i. 6.6; 45, 86). After the battle of Philippi (44 
j B.c.) he returned to Rome where presently he became a member 
of the circle of Maecenas. His extant work is of two ()uiie diftet- 
entclas.ses—lyrical {Odes, Epodes, Carmen Saccularc) anil poems 
in hexameters (Satires, Epistles, Dc Arte Poctica). The Satires 
(saturae or Sermoues) in two books, written between .41 and 30 
H.C., deal lightly with the foibles and follies of .social life, and the 
Epistles, 20-13 B.c.,in two books, are very much in the same .sivle 
as the Satires, with a greater preponderance of literary themes, 
which is emphasized in the epistle which l)cars a separate title; 
(ht the Art of Poetry. It is upon his lyrical poem.s that the fan\c 
of Horace as a poet really rests (Quintil, x. 1.96), and his success 
is due, not to any rare and high gift of poetic inspiration, but to 
his capacity for expressing with unsurpassed felicity, the com¬ 
mon thoughts which touch most nearly the common heart of 
humanity. Albius Tibullus (q.v. d. 19 B.c. while still young) be¬ 
longed to the circle of M. X’alerius Messalla Corc inus, and was on 
friendly terms with Horace, who addressed to him Carm. i. 33 and 
Ep. i. 4, and Ovid (cf. Ov. Tr. iv. 10.51, and the beautiful elegy 
on Tibullus, Ov. Amor iii. g). We possess four books of eligies 
under his name, but Bk. iii. is by “Lygdamus,” a ])si'udonvm for 
some undetermined poet; iv. i (jianegyric on Messalla ) is by some 
unknown author, while iv. 7-12 are by Suliheia, a poi-less of the 
time of Tibullus. To call him “polished and elegant” as ()uintilian 
does (x. 1.93) hardly does justice to his tender grace. 

Sextus Aurelius Propertius (q.v., born c. 49 B in Umbria, 
probably at Asisium [Assisi], where the name Propertius onurs 
in inscriptions) is represented by four books of elegies. l’ro])ertius 
has an irregular strength which is in marked contrast to the eijualile 
I)()li.sh of Tibullus, and in the matter of form hi.s pentameters have 
an elasticity and freedom which make the elegiac di.stiih in his 
hands almost a new’ metre. Bk. iv. 11—the eonduding elegy in 
our follection—is an excellent example of his mature style. P. 
Ovidius Na.so (b. Sulmo 43 b.c. —died c. a.d. 18, see Ovid) has 
left us a great variety of work. His undoubted poetic (juali- 
ries are rather obscured by the amazing polish and facility of liis 
versiliealion. There remain but two poets of the Augustan age 
who need be mentioned here, both writers of didactic epic. Grat- 
(ius, a contemporary of Ovid (Ov, Ep. ex. Pont. iv. 16.34), wrote 
the Cynegctica, a treati.se on hunting after the Greek model, of 
which 541 lines ore extant. Manilius, of whom nothing i.s known 
ex<ept what can he inferred from his poem—he must have written 
after a.d. 9, beeau.se in i. 898 he refers to the defeat, in that year 
of Varus in (he Teuloburg forest—wrote Astronomira (in hvc 
books), which is extant. 

The prose writers of the Augustan age include only one name of 
first iniiiorianee. T. Livius (59 b.c.-a.d. 17, sec Livy), was born 
at I’alavium (Padua, cf. Mart. i. 61.3). In Rome he enjoyed the 
friend.ship of Augustus in spite of his admiration of Pompey (Tac, 
.Inn. iv. 34). We hear of philosophical works and .scmi-pliilosoiih- 
ieal dialogues written by him (Scncc. Eip. 100.9), but his fame 
rests on his hi.story of Rome (Historiae ab urbe condita) down to 
his own day (it was actually carried as far as 9 B.c.), The work 
was in 142 books, of which there are extant 35, viz.,i.-x. (down to 
293 B.C.), xxi.-xlv. (218-167 B.c.). The lost books are reiire.sented 
by Periochac (summaries of contents) composed c. 4th century 
A.D., which we possess for all except 136 and 137. An Oxyrhynclms 
jiajiyrus pre.serves some excerpts from Bks. 37-40; 48-55. Livy, 
deficient as he was in technical equipment, is not exactly a .scien¬ 
tific historian, but he is at least an honest one. In style he is nearer 
Cicero (cf. Quintil. x. 1.39) than Sallust. His language (despite 
Asinius Pollio’s reproach of Patavinitas, Quintil. i. 5.56; viii. 1.3, 
the reference of which is obscure), with its somewhat jyoetical 
colouring, is splendidly adapted to his task (Quintil. i. i.ioi). 
Other minor prose writers are Pomjieius Trogus, L. Annaeus Sen¬ 
eca of Corduba (Cordova), and Vitruvius Polliu (qq-v.). 

The Imperial Age..—Under Tiberius in a.d. 30, C. Velleiuis 
Paterculus wrote for M. Vicinius (consul in that year) his Historia 
Romana, a sketch of Roman history in two (extant) books. A 
contemporary writer of first importance, L. Annaeus Seneca 
(a.d. 3-65), son of the elder Seneca, has left us nine lragedie.s 
imitated from the Greek, and numerous prose philosophical 
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writings. M. Annaeus Lucanus (a.d. 39-65), nephew of the fore¬ 
going, is represented by an epic in ten ixjok.'i Dc Hello Civili, on 
the civil war between ]\jm[)ey and Caesar. More rhetorical than 
poetical, Lucan has some memorable lines. Aulus Persius Flaccus 
(a.d. 34-62), is the author of .six satirc.s, mainly on the literary 
life of his time and on cjua.si-philosophical subjects. T. Calpurniu.s 
Siculu.s, in the reign of Nero, ha.s left us seven eclogues full of 
adulation of Nero; the anonymous poem De Liude Pisonis is also 
now attributed to him. L. lunius Moderatu.s Columella, contem¬ 
porary with Seneca, is the author of 12 books De Re Rmtica in 
prose except the tenth book which is in hexameters. Next wt 
have a group of four poets; I*. I’apinius Statius (b. between a.d. 
40 and 45, died c. 98) author of two epic.s— Thebais and Achilleis 
—and a collection of poems in various metres with the general 
title Sil'vae. Valerius Idaccus in the time of Ve.spasian, to whom 
his poem is dedicated, wrote the Ari^^onautica in eight books. The 
matter is mainly taken from the Aryoniiutka of Apollonius Rho- 
diuh and the style is a rhetorical imitation of \’irgil. T. Catius 
Silius Itaiuus (d. loi ) in the reigns of Nero, X’itellius and Vespa¬ 
sian, wrote an epic Pioiiai (17 book.s). llis poem, the matter of 
which is mainly taken from Livy, is highly rhetorical and has 
lilfl(' |)oeti(al merit. A tnuch more brilliant poet is M. Valerius 
Martialis (born c. a.d, 40, d. shortly after 100), represented by 
14 books of ei)igrams. some being of remarkable beauty. 

r. I’linius Secutidus (r. a.d, 23-79) 77 presented Titus with 

his Noturalis Historic (in 36 books), t^fuite devoid of style and 
of no independent authority, the work is of considerable impor¬ 
tance as preserving information fr(/m authorities now lost. M. 
I'aljius (,)uintilinnus (c. a.d. 35-95) is the author of the Institutio 
Oratorio in 12 books, liook x. (ontaining a sort of comparative 
sketch of Creek and Roman literary history, wliich includes very 
hapjjy iritic|ues of the leading Creek and Roman wTiters. Th(' 
greatest prose writer of the Imperial age is C. Cornelius Tacitu.s 
(c. A.D. 54-r. 118); we have his Dialo^^us de Oratoribus, A^rirola 
(AD. 98) iiermania (about the same date),///s/onV.? (a.d. ()()-~96), 
Annals (probably written after ad. C. IMinius Caecilius 

Secundus (6i-c. 114). neidiew' of tin* elder I’liny, is re[>re.senfe(l 
by nine lH)oks of letters, and in adflilion l^y the historically very 
important Panef'yriens on Trajan and the correspondence with 
'I'rajan (including the extraordii»arily important letters 96 and 97, 
dealing with the trial of the early C'hristians). C. Suetonius 
'rranquillus, who, under Hadrian, held the ofiice of imperial 
secretary (ah epistulis), wrote the lives of the emperors {De Vila 
Caesarum) from Caesar to Domitian. We have also hi.s treatise 
De (Irammatiiis et de Rhetoribus, originally part of a larger 
work, De I'lVr.v Illustribus, of which the extant Vitae of Terence, 
Horace, Lucan, Tassiemis Crispus, and the elder Pliny are frag- 
rnent*; D, lunius luvenalis (b. Aquinum, probably a.d. 67) has left 
I 5 satires w'ritten under Trajan and H.idrian. Juvenal is n master 
of vivid phrase; c.g,. his account of sirc'et dangers in Sat. iii. 264 
S(f(/. So his single lines are memorable : "'jadt indii’natio versiinV’ 
(i, 7(j). “mens ,sana in eorporc sano" (x 356), “ma.vima debetur 
pitero reverentud (xiv. 47). We must dismiss the remaining 
authors summarily—with again a reference to their sejiarate bio¬ 
graphical articles and the article Lat[.\ Litkkaturf. : M. Corne¬ 
lius Pronto (.’ml century ad ); Aulus Cellius (born r. 130); L. 
Apuleius (b. at Maclaura, in Africa, a.d. 114); the Perui^ilium 
\'eneris, by an author unknown; Ammianus Marceliinu.s (born c. 
332); Deciimrs Magnus Ausonius (born at Hordeaux c. 300): 
Claudius C'laiuiianus (born at .Mexandrin. died .104); Aurelius 
Prudentius ('lemons, the first great Christian poet; C. Lollius 
.Vpollinaris i’^idonius (e. 430-480). and lastly, Boethius (bom c. 
480, executed 524). 

HISTORY OP SCHOLARSHIP 

Pre-Alcxandrinc.- The history of classical scholarship goes 
back to a date so early that it is hardly possible to fix a superior 
limit As soon as a philosopher began to criticize a literary work 
(e.y., Xenophanes on Homer and Hesiod), so soon scholarship in 
the xvidesl sense may be said to have Begun. Philosophic sfiecu- 
lation soon raised the question of the relation of the name to i 
the thing named, or. in other words, directed attention to the true 
or inner meaning of words, the tri'^oXoyia, as opposed to the i 


! conventional meaning, and thus founded the science of etymology. 
I Directly connected with this was the question of the right use of 
j language, dpdoireia, with which the name of Protagoras (born c. 
j 485 B.c.) was especially connected (Plato, Phaedr. 267 C.). This 
; again naturally led to a consideration of the function of words 
in a sentence and thus to the evolution of a grammatical termi- 
noIog>^ Plato already distinguished 6vojjLa and not so 

much as noun and verb, but as subject and predicate (c/. Plato 
Sophist. 261; “There are two sorts of intimation of being given 
by the voice. . . . That which indicales action we call a verb 
. . . and the other, which is an articulate mark set on those 
who do the actions, we call a noun’’ c/. Cratyl. 425 A., Aristoph. 
Nub. 681 sqq.) Ari.stotle distinguished uvo/jLa, ApOpop (Poet. 

xxi.7), ahvbeapo% (Rhct. iii., 5.2, etc.)—noun, verb, article, con¬ 
junction. 

Alexandrine Period, 300-1 B.C.—Alexandria (for description 
rf. Strabo 793 sqq.) was founded by Alexander the Great in 331 
B.c::. After his death it became the capital of Egypt and the scat 
of the Ptolemaic dynasty. Under Ptolemy Soter (323-285 n.c.) 
and Ptolemy Philadelphus (2S5-247 b.c.) the two libraries and 
the museum of Alexandria became the greatest centre of literature 
and learning in the world 

The fir.sf librarian was Zenodotus of Ephesirs (c. 325-260 b.c,). 
As librarian he classified the epic and lyric poets, the tragedians 
being classified by Alexander Aetolus, the comedians by Lyco- 
[diron. As a scholar he made a critical recension of the Iliad and 
the Odyssey, founded on numerous mss,, and com})ilecl a Homi'ric 
glossary (’OjuTjptxai rXwfrtrat). He seems also to have dealt with 
the text of Hesiod, Anacreon and Pindar. As a critical scholar he 
seems to have erretl on the side of too great subjectivity. 

'I'he i.)oet Callimachus, who did much in the way of making 
(utalogues (rru'axev), is often said to have succeeded Zenodotus as 
librarian, but there is no evidence for the statement (cf. Calli- 
maclnis, Loeb ed. p. 6 sqq.'). The next librarian of whom we hear 
is Eratosthenes of Cyrenc (l»orii c. 275 b.c,), who became librarian 
c. 235. A man of niany-.si<led learning (hence called by his 
admirers pentathlos, while his detrac(or.s called him Beta, imply¬ 
ing that he was second-best in all departments, but first in none), 
he wrote on geography, mathematics, astronomy, chronology. Wc 
are here concerned only with his work in classical scholarship, in 
which his chief production w.as a treatise on Old Attic Comedy 
(Tfpi T7JS apxo-la^ Kcopcybia^), His successor in the librarianship 
was Aristophanes of Byzantium, who became librarian in 195 b c. 
He edited Homer, Pindar, Euripides, Aristophanes. He also cl;ib- 
orateil a system of critical signs (obelus, sigma, amisigma) and 
accentuation, divideil the stroi)hes of the lyric poets intoxtoXa 
(“limbs'’) and made an epitome of Aristotle's Natural History 
(ed. Lambros 188^). His successor, Aristarchus of Samothrace 
(c. 2 17-145 B.c.), enjoyed still greater fame and became for later 
antiquity the ty])e of the philologist (Cic. Ad. Att. i i.}.3). He 
publi.shcd two editions of Homer, in which he followed the admir¬ 
able principle, 'Oprjpov cracprjpii^eLi’ (explaining Homer 
by Homer), edited Hc.siod, and concerned himself also with the 
text of the lyric poets, the tragedians, Herodotus, and Aristoph¬ 
anes, w'riiing both continuous commentaries (viropv'npara) and 
treatises on special ({uestions (avyypappaTa). Aristarchus was the 
first to recognize the eight parts of speech (()uintil. i. 4.20) 6 popa 
(noun), i^rjpa (verb), hvrupi'pla (pronoun), trrlpprjpa (adverb), 
pfTOxii (participle), ApOpov (article), cvvht<Tpo<i (conjunction), 
jrpbStOLS (pre}>osition). 

His pupil, Dionysius Thrax (c. 170-90 b.c.), wrote a Greek 
grammar, TexeT? TpappanKr], which retained its vogue down to 
the Renaissance and has been the ultimate model of all mod¬ 
em grammars (ed. Uhlig, Leipzig, 1S84), Didymus, on account 
of his industrv* surnamed x^Xc^repos (copper-guts), wrote on 
Homer. Hesiod, Pindar, Bacchylidcs, the comedians, the Attic 
orators, and Thucydides. 

Post-Alexandrine Period, 1 B.C.-1350.—Dionysius of Hali¬ 
carnassus (who lived at Rome from 30 b.c. onwards) wrote a 
number of valuable works on literary criticism; Letters to Am- 
maeiis I.*and II., De Compositione Verhorum, De Oratoribus 
Antiquis, Letter to Pompeiiis, etc. .\ very valuable treatise On the 
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Sublime (Ilepl i^ous) is extant, probably of the ist century a.d. 
Apollonius Dyscolus (c. 130) wrote a valuable treatise on syntax 
in four (extant) books. The most valuable feature of the scholar¬ 
ship of this period is a series of works on lexicography and kindred 
subjects by Moeris. Phrynichus, Harpocration, Pollux, Hesychius, 
.Stephanus, Suidas, Photius, and the 12th century Etymologicum 
Magnum. Mention should be made of the Deipnosophistac of 
Athenaeus (2nd century) which preserves much curious informa¬ 
tion and is the source of most of the extant fragments of the 
Greek comic poets. Lihanius (r. 314-393) is the author of a Life 
of Demosthenes and of Arguments to his speeches. With him 
we must close the talc of cla.s.'^ical scholarship for nearly i.ooo 
years. 

The Revival of Learning or the Italian Period 1350 - 1527 . 

—A general account of the Renai.ssrince is beyond the scope of 
this article and we can merely mention sonic of the leading names. 
Francesco Petrarca (1304-74) and Giovanni Boccaccio (1313-75) 
have an interest only as pioneers, being intere.stcd in Greek, but 
not themselves expert Greek scholars. Manuel Chrysoloras (1350- 
1415), a Greek immigrant, taught Greek in Florence (1396-1400). 
It was at the instigation of another Greek, Gemistus Plcthon 
(< 355 “M 5 -)> fhat Cosmo de’Medici fouruled an academy for 
the study of I'lato. His pupil, Joannes Bessarion (1403-72), a 
naliv(‘ of Trebizond, came to Italy in 1439 with the Greek 
eni[KTor in an endeavour to unite the Greek and Roman churches. 
'Fhereafter he joined the Roman Church, becoming presently 
bishojj of Frascati. He died at Ravenna in 1472, bequeathing his 
collection of m.ss, to Venice (St. Mark’s Library). Theodorus 
Gaza (c. 1400-c. 1478), of Thessalonica, taught Greek for a 
time at Ferrara, afterwards in Rome and Naiih^s. His Greek 
grammar was jirinlcd by Aldus Manutius at Venice in 1405, and 
he was also the author of translations of Aristotle, Aclian, Theo¬ 
phrastus Dc Vlautis, and of Dionysius. Dc Comp. Verborum. 
Demi'lrius Chalcondylas (142,8-1511) edited Homer (rd. prhi- 
rep.s, 1488), Isocrates, Suidas. Laurentius Valla (1407-57) trans¬ 
lated Homer, Herodotus, Thucydides. But (he greatest philologist 
of the Renaissance was Petrus Victorius (1499-1584), who edited 
Sophocles, Isacus, Aristotle’s Rhetoric, Poetics, Ethics, Politics, 
Cicero, Terence, Sallust, Varro’s Dc Rc Rustica. Lastly, among 
famous collectors of mss. may be mentioned Poggio Bracciolini 
(1380-1459), who discovered a great number of Latin mss., and 
Giovanni Aurispa (c. 1370-1459), who, in 1423, brought to Venice 
23S mss. including Vejictus A. of the Iluid and the Codex Lauren- 
tianus (lolh century, now in Florence) of Ae.schylus, Sophocles 
and Apollonius Rhodius. 

The Greek grammar (’Epco7T7/xaTa) of Constantins Lascaris 
printed at Milan by Paravisinus in 1476, was the first book to be 
printed wholly in Greek. 

Later Periods .—The Frcuch Period, 1530-1700, is character¬ 
ized by an interest more in the content than the forni of the 
classical authors. Leading names are Budaeus (1457-1540), 
Robert (1503-59) and Henri Etienne (1528-98); and Tumebus 
(1512-65), Casaubon (1559-1614), Jo.scph Ju.stus Scaliger (1540- 
1609), Du Cange (1610-88) {qq.v.). 

The English and Dutch Period (i8th century) is a period of 
comprehensive scholarship—of historical and literary as well as 
verbal criticism. The leading English scholars are Richard Bent¬ 
ley (1662-1742) and Richard Person (1759-1808) {qq.v.), while 
in the Netherlands the chief names are Ezechiel Spanheim (1629-.: 
1710), the two Burmanns (the cider 1668-1741, the younger 
1714-78) (qq.v.), Hem.sterhuis (1685-1766) (q.v.), Valckenaer 
(^715-85)1 Wyttenbach (1746-1820) (g.v.). 

The German Period is inaugurated by F. A. Wolf (1759-1824 ) 
iq.v.), whose Prolegomena to Horner was published in 1795. In 
this period we have two distinctive types of schobr.ship—the his¬ 
torical and antiquarian on the one hand and the critical and 
grammatical on the other. Leading representatives of the former 
are B. G. Niebuhr (1776-1831), August Boeckh (1785-1867), 
K. O. Muller (1797-1840), Otto Jahn (1813-69), Theodor 
Mommsen (1817-1903) {qq.v.) and of the latter G. Hermann 
(1772-1848), Immanuel Bekker (1785-1871) {qq.v.), and Lo- 
lH‘ck (1781-1860). 


Present Day.—It would perhaps be invidiuu.*^ to mention iht* 
names of distinguished scholars cither recently gone trom us or 
still living, but a few words may be said of cei t.tin tealures which 
characterize classical scholarship of (he pre.'^eiit d.i\ 

The most notable development of niotiern turns lias been 
undoubtedly the increa.sed interest in archaeology, in the widest 
sense, which has been witnessed in the last too years, and more 
particularly in the last half century. As this is written, it is 
almost exactly a century since the foundation ol the Arthaeo- 
logical Institute in Rome (1829), The French schools in Athens 
and Rome were founded respectively in 1S46 and 1S73, those of 
the United State.s in 1882 and 1895, the Briti.sh .schools in 18S3 
and 1901. Everywhere, ancient sites have been and are being exca¬ 
vated—Troy, Delphi, Mycenae, Tiryns, Sj)arla, OIymi)ia, Kpi- 
daurus, Dodona, Delos, Crete ha\'e yielded results Inyond all 
expectation—while the recovery of papyri from Egypt has not 
merelj' restored to us a considerable body of ancient Greek litera¬ 
ture, such as Aristotle's Constitution of Athens (iSgi), Heroiulas 
(i8<)i ). Bacchylides (1897)—to mention only some examitles— 
but has thrown a valuable light on the true nature of New 
Testament ( 4 reek. 

The study of otu; department of archaeology, namely that of 
anthropology, and in particular of imirnitive ritual and religion, 
has strongly inllucnced the .study pf classics. There was a time 
w'hcn (he attention of scholars was perhaps (00 exclusively devoted 
to the literary aspect.s of the classical wmiters—to textual criti¬ 
cism and the study of form. As a natural consequence (he labours 
of successive generations were conlined to the great literary 
masterpieces of antkjuity, while comparatively little study was 
given to writers of inferior genius who, nevertheless. i)res(Tve for 

antiquarian and anthropological information of the first iinpor- 
laiue. Moreover, miuh that even in the best authors was either 
(verlooked or misunderstotKl, has taken a new meaning in th(“ 
light of the comparative study of the beliefs and iu.slilutions of 
primitive man. It is hardly too much to .say that archaeological 
and anthropological discovery and siKiCulation have been a fruitful 
and vivifying development of cla.s.sical studies in recent years. 

But the interest in “{Hire siholarshij)" which has long been a 
.listinctive feature of the study of classics in this country is still 
fully maintained, The i)racti(e of composition in Greek and Latin, 
which for long occupied a leading place in our school and univer- 
>i(y education, a|)peurs to have somewhat retrograded, and the 
art of verse com))osi(ion in particular seems to be falling into 
sonic neglect. On the other hand, there ha.s been in the last 50 
years an increasing interest in the art of translation from the 
lassies, and an increasing rlemand for translations which should 
be at once accurate in point of scholarship and acceptable from 
(he jioint of view of literary form. This ha.s been the aim success¬ 
fully pursued by many sch()lar.s writing inckqiendently, while it is 
(he professed purfiose of sudi a series as the Loeh in the United 
.Slates and the Bude .scries in France. 

Although the cla.ssics no longer enjoy their old monoiioly in 
education, the study of the Greek and Latin writers .seems to 
nourish as vigorously as it has done at any time, and at the present 
moment, so far as the evidence goes, the,prospects of classical 
icholar.ship a.s an indispen.sablc force in education a[jpear (0 be 
singularly bright. See also Grlkk LiinRATUKi:; La’H.n Litkka- 
TUKE. (A. W. Ma.) 

CLASSIFICATION is the proce8.s of recognizing classes or 
kinds, each class or kind consisting of members having certain 
characteristics in common. The members may themselves be 
classes or they may be individuals, lii a complete sy.stem of classi¬ 
fication the lowest classes (in which only individual members can 
l>c distinguished) are subordinated to higher onc,s, and these 
again to others .still higher until the most inclusive category with 
which the science in question is concerned is reached. In Logic, 
such an inclusive category or highest class is called a simmum 
genus, and the lowc.st, infima specks; each intermediate class is 
called a genus of (be one below it, and a species of the one above. 
In the biological sciences the terms genus and .specks are not used 
In this relative sense, but denote certain definite classes in the 
biological scheme. 
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Classification is one method, probably the simplest method, 
of discovering ord(?r in the world. Hy noting similarities between 
numerous distinct individuals, and thinking of these individual.s as 
forming one class or kind, the many are in a .sense reduced to one, 
and to that, extent simplicity and onl<T are introduced into the 
bewildering' mulfiplitity of Nature. In the history of every 
sci(‘nce classitKation is the very tirst mellujd to he emitloyed; but 
it is much older than sciente. Ev’ery name, indeed almost ev'er>' 
word, of a linKua^e is the expression of some implicit ilas.sifi- 
cation; and larifiua^e is older than science. The classifications 
expressefl in ordinary lan«uaKe ar<“. however, the result of prac¬ 
tical needs rather than of scientific interests, so that seicnce has 
to correi t them e\'en when it starts frimi them. The scientific 
classification of suih thintts as coal, or whales, or sea-anemoncs, 
or of iiroces.ses like rustirifr and breathirif^, is very ditl'erent from 
tlu‘ popular way of i lassiiij; them. 

Scientific c la''.sili( at ion seeks to formulate a scheme* of mutually 
e.\( lusive and collec I ively (‘xhausfive calej'ories based on the- most 
important characteristiis of the thing's eoncerned and on the 
actual relations bc*lwc‘en them. This is fre(|uently a very difficult 
matter, as the- history of biology shows, 'bhe* more nearly a 
classification approaches the aforementioned ideal the better is 
its claim to he called a fuitiiral one*; a classification that deciafe.s 
from this ideal, as usually happens when it is made for .some 
practical human jnirpose. is called artificial (cm;-, ^ herbalist’s 
(lassilication of herbs with referemee to their medicinal uses). 
Ilorder cases are especially apt to cause trouble. To this day 
there is uncertainty whether certain miero-orpani.sm.s .should he* 
c lassc'd as jilanls or as animals. \’olvocinar and the Knitlrtia 
viritlis, for example*, have* some of the characteristics of vege¬ 
tables and also some of Iho.se of animals, so they are simply lisic-cl 
as “organisms" tor the lime being. 

In one senst> c lassilic at ion is the basic method of sc ic'in e. l-'or 
science is mainl>' intc*rested in geru'ral truths, that is, in truths 
relating to c lassc-s of things or events rather than to individual 
instances. Whatever other methods it may eni|)lc)y in discovering 
a certain truth, that truth is implicitly a[)plie(l at once to the 
whole class of phe-nomena to which the instance in connection with 
which the diseovt'ry has hc-en made belongs, d'his obviously as¬ 
sumes a corrc'c t classification of the phenomena in question. 

.‘*>cmu.* classifications are based on e\'i(lence of common clescc'iif 
or biologic .il kinship. Such are known as filiyla^rttctic classifua- 
tions. 

Hihi loe.icAi’iiY,- J. S. Mill, System of J.of^ir (1H75 cte ) ; J \’enn. 

Logic (ji;07); A. Wnli, I'.su’Htiith of Scicntipc Mrihod 
(i(>j.S). (.\. Wo.) 

CLASTIDIUM (mod. ('asti (;c:ict). a village of the .\nainarrs 
in (lallia Cispadana, on the Via I’ostmnia, 5 m. L. of Iria (mod. 
X’ogher.'i) and .tnu. W of Placentia, Italy. Hc*re in 2:*.’ n.e. M. 
C'laudiiis Marcellus clc’teated the* Clauls and won the spolia opima; 
in 21.S Hannihal took (.'lasliclium and its stores of corn hy 
Ireac hc*rv. 

CLAUBERG, JOHANN ( i()2-’-io()5), Gc'rman philoso¬ 
pher, was henn at Solingcni, in \Vesti>halia, and studied the Car¬ 
tesian philosophy utider John Kac'y at Lc'yden. He became (1040) 
professor of philosophy, and theology at Herhorn and siifi.se- 
cjuently at Dui.shurg, where he died, Clauherg was one of the 
earliest teachers of the new doctrines in Germany and an exact 
and methodical commentator on his master's writings. His thc?ory 
of the connection between the soul and the Inwly is in some 
re.spects analogcms to that of Malehratuhe; l>uL he is not there¬ 
fore to lie regarded as a true forerunner of Occasionali.sm, as he 
uses "0(.casion’’ for the stimulus which directly jirocJuces a mental 
[ihenomenon, without postulating the intervention of God (H. 
Miiller. J. CIai(f>cri: utid sciuc Stcllung irn Cartcsiamsmits). His 
view of (he relation of C»od to hi.s creatures is held to fore¬ 
shadow the pantheism of Spinoza. All creatures exist only through 
the continuous creative energy of (he Divine Being, and are 
no more indejH'ndenf of his will than are our thoughts indc- 
jx'ndent of us. Clauberg’s chief works arc: De conjunctionv 
animat’ rt corporis hnmani; Excrcitationcs centum de coynilione 
Dei et nostri; Lo^ica veins et nova; Initiatio Philosophic 5<’« 


Dubitatio Cartesiana; a commentary' on Descartes’ Meditations; 
and Ars etyinologica Teutonum. 

A collected ed. of hi.s philosophical worlcs was pub. at Amsterdam 
(ihgi), with life hy II. C. Hennin; see also E. Zeller, Geschichte der 
deittschen Philoiuphie seit Leibnitz (1873). 

CLAUDE, JEAN (16JQ-1687), French Protestant divine, 
was horn at La Sauvetat-du-Dropt near Agen. He was professor 
of theology at the Protestant colleges of Nimes and of Montau- 
han, hut lost both jio.sts on account of his intransigence. In 
1006 he liecamc pastor at Charenton near Paris, where he engaged 
in controversies with Pierre Nicole {Reponse aux deux traites 
intitules la perpetuitt' de la foi, Antoine Arnauld (Reponse 

au livre de 3 /. Arnauld, 1670), and J. B. Bossuet (Reponse an 
livre de M. Uevequc de Meaiix, 1683). On the revocation of the 
edict of Nantes he tied (0 Holland, and received a pcm.sion from 
William of Orange, who commissioned him to write an account of 
the per.secutecl Huguenots (Plaintes dcs protestants criicllcment 
opprimes dans le royaunie de France, lOSO). The English transla¬ 
tion of this hook and the original W'ere jiuhlicly burnt hy the com¬ 
mon hangman by order of Jame.s II. on May 5, as con¬ 

taining “e.Xjires.sions .scandalous to His Majesty the king of 
1 ranee.” 

See biographies Ijy J. P. Niceron and Abel Kotholf de la Devize; 
E. Haag, La France prolestante, vul. iv. (1S8.} ed ). 

CLAUDE LORRAIN or CLAUDE GELEE ( 1(100- 

1682), Fremh landscaix'-painler, was horn at Chamagne in Lor¬ 
raine. At the age of 12 he went to live at Freiliurg in Baden with 
an elder brother. He afterwards went to Rome where he lived 
with the landscape painter, Augustin Tassi. In 1625 he travelled 
to Venice and through Tirol to his native country. Claude De 
Kiiel, painter to (lie duke of Lorraine, ke[it him as assistant for 
a year; and he painted at Nancy the ceiling of the Carmelite 
I luirch. In 1627 he returned to Rome where he earned the jiro- 
(edion of Pojx* I'rhan \’IH., and from about 1O37 he rapidly 
ro.'-c into celebrity, (.'latide's Iandsca]ies are comiK).''e(l according 
to tile classical traditions of the Italian school. He bathed his 
scenes in light and atmosphere. His figures, however, are very 
intliffereiil and he usually engaged other artists to paint them for 
him. In order to avoid a re[)(.‘(ition of (he same subject, and also 
to delect the very numerous sinirious copies of his works, he 
made tinted outline drawings (in six jiaiier liooks wdiich he named 
Lihri di Verita) of most of his jiictures, witli the name of the 
purchaser. This valuable work (now belonging to the duke of 
Devonshire) has been engrax’ed and published. Claude died in 
Rome at the age of 82, on Nov. 21. i()82. 

Many choice sjH'cimens of his genius may be seen in the 
National Gallery, London, in the Louvre, at the Doria palace in 
Rome and at pirivatc collections in Britain. The Briti.sh Museum, 
the Jvouvre, and the Albertina contain line collections of pen and 
ink drawings. Claude’s engraxings are much sought after. 

See Sandrart, Academia Arb’.f Pictoriar (1683) ; Baldiniieci, Nolizie 
dei professori del diseyno (18.4.1) i \’ii tor Cousin, Sur Claude Gelee 
(1853); M. F. Swect.ser, Claude Lorrain (187S); Lady Dilke, Claude 
Lorrain (1884). 

CLAUDEL, PAUL (1868- ). French poet, dramatist 

and diplomat, was horn Aug. 6, 1868 at Villeneuve-sur-Fin. He 
was educated at (he Lycec Louis-le-Grand, and entered the con¬ 
sular service in 1892. The early part of his diplomatic career 
was spt*nt in the East as consul at Foochow, Shanghai and Tient¬ 
sin. As first secretary at Peking he gained a valuable acquaintance 
with Chinese life and thought. In 1921 he w'as made French am¬ 
bassador at Tokyo after a .series of European appointments and 
three years in Rio de Janeiro. 

He was appointed ambassador at Washington (1927), and at 
Brussels (1933 ). The worldly wisdom which he had acquired in 
the course of his ofticial duties did much to stimulate and colour 
his poetry and helped to make his style among the weightiest and 
richest in French literature. Though trained in the school of the 
Symbolists, and especially of Rimbaud. Claudel breaks away from 
them in certain essential particulars. His fundamental inspiration 
is Catholicism—but the Catholicism is the fruit of his own medita- 
j tion and is, as it were, re-created. The cosmic breadth of his 
I views, his deep metaphysical interest and his fine treatment of 
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both the grandiose and the commonplace derive from his close 
study of Aeschylus (whose Orestcia he has translated) of Dante 
and of Holy Writ. He has created his own style, a plastic 
versification founded on a meticulous study of the rhythm of 
word and pause. Of his purely lyrical works, the fbllowing are 
the principal: Cinq Grandcs Odes (1910); Lc Cantatc (1914); 
Corona Benignitatis Dei (1915); Feiiilles des Saints (1925); but 
his reputation will most surely rest on his plays; those of out¬ 
standing merit are: Tetc d'or; La Ville; UEchange; La Jeune 
Fille Violainc (pub. in 1901 under the title UArbre) —in which 
the influence of the Symbolists is clearly perceptible; L’Annonce 
jaite a Marie (1912) and the great trilogy in which he has at¬ 
tempted to reproduce the moral drama of post-revolutionary days: 
L’Otage (1911); Lc Fain Diir (igi8); lc Fere Hiimilie. (1919 L 
Many of Claudel’s chief works hav^e been translated into English, 

(' C'.. Connaissance de I’Est (by T. Frances and W. R. Henei as 
“The East I Know’ ); and L’Ajtuonce Jaite a Marie (by L. M. 
Still, 1916 ). The Book of Christopher Columbus appeared in 19^0. 

CLAUDET, ANTOINE FRANCOIS JEAN (1797- 

18O7), ITench photograjiher, was born at Lyons on Aug. i 
1797. Having acquired a share in L. J. M. Daguerre's invention, 
he was one of the first to pniclise daguerreotype portraiture in 
England, and he im[)rove(l the sensitizing proci'.ss by using chlorine 
in addition to iodine, thus gaining grealeV rapidity of action. In 
1S4S he produced the iihotographometer, an instrument designed 
to measure the intensity of photogenic rays; and in 1S49 he 
brought out the focimeter, for securing a perfect focus in photo¬ 
graphic ])ortrailure. He was elected F.R.S. in 1S53, and in 
1858 he produced the stereomonoscope, in reply to a challenge 
from .Sir David Brewster. He died in London on Dec. 27, 1867. 

CLAUDIA NOVA, VIA, an ancient road of Italy. 47m. in 
length, connecting the Via (Claudia ) Valeria with the Via Caecilia 
and \ia Salaria at Foruli, near Amiternum and thus linking (o- 
gi'ther the road .systems of north and .south Italy. It was built by 
the emperor Claudius in A.n. 47. Its course and remains, as well 
as the ancient towns and buildings along it. are described by R. 
CFirdner in Journal of Roman Studies, iii. (191 D 205-2^2. 

CLAUDIANUS, CLAUDIUS (Anglicized, C'laidia.n), 
Latin epic poet during the reign of Arcadius and Honorius. He 
vwis an Egyptian by birth, probably an Alexandrian. In a.d, 305 he 
appears to have come to Rome, and made his debut as a Latin 

1) oet by a panegyric on the consulship of Olybrius and Probinus. j 
(In Birt’s edition a complete chronological list of Claudian’s 
poems is given, and also in J. B. Bury's edition of Gibbon (iii. 
app. i. p. 4S5), where the dates given differ slightly from those 
in the present article.) 

In 3Q(j ajipeared the encomium on the third consulship of the 
emperor Honorius, and the c])ic on the downfall of Rulinus, the 
unworthy minister of Arcadius at Constantinojile, which was 
engineered by Stilicho. Claudian's poem appears to have ob¬ 
tained his patronage, or jaerhaps that of his wife Serena (Epist. 

2) . In 398 appeared his panegyric on the fourth consulship of 
Honorius, his epithalamium on the marriage of Honorius to 
Stilicho's daughter, and his pioem on the Gildonic War, celebrating 
the repression of a revolt in Africa. To the.se succeeded his piece 
on the consulship of Manlius Theodorus (309b the unfinished in¬ 
vective against the Byzantine prime minister Eutropius in the 
same year, the epics on Stilicho’s first consulship and on his 
repulse of Alaric (400 and 403), and the panegyric on the sixth 
consulship of Honorius (404). From this time all trace of 
Claudian is lost, and he is generally supposed to have jx^rished 
with his patron Stilicho in 408. It may be conjectured that he 
must have died in 404, as he could hardly otherwise have omitted 
to celebrate Stilicho’s destruction of the barbarian host led by 
Radagaisus in the following year. On the other hand, he may 
have survived Stilicho, as in the dedication to the second book 
of his epic on the Rape of Froserpine (which Birt, however, 
assigns to 395-397), he speaks of his disuse of poetry. From 
Augustine's allusion to him in the De civitate Dei, it may be | 
inferred that he was no longer living at the date of the com- 
I>osition of that work, between 415 and 428. 

Besides Claudian’s chief poems, bis lively Fescennines on the 


emperor's marriage, his panegyric on Serena, and (he Gigauto- 
machia, a fragment of an unfinished Greek epic, may also be men¬ 
tioned. Several poems expressing Christian sentiments arc 
spurious. It is probable that he was nominally a Christian, like 
his patrons Stilicho and Ausonius. although at heart attached to 
the old religion. He was honoured by a bronze statue in the forum, 
and Fomponius Laetus discovered in (he 13th centurv an in¬ 
scription (C./.L. vi. 1710) on the pedestal, which, formerly con¬ 
sidered spurious, is now generally regarded as genuine. 

The revival of Latin poetry at so late, a date, and by a poet 
of foreign birth is remarkable, and it is no less surprising that 
Claudian should have won fame by otl'icial panegyrics. .As re¬ 
marked by Gibbon, “he was endowed with the rare and precious 
talent of raising the meanest, of adorning (he most barren, and 
of diversifying the most similar topics,” This gilt is cs[K‘cially 
displayed in his poem on the downfall of Rufinus. In his cele¬ 
bration of Stilicho’s victories Claudian found a subject more 
worthy of his powers, and some passages, such as the description 
of the flight of Alaric, and of Stilicho’s arrival at Rome, rank 
among the brighle.st ornaments of Latin poetry, ^'et on the 
whole he lacks creative power, and his talent is rather th.:( ot 
the rhetorician than the poet. 

Hini.iooRAenv,—I'he edilio prinrops of Claudian wa'c printi'd at 
X iceiiza in 1.^82; the editions of J. M. Gesner (1750) and 1 ‘. Miirinann 
(i7()0) are still valuable for their notes. The first critical edition was 
that of L. Jeep (1870--79), now superseded by the e\hausti\e work 
of T. Hirt, with bibliography, in Monumenta Cermaniar HiOoriia 
(X., smaller ed. founded on this by J. Koch, Teubner series, 

’1893). K<lition with Engli.^h tran.slation by Plalmauer (Loeb .series, 
1022). 'Hiere is a separate edition with commentary and verse trans¬ 
lation of II Ratio di Proserpina, by L. Caret's de Dicz (1880'; the 
satire hi Entropium is di'^eussed liy T. Birt in Zwei politisi hr Salirnt 
tbs alien Rom (18H8). There is a ctimplete English verse translation 
ot little merit by .\. Hawkin.s (1K17). See the articles by l<ams;iv m 
Smith's Classical Dictionary and \'ollnicr in I’auly-Wissowa’.s Realent y- 
(lopatbe tier elassist hen Altertumsxvissensehafl, iii. 2 (1800) ; .also 
J. 11 . E. Crees, Claudian as an Historian (1908), the “Camliridge 
ili.storical Essay” for looh (No. 17) ; T. Hodgkin, Claudian, the last 
of the Roman Poets (1873). H. Schroff, Cfaudians Cediehl vom 
Ciolenkrieg (1927) with bibliography. 

CLAUDIUS, the name of a famous Roman gens. The by¬ 
form Clodius was regularly used for certain ('laudii in late repub¬ 
lican times, but otherwise the (wo forms were used indifferently. 
'I’he gens contained a patrician and a plebeian family; thi' chief 
reinesentatives of the former were the I'ulchri, of the latter the 
Marcelli I see Marckllus). The following members deserve 
particular mention:— 

1. Afi‘11 s Saiu.m'.s 1 nri:gii.li-nsis, or Rf.gillensis, Ci.At Dirs, 
.so called from Regillum (or Regilli) in Sabine territory, founder 
of the Claudian gens. Ilis original name was Attus or Attius 
Clau.su.s. About 504 it.c. he .settled in Rome, where he and hi.s 
foilow'ers formed a.tribe. In 495 he wa.s consul, anti his enforce¬ 
ment of (he laws of debt, was one of the chief causes of the 
“secession” of (he plebs to the Sacred Mount. See Suetonius, 
Tiberius, i.; Livy ii. jo-2q; Dion. Halic. v. 40, vi. 23, 24. 

2. Ci.Ai'Dius, Appius, surnamed Crassus, a Roman patrii ian, 
consul in 471 and 451 b.c., ami in the same and foilowdng year one 
of the decemvirs. At first he was conspicuous for his aristoi latic 
pride and bitter hatred of the plebeians. Twice they refused to 
fight under him, and fled before their enemies. He retaliated by 
decimating the army. He was banished, but soon returned, and 
again liecamc consul. In the same year (451) he was made one 
of the decemvirs who had been apiMiinted to draw iq) a code of 
written laws. He managed, by courting (he jx^ople, to secure his 
re-election for the year 450, and the new decemvirs, under his 
leadcr.ship, began a reign of terror. Matters were brought to a 
crisi.s by the affair of Virginia, the daughter of Virginius, a ple¬ 
beian centurion. Claudius, desiring to possess her, got a client to 
swear falsely that .she was the child of his slave, and judgment 
was given in his favour. To save her, Virginius killed her with 
his own hand. An insurrection was the result, and the };>cople 
seceded to the Sacred Mount. The decemvirs were finally com¬ 
pelled to resign and Appius Claudius died in prison, cither by his 
own hand or by that of the executioner. For a discussion of the 
character of Appius Claudius, see Mommsen’s appendix to vol. i. 
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of his History oj Ronw, also Liv^ iii. Dion. Halic. x. 59, 

xi. 3. 

3. Clai?dius, Appiirs, surnamecl Calcus, Roman patrician and 
author. In 31.’ n.c. he was elected censor without having been 
consul. During his censorship, which he retained for five years, 
in spite of the lex Acmilia which limited the tenure of that office 
to 18 month.s, he filled vacancies in the senate with men of low 
birth, in .some tases even the sons of freedmen fDiod. Sic. xx. 30; 
Livy ix. 30; Suetonius, Claudius, 24). ilc aboli.shed the old free 
birth, freehold ba.sis of .suffrage. He enrolled the freedmen and 
lariclles.s citizens both in the centuries and in the tribes, distribut¬ 
ing them thr(jugh all the. tribes and thus giving them practical 
control of the elections. In 304, however, the landless and poorer 
freedmen were limited to the four urban tribes, and the effect of 
Claudius's arrangement was annulled. Appius Claudius trans- 
fcrrcal the charge of th(' [mblic worship of Hercules in the Forum 
Hoarium from the Fofitian gens to a number of f»ublic .slave.s. He 
further invaded the exclusive rights of the patricians by directing 
his .secretary to publi.sh the Ireis actionrs (methods of legal prac¬ 
tice) and the list of dies fasti (or days on which legal busine.ss 
could bc' transacted). Lastly, he gained enduritig fame by the 
construction of a road and an aciueduet, which—a thing unheard 
of before—-he called by hi.s envn name (Livy, ix. 29; Frontinu.s, 
De Aguis, 115; Diod. Sic. xx. 36). Tn 307 he was clc-cled consul 
for ihc' first time Jn he was iuterrex; in 296, as consul, he led 
the army in Sanmium (Livy, x. 19). During the nex( year hc‘ was 
praetor, and h< wa.s once dictator. In spite of his political re¬ 
forms, he opfcosed the admission of the plebeians to the consul- 
ship and priestly office.s; his probable aim was to stremgthen the 
power of the magistrates and lessen tltat of the senate. He* was 
already blind and too fec-ble to walk, when Cineas, the minister of 
Pyrrhus, visited him, but so vigorously did he op[)c)se every con¬ 
cession that all (he elociuenee of Cineas was in vain, and the 
Uotnans forgot p.ist niisfortufies in the inspiration of Claudius’s 
ivitriotisin (Livy. x. 13; Jiislin. xviii., Plutarch, Pyrrhus, 19). 
'I'he .slc»ry of his blindness, however, may be merely a method of 
accounting for his cognomen. 'Pradilion rc'gardc-cl it as a punish¬ 
ment for his transfc'rcTire of the* cult of Hercules from the 
Potitii. 

Hi.s speech against i'x*ace with Pyrrhus was the first that was 
Iran.smitted to writing, and thereby laid the foundation of pro.se 
composition. He was the author of a collection of aphorisms in 
versc! mentioned by Cicero (Of which a few fragments remain), 
;md of a Ic-gal work c-ntillcal Dc Usurfxjtionihus. It is very likely 
also that he was concerned in the drawing up of the Lci'is Aciioms 
published by I'lavius. He al-^o itueresled himself in grammatical 
(|uestions, distinguished the two sounds R and S in writing, and 
did away with the letter Z. 

See Mommsen's appendix to his Roman History (vol. i.>; Irea- 
ti.ses by W. SicOert (1803) and 1 '. 1 ). Crerlach (1872), dealing 
especially with the censorship of Claudius. 

4. Ci.Ai’nirs, lb JJLU'S, surnamecl Puu hkr, son of (3L He 
was the' first of the gens who bore* (his surname. In 249 he was 
consul and appoint id to the command of (he fleet in the first Punic 
War. Instead of continuing the siege- of Lilybacum, he decided to 
att.K'k the Carthaginians in the harbour of Drepanum. and wms 
( ornpletcly defcMtecl. The disaster was commonly attributed to 
Cl.uiclius’s treatment of the sacred chickens, which refused to eat 
before the battle. “Let (hern drink then,’’ said the consul, and 
ordered them to be thrown into the sea. Having been recalled 
and ordered to appoint a dictator, he nominated a su))ordinate 
official, but the nomination was at once overruled. Claudius him¬ 
self was accusc'd of iiigh treason and heavily fined. He must have 
died before 246, probably by his own hand. See Livy. Epit., iq; 
Polybius. 1 . 40; Cicero, De Divinatione, i. t6 , ii. 8; Valerius Maxi- 
mu.s, i. 4, viii. r. 

. 5. Claudius Apph^s, siirnamtHl Pui.chf.r, Roman statesman 
and author. He served under his brother-in-law Lucullus in Asia 
( 72 B.c.) and was comniissiont'd to deliver the ultimatum to 
Pigranes, which gave him the choice of war with Rome or the 
surrender of Milhrndates In 57 he was praetor, in 56 propraetor 
in Sardinia, and in 54 consul with L. Domitiu.s Ahenobarbus. 


Pompey reconciled him to Cicero, whose return from exile he had 
opposed. In 53 he became governor of Cilicia. During this period 
he carried on a correspondence with Cicero, whose letters to him 
form the third book of the Epistolae ad Familiares. Claudius re¬ 
sented the appointment of Cicero as his successor, avoided meet¬ 
ing him. and isaued orders after his arrival in the province. On 
his return to Rome Claudius was imf)cached by P. Cornelius Dola- 
bclla, and was obliged to make advances to Cicero, since it was 
necessary to obtain witnesses in his favour from his old province. 
He wa.s acquitted, and a charge of bribery against him also jiroved 
unsuccessful. In 50 he was censor, and expelled many of the 
members of the senate. When Caesar marched on Rome he fled 
from Italy. He was appointed by Pompey to the command in 
Greece, and died in Euboea about 48, before the battle of Phar- 
salus. He wrote a work on augury, the first book of which he 
dedicated to Cicero. See Orelli, Onomastievn Tullinnum. 

Biui.iogkai’Iiy.— A full arcount of all the Claudii will be found in 
Piiuly-Wissowa's Realrncyclopiidie der classischen Alter!urns',vissen- 
schafi, iii. 1 (i8oQ). See also L. A. Constans, IJn Correspondant de 
CicHon, Ap. Claudius Pulcher (1921). 

CLAUDIUS (TiHiiKii s Ci.AUDius Drusus Ni.ko Germam- 
cus), Roman emperor a.d. 41-54, son of Drusus and Antonia, 
nephew of the Emperor Tiberius, and grandson of Li\ ia, the wife 
of Augustus, was born at Lugdunum (Lyoius) on Aug. 1, jo u.c. 
He was kept in.the background by (Suet. Claud. 4) Augustu.s 
Tiberius, owing to his physical infirmities and ap[)arent weakness 
of intellect, and lived in retirement; it was probably at this lime 
that he became dependent on the company of freedmen. Under 
Caligula he became more prominent, holding the consulship (a.d. 
37) and other public posts; (hough he was the emperor's butt, 
many peojile at Rome must have realized that he might succeed. 
(Jn the murder of Caligula, Claudius, though not of the Julian 
gens, w’as made emjjeror by the praetorians, who were rewarded 
with a large donative, and W'cre probably incrca.sed in number. 

Claudius, though abnormal, wa.s by no means the idiot that our 
lio.stile sources would suggest. De.spite his pedantry, he had a 
certain shrewdness, and wished to govern well. In the earlier ]iart 
of his reign he extended the boundaries of the empire; Maure- 
tani.i was subdued and annexed in 43, and in the same year 
Claudius himself took part in the famous expedition to Britain, 
which gave the Romans a footing in the south of the island; in 
44 Judea, w'hich had been entrusted to King .‘Xgrijipa [q.v.], was 
made once more a province, and in 46 the same fate overlook the 
client kingdom of Thrace. 

In his dealings w'ith the provincials Claudius, despite senatorial 
opposition, reverted to Julius Caesar’s liberal policy. We po.ssess 
part of his speech ])roposing that the chieftains of the Aeclui should 
bc admitted to (he senate {see the paraphrase of it in Tacitus 
Annals), and his edict conferring citizenship on the Anauiii 
(Hardy, Roman Laws and Charters Oxford, 1912). A large num¬ 
ber of municipia and colonies in the provinces ow'e their origin to 
Claudius. 

The reign of Claudius is marked by the development of the 
emperor's personal service. There was an extension of procura- 
(orial government in the provinces (e.g., Thrace, Mauretania, and 
Judea) and provincial procurators w-ere granted jurisdiction equal 
to that of the emperor in all cases relating to the fiscus. A definite 
scale of .salaries was also instituted. But even more notable was 
the increased power of (he emperor’s freedmen, who, w’hile they 
remained his personal servants, became, in practice, powerful 
ministers, and received great rewards and honour. (See, besides 
authorities below, Statius, Sdv. iii. and v.) The rule of the freed¬ 
men. who, though efficient, were arrogant and corrupt, was re¬ 
sented by the nobility, but the practice was continued under later 
emperors, though not to the same extent. 

Another grievance was the increased importance of the emper¬ 
or’s private court. Under Augustus and Tiberius its use had been 
restricted to certain cases of majestas, but CIaudiu.s had a passion 
for acting as judge; vast numbers of ca.ses were heard in camera, 
and the emperor’s methods seem often to have been capricious. 

His public works include a new Iiarbour at Ostia, the draining 
of the Fucine Lake, and the construction of two aqueducts (Ague 
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Claudia and Anto Novus). His revival of the censorship and ex¬ 
tension of the poemerium may be quoted rather as examples of 
his antiquarianism than as practically important. In 47 he cele¬ 
brated the Ludi Sacculares. 

In the latter part of his reign his government degenerated and 
he fell entirely under the inHuence of his favourites and his 
womenkind. 

He had married (as his third wife) Mcssalina, who, in 47, if we 
are to believe Tacitus, actually went through a form of marriage 
with Silius, unknown to Claudius. Narcissus brought about her 
e.xecution, and, at the prompting of Pallas, the a natiortibiv:, 
Claudius married his niece Agrippina, a marriage which shocked 
Roman sentiment. She induced him to set aside his own son 
britannicus and to adopt as heir Nero, her son by a former 
marriage. Claudius died sufldenly in 54. poi.soned, according to 
Tacitus, by Agrippina. He w'as deified, but Seneca’s satire, the 
Apocolocyntosis, expresses the relief felt at his death. 

Claudius wrote several historical works “magis inepte quam 
incleganter,” including his own autobiography, but all, unfortu¬ 
nately, are lost. 

BiBUoGRAruY.—Ancient: The Annals of Tacitus, Bks. xi., xii. 
.Suetonius and Dio Cassius. See also Seneca, Consohitio ad Polvhiunt, 
and Aporalocyntosis (ed. Ball, 1902, with introduction and transla¬ 
tion) ; Josephus, Ant. Jnd. Modern; H. Lehmann, Claudius und seine 
Zeit, witli introductory chaiiter on the ancient authorities (1858); 
laaien Doulde, L'Empereur Claude (i87(»); A. Ziegler, Die poliiische 
Srite dcr Regierung des Raisers Claudius (18H5); H. F. IVIham in 
Cuarlerly Rcviriv (April, loos). where c(‘rtain administrative and 
political changes introduced by ('laudius, for which he was attacked 
by his contemporaries, are discussed and defended; Mcrivale, /list, of 
the Romans under the Umpire, chs. 49. 50; H. Schiller, Geschichte der 
romischen Kaisrrzeit, i., pt. i.; H. Furneaux's ed. of the AnnaG of 
Tacitus (introduction) ; E. (. 1 . Hardy, Roman Laios and Charters 
(().vtord, 1012) for the Edict de Civitate Anammorum; Bell, Jews 
and Christians in Egypt for the edict relating to Alexandria. 

CLAUDIUS, MARCUS AURELIUS, surnamed Gutii- 
icus, Roman emperor a.d. 208-270, belonged to an obscure 
TIlyrian family. On account of his military ability he was placed 
in command of an army by Decius; and Valerian appointed him 
general on the Illyrian frontier, and ruler of the province.s of the 
lower Danube. During the reign of Gallicnus, he was called to 
Italy to crush Aurcolus, and on the death of the emperor ( 2 ( 38 ) 
was chosen as his successor. Shortly after his accession he routed 
the Alamanni on the Lac us Benacus (some doubt i.s thrown upon 
this); in 260 a great victory over the Goths at Naissus in Moesia 
gained him the title of Gothicu.s. In the following year he died of 
the plague at Sirmium, He enjoyed great popularity, and appears 
to have been a man of ability and character. 

His life was written by Trebcllius Pollio, one of the Scriptores 
Ilistoriac Augnstae; see also Zosimus i. 40-4.D Homo, De Claudio 
Gothicn (iqoo) ; Pauly-Wissovva, Realencyklopddie, ii. 2458 et seq. 
(Henze). 

CLAUDIUS, MATTHIAS (1740-1815), German poet, 
otherwise known by the nom de plume of Asmus, was born on Aug. 
15, 1740, at Rheinfeld, near Lubeck. and studied at Jena. F’rom 
1771 to T77S he edited a newspafier called the Wand.sheckcr Bote 
(Wandsheck Messenger), in which be [lubli.shed a large number 
of prose e.s.s.Tys and poem.s. He died on Jan. 21, 1815. In his Infer 
days Claudius became strongly pielistic. 

BlBLTor.RAPiTY.—Claudius’s collected works were publichod under 
the title of Asmus omnia .sua .serum portans, Oder Sdmllirhe Werke 1 
des Wandsbccker Boten (8 vols„ 1775-1812; 13th ed., by C. Redich, 

2 voLs., 1902). His biography has been written by Wilhelm Herbst 
(4th eel., 1878). See also M. Schnoidereit, M. Claudius, seine Weltan¬ 
schauung und Lcbensiveisheit (i8g8). 

CLAUS, £mile (1849-1924), Belgian painter, was born 
at Vive Saint-£loi, Flanders, on Sept. 27, 1849. Receiving early 
training at the Antwerp Academy of Fine Arts, Claus began as 
a traditionalist. Soon, however, he came under the influence 
of certain French painters who had determined to break from 
the rut, and he completely changed his style, in spite of the fact 
that he had achiev'cd a certain reputation and his work was 
remunerative. He started to paint in high lights by the juxta¬ 
position of pure colours. He settled aCAst^ne, in a house on the 
banks of the Lys, which he called Zonneschijn. There he began 


to paint that beautiful series of views of meadows, gardens, 
fields, streams and roads. 

During the World War Claus resided in London, and from the 
windows of a hou.se on the Victoria Embankment p.unted views 
of the Thames, showing the changing effects of the light and the 
weather. In igi; he accompanied the Queim of the Belgians to 
La Panne, and visited the devastated regions. In 19:0 he re¬ 
turned to Astenc and worked there until his death, on June 6 
1924. He was the recipient of numerous Belgian and foreign 
honours. He is represented in the Luxembourg. Paris, and in 
galleries in Venice, Brussels, Antwerp, Ghent and Liege. 

CLAUS EL (more correctly Clauzel), BERTRAND, 
Cou.sT (1772-1842), mar.shal of France, was born .at .Mirepoix 
(Ariege) on Dec. 12, 1772. and served in the first campaign of 
the French Revolutionary Wars as one of the volunie<‘rs of 1791. 
In June 1795, having di.stinguished himself rcp('ate(li\- in the war 
on the northern frontier (1702-93 ) und the fighting in (he eastern 
Pyrenees (1793-94), Clausel was made a general of brigade. In 
this rank he served in Italy in 179S and 1799, in the expedition 
to S. Domingo in 1802, in Najiles in i<So6. In iSoS-00 he was 
w'ith Marmont in Dalmatia, and at the close of 1809 he was 
appointed to a command in the :irrny of Portugal under Massena. 

Clausel look part in the J’eninsular campaigns of 1810 and 
j8ii, including the Torres Vedras campaign, and under Marrnont 
he did excellent service in re-estublishing the discipline, eOiciency, 
and mobilitj’ of the army. In the Salamanca campaign (1S12) 
the result of Clau.sel's work was .shown in the marching powers 
of the Frenth, and at the battle of Salamanca, Clausel, who had 
succeeded to the command 011 Mnrmont being wounded, and had 
him.self received a sc\ere wound, drew off his army with the 
greatest skill. Early in 1813 Clausel was made commander of 
the army of the north in Spain, hut he was unable to avert the 
great di.sastcT of Viltoria. I'nder the supreme command of SouU 
he served through the rest of the Peninsular War with unvarying 
di.stinction. During (he Hundred Day.s he was in (omm;md of an 
army defending (he I’yrenean frontier. After Waterloo he escaped 
to Ameri(a, b<‘ing condemned to death in ab.sence. He took the 
fir.st oj)porlunity of returning to aid the Liberals in France (1820), 
sat in the chamber of deputies from 1827 to 1830, anti after the 
revolution of 1830 was at once given a military command. At the 
head of the army of Algiers, Clau.sel made a successful campaign, 
l)ut he was .soon recalled by the home government, whit h desired 
to avoitl complications in Algeria. At the same lime he was made 
a marshal of France (Feb. 1831). For some four years thereafter 
he urged his Algerian polity upon the chamber of deputies, and 
linally in 1S35 was reappointed commaiider-in-chief. But after 
.several victories, inclutling the taking of Ma.srara in 1835, the 
marshal met with a severe repulse at Constantine in 1S36. A 
change of government in France was primarily res|K)n.sihle for the 
failure, but iwiblic opinion attributed it to Clausel, w-ho was re¬ 
called in Feb. 1837. He thereupon retired from active service and 
lived in complete retirement up to his death at Secourriou 
(Garonne) on April 21, 1842. 

CLAUSEN, SIR GEORGE ('1852-19441. English painter 
born in London, the son of a decorative artist. He .attended the 
design classe.s at the South Kensington schools from i.S()7-73. He 
(hen worked in the .studio of Edwin Long. R..A., and subsequently 
in Paris under Bouguereau and Robert-Fleury. His “Girl at the 
Gate” was placed in the Tale gallery. He became R.A. in rf)08 
and was knighted in 1927. His series of lectures to the students 
of (he Royal Academy .schools was published as Six Lectures 
on Painting (1904), and Aims and Ideals in Art (1906). He died 
at Cold Ash near Newbury, England, on Nov. 23, 1944. 

CLAUSEWITZ, KARL VON (1780-1831), Prussian gen¬ 
eral and military writer, was born at Burg, near Magdeburg, on 
June I, 1780. His family, originally Polish, had settled in Ger¬ 
many at the end of the previous century. Entering the army in 
1792, he first saw service in the Rhine campaigns of i793"-94> re¬ 
ceiving his commission at (he siege of Mainz. On his return to 
garrison duty he set to work .so zealously to remt'dy the defects 
in his education caused by his father’s poverty, that in iHor he 
W'as admitted to the Berlin academy for young oflicers, then 
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direclciJ by S« hjriihorsl. Sch-irnhorst, attracted by his ]JUpil's in¬ 
dustry and lore*- of character, paid spe-cial atfenticin to his train- 
intt, ^nid profoundly influcncc'd the cic‘V( lo[)ment of his mind. In 
on Scharrihor.st’s recommendation, Clausewitz was made 
‘'adjutant” (aideale-camp; to I’rime August, and he served in 
this capacity in the campaign of Jena (iSoO). being capturcal 
along with the prince f)y (he I rench at I’renzlau. A prisoner in 
f rance and Switzerland for the ne.vt, two ycrars, he returnc-d to 
1‘ru.ssia, in i«ou: and for the ne.xt three yc-ars. as a dc‘{).irtmerital 
chied in the ministry cjf war, as a teacher irj the military school, 
and as military instructor to the- crown |)rince, he assi>ted Scharn- 
horst in the famous reorganization of the Prussian Army. In 
i.sio he niarric'cl the countess Marie von Hrlihl. 

On the oulbri-ak of the Russian war in iSu, C'lausewitz, like 
many other I’ru.-^sian ofticcrs, look service with his country’s 
nominal enemy, d'his slej) he jusiiiied in a memorial, jcublished 
for the lirsf lime in the Lt ht n iim i\i nans by I’erlz (iSPcj). At 
first adjutant Ic) (len. J’hull, who had himself been a Prussian 
officer, he s«Tved l.iter under J'.ihleii til W'ifepsk and Srnolc-nsk. 
and from I lie- Ima! Russian jcosiiion at K.iluga he was sent to 
the army of Witigc.-nstein. If was ( lausewilz who negotiated the 
convention of 'rauroggen, wliiOi separatee] ilu’ cause of ^'orck’.s 
Prussians Irotn tiial of the 1 reiu h, and l)c-gan the- War of Liber¬ 
ation (.'Cf? ^'oi<< K \()N Waw n.siii kc.; also Rlumcuidiars Dir 
Konvrntiini ‘ion 'raurm^i’rit, As a Russian olVicer h<‘ 

Miperinierwled the torma'ion ol the Landivrhr of east Prussi.a 
(srr Sit i.N, II P. K ), and in the campaign of h(‘ served as 

chief of staff l«» fount Wallmoden. He (onducic-d the fight at 
(iiihrde, anci alter llv' armistice, with (dicusenau's jx'rmission, 
ptiblished an account of the campaign {Drr Frldzui’ 'ran jSij 
bis ziim W allrnstilhland, Leipzig, iSy;). d'his work was long 
attributed to (Inei.sen.iu himsc*lf. Alter the pcaice of 1X14 Cl.iuse- 
witz re-c*iiler<‘d tin- I'riissian service, and in the Waterloo cam- 
jgiign was present at Ligny and Wa\'re ns (Icui, 'rhielmann's chief 
of staff, 'I'liis iiost he retained till iSiS, when he was promoted 
rnajor-gcMic'ial am! appointed diiccfor of the Allyrnuinr Krir^^s 
sciudr Here he- rcMiiained till in i s ;o he was made chief of the 

,^rci ArtilU’ry Inspca lion at Preslan Next ye.ar he lic-came chief 

of slat) to [■ ield-mai'slial I'iiuusenaii, who c omm.inded an tinny of 
observMlicMi on the Polish fionlier. After the dissolution of this 
army (dausevvitz returned to his .irlillery duties; but on Nov. iH, 
iSu. be died ;il Urc'slau of cholera, which h;id proved ftital to 
his chief .lUo, and ;i little ]>rc'viousIy, to his old Russi.in com¬ 
mander Diebilsch on the' other side of the fronticT. 

His collected works were calited ;ind juibiishecl by hi.s widow, 
who WMs aidc'd li>' some oHicers, persomil friends of tlie gcoeral. 
in her task Of the ten \'o!times of Ilintrrlassrnr IPcc^-e iiher 
Kriti^ nnd hirir^jithnot^ later c-dilion ctdlcal C/ausr- 

ivilz's (ir\tirnni/r W'rrhr, iS;.}) the lii'^t llirca- contain flause- 

witz/s masterpiece’, I'atn Srir^t-, an e.xposilion of the philosophy 
of war. He prodme-d no ‘'s>slem” of strategy, and his critics 
styled his work ‘ lu g.itiv e" and asked "Qn'a-idl foudr^" What 
he.’ had “foundc’d” w.is th.il modern strtitegy winch, by its hold 
on the FVussi.m mind, carried the Prussian arms to victory in 
nSbf) and 1S70, ami his philoso{>hy of war hec.mie, not only in 
(iennany but in many oilier countries, the b.mis of military 
sindic's Hut it has been argued since the World W.cr (h.it his 
teac hing contributed to the clc-adlock and costly attrition strategy 
of i(p,} -i,S through its exc e.s.-.i\a* cmiih.isis on purely military 
factors, a tendency naturally exaggeratc’d b\’ his disciples. The 
ICnglish and I'rench translations (Hraham, (hi ll'czr, iS;.:;; Xeu- 
ens, La Cturrrr, or \'atry, I'hiorir dr la grande gurrre, 

iS()C)), with the Cierman original, place the work at the disposal 
of students of most nationtililies. The rc-m.iining volumes deal 
with military history; vol, 4. the Italian campaign of i7<)f)-97; 
vols, 5 and 6. the' cMinpaign of i7c)c) in Switzerland and Italy; 
vol. the WMrs of 1M4 to the armistice, and ivHi4; vol. 8. 

the' Waterloo campaign; vols. q and 10. papers on the cam¬ 
paigns of (iustavus Adolphus. Turcime. Luxemburg. Munnich, 
John Sobicski, Frederick the Grc*at, Ferdinand of Hrunswick, etc. 
He also wrote Chrr das l.rbrn utid drn Charaktrr Schant- 
hont fiirinteci in Ranke's IJistarisch-politischcr Zritschrift, 183:). 


\ manu.script on the calasiro|)he of 1S06 long remaincai unput 
lished. It was u.sed by v. Hopfner in his history of that war, an 
i eventually published by the Great General Staff in 1888 (Frcnc 
■translation. i»^o,G- Letters from ('lausewitz to his wife wer 
! pufilisherj in Zcitschrijt fiir preussisehr Landrsknude (1S76). 

Sre von Meerheimb, Karl von Clausewitz (1^75), also Mcmioir i 
Allf^rmrinr deutsrhr Hto^rnphir; Schwartz, Lrbrn dvs General voi 
Claiisrii'ilz und der Frau Mane von C'lauseiuilz (2 vol.s., 1877) 
Hcrnharcli, J.rhen de\ Generals von Clunsrv.‘ilz (joth Supplement 
Militiir. ll’ot henblalt, 187.S). 



The clavicembalo, an Italian harpsichord of the isth century 

CLAUSIUS, RUDOLF JULIUS EMMANUEL (1822- 

iSS.S), (ierman physicist, was born at Koslin, in Pomerania 
.\fter attc-nding the Gymnas-iiim at Stettin, he studied at Her- 
tin iiniver.sity from 1840 to 1844. In 1848 he took his degree 
at Halle, and in 1850 was aptminlecl professor of physics in the 
royal artillc'ry and enginec'ring scfiool at Iferlin and privatdoernt 
in the university. In 1855 he liecamc an ordinary i)rofessor at 
Zurich Polytechnic, and professor in the I’nixersily of Zurich 
III i 8()7 he moved to Wilrzburg a.s professor of physics, and tw’c 
years later was appointed to the same chair at Bonn, where he 
dic'd. The work ol Glau.-^ius, who was a mathematical rather than 
an c.xjH’rinic-ntal physicist, was concerned with many of the most 
ab.'-lrmse [iroblems of molecular physics. Hy his restatement of 
(’arnc)t's jirinciplc he pul the theory of heat on a truer anci 
suunclc-r basis, and he deserves the credit of having made thermo¬ 
dynamics a sc ience; he enunciated the second law, in a paper con- 
triliuled to the Berlin Academy in 1850, in the well-known form, 
“Heat cannot of it.self pass from a colder to a hotter body.” His 
results he ajiplied to an exhau>live development of the theory of 
the steam-engine, laying stress in particular on the conception of 
entropy. The kinetic theory of gases owes much to his researches 
He raised it, on the basis of the dynamical theory of heat, to the 
level of a theory, and he carried out many numerical determina¬ 
tions in connection with it, c.g., of the mean free path of a mole¬ 
cule. Clausius aKo made an important advance in the theory of 
electrolysis, suggesting that molecules in electrolytes are continu¬ 
ally interchanging atoms, the electric force not causing, but merely 
directing the interchange. This view’ found little favour until 
18S7, when it was taken up by S. A. Arrhenius, who made it the 
basis of the theory of electrealytic dissociation. In addition to 
mliny scientific papers he WTOte Die Potrntialjunktion und das 
Potential (.18041 and Abhandlungen iiber die mcchanische Wdrme- 
theorie (r 8O4-6 7 ). • 

CLAVECIN, the French for “clavicyrabar’ or “harpsichord” 
(Ger. Clavicymbel or Dockenklavier), an abbreviation of the 
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Flemish clavisinbal and Ital. chnicimbalo. Sec Pianoforti;; 
Harpsichord; Spinet; Virginal. 

CLAVICEMBALO or GRAVICEMBALO, the Italian 
names for the clavic>TnbaI or harpsichord. “Cymbal” (Gr. 
K^'^t/ 3 a\op, from a hollow vessel) was the old European 

term for the dulcimer, and hence its place in the formation of 
the word. See Pianoforte; Harpsichord; Spinet; V^irginal. 

CLAVICHORD or CLARICHORD, a mediaeval stringed 
keyboard instrument, a forerunner of the pianoforte U/.v ), its 



The mediaeval clavichord, a forerunner of the piano 

ThI* instrument differed from the harpsichord In that Its strings wore struck 
by tangents, instead of being plucked or twanged by quilts. Its tone. ' 
though weak, was very delicate and sweet 

strings being set in vibration by a blow from a brass tangent 
instead of a hammer as in the modern instrument. 

The clavichord, derived from the dulcimer by the addition of 
a keyboard, has a long history, being mentioned as early as 1404 
in Eberhard Cersne’s Rules of the Minnesmgers. 

There were two kind.s of clavichords—the fretted or gebunden 
and the fret-free or bund-jrei. The term “fretted” was applied to 

those clavichords which, instead_ 

of being provided with a string_ 

or set of strings in unison for | 

strings requiring a key and tan- 1 

gent of its own, and led to the in- 

troduction of the system of tun- 

ing by equal temperament upheld 

by J. S. Bach and practically ||| ^ ^ 

illustrated by him in his im- ly 

mortal “Wohitemperirtes Clav- ||/ 

ier” (“Wcll-lcmpered Clavier”) ^ ^ 

written expressly to encourage its - 

, . ^ ^ vv covnrssy or tnc MiTto^OLiTAN Musiiiii 

adoption. or art 

The tone of the clavichord, cx- A i7th century Italian clavi- 
tremely sweet and delicate, was cytherium. or claviharp. a ver- 
characterized by a tremulous hes- s'''net 

itancy, which formed its great charm, though its very limited 
piow'er rendered it unsuitable for use in large rooms or concert 
halls. Nevertheless, on account of the scoj^e which it afforded for 
individual expression, it was a favourite instrument with all the 
best musicians in its day. Bach is said to have preferred it to the 
harpsichord, Mozart loved to play on it, while even Beethoven, 
though himself long accustomed to the pianoforte, spoke of it as 
the most expressive of all keyboard instruments. 

CLAVICYTHERIUM, a name usually applied to an up¬ 
right spinet (g.v.), the soundboard and strings of wbic}i were 


, vertical instead of horizontal, being thu.s perpendicular to (he 
keyboard; but it would seem that the clavicytheriuin proper is 
distinct from the upright spinet in th.il its strings are placed 
horizontally. In a unique specimen with two keyho.irds dating 
from the i6th or 17th century, which is in the collection of Baron 
Alexandre Kraus, what appear to be vibrating strings stretched 
over a soundboard perpendicular to the keyboard ,ue in reality 
the wires forming part of the mechanism of the action. The 
instrument was probably of Italian or possibly South German 
origin and it may be noted that its name has also been ajipliod 
at times to the upright harjisichord. 

I'hcre is a very fine specimen of the so-called clavicytherium 
(really an upright spinet) in the Donaldson museum of the Koyal 
College of Music, London, acquired from the Correr collection 
at Venice in 1S85. 

For the history of the clavirythcrium con.sidcrcd a foteninncr of 
the pianoforte, set Pianokurte. 

CLAVIE, BURNING THE, an ancient Scottish custom still 
observed at Burghead, a fi.shing village on the Moray firth, near 
Forres. The “clavie” is a bonfire of casks split in (wo, lighted on 
Jan. 13 , corresponding to the Now Year of the old calendar. One 
of these casks is joined together again by a huge nail (Lat. clavus; 
hence the term). It is then filled with tar. lighted and carried 
flaming round the sillage, and finally up to a headland ujion which 
stands the ruins of a Roman altar, locally called “the Douru.” 
It here forms the nucleus of the bonfire, which is built up of split 
casks. When the burning tar-barrel falls in pieces the iieople 
scramble to get a lighted piece with which to kindle the New 
Year’s fire on their cottage hearth. The charcoal of the clavie is 
collected and is put in pieces up the cottage chimneys to keep 
spirits and witches from coming down, 

CLAVifeRE, feTIENNE (1 793), French financier and 

politician, was born in (ieneva on Jan. 27, 1735. He was a 
ix)litical refugee in England, and in 1789 went to France, where he 
a.ssistcd Mirabeau on the Courricr de Provence and in the prej)- 
aration of his speeches. Clavit^re also publi.shed some pamphlets 
under hi.s own name, and through these and his friendship with 
J. 1 *. Brissot, whom he had met in London, he became minister 
of finance in the Girondist ministry, from March to June 12, 1792. 
After Aug. 10 he was again given charge of the finances in the 
provisional executive council. He shared in the fall of the Giron- 
di.sts, and was arrested on June 2, 1 793. On receiving notice (Dec. 
8) that he was to appear on the next day before the revolutionary 
tribunal, he committed suicide. 

CLAVIJO, RUY GONZALEZ DE (d. 1412), Spanish 
traveller, was born in Madrid. On the return of the Embas.sy from 
the court of Timur, Henry HI. of Castillo sent out another, which 
included ('lavHjo. They sailed from St. Mary Port, near Cadiz, 
on May 22, 1403, touched at the Balearic isles, Gaeta, Rhodes and 
Con.stantinople, went by the south coast of the Black sea to Trcbi- 
zond, and proceeded inland by F.rzerum, I'abriz, Teheran and 
Meshed to Samarkand, where they were favourably received. 
They returned successfully after great difficulties and reached 
Spain on March i, 140G. Clavi jo lived in Madrid and died on 
April 2. 1412. His narrative is the first important one of its kind 
in Spanish literature. 

BiDMocRAPiiY.—An English version of Clavijo’s narrative, by Sir 
Clements Markham, was issued by the Hakluyt Society in 1850 
(Narrative of the Embaxxv of R ... G .. . Clavi jo to the Court of 
Timour). For the identification of the places mentioned by Clavijo 
see Khanikof’.s list in Geographical Magazine (1874), and Sroznevski’s 
Annotated Index in the Russian edition of 1881. A short account of 
Clavijo’s life is given by Alvarez y Baena in the Hijos de Madrid, 
vol. ix. See also C. R. Bcazley, Dawn of Modern Geography, iii. 

CLAVIJO Y FAJARDO, JOS^) (1726-1806), Spanish 
publicist, was born at Lanzarote (Canary islands). He settled in 
Madrid, became editor of El Pensador, and by his campaign 
against the public performance of autos sacrament ales secured 
their prohibition in 1765. His work would long since have been 
forgotten were it not that it put an end to a ix'culiarly national 
form of dramatic exposition, and that his love affair with one of 
Beaumarchai.s’ sisters suggested the theme of Goethe’s first 
publication, Clavigo. 
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CLAVILUX, a keyed projection instrument which makes 
possible the use of light as a medium for aesthetic exi)res.sion. It 
was invented by the American artist, Thomas Wilfred, who jfave 
the new art of light its first comprehensible status with the thcor>' 
that form, colour and motion are its three basic factors. The in¬ 
strument consists of a number of projectors grouped before a 
large white screen and controllerl from a keyboard that is either 
attached to the projectors or placed at a distance. The keys, w-hich 
slide in grooves graduated from o to ico, arc grouiied in tiers, each 
comparable to a pipe-organ manual. A tier contains three sct.s of 
key.s coimei (ed with the form, colour and motion-producing de¬ 
vices in the ccjrresponding projector in which a strong beam of 
white light from an incandescent lamp, after passing through the 
three device.s, i.s projected on the screen as one or more mobile im- 
age.H depending in form, colour and motion uponihe jiositions and 
movements of the variou.s keys. A skilled player may select to 
play a silent visual comiiosition previously written by another 
artist and recorded by means ui a special notation sy.stem. The 
instrument has al.so been used for visual acc ompaniments to music, 
dance and drama, in the latter instance jx-rmitting projected scen¬ 
ery and a mu< h'more delicate control of lighting than is pos>ibIe 
by means of the electrit ian's swiic bboard. Wi ) 

CLAY, CASSIUS MARCELLUS tiSio- 1903). American 
jxditician, was born in Madison county. Ky., on (.>ct. 19, itito. 
He was the son of (Ircen Clay (i 7 57-i.S:b), a Kentucky soldier 
of the War of 1812 and a relative of Henry (May. He was edu¬ 
cated at C'entre college, Danville, Ky., and at "S'ale, where he 
graduated in 1832. Inlluciiccd to some? extent by Willi.im Lloyd 
Garrison, he became an advocate of the abolition of slavery. In 
and 18.40 he W'as elected as a Whig to the Kentucky 
legislature, where he advocated a sy.stt'm of gradual emancipation. 
In 1845 he established, at Lexington, Ky., an anti-slavery publica¬ 
tion know-n as The True A/nrncdn, but in the same year his office 
and prf.s.s wc;re wrecked by a mob, and he rc'inoved the publication 
office to Ciminnati, Ohio, In 1856 he joined the Rejmblican 
l*arty. and wielded considerable intluence as a Southern represen¬ 
tative in its councils, in 18(11 he was sent by J’re.sicJent Lincoln 
as minister to Rus.sia; in 1862 he returned (0 America to accept 
a commission as major-general of volunteers, but in 1863 was re¬ 
appointed to his former jxi.st at St. I’c'tersburg, where he remained 
until 1SO9. Disapproving of the Republican policy of reconstruc¬ 
tion, he left the jiarty, and in 1872 was largely instrumental in 
securing the nomination of Horace Greeley fur the jircsiclency. 
,In the political c.impaign of 1884 he rejoined the Republican 
Party. He died at Whitehall, Ky., on July 22, 1(403. 

Srr hh anfol)loKrapl)V, 7 '/if Lifr, Memoirs, Writings and Speeches 
of Cassius Mariellus i‘ln\ {Ciruinnati, and /Vic U'ritin^s of 

Cassius ManrUus Clay (edited wich a “Memoir” by Horace Circelcv, 
1848). 

CLAY, CHARLES (1801-1803 I. English surgc'on, was 1 >orn 
at Hredbury, near Stockport, on Dec. 27. iHoi. He c|ualified at 
I'.dinburgh in 1823 and .settled in Maruhe.stcr as a consultant in 
1839 Jn 1842 he fir.st performed the operation of ovariotomy 
with which his name is associated, and in 1805 was able to show 
an analysis of 11 r cases with a mortality slightly over 30'";. Clay 
was a man of many inierois and iiu hided geology, numismatics 
and book collecting aniotig bis pursuits He died at roultcm-le- 
Lvlde, ne.ar f’resion, on 10. 1S94 

CLAY, FREDERIC (1S3S-1S80).-English musical com¬ 
poser, was the son of James Clay. M.P., the celebrated whist j 
authority. Worn in Paris, he studied mu.sic under W. W. Molique 
in that city and under Kforitz Hauptmann nl Leipzig. With 
the c^ceiilion of a few songs and two lantatns. Thr Knights of 
the Cross (iHt'tf)) and IajIIo Roiikh (iS;:").—the latter of W'hich 
contained his well-known song ‘ I'll sing thee songs of Araby.”— 
his conqxisitioiis were written for the stage, and have long since 
been forgotten. Two of them, /lt,'0 (iStMi i and Princess Toto 
(1875 ) WTre written to libretti by W. S Gilbert. Clay’s last works, 
Thff Merry Duchess (18S3 ) and 7V/« Golden Ring (18S3), showed 
an aclcance upon his pnwious work, and rendered all the more 
regrettable the stroke of paralysis which crippled him physically 
and mentally during the last few years of his life. 


CLAY, HENRY (1777-1852), American statesman and 
•rator, was born in Hanover county, Va., on April la, 1777, and 
I died in Washington on June 29, 1852. His public life covered 
nearly half a century, and his name and fame rest entirely upon 
his own merits. He achieved his success despite serious obstacles. 
He.was tall, rawboned and awkward; his early instruction was 
scant; but he read books, talked well, studied law under George 
Wythe, the teacher of Jefferson and Marshall, and so, after his 
admission to the bar at Richmond, Va., in 1797 and his removal 
next year to Lexingtfm, Ky., he quickly acquired a reputation and 
a lucrative income from his law practice. 

Thereafter, until the end of life, and in a field where he met, as 
either friend or foe, John Quincy Adams, Gallatin, Madison, 
Monroe, Webster, Jackson, Calhoun, Randolph and Benton, his 
political activity was wellnigh ceaseless. At the age of 22 (1799) 
he was elected to a constitutional conventiop in Kentucky; at 
:(k to the Kentucky legi.slature; at 29, while yet under the age 
limit of the U.S. Constitution, he was appointed to an une.xpired 
tenn (1806-7) in the U.S. Senate, where, contrary to cnslom, 
he at once plunged into business as though he had been tlierc all 
his life. He again served in the Kentucky legislature (180H-9), 
wa.s cho.sen .speaker of its lower hou.se, and achieved di.-^tinction 
by preventing an intense and widespread anti-British feeling from 
excluding the common law' from the Kentucky code. A year later 
he was elected to another unexpired term in the U.S. Senate, 
serving in At 34 (1811) he was elected to the U.S. 

Hou.se of Representatives and chosen speaker on the day of his 
entrance. During th(; 14 year.s following his first election, he 
was re-elected five times to the House and to the speakership; 
retiring for one term (1821-23) to resume his law' practice and 
retrieve his fortune.s. He thus served as speaker in 1811-14, in 
1815-20 and in 1823-25. Once he was unanimously elected by his 
constituents, and once nearly defeated for having at the previous 
session voted to increase congressional salaries. From 1825 to 
1829 he served as secretary,of State in I’resident John Quincy 
Adams’s cabinet, and in 1831 he was elected to the U.S. Senate, 
w'hcre he served until 1842, and again from 1849 until his death. 
Between 1824 and 184S he was a strong presidential candidate 
in nearly every camiiaign. 

One of the chief sources of Clay’s immediate j^opularity when 
first elected to the House in t8ii, was his championship of the 
War of 1812 with Great Britain, which his influence, more than 
that of any other man, precipitated. While not, perhaps, an alto¬ 
gether advantageous or necessary war, it won the youthful nation 
the respect of European nations, and a greater independence of 
them than she had hitherto known. Clay w'as sent to Ghent as 
one of the peace commissioners, and signed the treaty, though 
reluctantly, for he was disappointed in the silence concerning the 
c|U(-lions of impressment of American sailors, the fisheries, and 
the iMvigation of the Mississippi. 

.\iter the war Clay and Calhoun became the foremo.st cham¬ 
pions of the Democratic Republican Party in Congress. Clay 
reiusfd appointments as minister to Russia and to England, as 
w(‘il as the secretaryship of war under both Madison and Monroe 
that he might devote his attention to his congressional programme, 
the three nio^t imjiortant features of which w'ere the inauguration 
of internal improvements, the establishment of a national bank, 
.ind the levying of a tariff high enough to build up industries 
needed in time of war. As a protectionist Clay in 1824 again 
advocated high duties to relieve the prevailing dislre.ss, which 
he pictured in a brilliant and effective speech. In spite of the 
o[)position of Webster, Calhoun and other prominent statesmen, 
j Clay succeeded in enacting a tariff so high that the people of the 
Southern Stales denounced it as a “tariff of abominations.” When 
it overswelled the revenue in 1S32 he favoured reducing the 
rates on all articles not comi)eting with American products, but 
the new measure reduced the revenue so little and provoked such 
serious threats of nullification and secession in South Carolina, 
that to prevent blood.shcd and to forestall a free trade measure 
from the next Congress. Clay brought forward in 1833 ^ compro¬ 
mise measure for the gradual reduction of the tariff to a 20% ad 
valorcrp basis extending over a period of nine years. It lost Clay 
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the support of ardent protectionists but was hailed with fav'our 
by the people at large. 

Clay's interest in internal improvements resulted naturally 
from his interest in western expansion and development. He 
supported the Federal financing or aiding of roads, canals and 
other schemes of transportation which would bind the east and 
west together. For a time he argued for the return to individual 
States of the receipts from all public lands sold within its borders. 
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• Ashland.' the home of henry clay in lexington. ky. 

This plan, together with many of his special projects, failed, but 
the general imp)etus of his oratory and argument was not lost. 

Clay also interested himself passionately in the struggle of the 
South American nations for their independence. He made re¬ 
sounding spjecches in the House in favour of the ' eighteen millions 
of pjeople struggling to burst their chains," He advocated an 
alliance in the two Americas to counterbalance the Holy Alliance 
of Europe and work against its designs. He w'as among the first 
to recommend recognition of the new nations by the United 
States, and consequently is still remembered with affection by 
them. Similarly, in 1824, he made an impassioned spjcech in favour 
of Greek independence and supported Webster's resolution for 
sending an agent or commissioner to that country. 

But of all causes and questions, Clay's career was connected 
most intimately with that of slavery. When only 22 Clay had 
\’ainly urged an emancipjation clause for the new constitution of 
Kentucky and never ceased to regret its failure. In 1820 he con¬ 
gratulated the new South American republics on having aboli.shed 
slavery, pointing out that in this important pwint of progress they 
were in advance of the United States. The same year, however, 
threats of the Southern States to destroy the Union led him to 
advocate the “Missouri Compromise,” which, while keeping 
slavery out of all of the rest of the territory included in the 
“Louisiana Purchase” north of Missouri’s southern boundary, 
permitted it in that State. When the slave p)Owt*r became more 
aggressive in and after the year 1831, Clay defended the right of 
pietition for the abolition of slavery in the District of Columbia, 
and oppo.sed Calhoun's bill forbidding the use of the mails to 
“abolition” newsp)ap3ers and documents. Though he favoured the 
freedom of the mails and press as regards slavery, he disliked the 
abolitionists and, because of their insistent, uncompromising de¬ 
mands. held them largely responsible for the hatred and strife 
which menaced the Union. Clay was lukewarm toward recognizing 
the in(lep)endence of Texas lest it should aid the increase of slave 
territory. Yet he was so anxious to set himself right with the South 
that he prep>ared an elaborate spiecch for the purpose which re¬ 
ceived pro-slavery apiproval. His attitude resulted, as he him.self 
declared, in the abolitionisls denouncing him as slave-holder, and 
thef slave-holder as an abolitionist. Such straddling undoubtedly 
was a prime factor in his loss of the presidency, which he always 
held in view. In 1844, for instance, while a candidate for the 
presidency, he announced himself against the annexation of Texas, 
but on other grounds than slavery. By not pronouncing definitely 
on the real issue he lost supporters from men of both pro-slavery 
and anti-slavery sentiments instead of winning them as he had 
hoped. His compromising spirit upxin the question promised to 
bear fruit, however, when in the crisis of 1850 he was able to bring 
about the series of measures known collectively as the “Compro¬ 
mise of 1850.” The situation was acute, the South was on the 
point of secession, statesmen were frantic, every way of alleviating 


the deadlock .seemed to have failed. Clay, who had retired from 
the Senate several years before, was now an old and pihysically 
frail man, but had himself re-elected to that body where he could 
put forth and delend his measures. His spieech was one of the 
ablest of his career. Webster in a notable spx'cch seconded the 
measures as a last resort. Calhoun still bitterly opipxised. A dead¬ 
lock resulted because of the opiposition of President Taylor to 
the plan, and was only removed up>on the latter’s dc.'ith. where- 
upKin Fillmore, Iricndly to the compromise, succeeded to his place. 
The compromise admitted California as a tree State, organized 
Utah and New Mexico as territories without reference to slavery, 
and enacted a more eflicient fugitive slave law. It was a noble 
climax to Clay’s great career, but it did not, as he hopu’d, pierma- 
nently save the Union from bloodshed. lt.s siuce.ss w.is in the fact 
that it p)ostp3oned the Civil War until the North had the immt'nsc 
growing px)wer of the West as its ally. Clay did not live to sec 
its failure, but died in 1K52 at the height of his fame and pwp- 
ulariiy. 

In one respt et, however, C'lay’s whole jKililical career had been 
a bitter disapipjointment, at least to the man himself. The nation 
never rewarded him w’ith the highest oliicc in its pow'cr to Ix'slow, 
and which he .so deepdy coveted. This was in sp)ifc of the fact 
that for a generation he was the acknowledged leader of his 
party. One reason was that during the whole px'riod sectional 
feeling was so siiong that no leader of any one section could 
be elected. Peace h,id to be secured by choosing lesser men as 
conip)romi.se candidates. Another reason was Clay’s own compro¬ 
mising nature which always won him enemies in both camps. 
His name was u.sed compiaratively early in connection with the 
presidency. He had hopx-i) to be offered the ofl'ice of secretary of 
Slate under Monroe in 1817, for at that time this othci.il was re¬ 
garded as next in line for the succession. Clay was greatly disap- 
p^ointed and pursued a puilicy of obstruction to the ailminisfration 
until the events culminating in the Mis.souri Compiromi.se again led 
him to co-opx'rate with Monroe. In 1S24 Clay was a candidate 
with W. H. Crawford, .Andrew Jackson and John Quincy Adams 
for the p^residcncy. Choice between the two highest, Jackson and 
.\dam.s. w'ent to the House where Clay controlled the deciding 
vote. Though Jackson repirescnted the West niul its interesl.s. to 
choose him would have meant the denial of all chances for him¬ 
self in the following campiaign, for the country would not be 
likely to choose two we.stern leader.s iu succe.s.sion, 'I'empera- 
mentally Clay was al.so ofiposed to Adams, but after a long con¬ 
ference he gave out that he would suppHirl the latter. Soon after¬ 
wards he afcep)ted an appiointment as secretary of State, under 
Adams, and Jackson’s supipmrter.s immediately charged a corrupt, 
bargain In'twccn the two. Historians generally feel that Clay 
sincerely favoured Adams, but ever after Clay was kepit. busy 
ex|)laining and denying the allegation of a bargain It made 
Jackson his bitter enemy for life. John Randolph of V'irginia 
pressed the accusation until Clay hotly consented to a duel to 
defend his honour. Neither w.as hurt. Clay's action so alienated 
his western supjjmrtcrs that it also must Im' ascrilwd as one of 
the reasons why he never achieved the r»residency. In fact when 
he finished his term as .secretary of State,he had to go home “to 
mend his fences” in order to ensure his re-election to Congress, It 
pjroved the most difficult and most important cam|)aign of his life, 
for, had he failed, it would have meant the eclipse of his pHjIilical 
career. 

By his enemies Clay's comp)romises were often a.srribed to 
timidity or to hedging for political purposes. They can ju.st as 
truly be ref>resented as the acts of a man of great human under¬ 
standing and symp>alhies, anxious to enter into the iH)int of view 
of others. There is every indication that they rcp>re.scnf a pjhilo- 
.sopihical attitude toward life. “All legislation, all government, all 
society is founded upion the pmnciple of mutual concession, polite¬ 
ness, comity, courte.sy ... I bow to you today becau.se you bow 
to me.” Such were his words and sentiments. The rompromisc.s 
rep)rcsent his greatest p>olitical achievements. As “the great pYacif- 
icator” he occupies a pdacc in the memory of his countrymen. 

When not in Washington Clay’s home was on his estate at 
Ashland, Kentucky. He took a great interest in its p>ractical man* 
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ageincnt and especially devoted himscll to (he breeding? of beauti¬ 
ful Kentucky horses. He was an excellent rider. Though Clay 
refxratedly dcnoHnccd slavery as an evil, tradition and habitallowed 
him to kee[) slaves on his own plantation. He treated them con¬ 
siderately and they were devoted to him. When very young Clay 
married Lucretia Hart, a cousin (»f Thomas Hart Benton. Five 
sons and six daughters were born to them. But misfortune seemed 
to hang over the family. All of the daughters died before the 
father. One son was killed in the Mexican War, and another 
became insane after an accident. Clay’s acejuaintances and friends 
were selected from all classes and occupations. His jmpularity 
with the jxmple wa.s immense, and he believed in them. Yet like 
many democratic leaders, notably his great western rival, Andrew 
Jackson, Clay wa.« often arbitrary, autocratic and possessed of 
an irrepressible desire to rule. His imagination frequently ran 
away with his understanding while his imixrious temper and 
ardent combativenes.s hurried him into di.saclvantageous po.silions. 
(Ireat crowds always met him wherever he was to speak because 
of his matchless voice and lascinating jK'rsonality. In public he 
was of magnilicent bearing, possessing the true oratorical tempera¬ 
ment, the nervous exaltation that makes the orator feel and appear 
a superior being, tran.sfusing his thought, j>a5.sion and will into the 
mind and heart of the lisii.'iier. In jjrivale he was an excellent 
conversationalist, [)Osses.sing a fund of pleasant humour. His 
never-failing cajurlesy, his agreeable manners and a noble and 
generous heart for all who needed prote( lion .against the powerful 
or the lawless endeared him to hosts of triends. 

BiHi.ioOkAenv - See Calvin Colton, 7 hr H aril's of Henry Clay 
(1K57, new ed., the first three volumes of which are an account 

of (day's lile and times, (';irl Schurz, Henry Clay (iK,H7) ; 7 '. H. Clay, 
Henry Cla\ (luio); Camaliel Elriidford, “Henry in Lirg/ma 

Qunrtrrlv Revinv, Jan. iMiuh material will be found in the 

standard histories ot the period and in Thomas IL Benton’s Thirty 
i'con t’lru' (i8tii). No complete and critKal biography vet exists. 

CLAY, commonly defined as a fine-grained, almost impalpable 
substame, vi.tv soft, more or less cohi'ri'tiL when dry. retentive of 
water and often jilastic when wet; it h.is an “earthy odour’’ when 
hrt'alhed upon or moistened (ironi (), laig cfwec’, a word common 
in various forms lod'eutonic latigu.'iges, (j. tier, Kiel). The chem¬ 
ical composition of i l.iy varii's aciordiiig to the finely divided min¬ 
eral matter present; usually the latter consists es.sentially of hy¬ 
drous silicates of aluminium, iron, atul alkalies. The constituent 
particle.s are commonly le.ss Ilian -00501111. in diameter and are 
often so sm.dl as to be colloidal. The upper limit of size in de¬ 
fining “day” is taken by soil-analysts as -oo.'mm. diameter, but by 
geologists often as much as oimni. diameter. From the indura¬ 
tion and alteration of day are formed a number of rocks which 
collectively are known as “day-rocks” or “pdilic rocks” (from 
Gr. TTTjXi'i?, day), eg . nuulstone. shale, sl.ite. In nature days are 
rarely free from foreign ingredients, .some of whiih are vi.siblc to 
the eye, but othiTS only by means of the mit rosiope. The eeo- 
nomic v.ilue of ni.iny days is dependent on their freedom from 
(or occ.isionall\’ the presence of) certain inqiurities. The com¬ 
monest of these are ( t> organic matter, humus (exemplified by 
day-soils with an admixture of peat, oil-sliales, carbonaceous 
shales); (2) fossils (such as plants in the shales of the Lias and 
Coal Measures, and shells in d.iyey deposits of all ages); (t) 
carbonate of lime (rarely altogether ab.sent but abundant in marls, 
which may be defined as calcareous days, cement-stones and ar¬ 
gillaceous limestones); 14) sulpliiile of iron, as pyrite or mar- 
casile, either finely diftu.sed and giving the day a blackish or dark- 
grey colour which “weathers ’ brown (c.g . Loruion clay), or in 
nodules and concretions (e c’ , Gault. Kimmeridge day); (5) ox¬ 
ides of iron, which st.iin the clay to bluish, greenish and grey 
tints when in the ferrous state, and bright red, lirown, or yellow 
when in the ferrie cvindilion, hence red and yellow ochres; (6) 
sand and silt, which are particles of coarser grain, frequently of 
dctrital silica (thus forming loam.s, arenaceous days, argillaceous 
siindstones. etc ) 

The priticipal consuluenl minerals of day.s arc hydrated ox¬ 
ides of aluminium (bauxite) and iron (lalerite), hydrated silicates 
of aluminium (such as kaolinite), finely-divided micas, chlorites 
and similar micaceous minerals. Recent work on French marine 


j days of ages varying from Trias to Middle Tertiary has shown 
that the dominant mineral constituent is a hydrated silicate of 
aluminium magnesium, and potash, bravaisite, while kaolin is 
present in days formed as residuals in fresh-water, or by pneu- 
matolytic action. 

A few of the most important clay rocks may be briefly de¬ 
scribed. 

Brick and Tile Clays.—Almost any argillaceous material may 
be used for the manufacture of bricks and tiles. The colour and 
texture of the resulting products depend on the impurities in the 
day, and also on the conditions of burning. The best materials 
for brick making contain a proportion of sandy and silty im¬ 
purities (up to 3>o%) which prevent the clay showing too great a 
shrinkage on being fired. For tile making, less sandy material is 
desirable. 

China-clay.—This is white, friable and earthy. It occurs as a 
rc.sult of dccompo.sition of granite, porphyry and syenite, and oc¬ 
cupies hollows or cavities, often of considerable depth. The crude 
material contains kaolinite (the pure hydrated silicate of alumin¬ 
ium), scaly while mica, quartz, tourmaline and other minerals. 
The kaolinite is produced by the action of heated gases which have 
e.scaped from the igneous rocks, on certain of the constituent 
minerals. Pure clay for commercial purposes is obtained by Icvi- 
gation of the crude product and repeated settlement in tanks. 

Fire-clays.—These are those varieties which are refractory to 
heat. They are free from, or contain only small quantities of, al¬ 
kalies and alkaline earths. They occur frequently in Carboniferous 
rocks, sometimes as under-clays of coal seams, or in association 
with lacustrine deposits of later age (c.g., inferior oolite, of York¬ 
shire). In addition to hydrated aluminium silicates, some varie¬ 
ties contain free hydrated alumina, when they are known as baux- 
itic fire-clay.s (e.g., Ayrshire). 

Boulder Clay.—This is formed by ice-action and consists 
u.sually of tough .sandy clay, often unstratified, containing boulders 
of various sizes. The latter frequently display great variety in 
petrological character, are angular or rounded and sometimes 
marked with glacial striae. 

Loess.—This is a line calcareous clay deposited under the dry 
steppe or desert conditions which often followed the glaciation 
of a region. The loess occupies a world-wide fringing belt, lying 
beyond the margin of the glacial deposits, and in the main is re¬ 
garded as formed of wind-borne material derived from the des¬ 
iccated glacial clays. 

Oil Shales.—While, as a result of drying and induration, clays 
which are homogeneous throughout yield tnmistom's, others split 
readily into leallike plates or laminae parallel to their bedding 
and arc termed shales. This laminated structure is accentuated 
by the presence of films of other substances such as sand, mica 
or vegetable debris. Shales occur frequently throughout the geo¬ 
logical column, the most notable being those of the Carboniferous 
and Jurassic (e.g., Kimmeridge shales). Some of them contain 
much organic material in the form of globular, yellow', apparently 
resinous bodies, and W'hcn distilled yield paraffin oil. wax, com¬ 
pounds of ammonia, etc. In New' South Wales, Scotland. Es- 
thonia, and parts of North America such oil-shales are worked on 
a commereial .scale (.vec Petrolccm ). 

Cave-Earth (terra rossa).—This is a type of reddish clay 
found in limestone caves, which represents the insoluble and thor¬ 
oughly weathered impurities left behind on solution of the cal¬ 
careous matter. Similar residual days occur on the surface or 
in hollows in limestone-country (see also articles Cave and 
L ATI.RITE). 

For Red Clay, Green and Blue Muds, etc., see Ocean a.nd 
Oceanography. The article on Sedimentary Rocks should also 
be consulted. (P. G. H. B.) 

CLAY CROSS, an urban district of Derbyshire. Endand. near 
the river Amber, on the L.M.S.R. and the Ashover light railway, 
it mi. S. of Chesterfield. Pop. (1938) 8.156. Area 3.2 sq.mi. Coal 
miners and foundr>' workers form the majority of the population. 

CLAYMORE (from the Gaelic chidheamh tndr, “great 
sword”), the old two-edged broadsword with cross hilt, of which 
the guards were usually turned down, used by the Highlanders of 
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Scotland. The name is also wrongly applied to the single-edged 
basket-hiked sword adopted in the i6th century and still worn as 
the full-dress sword in the Highland regiments of the British army. 

CLAYS, PAUL JEAN (1810-1900), Belgian marine painter, 
was born at Bruges in iSig. and died at Brussels in 1900. A 
Fleming in his feeling for colour, Clays set his palette with clean, 
strong hues, and their powerful harmonies were in striking con¬ 
trast with the rusty, smoky tones then in favour. If he was not 
a “luminist’’ in the modern use of the word, he deserves at any 
rate to be classed with the founders of the modern naturalistic 
school. Among his works arc: “Dutch Boats in the Flushing 
Roads,” in the National Gallery, London; “The Port of Ant¬ 
werp,” “Coast near Ostend,” and a “Calm on the Scheldt,” in 
the Bru.s.sels gallery; “The Meuse at Dordrecht” in the Antwerp 
museum; “The Open North Sea,” in the Pinakothek at Munich; 
.and “The Festival of the Freedom of the Scheldt at Antwerp in 
1863,” in the Metropolitan Museum of Fine .Arts, New^ A'ork. 

Sec Camille Lemonnier, Histoire des Beaux-Arts (Brussels, 1887). 

CLAYTON, JOHN MIDDLETON (1796-1856), Amer¬ 
ican politician, was horn in Dagsborough, Del., on July 24, 1796. 
He came of an old Quaker family long prominent in the political 
history of Delaware. He graduated at Vale in 1815, and in 
1S19 began to i)ractise law at Dover, Delaware. Engaging in poli¬ 
tics, he became in 1824 a inember of the state house of representa¬ 
tives, and in 1826-28 was secretary of state for Delaware. In 
1829 he was elected to the U.S. Senate by the anti-Jackson 
forces, and in 1835 was re-elected as a Whig, but resigned in 1836. 
In 1845 he again entered the Senate, where he opposed the an- 
ne.xation of Texas and the Mexican War. In March, 1849, he 
became secretary of stale in Fre.sident Taylor’s cabinet. His 
brief tenure of the state portfolio, which terminated July 22, 
1850, .soon after Taylor’s death, was notable chiefly for the 
negotiation with the British minister, Sir Henry Lytton Bulwer 
of the (daylon-Bulwer Treaty iq.v.). He was once more a mem¬ 
ber of the Senate from March, 1853, until his death at Dover, Del., 
Nov. 9. 1856. By his contemiioraries Clayton was considered 
one of the ablest debaters and orators in the Senate. 

See the memoir by Joseph P. Comenys in the Papers of the His¬ 
torical Society of Delaware, No. 4 (Wilmington, 1882). 

CLAYTON-BULWER TREATY, a famous treaty be¬ 
tween the United States and Great Britain, negotiated in 1850 
by John M. Clayton and Sir Henry Lytton Bulwer (Lord Dalling) 
in consequence of the situation created by the project of an inter- 
oceanic canal across Nicaragua, each signatory being jealous of 
the activities of the other in Central America. Great Britain 
had large and indefinite territorial claims in three regions— 
Belize or British Honduras, the Mosquito Coast and the Bay 
islands. On the other hand, the United States, without terri¬ 
torial claims, held in reserve, ready for ratification, treaties with 
Nicaragua and Honduras, which gave her a certain diplomatic 
vantage with which to balance the de facto dominion of Great 
Britain. 

The treaty bound both jKirtics not to “obtain or maintain” 
any exclusive control of the proposed canal, or unequal advantage j 
in its use. If guaranteed the neutralization of such canal. It de¬ 
clared that, the intention of the signatories being not only the ac¬ 
complishment of “a particular object”— i.c., that the canal, then 
supposedly ne:ir realization, should be neutral and equally free to 
the two contracting powers—“but also to establish a general 
principle,” they agreed “to extend their protection by treaty stipu¬ 
lation to any other practicable communications, whether by canal 
or railway. acro.ss the isthmus which connects North and South 
America.” Finally, it stipulated that neither signatory would 
ev-er “occupy, or fortify, or colonize, or assume or exercise any 
dominion over Nicaragua, Costa Rica, the Mosquito Coast or any 
part of Central America,” nor make use of any protectorate 
or alliance, present or future, to such ends. 

The treaty was signed on April 19, and wa.s ratified by both 
Governments; but before the exchange of ratifications Lord Pal¬ 
merston, on June 8, directed Sir H. Bulwer to make a “declara¬ 
tion” that the British Government did not understand the treaty 
“as applying to Her Majesty’s settlement at Honduras, or its de- 
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I^endencies.” J. M. Clayton made a counter-decl.iration, which re¬ 
cited that the United States did not regard the treaty a.s applying 
to “the British settlement in Honduras commonly railed Ilritish- 
Honduras . . . nor the small islands in the noighbourhoiKl of that 
settlement which may be known as it.s depeiuleruiesthat the 
treaty’s engagements did apply to all the Ueniral Anuiican Stales, 
“with their just limits and proper dependencies ’; and that (he.se 
declarations, not being submitted to the United .'States Senate, 
could of course not affect the legal import of (he treaty. The in¬ 
terpretation of the declarations soon became a matter of conten¬ 
tion. The phra.seology refleets the effort made by the United 
Stales to render impossible a ifliysical control of the canal ])y 
Great Britain through the territory held by her at its mouth— 
the United States losing the above-mentioned treaty advantage,s— 
ju.st as the explicit abnegalion.s of the treaty rendered imj^ossihle 
such control politically by either power. But Great Britain claimed 
(hat the excepted “settlement” at Hondvtras was the “Belize" 
covered by the extreme British claim; that the Ba>- islaiuls were 
a dependency of Belize; and that, as for the Mosquito Coast, the 
abnegatory clauses being wholly prosj^ective in intent, she was 
not required to abandon her protectorate. The United Stales 
contended that the Bay islaiuls were not the “dependencies ” of 
Belize, these being the small neighbouring islands mentioned in the 
same treaties; that the excepted “settlement" was the Briiish- 
llonduras of definite extent and narrow pui'iiose recognized in 
British treaties with Spain; that .she had not confirmed by recog¬ 
nition (he large, indefinite and offensive claims who.sc dangers thi; 
treaty was primarily designed to les.sen; and that, as to the Mos-, 
(juito Coa.st, (he treaty was retrospective, and that the clause himl- 
ing both not to “occupy’’ any i)art of Central .America or the 
Mos(]uit() ('oast necessitated the al)andomnenl of such territory 
as (ireat Britain was already actually occupying or exercising do¬ 
minion over, and the comyflete abandonment of the British pro¬ 
tectorate over (he Mosquito Indians, It seems to be a just ton- 
clusion that when in 1S52 the Bay islands were erected into a 
British “colony” this was a tlagrant infraction of the treaty; 
that a.s regards Belize the American arguments were decidedly 
stronger, and more correct historically; and that as regards the 
Mo.squito question, inasmuch as a protec torate .seems certainly to 
have been recognized by the; treaty, to demand it.s absolute aban¬ 
donment was unwarranted, although to satisfy the treaty Great 
Britain was hound materially to weaken it. 

In !8 s9-0o, by British treaties with Central American States, 
(he Bay islands and Mosquito questions were .settlc'd nearly in 
accord with the American contentions. But by the satne treaties 
Belize was accorded limits much greater than those contended 
for by the United .Stales. 7'his settlement (he latter power 
accepted without cavil for many years. 

In 18.80-84 a variety of rea.sons were advanced why the United 
States might justly repudiate at will (he Claylon-Bulwer Treaty. 
The arguments advanced were quite indefensible in law and his¬ 
tory. and although the* iMJsition of the United Slates in 1850-60 
was in general the stronger, that of Great Britain was even more 
conspicuously .strong in the years 18S0-84. In 1885 the former 
GovcTnmcnt reverted to its traditional policy, and the Ha> • 
Bauncefote Treaty of 1902, which rcjilaced the Claylon-Bulwer 
Treaty, adopted the rule of neutralization for the Panama Canal. 

See the collected diplomiitir corrc.spondencc in 1. D. Travis. History 
of thr Claylon-Iiuluer Treaty (Ann Arbor, Mich., iRto) ; J. H 
Latan(;, Diplomatic Relations of the United States and Spanish America 
(Baltimore, i(>cx>) ; T. J, Lawrence, Disputed Questions of Modern 
International Law (2iul ed., Cambridge, England, 1885) ; Sir E. L- 
Bulwer in 09 Quarterly Rev. 235-28O, and Sir H, Bulwer in 104 
Edinburgh Rev. 280-298. 

CLAY-WITH-FLINTS, in geology, a name given to a 
deposit of stiff red, brown or yellow clay, containing many flints, 
whole or broken, with some round pebbles of hard rock. It covers 
large areas in south-eastern and southern England, usually lying 
on chalk. It is commonly considered to represent the insoluble' 
residue of the chalk left by weathering (mainly solution), but 
may include deposits formed in other w'ays, of which the follow¬ 
ing have been suggested: (a) that it is the residue of patches of 
Tertiary strata which once extended more w'idcly over the chalk 
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than at {irescnt. This is favoured by the presence of pebbles 
other than flint: (b) that it may be a i?Lacial deposit, in fact, a 
boulder-day or till, indicating; an extension of the ice-.sheet 
somewhat further than is usually believed, (.SVe Glacial Kpoch.) 
I'hese fjuestions must be regarded as still undecided, but there 
tan be little doubt that the insoluble residue theory is applicable 
over wide areas. (R. H. Ra.) 

CLAZOMENAE, an ancient town of Ionia and a member of 
the Ionian Dodecaptjlis (Confederation of Twelve Cities!, on the 
Gulf of Smyrna, about ?o in. VV. of that city. Though not in 
existence before the arrival of the lonians in Asia, its original 
founders were largely settlers from I’hlius and Cleonae. It stood 
originally on the isthmus connecting the mainland with the i>en- 
insula on which Krythrae stood; but the inhabitants, alarmed by 
the encroai hnienls of the Persians, removeil to one of the small 
islands of the bay, and there estaliiished their dly. This island 
was connected with the mainland by yMexaiuier the (ircat by 
means of a pier, the remain.s of which are still visible l>uring the 
5lh (cntury it w'as for some time subject to the Athenians, but 
about the middle of the PdoiKmuesian war h.c.) it revolted. 
After a -brief resistance, however, it again at knowledged the 
Athenian suprernaiy, and repelled a Lacedaemonian attack. Under 
the Romans C'la/couienae W'us included in the province of Asia, 
and enjoyed immunity from taxation. It was the birthplace 
of the |)hiIosopher Anaxagoras. It is famous for its painted terra- ; 
cotta .sarcophagi, which are the luie.st uionumenls of Ionian paint- i 
ing in the bill century nc. (K. Or.) ! 

CLEANING: ,i<v Dry Cll\mn(;. I 

CLEANTHES (c. or 252 h.c,). Stoic philosopher. ; 

was born at Assos in the 'Iroacl. He came to Athens, where he ^ 
listened first to the lecluies of Crates the Cynic, and then to those | 
of Zeno the' Stoic, supporting himself meanwhile by working all ■ 
night a.s water-carrier to a gardener (heiue his nickname j 
<t)fHauTkr]\). On the death of Zeno in he bec.ime the leader | 
ol the school. Amejng his pupils wen- his successor, Chrysippus, | 
and Antigonus, king of M.icedon j 

('leanthes produced very little that w.is original, though he j 
wrote some 50 works, of which tr.igmenis have come down to us. 
'I'he principal is the large portion of the Hymn to Zt us, which 
has been preserved in Siohaeus. He regarded the sun as the 
abode of Ciod. the intelligent provideme, or (in ntiordance with 
.Sinic ni.ilerialiMii) the vivifying tire or aether of the universe. 
Virtue', he taught, is life according to nature: but plea.sure is not 
according to nature. Ihe principal tragmcMits of (’leanthes’ worLs 
arc contained in Diogenes Laertius and Stobacu.^-; some may be 
found in Cicero and Seneca. 

vSVc Cr. C Mohiuke, SUnnthrs (h r Stoikrr ((ircif'-waid. iSi.|) ; 

C Wat li.Minith, ('ofnttu nhitiottr.i </c Zruone ( itirnsi rt i'leiinthr .'l,v,vic) 
{(M»tlil)c;en, 187.1-75); A. C, Pearson, h'rti^THrnts of Zeno and 
Clfiinthrs (i,S(^i); ,irt. hv K, VVellniann in LiMh and Gruber’s .l/Ar- 
mrinr Enryklopndtp; K. Jlir/el, I'nirrsufhiiniifn zu ( iicros philii- 
M'phisihen Sthriftin. ii. (1.SS2), conlainiin; a vin»liralic>n c»i the 
orii'inalilv ol Clninthes; Hymn of Chanthes, tr. L. H. Blakeney, 
“Texts (or Stiuleiit.s'’ st-rie.s, vol, wvi. (lu-Jt); A. B. Rrisehe. For- 
.u hun^rn auf ihm Grhictr d<r alien Fhilosophir (1840); also works 
cjuoled under Sroics. 

CLEARCHUS, the son of Rhamphias, a Spartan general and 
condottiere. Horn aliout the middle of the 5th century bc’., (’le- 
nrehus was sent with a fleet to the Hellespont in 411 and became 
harrnost of Byzantium. His severity, however, made him un}>op- 
ular, and in his absence the gates were opened to the Athenians 
under Alciliiadcs (400). Sulisetjuenlly appointed by the ephors 
to settle the affairs of Byzantium and to protect it from Thracian 
attacks, he made himself tyrant, and. whem driven thence by a 
Spartan force, tied to Cyrus (i/'c ). In the “exjxxlition of the 
ten thousand.” Clcarc-hus led the Peloponnesians. On Cyrus’s 
death C'learthus conducted the retreat, until, Ireing treacherously 
seized with his fellow-generals by Tissapherncs, he wa.s handed 
over to Artaxerxes unci execuletl (Thiic. \nii. 8, 50, So; Xen., 
HeUenica, i. .t, Anabasis, i. h.; Diodorus xiv. 12, iQ-26), 

Clcarchus was a typical S^Mirtan. an able and energetic soldier, but 
lacking refinement and humanity. 

CLEARFIELD, a borough of Clearfield county. Pennsylvania, 
U-S.A., ,t5m N. of Altoona, on the west brunch of the Susque¬ 


hanna river, at an altitude of 1,108 ft., in the central Pennsyl¬ 
vania coal field. It is on federal highway 322; is served by the 
Baltimore and Ohio, tlie New York Central and the Pennsylvania 
railways; and has an airport lighted by beacons. The population 
in IC130 Was c;,22i; in 1940 it was c),372. It is the county seat, a 
wholesale distributing centre, and has various manufacturing in¬ 
dustries, especially large firebrick, tile and sewer-pipe w’ork.s. using 
the fire day that abounds in the vicinity, metal industries and 
tanneries. (Tearfield was so named because the first white settlers 
found it already cleared of timber. In 1805 it was chosen as the 
site for the county seat. 

CLEARING HOUSE. When business houses or firms en¬ 
gaged in the same kind of activity have large dealings with each 
other it is an obvious convenience and economy to establish a 
mutual institution to enable them to set off (heir iransiictions with 
each other and to dear them, thus making it neces.sary to pay to 
each other at agreed times only such balances of account a.s are 
revealed by (he clearance. Such institutions are called clearing 
hou.ses, and (hey ha\'e been established in all great commercial 
nations for many branches of industry. The chief of them are 
Bankers’ Clearing Houses (v-t’.) and Railway Clearing Houses, 
whidi arc dest ribed undtT Railw ays. 

The London Stock Exchange Clearing House deals with trans¬ 
actions in stock, the clearing being efletietl by lialance-sheets and 
tickets; (he balance of stock to be received or delivered is shown 
on a balance-sheet sent in by each memlier, and the items are 
then cancelled against one another and ticket.s issued for the bal- 
;incc'.s outstanding. Tiie Xc'W A'cirk Stock Exchange (Tearing 
House does similar work. The settlements on the* Paris Bourse 
are cleared within the Bourse itsc-lf, through the Compagnie cles 
-Vgenls de Ciiange de Pari.s, 

I'or details concerning clearing house operations in the United 
States .vec Theodore (jilmaii, A (iriidcd Hankiuy^ System Formed 
by the Imorporation of Clearing Houses under a Federal Lm 
(Boston, 1898); Jerome Thralls. The ('Irarini; House (iQjfi); 
Harvey White Magee, A Treatise on tin' Laiv of Xathoial and 
State Hanks, Jncludin^ the Clearing, House (.Mbaiiy, X V., ); 

and Walter Eaton Spahr, 7 'he Clearin'^ and Collection of Checks 

( i().'6). 

CLEARWATER, a city on the west coast, of ITorida, U.S.A., 
.’2 mi. W. of Tami>a; the “county scat of beautiful Pinellas count), 
which occupies a small penin.sula between the Gulf of Mexico and 
Old Tampa bay. It is served by the Atl.anlic Coast Line and the 
Sc.ib»»arcl .\ir Linc'.railwHys. In 1900 the population was 343; in 
j(;3o. aft(>r anne.xations of territors brought the area to 17 sq.mi.. 
it was 7,t)07; in ic;4o it was 10.13O b\' the federal ren.sus. Clear- 
watet is in a citrus fruit and niarkct-gardc-ning region, lias fish¬ 
eries of importance, and is a winter resort. A commission-mana¬ 
ger form of government was adopted in 192 "v 

CLEAT, a wedge-shajR'd yiiecc of wood fastened to ships’ 
masts and elsewhere, to prevent a rope, collar or the like from 
' slipping, or to act as a stcii; more [lartic ularly a piece of wood 
I or metal with double or single horns used for belaying ropes. A 
I “deal” is also a wedge fastened to a ship’s side to catch the shores 
i in a launching cradle or dry dock. ‘'Cleat” is al.so used in mining 
fcir the vertical cleavage-planes of coal. The word is common in 
various forms to many Teutonic languages, in the sense of a 
wedge or lump, cj. “clod” and “dot.” 

CLEATOR MOOR, a township and civil parish, Cumber¬ 
land, England, 4!-mi. S.E. of Whitehaven, served by the L.M.S.R. 
Pop. (19,^1 ) 6,582. The town lies in a coal and iron ore district, 
and the mines, together with metal works, employ almost the 
entire population, in conseciuence, it was severely depressed in 
the 1930s. unemployment among men being 52.8^0 in April 1934. 

CLEAVERS or GOOSE-GRASS, Galium Apa/ine (family 
Rubiaceae), a common plant in hedges and waste places, with 
a long, wi ak, straggling, four-sided, green stem, bearing whorls 
of six to eight narrow leaves, i to 2 in. long, and, like the angles of 
the stem, rough from the presence of short, stiff, downwardly- 
pointing. hooked hairs. The small, white, regular flowers are borne, 
a few together, in axillary dusters, and are followed by the small, 
hispid, two-celled fruit, which, like the rest of the plant, readily 
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clings to a rough surface, whence the common name. The plant i 
has a wide distribution throughout the north temperate zone, and 
is also found in temperate South America. 

CLEBSCH, ALFRED (i833-i 872>, German mathemati¬ 
cian, was born at Kbnigsberg, Prussia, on Jan. 19, 1833. He was 
educated at Kbnigsberg, and in 1858 was appointed to the chair 
of theoretical mechanics at Carlsruhe Polytechnic. In 1863 
Clebsch went to the University of Giessen and in 1868 to Got¬ 
tingen, where he remained until his death. Plis attention was 
turned to algebra and geomctr>’ after a study of Salmon’s works, 
('leb.sch worked at mathematical physics, the calculu.s of varia¬ 
tion, partial differential equations of the first order, the general 
theory of curves; he applied Abelian functions to geometry and 
made use of determinants. In 18O7 Clebsch, in conjunction with 
Carl Neumann, founded the Mathcmatische Annalen. He died of 
diphtheria on Nov. 7, 1S72. Clebsch was the author of Vorlesun^- 
eii liber Geometric, which was edited by Ferdinand Lindemann 
of Munich in 1875, and of Thcoric d. Elastuitdt fester Korper 
(1862), which was translated into French by Saint-Vcn.mt. 

CLEBURNE, a city of Texas, U S.A.. 30 mi. S. of Ft. Worth; 
the county seat of Johnson county. It i.s scr\’ed by the Santa Fe 
railroad and is on federal highway 67 and state highways 171 and 
174. The population was 12,820 in 1920, 11,530 in 1930 and was 
10,558 in 1940 (oiVtv native white) by the federal census. It is 
the trade centre of a diversified agricultural, live stock and in- 
du.strial area and has large railroad shops. The industrial pay roll 
is about $2,000,000 annually: bank deposits increased by about 
$1,250,000 between 1930 and 1940. Cleburne was settled in 1867 
and incorporated in 1871; it was named after Patrick Rona\ne 
Cleburne (1S28-64), a major general of the Confederate aniiv, 
who was called “the Stonewall of the West ” 

CLECKHEATON, a parish. West Riding of Yorkshire. Eng¬ 
land, 5^ mi, S.E. of Bradford, on the L.M.S.R. I'op. (1931) 
12,153. The industries comprise the manufacture of woollens, 
blankets, flannel, wire-card and machinery. Cleckhcaton parish 
is in the Spenborough urban district, pop. (i93<8) 36,420. 

CLEETHORPES, a municipal borough (1936) and watering 
place in the parts of Lindsey, Lincoln.shirc, England; 2.I mi. S E, 
of Great Grimsby by a branch of the L.N.E.R. Pop. (1938) 28.- 
730. Area 3.3 sq.mi. It faces eastward to the North sea. but 
its shore of fine sand, affording good bathing, actually belongs 
to the estuary of the Humber. The sea-wall forms a pleasant 
promenade. The suburb of New Clee connects Cleethorpes with 
Grimsby. The church of the Holy Trinity and St. Mar>’ is prin¬ 
cipally Norman of various dates, but pre-conquest work appears 
in the towdr, Cleethorpes is greatly favoured as a health resort 
by people from the midland counties, Lancashire and Yorkshire. 

CLEF, in mu.sical notation, is a .sign used t<t indicate (he posi¬ 
tion and f)itch of the various note.s represented on the stave. 

Three such signs are now in u.sc, (or 5 ^’), jj^j and of 
which jjjjj stands for the note c', otherwise middle C on the piano¬ 
forte, for the F btdow and ^ for the (i above. Hence when 

one of these notes is thus indicated, c.g., ^-- > ^ 

or clef, is thereby provided from which all the others can be 
reckoned. A representation of the Gyeat Stave of eleven lines, 
showing the jiosition on it occupied by each clef sign, will make 
the matter clear. 



--— 

FGABCDEFGABODEFGABC DEFG 


From this it will be seen that the F (bass) and G (treble or 
violin) clefs are the lower and upper five lines respectiv^ely and 


that the C clef (variously known as the tenor or alto lU-l, accord¬ 
ing to the particular line on which it is placed) consists of tivc 
lines taken from the middle; for it should be espUnned further 
that “clef" signifies not only the individual sign but a!>o the group 
of lines on which it stands, although strictly S{X‘aking “stave" 
is here the more accurate term. 

In pianoforte, vocal and most other siore.s, only the 1' and G 
clefs are nowadays used, but the (.' clef is still ret,lined for the 
viola and one or two other instruments, the choii e of the piarticular 
clef used being governed, as it will lie undersiood. by the pitch 
and compass of the instrument written for. the object aimed 
at being to include as much of the music as possible within the 
limits of a five-line slave. It will also be understood that in prac¬ 
tice the middle line of the Great Stave is norm.tlly omitted, a 
short additional line known a.s a legcr (or l(“dgei ) line being 
employed to take its place when the intermediate C is required— 



It may be noted further that the clef signs as we now know 
them arc simply much modified and conventionalizeil forms of the 
letters of the three notes which they stand for—F, U and (I t.SVc 
MtrsirAL Notation.) 

CLEFT PALATE and HARE-LIP, in surgery. Cleft 
|)alatc is a congenital cleavage in the roof of the mouth, and is 
frequently associated with hare-li},). Both conditions are due to 
faulty development and may be hereditary. The infant is pre¬ 
vented from sucking, and an operation is necessary. Thi* most 
favounihle time for operating is between the age of two weeks 
and three months, and if the cleft is closed at this early dale, 
not only are (he nutrition and general develojiment of the child 
greatly inijiroved, but th(! voice is probably saved from much of 
(he unpleas.ml tone .associated with a defective roof to the mouth. 
After (he cleft in the palate has been effectually dealt with, (he 
hare lip can be repair('(l w'iih ease and success. 

Hare-lip.—In the hare the splitting of the lij) is in the middle 
line, but in the human subject for developmental rcason.s it is 
on one or on both sides of the middle line. Though we are unable 
to explain why development should mis.s the mark in formation 
of the lip and palate, it is unlikely that maternal imjiressions have 
anything to do wdth it. A.s a rule, the supposed “fright” cotnes 
long after (he ninth week of foetal life when the lips are devel¬ 
oped. 'I'he be.st time for operating on a hare-lip depends upon 
circumstance.s, in a favourable case within the first few days of 
birth. 

CLEISTHENES, the name of two Greek .statesmen, (i) of 
Athens, ( 2 ) of Sicyon, of whom the first i.s far the more important. 

(i) ('u:iSTHENE,s. the Athenian siatc.sman, was the son of 
Megacles, the Alcmaeonid, and Agariste. daughter of Cleisthenes 
of Sicyon. The Alrmaeonidae had been in exile during the 
Feisistratid tyranny but gained the favour of Delphi by their 
munificen<e in the rebuilding of the temple, and their reinstate¬ 
ment was imposed by the oracle upon the Spartan king. Cleomenes 
{f/.v ). Aristotle’s Constitution of Athens trcat.s the alliance of the 
reisi.strutids with Argos, the rival of Sparta in the Peloponnesc, 
as the chief ground for the action of Cleomenes who expditd 
Hippias in 511-510 n.c., leaving Athens once again at the mercy of 
the powerful families. 

(.Cleisthenes, on his return, realized that Athens would not tol¬ 
erate a new’ tyranny, nor were the other nobhts willing to accept 
him as leader of an oligarchy. It was left for him to “take the 
people into partnership" as Pcisistratus had in a different way done 
before him. Solon’s reforms had failed, primarily because they left 
unimpaired the power of the great landed nobles. This evil of 
local influence Peisistratus had concealed by satisfying the nom¬ 
inally sovereign peof)le that in him they had a sutheient rei)rc.Henra- 
tivc. It was left to Cleisthenes to adopt the remedy of giving sub¬ 
stance to the form of the .Solonian constitution. His first attempts 
roused the aristocrats to a last effort; Isagoras appealed to tho 
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SfKtrtans to come to his aid. Clci.sthcncs retired on the arrival 
of a herald from Cicomencs, reviving the old question of the curse. 
The democrats, however, rose, and after f)esieging Cleomenes and 
Isag<jras in the Airopolis, let them go under a .safe-conduct, and 
brought bark the exiles, VVe ar(r not Kdd when and how the ascend- 
amy of ('lei.sthenes tame to an end. If i.s stated that Cleisthenes, 
hard pres.sed the war with Hoeotia, Euboea and Sparta (Herod. 
V. 7;^), sent ambassadors to a.sk the help of Persia. Associated 
as he was with the democrats, the Peisi.stratid party, thi.s 
is not improbable. The e.xistence of a strong philo-medic party is 
(lear from the story of the shield after the battle of Marathon, for 
which the Alcmaeonidar were blarne(i. (.See (i. H. Cirundy, Crra/ 
/*rr.\iiin li ar, f h. iv ) The gift and withdrawal of Athenian help in 
the Ionian War (40.H) is another inditation of division of opinion 
in Athens. Aelian .says that he w-as a victim to his own device of 
ostracism (i/v.)', this may [xThafcs indicate that his political 
career endc'd in disgrace, a hypothc-sis whic h is explicable on the 
ground of this atli inictecl I’er.sian alliance?. 

('lei.^thenc•.s realized that the dead-weight which held the democ¬ 
racy down was the intluence on politics of the clan unit with its 
religious associations. I'herefore his prime oliject was to dissociate 
llie cIans and the phralries from jxililics, and to give the- democracy 
a new electoral basis in which old associations and vc-sted interests 
would become ineffective. His tirst step was to abolish the four 
.Solonian tribes and create ten new ones. Each of the new tribes 
wa>. subdividc'd into ‘‘dc-mes” (roughly ‘‘townships";; (his organi¬ 
zation did not. except politically, supersede the system of clans and 
phralries whose' old religious signification remained untouchc'd, 
'I'he new tribes, however, did not represent local interests. Eur- 
ihcT, the" tribe names wc're taken from legendary heroes, and, there¬ 
fore. contributed to the idea of a national unity; even Ajax, the 
eponym of the tribe Aeanlis, though not really Attic, was famous 
as an ally ( HctocI, v. Cco ) and had hc'en adopted as a national hero, j 
I'iach tribe had its .shrine and its particular hero-cult, which, how- | 
ever, was free from local association and (he dominance of par¬ 
ticular familic's. This national idea Cleisthenes further enqihasized 
by setting up in the market-place at Athens a statue of each tribal 
hero. 

'I'he next sle|» vwis the organization of the deme. Within each 
tribe he grc)ui)ecl denies (.o’c below), each of which had its census- 
list kept by the clcmarc h (local governor), who was elected popu¬ 
larly and held otlice for one year unci presided over meetings affect¬ 
ing local administration and the' provision of crews for the stnte- 
n.ivv. According to the Aristotelian Constitution of Athens, 
Cleisthenes furlhc'r cliviiled Attica into three districts. I'rban and 
Suburban, Inland (Meso^aio^s and Maritime (hiralia), each of 
which was subdiv idecl into ten trittyes; each tribe was composed 
ot thre-e tritlyes, one in each of the three districts. The denies 
were arranged in ten groups hut the number of denies in a tribe 
was not unilorm. 'Hie trittyes might consist of one or several 
denies and the mimlx’r of members of a deme varied greatly, 
though, at tir^t. the clivi.sion was local, i.c., a dcmie con-'isted of its 
residents, the ciualifu at ion became hereditary, a man belonging to 
his fathcT S deme wherever he lived. Hence (he distinction between 
resident clcrnesmen and residents belonging to ancuher deme 
{iyKtKTy}ijiivoi),Thc main jiurpose of the reform was to do away 
with the religious c|ualihca(ion of connection with clan or phratry 
and so facilitate the enfranchisement of new cilizen.s. The artificial 
arrangement of the trittyes vv.is intended to weaken the authority 
of the Eupalrici families in (he (rihes whose widely .separated (rit- 
lycs could not easily be brought under inllwencc. 

It has bec'Ji asked whether we arc to believe (hat Cleisthenes in¬ 
vented the denies To this the answer is in the negative. The 
denies were undoubtedly primitive divisions of Attica. The most 
logical conclusion perhaps is that Cleisthenes, while he did create 
(he denies whiih .Athens itself comjiri.sed, did not create the 
country denies, but merely gave them definition as jxilitical divi¬ 
sions rhus the c i(\' itself had six demes in Tut different trilics, and 
the other live tribes were represented in the suburbs and the Peir- 
aeus. In the Cleisthencan system there was one great source of 
danger, namely that the residents in and about Athens must always 
have had more weight in elections than those in distant demes. ! 


Moreover a special class, the new' commercial clement in the citi¬ 
zenship devised hy Solon and fostered by Cleisthenes, soon came to 
have a preponderating influence in the city and suburbs. 

A second problem is the franchise reform of Cleisthenes. Aris¬ 
totle in the Politics (iii. 2.3= 1275 b) says that Cleisthenes created 
new citizens by enrolling in the trilies “many resident aliens and 
emancipated slaves.” liut the Aristotelian Constitutio 7 i of Athens 
asserts that he gave “citizenship to the masses.” ^lerotKot had beem 
encouraged to settle in Athens by Solon and the grant of citizen- 
.ship had been made to many skilled in trades and handicrafts. The 
I’eisistratids, like the Etruscan dynasty at Rome, naturally fa¬ 
voured (his commercial “plebs" as a support against the aristocrats. 
After their expulsion a revision of the citizen-roll had removed 
many or all of these as yhei/ifj Kadapoi. Cleisthenes restored 
the.se and opened the way to citizenship to all satisfactory resident 
aliens, so .strengthening the position of the democracy. 

The lioule iq.v.) was reorganized to suit the new tribal arrange¬ 
ment, and was know-n henceforward as the Council of the Five 
Hundred, fifty from each tribe, each fifty acting a.s an executive 
committee ( Trperdecis ) for one month. The system of ten trilies 
led in course of lime to the construction of boards of ten to deal 
with military and civil affairs, e.y. the Stralegi (sec Strateoi's i. 
the Apodektui, and others. Of these the former cannot be at¬ 
tributed to Cleisthenes, but on the evidence of Androtion it was 
Clei.slhencs who reiflaced the Kolakretai. by the Apodektai (“re¬ 
ceivers"). who were controllers and auditors of the finance depart¬ 
ment. Kolakretai were very ancient Athenian magistrates; the>' 
were again important in the time of .Aristophanes (If’u.v/),^ h(;3, 
724; Birds, i54t), anti presided over the pa\aucnt of the dicasts 
instituted hy Pericles. The Kolakretai remained in authority over 
the internal e.xpenscs of the I’rytaneum. A further change which 
followed from the new Irib.al system was the reconstitution of the 
army; this, however, probably took [ilace about 501 H.C., and can¬ 
not be attributed directly to ricislhcncs. It has been said that the 
deme became the local political unit, replacing (he nau( rary. Hut 
the naucraries still supplied the fleet, and were increased in num¬ 
ber from forty-eight to fifty. 

'I'he device of ostraci.sm is the final stone in the Clcisthenean 
strut (lire. An admirable scheme in theory, and. at first, in practice, 
it deteriorated in the 5th century into a mere party weapon. 

HrBr.IooRAr'^\^— Ancient: Ari.s(otle, Constitution of Athens (ed. 
J E. Sandys), cc. 20-22, 41; Herodotus v. 6.1-71, vi. i.u; .Ari.stotlc, 
Politics, iii, 2, ^ ( = 1275 h. for franchise reforms). Modem: Histories 
of ('.reece in gener.nl, especially T. H. Bury. A IT .T Greenidge, Hand- 
hook of Creek Constilulionai Historv (1H96) ; Giiliert, (irrek Consti¬ 
tutional Antiquities (Kngl. tran.s 1.S9O: R W. Macan, Herodotus 
iv~vi., vol. ii. (iKqO- t)|' 127-14^; E- M. Walker in Camh. Ane. Hist. 
vol, iv. (h. vi. The Rrform of Cleisthenes. See also BoT'i.r.; 

Osirvism; Soion, 

(.') Clf.isthf.nt.s of SirvoN (c. 000-570). grandfather of the 
above, became tyrant of Sievon as the representative of the con- 
(|uered Ionian set tion of the inhabit.mts. He emphasized the de¬ 
struction of Dorian pretiuminance by giving ridiculous epithets to 
I their tribal units, which frtim Hylleis, Dymanes and Pamphyli 
liecome Hyatae (“Swine-men”), Choireatae (“Pig-men”) and 
Oneatae (“Ass-men”). He also attatked Dorian Argos, and sup¬ 
pressed the Homeric “rhapsudist.s” who sang the e.xploits of Dorian 
heroes. He championed the cause of the Dt Ijihic oracle against 
the town of Crisa in the Sacred War (c. 500). Crisa was destroyed, 
anti Delphi became one of the meeting-places of the Delphic 
amphictyony (.vec AMrurcTYoNY). The Pythian games w'ere re¬ 
established with new’ magnificence, and Cleisthenes won the first 
chariot race in 5vS2. He founded Pythian games at Sicyon, and built 
a new Sicyonian treasury at Delphi. His power was so great that 
when he offered his daughter Agariste in marriage, some of the 
most prominent Greeks sought the honour, which fell upon Meg- 
acles, the .Alcmaeonid. The story of the ri^■al wooers with the 
famous retort, “Hippocleides don't care,” is told in Herod, vi. 125; 
see also Herod v. 67 and Thuc. i. iS. 

Ci-EisniENEs is also the name of an .Athenian pilloried by Aristoph¬ 
anes {Clouds, .154; Thesm. 574) as a fop and a profligate. 

CLEITARCHUS, one of the historians of Alexander the 
Great, possibly a native of E^pt, or at least spent some time at 
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the court of Ptolemy Lagus. Quintilian i lust it. x. i. 74) credits 
him with more ability than trustw’orthiness, and Cicero {Brutus, 
ii.) accuses him of giving a fictitious account of the death of 
Themistoclcs. But his history was popular, and much used by 
Diodorus Siculus, Quintus Curtius, Justin and Plutarch. 

The fragments, some thirty in number, chiefly preserved in Aelian 
and Strabo, will be found in C. Mullers Script ores Rerum Alexandri 
Magni (in the Didot Arrian, 1840) ; monographs by C. Raun, De 
Cliiarcho Diodori, Curtii, Justini auctore {1868), and E'. Reu.ss, 
TIellenistische Beitrage” in Rhein. AIus. Ixiii. (iqoS), pp. 58-78. 

CLEITHRAL, an architectural term applied to a Greek 
temple whose roof completely covered it; in contradistinction to 
hvpaethral. applied to one partly or wholly open to the sky. 

CLEITOMACHUS, Greek philosopher, was a Carthaginian, 
who came to Athens about the middle of the 2nd century b.c. at 
the age of 24. He .studied principally under Carneades. whose 
views he adopted and propagated and whom he succeeded as chief 
of the New Academy in 129 b.c. Of Cleitomachus’works we possess 
scarcely anything but a few titles, among W'hich arc Kept ^ttox^s 
( on suspension of judgment) and llcpi aipeaeoiv (about philo¬ 
sophical sects). Cicero highly commends his works and admits his 
own debt in the Academics to the treatise Ilept kiroxvs. Parts of 
Cicero's Dc Natura and Dc Divinationc, and the treatise Dc Fato 
are also in the main ba.sed upon Cleitomachus. 

See E". Wcllmann in Ersch and Gruber’s AUgemeine Encyclopddie; 
K. llir/fl. I'nterstu hungen zu Ciceros philosophischcn Schrijten, i. 
U877) ; Diog. Lai-rt. iv. C7-<;2; Cicero, Acad. Pr. ii. 31, 33, and 
Tusc. iii. 22. 

CLEITOR or CLITOR, a town of ancient Greece, stood in 
a fertile plain of Arcadia to the south of Mt. Chelmos, not far 
from a stream of its own name. In the neighbourhood was a foun¬ 
tain, the waters of which were said to deprive those who drank 
(hem of the taste for wine. The town was of considerable local 
importance and its inhabitants combined love of liV)crty with 
dominion over neighbours. It fought against Orchomenus in the 
Theban war and joined the other Arcadian cities in the founda¬ 
tion of Megalopolis. As a member of the Achaean League it was 
on several occasions the seat of the federal assemblies, and was 
besieged by the Actolians in 220 b.c. It coined money till the 
time of Septimius Severus. Its ruins at Paleopoli arc about 3 m. 
from a village that preserves the ancient name. The greater part 
of the walls with .several semi-circular towers can be clearly made 
out; also three Doric temples and a small theatre. 

CLELAND, WILLIAM (1661 ?-i689), Scottish Covenant¬ 
ing poet and soldier, son of a gamekeeper, was probably brought 
up on the marquess of Douglas’s estate in Lanarkshire, and was 
educated at St. Andrews university. He joined the army of the 
Covenanters, was present at Drumclog and fought at Bothwcll 
Bridge. He escaped to Holland, but in 1685 was again in Scot¬ 
land at the time of the abortive invasion of the earl of Argyll. He 
escaped once more, to return in 1688 as agent for William of 
Orange. He was appointed lieutenant-colonel of the Cameronian 
regiment entrusted with the defence of Dunkcld, which they held 
against the fierce assault of the Highlanders on Aug. 26. This 
repulse of the Highlanders ended the Jacobite rising, but Cleland 
fell in the struggle. He wrote A Collection of Several Poems and 
Verses composed upon various occasions (published posthu¬ 
mously, 1697). 

Sec An Exact Narrative of the Conflict of Dunkeld . . . collected 
from several officers of the regiment (1689). 

CLEMATIS, a genus of vines and herbs of the crowfoot fam¬ 
ily (Ranunculaceae ), containing 220 specie.s and widely distributed. 
It is represented in England by Clematis vitalha, old man’s beard 
or traveller’s joy, a common plant on chalky or light soil. The 
plants arc shrubby climbers with generally compound, opposite 
leaves, the stalk of which is sensitive to contact like a tendril, 
becoming twisted round suitable objects and thereby giving sup¬ 
port to the plant. The flowers are arranged in axillary or terminal 
clusters; they have no petals, but white or coloured, often large 
sepals, and an indefinite number of stamens and carpels. They j 
contain no honey, and are visited by insects for the pollen, which 
is plentiful. The fruit is a head of achenes, each bearing the 
long-bearded, persistent style, suggesting the popular name. This 


feathery style is an imptirtant agent in the distribution of the 
seed by means of the wind. 

Inclusive 'of the sections Viorna and Atragene, which some 
botanists regard as separate genera, there are some 30 sjx'cies of 
Clematis native to North America. Of lhe.se. the following repre¬ 
sentatives are more or less cultivated: the woodbine (('. virginl- 
ana), found funn Nova Scotia to iManilob,, and southward to 
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Georgia and Tennessee; the western C. lignsticifolia, growing from 
North Dakota and Missouri westward to British Columbia and 
California; the purple virgin’s bower (C. vcrticillarh), found 
from Hud.son bay to Minncscjla and .south-eastward to (Tmnecti- 
cut and Virginia; the scarlet virgin’s bower (C. te.xensis). native 
to Texas; and the pipe-stem virgin’s bower (C. lasiantha), of 
California and Oregon. 

Several of the .sp)ecies, especially the large-flowered ones, are 
favourite garden plants, well adapted for covering trellises or 
walls, or trailing over the ground. Many garden hybrid.s are popu¬ 
lar. among them C. jackmani and over fifty named varieties, of 
which Gipsyquccn, Ramona and Lady Northcliffe arc popular 

See T. Moore and G. Jackman, 7 'hc Clematis as a Carden Elowrr; 
J. E. Spingarn in Taylor’.s 7 'h(; Garden Dictionary, 103O. 

CLEMENCEAU, GEORGES (i84»-i9-^o). rrcnch states¬ 
man, was bom at Mouilleron-en-Pareds, Vcndi^c, on .Sept. 28, 
1841. He adopted medicine as his profession. Interested in the 
progres.sive ideas of John Stuart Mill, he decided to investigate 
for himself the results of the application to affairs of demo¬ 
cratic theory. He therefore embarked for the United States, 
taking with him Mill’s Auguste Comte, and Positivism to translate 
into French. He arrived in New York early in 1866 and remained 
there or in New England for three years, writing de-scriptions of 
American post-war conditions to the Paris Temps and teaching 
French in a girls’ school at Stamford, Conn. In this way he passed 
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what he characterized as the three happiest years of his life. In 
i86(y he returned to I'aris and after the revolution of 1870 he was 
nominated mayor of the 18th arrondissement of Paris (Mont¬ 
martre). On Keb. H, 1H71, he was elected as a Radical to the Na¬ 
tional A.s.sembly for the department of the Seine, and voted ajfainst 
the {Krate i>n.liminarie3. 'I'he execution of Generals Lccomte and 
Clement Thomas by their mutinous soldiers on March 18, 
whiih he vainly tried to prevent, brought him into collision with 
the central (ominittee (jf the National Guard, and they ordered 
his arrest, but he escajK-d; he was accused, however, by various 
witnesses, at the .subsecpicnt trial tNov. 29), of not having in¬ 
tervened when he might have done, and though he was cleared 
of this charge it led to a clutd, for his share in which he was 
prosec uiecl and sentenced to a fine and a fortnight’s impri.son- 
ment. 

Meanwhile-, on March 20, 1871, he had introclucecl in the Na- 
ticmal Assembly at \'ersailles, on behalf of his Radical colleagues, 
the hill c-slablishing a I'aris municipal council of 80 inemhc-rs; 
but he was not returned himself at the elections. Me tried with 
the other I'aris mayors to mediate* between Vt'rsailles and the 
hc‘)te*l de ville, but failed, and viccordingly re.signed his mayoralty 
and his seat in the assembly, and temporarily gave up politics; 
hut he was »*lec ied to the Paris municipal council on July 23, 1871, 
for the ('lignancourt (/uariicr, and retained his seal till 187b, pass¬ 
ing ihiiMigh the ollices of secretary and vice-president, and be¬ 
coming president in 1875, In 1876 he stocjd again for the ('ham- 
ber of Gepulies, and was elected for the i8th arrondissement. He 
joined the extreme Left, and his Cinergy and mordant elocjuence 
speedily made him the leader of the R.idical section. In 1877, 
after the Srizr mat (scft I'kanck: History), he took a leading 
part it) resisting the anti-republic ;in polic y of which the Scizo nuii 
inc ident w'.'is a symptom, ancl in 187c; demanded the indie inient of 
the llroglic* ministry. In 18H0 he started his newspaper. La Jus- 
which became the larincipal organ of Parisian Radicalism; 
and from this lime onwards througliouf Grevy s presidency liis 
reputation as a political critic*, and as a destroyer of ministries 
who yc*t would not take* office himself, rapidly grew. He led the 
exfrc'me Lett in the* t'harrdier. He was an active opponent of Jules 
Perry’s colonial policy and of the Opportunist party, and in 18S5 
his use of the 'I'ongking disaster principally determined the fall 
of the Ferry cabinet At the elections of 1H85 he was returned 
both for his old seat in Pari^ and for the \ar, selecting the latter. 
Refusing to forni a ministry to rcjilacc* the one he had over¬ 
thrown. lie supported the Right in keeping Freyeinet in pc)wer in 
188b, and was responsible for the inclusion of Gen Boulanger in 
the I’reycmet caliinet as war minister. When Boulanger (c/.r ) 
showed his real colours, Clemenc eau became a vigorous opponent 
of the Boulangist movemeni. though the Radical press and a 
section of the party continued to patronize the general. 

By his exposure of the Wil.son scandal (.sct Grkvy) C'lemcnceau 
contributed to Grevy s resignation of the [)re.sidency in 1S87, hav¬ 
ing declined Grrvy’s reciuesf that he should himself form a cabi¬ 
net on the downfall of that of Rouvier; and he was primarily 
reN[ionsib!e, by advising his lollciwer^ to vote neither for Flocjuet. 
Ferry nor I'reycinet. for the* election of an "outsider” a.s |>resi- 
dent in I'arnot But the split in the Radical party over Boulan- 
gism weakened his h.ands, and his relations with Gornelius Herz 
in the* I'anamn attair involved him in the general suspicion 
However, though he remained the leading spoke.sman of French 
Radicalism, hi.*' hostility to the Russian alliance .so increased his 
unpopularity that in the election for 1.893 he w-as defeated for the 
Ghamher, Clemonceau now confined his political activities to 
journalism, his career being further overclouded by the Dreyfus 
c ase, in whic h he was an active supjxirter of Zola and an opponent 
of the anti-Semitic and Nationalist campaign. In ic)oo he with¬ 
drew from La Justice to found a weekly review. Le Bloc, which 
lasted until March 1902. On April 6, icjo2. he was elected .senator 
for the \'ar. although he had previously continually demanded the 
suppression of the Senate He sat with the Sociali.st Radicals, 
umi vigorously supported the Combes ministrv'. In June ic)03 he I 
undertook the direction of the journal IJAurore. which he had ' 
founded. In it he led the campaign for the revision of the Drey- \ 


fus affair, and for the separation of Church and State. 

In March 1906 the fall of the Rouvier ministry, owing to the 
riots provoked by the inventories of church property, at last 
brought Clemcnccau to power as minister of the interior in the 
Sarricn cabinet. The strike of miners in the Pas de Calais after the 
disaster at Courrieres, leading to the threat of disorder on May 
r. 1906, induced him to employ the military; and his attitude in 
the matter alienated the Socialist party, from which he definitely 
broke in his notable reply in the chamber to Jean Jaures in June 
1906. This speech marked him out as the “.strong man” of the 
day in French politics; ancl when the Sarrien ministry resigned 
in October, he liecame iiremier. During 1907 and 1908 the new 
entente with England w-as cemented, and France played a great 
part in Euro|)ean politics, in .spite of dilTiculties with Germany and 
attacks by the Socialist party in connection with Morocco (see 
France: History). But on July 20, 1909. Clemenceau was de¬ 
feated in a discussion in the chamber on the state of the navy, 
and was su<ceecied as premier by Briand, with a reconstructed 
cabinet. 

Two years later Clemenceau entered the Senate and became a 
member of its commissions for foreign affairs and the army. He 
could have had no belter position for surveying Euro^xian fluctu¬ 
ations and German activities; or for irujuiry into the real condi¬ 
tion of French armaments—this last his dominant concern. Con¬ 
vinced that Germany meant war, he was haunted by the fear 
that again France might be caught unprejmred. The Senate, 
however, gave little ojiporlunity for sounding the alarm. Ac¬ 
cordingly, on May 3, 1913. appeared a new daily paper, UHomrne 
Lihre, its editor—Georges Clemenceau. In its pages he waged 
daily battle for security and liberty, Though L’Hornme Libre 
dealt every day with home politics and social problems, it returned 
alway.s to the terrible theme of the German menact*. 

In the spring of 1913 the question of restoring the three years’ 
term of conscript service suddenly arose. Clemenceau took an 
impassioned part in the debates on armaments. Then came Aug. 
igi.| .and the World War. L’Homme Libre soon suffered at the 
hands of the Censor for Clernenceau’s plain speaking. The whole 
youth of France mu.st he mobilized. He denounced (he shirkers, 
demanded technical efficiency, and attacked all inc<)miH*teruy, red 
tape, inade(|uate munition factories, with their shortage of guns 
and rifles, and badly-run hospitals. He made war in short, upon 
all who failed to realize that this was a conflict of supplies and 
organization, and upon every kind of apathy and feebleness. The 
result was that in Sept. 1914 L'Homme Libre was su[)pressc(l. 
Two days later, however, it rc‘ap}x*ared as L'Homme Etu /mine, 
but wore its fetters lightly. F’or three months there was a daily 
struggle with the O'nsor. For some time not a week passed with¬ 
out articles being mutilated, but Clemenceau won and excisions 
became rare. Meanwhile in the Senate. Clemenceau agitated for 
more and still more guns, munitions, soldiers, for a judicious use 
of the available man-power and for a better equipped and better 
organized medic al service. 

But above all he strove to create the indomitable and des¬ 
perate “will to victory.” Hi* was supported by other members of 
the army and foreign affairs commission, like Cheron. Dourncr, 
Humbert, Bcrenger The war dragged on; weariness, slackness 
and pacifism began to appear. Clemenceau was the first to 
draw public attention to that growing ])eril and it was at a 
public debate in the Senate on July 22. 1917, that he made his 
famous attack on Maky, who had been Minister of the Interior 
since 1914. Clemenceau declared that Malvy had not treated 
revolutionaries with a firm enough hand. Malvy’s justification 
was that he desired to “gain the confidence of the working-man "; 
but Clemenceau retorted that there was no comparison between 
those working-men who were loyally doing their duty to their 
country and 0 number of abject “defeatists.” 

Four months later Clemenceau came into power. He had never 
sought office and he knew that his task meant victory or dfuith. 
When Clemenceau became premier the situation was miserable. 
The moral at the front was bad. and at home even worse. Re¬ 
sources were nearly at an end, and no solution whatever could be 
discerned. Poincare realized that of all men Clemenceau was 
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die hnpersonation of the idea of war to the death. In his new 
Government Clemenceau himself took the portfolio of minister 
of war. He was 76 years of age when he formed his “victory cab¬ 
inet” on Nov. 16, 1917, and thenceforward till Nov. 11. 1918, 
Clemenceau did in fact concentrate on war only. He made it 
clear that France was bent on absolute victory and would brook 
no half-measures. Those who spoke of wavering or yielding were 
immediately silenced; any one who obstructed the path to victory 
was ruthlessly removed. By these means Clemenceau re.stored the 
nation s self-confidence, and with it the conviction that its martyr¬ 
dom would not be in vain. In March 1918 the Anglo-French line 
was broken through; Clemenceau joined in organizing the unity 
of command with Foch at the head. In May came the disaster of 
the Chemin des Dames; the French troops were driven back on 
the Marne, while the commander-in-chief was criticised. Three 
tnonth.s later Clemenceau made Foch Marshal of France. During 
that long year of ceaseless effort Clemenceau’s re.solution remained 
unshaken. On Nov. 8, 1918, Erzberger was in the train of the 
Commander-in-chief of the allied armies. On the nth the guns 
roared for the last lime; the nightmare was over. 

From Nov. ri, 1918, to June :!8, 1910. Clemenceau devoted 
himself to the international settlement. The Peace of Versailles 
was in preparation, and this necessitated strenuous days of work 
and delicate negotiations. Up till now Clemenceau ha<l merely 
had to contend with his enemies; now his ta.sk w-as to reconcile 
the interests of ITance with those of her friends. He defended 
her cause with enthusia.sm and conviction, forcing his view 
alternatively on Lloyd George and President Wilson. Mean¬ 
while Germany was disarming, and Clemenceau took care to .su¬ 
pervise that disarmament. But the French parliament began to 
grow restless, for it saw itself put to one side in the |>eace nego¬ 
tiations. It therefore no longer regarded Clemenceau as indis- 
pcns.'ible. The great patriot, who was an.xious to finish the work 
he had begun, diti hi.s best to smooth matters over. Momentous 
problems had to be solved; demobilization had to be faced, a 
general election was looming ahead, and the (|uestions of Alsace- 
Lorraine and the liquidation of war stocks had to be settled. 
Clemenceau decided to deal simultaneously with these questions 
as of equal imj)ortance. 

F’eace was signed on June 28, and on Nov. 11 the new chamber 
was elected. Clemenceau counted on its supf^ort; for he believed 
that its members, many of them ex-soldiers, would have profited 
by the lesson of the war. Although he never .stood as a candidate 
it is certain that he would have been ready to give the last years 
of his life by taking Poincare's place at the Elysee, .so that out¬ 
side and abov’c the changing Governments, he could have secured 
continuity in political action by a strict application of the 1919 
treaties. 

Poincar^ left the Elysee but Deschanel was elected Pres¬ 
ident of the French republic. And without doubt the Chambers 
had voted according to their hearts. Clemenc(*au had sav^ed his 
country, but members could not forgive the fact that he had ex¬ 
cluded them from the final work for victory. During the war he 
had undoubtedly worked alone; he felt that large assemblies were 
not made for action. Probably he would have admitted the com¬ 
missions to the deliberations on the Treaty of Versailles if diplo¬ 
matic obstacles had not intervened to prevent it, Clemenceau 
had also to face the hostility, not only of the clerical party of the ' 
Right who susjx'cted him of indifference to the Vatican, but also j 
that of the extreme Left, who were alienated by what they consid- ! 
ered to be his militarism. Clemenceau thus met the fate which | 
overtook other war ministers, and on Jan. 20, 1920, his cabinet I 
fell. Milierand being summoned to office. He had earned the 
gratitude of his country and, returning to his beloved books, might 
well have sought repose; instead he sailed for India. After his 
journey he returned to Paris and to his books. 

But it now appeared that the United States was endeavouring 
to dissociate herself from European affairs. Clemenceau wras 
now 81 years old, but he sailed at once for America at the end 
of 1922. From town to town be carried the message of France 
to the citizens of the Union. He had no official mission, for he 
had neither asked anything nor received anything from the French 


Government. His progress was none the less triumphant. Once 
more be returned to Paris but not to rest. By the end of 1925 
he was already writing two books; one on philosoi>hy, Au Soir dt 
la Pemie (1927), English translation. In the Evcmnft of niy 
Thought (1929). and the other on Demosthenes, Drmosth^ne 
(1926, Eng. trans. by C. M. Thomp.son, [9.'ni. ib- was at work 
upon his memoirs. Grandeurs et Misi'res d'lin Vidoire (ig^oL 
when he died in Paris on Nov. 24, hj-'Q. (J. Mt i 

CLEMENCIN, DIEGO (i7f)5-i8,v4\ Spanish scholar and 

politician, was born at Murcia, and edinaii'ii there at the Colegio 
de San Fulgencio. In 1807 he lu'came ciiitor of (he Gaeefa dc 
Madrid, and in the following year \vas condemned to <iealh b\’ 
Murat for publi.shing a patriotic article; he tied to Cadiz, and 
under the Junta Central held various posts from which he was 
dismissed by the reactionary government of 1S14. During the 
liberal regime (1820-23 ) Clemencin took office ;is colnni.'il minis¬ 
ter, w'as exiled till 1S27, and in 1833 publi.shed the first volume 
of his edition (1833-39) of Don Quixote 
CLEMENS, SAMUEL L.: 5cc Twain, Mark. 

CLEMENT, the name of 14 popes and two anli-twipes. 

Ci.KMKNT I.. Saint, generally known as Clement of Rome, or 
Ci.i .ME.NS Romants (fl. r. A.D. 96), was one of the “.Ajiostolic 
Fathers,” and in the lists of bishops of Rome is given the third 
or fourth place—Peter, Linus (Anencletus), Clement. There is 
no ground for Origen's identification of him with the Clement of 
]‘hil. iv. 3. He may have been a freedman of T. I'lavius Clemens, 
who was consul with his cousin, the empi'ror Domitian. in a d, 95. 
He is commemorated on Nov. 23. 

In The Shepherd of Hennas mention is made of one t.’lement 
who.se office it is to communicate with other churches, and 
this function agrees well with what we find in the letter to the 
church at Corinth by which Clement is bc.st, known. The letter 
was occa.sioned by a disputes which had led to the ejection of 
several presbyters, and while it does not cont;iin Clement’s name, 
there is no reason for doubling (he universal tradilion which 
a.scribes it to Clement, or the generally accepted date, r. a.d. 96. 
Though the Roman Church claims no superior rank, it is note¬ 
worthy that in the earliest document outside the canon which we 
can securely date,it comes forward as a {xiaccmaker in the troubles 
of a church in Greece. Nothing is known of the cause of the dis¬ 
content,. and the dismissal of the presbyters is regarcleci by 
Clement as high-handed and unjustifiable. After praising the 
Corinthian Church. C'lemc'nt enters upon a denunciation of vices 
and a praise of virtues, and illustrates his topics by cofjious cita¬ 
tions from the Old Testament scriptures, a f;jct which points to 
his l>cing a Christian of long standing. Ne.nr the end of (he letter 
(it is twice the length of the Erjistle to the Hebrews) he rrl)ukes 
the present disorders. The letter closes with a long liturgical 
prayer, w'hieh almost certainly represents the inicrces.sion used in 
the Roman eucharists. He know.s th.nt (he roots of the cjuarrel 
lie in a WTong condition of the Church's life, and his gcmeral exhor¬ 
tations are directed loW’ards a reformation of manners The most 
IXTmanent interest of the ei)istle lies in its being a isl century 
account of the grounds on which (he Christian ministry rests. 
The orderliness of nature is api»cale(l to as expres.sing the mind 
of its Creator. The orderliness of Old Testament worship liear.s 
a like witnes.s; every’thing is duly fixed by God. Similarly in the 
('hristian dispensation all is in order due. 

\Vc learn from the letter G. 7) that the Church at Rome, though 
persecuted, was firmly held together by faith and love The c'pistle 
was publicly read from time to time at Corinth, and by the 4th 
century this usage had .s[)read to other churches It is attached 
to the famous Alexandrian ms. (Codex A) of (he New Testament, 
hut thw does not in)f)ly that it ever reached canonical rank. For 
the mass of early C’hristian literature that was gradually attachcal 
to Clement’s name sec Ci.kmf.ntivf. Lnr.RATt’RF. 

The cpi-stle was published in 1633 by P. Young from Cod. Alexan- 
drinus, in which a leaf nc-ar the* end wa.s missing, .'■o (hat (lie great 
prayer (cc. Iv.-lxiv.) remained unknown. In J875; (six years after 
J. B. Lightfoot’s fint edition) Bryennius (c7.11.) publishc'd a complete 
text from a Con&tanUnopie ras. dated lOV"; frerm which in 1883 he 
gave us the DidachL In 1876 R. L. Bcn^y found a ccimplctc Syriac 
text in a ms. in the University lihrary, Cambridge. Lightfoot made 
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UH*; of thcM! new matfrials in an Appendix fiS77) (2nd ed. with 
excellent cxcuT'^iJs and Enj; trans. in 1 he Apostolic Falhrr.i vol. i., 
i8go). Dom Morin distovered a Latin version (1894), probably 
of the :ird (enlury. which is a valuable addition to the authoritu*s 
for the text It.-, evidence is used in the edition by R. Knopf (Leipzig, 
Scr also \V. Wrede, Vnler\u(hiinv,rn :;um rrsten Clemenshrirf 
(1H91), and other literature cited in IferzoK-flauik's Kealcnryklopadie. 

(■Lt:MKNT II. (Suidger ) ht*( anu- pope on Dec. 25. T046, He 
belonged to a noble Saxon family was bi.shop of Bamberg, and 
{haiuellor to the emperor Henry III , w-ho elevated him to the 
papac y. He was the first pope plac ed on the throne by the ]>ower 
of the (ierman emperors, but his short iionlifieate w.is only signal¬ 
ized liy the <on\-o(alion of a council in which decrees were en- 
ac tc'cl against simony. He died on Oct. cy T047. 

('ir;.\ihM HI (Paolo Scolari), pope from 11S7 to 1191, a 
kornan, and cardinal bisfio[) of Palestrina, w'as chosen pope on 
Dec. I c;, 1 1H7. In I iSt; he- m.ide pc-ace with the empe-ror Prederick 
1 . Barbarossa. He settled a controversy with William of Scotland 
concerning the choice- of the archbishop of St. Andrews, and in 
March 1 iS.S removed the Scottish (’hurch from the legatine juris¬ 
diction of the archbishoj) of \'ork, thus making it independent of 
all save Rome. He annoyc-cl Hc-nry \ I of (iermany by bestowing 
Sic ily on 'Pane red 

See "Lpii-tolae cl Ptivilegia,” in Migne, Patrol. Lot. 204, 1,25,3 ff.; 
A’ci/c\ Arthiv fur die a/tnr drutohr (ieschu ht skundr, 2, 2i<i; 0. 2<)3 ; 
14. 178 18.:; Jaffc*. /ilcgc\/a PonliUium Roma)ti>rum, tom. 2 (1888), 
set; ff.; J. (h-’ver, Papst Klrmeu\ HI. (Honn, 1914). 

('i.F.Mi.N'T 1\’ (Clui !• i)ulc|ui's), pop<‘ from 12(15 to 12(18, .son 
of a lawyer, was born at St (lillc-s-sur-Rhc‘>ne He became a 
\aliii-d legal advi.sc-r of laniis IX of I'ranee, and after the death 
of his wife took orders. In i.’57 he was made bishoji of Le Puy, 
in i arc hbi-^hop of Narbonne, anci in ijfii ctirdinal bishop of 
.S.iliina. He- was ;i[)|)ointed legate- in Kngiand in 12(1,3, and before 
his return was elected pope at Perugia on Peb 5, 12(),s' He in¬ 
vested the avaricious ('harles of Anjou with the kingdom of 
.Sicily, liul subsecjiic-nl ly came- into contlicl with him after the: 
de.ith of Mantred in Pel). 1 2(1(1 When ('onradin, the last of the 
Hohenstaufen, appearc-d in Italy the pope- excommunicated him 
and his supporters, ('lemeni died at Mterbo on \ov, 2C). i2()S, 
lea\’ing a name- unsullied by nepotism As the protector of Roger 
Bacon he- has a special title to the gr;ititude of posterity. 

Sre ,A I’ottha‘-t, AV-.ge.s/d Voatiheunt Rontanorum, vol. ii. (1875), 
1.542 If,, P. Jctnl.'in, Le> Rt'‘gi>tn'> cle ('lenient IV. (iSu; ff.) ; llcrzog- 
Hauck, Rcali'iu yklopadir; J. llciclcniann, "Pai^t Clemc-ni IV..” ini 
Rir( hu htlh hr Studira, (>. Hancl (Miin'-tcr, mo.O. and C. 

Nicholas, ('Ihnrnl IV. (Nitries, npo). 

Cir.Mi'.NC \', (Betiraiid cle (loiilh), ])Opc from 1305 to 1314, 
was born of a noble Clascon family about i 2()4. After studying 
at Toulou.se. Orleans, and Bc>Iogaa, he became a canon at Bor- I 
deaiix, then vie .ir gc-iic-ral to his brother, the archbishop of Lyons, 
in 12(^5 bisho|) of C'ominges, and in 1211c; arclibishop of Bordeaux. 
On June 5. 13CJ5, lie was chosen to succeed Benedict XI. PTom 
the beginning (.'lenient V. was subser\'ient to I'rench interests. 
.Among his lirst ;uts was (he creation of nine Prendi cardinaLs. 
Lar!>' in 130(1 lie moditied those features of the bulls CUrics LcuVo.v 
;inil inam sanctam, whicli were offensive to the king In March 
i,(aci the i-niire papal court settled at .Avignon, a lief of the king of 
Sicily 'riuis began the* 70 >’ears “Babylonian captivity of the 
Church ” In Oct 1307 came the arrest of all the Knights Templar 
in I'r.ince, whom the king had charged with hen-sy. immorality 
and abuses. l earing that the State would proceed independently 
tig.iinst the aliegc-d heretics, Clement summoned the council of 
A'ieiine (,vec A'tKNNF, C'oi ncu, of), which was unable to conclude 
that the Tempi.us were guilty of he resy Tlie pope abolished the 
order, jiowever, .is it had outlived its usefulness. Its French 
estates were granted to the Hospitallers, but actually Philip IVL 
held them until his death. 

In his relations to the empire Clement was an opjxirtunist. He 
refuseni to favour the candidature of Charles of A'alois, brother 
of Philij) I\'., lest Prance became loo powerful; and recognized 
Henry of Luxemburg, whom his representatives crowned em¬ 
peror at the Lateran in 1312 When Henry, however, came into 
conflict w'ith Robert of Naples. Clement supported Robert and 
threatened the emperor with interdict. Henry’s unexpected death 


was .soon followed by that of the pope on April 20, 1314, at Roque- 
maure-sur-Rhone. 

Sec Regestum Clrmentis Pupae P. ex Vaticanis archelyph cura ei 
studio monachorum ord. Ben. (Rome, 1885-92, 9 vols. and appendix) ; 
J. (jmelin, Schuld oder I'mekuld des Templerurdcns (Stuttgart, 
1893) ; J. Loserth, Geschichte des spdtcren Miltrlalters (Munich, 
190,1) ; and A. Eitel. Drr Kirrhenslaat unter Klemens V. (Berlin, 
ic;o7) ; G. Lizerand, Clement V. (1911). 

Clf.me.vt at. (Pierre Roger), pojM; from May 7, 1342. to 
Dec. 6, 1352, was born at Maumont, Limousin, in 1291. joined 
the Benedictines as a boy, studied at I’aris, and became succes¬ 
sively prior of St. Baudil, abbot of FtTamp, bishop of Arras, 
chancellor of Pranc e, archbishop of Sens and archbishop of Rouen. 
He was made cardinal-priest of Sli Xereo cd Achilleo and ad¬ 
ministrator of the hishojiric of Avignon by Benedict XII. in 133S. 
and four years later succeeded him as pope. Clement continued 
the struggle of his fireclc’cessors with the cnqieror Louis the Bava¬ 
rian, excommunicating him in /April 1346, and clirc-cting the elec¬ 
tion of Charles of Mora\'ia, who rc*c cived general recognition after 
the death of Louis in 1347, and put an caul to (he- schism which 
had long divided Germany. Clement carried on fruitless negotia¬ 
tions for Church unity with (he 2\rmenians and with the Greek 
emperor, John Cantacuzenus. He tried to end the Hundred Years’ 
AVar between Kngiand and P'rance, but secured only a temporary 
truce. He excommunicated Casimir of Poland for marital infidel¬ 
ity and forced him to do penance. He successfully resisted en¬ 
croachments on eccle.siastical jurisdiction by the kings of England, 
Castile and Aragon. He .securc-d full ownership of the county of 
Avignon through purchase from (Jueen Joanna of Napltis and 
renunciation of feucial claims by Charles lA’. of France, and con- 
.siderably enlargc'd the papal jialace in that c ity. To supfily money 
for his undertakings (.'lenient revived the practice of selling 
reservations and ex])ectancies. which had been abolished by his 
predecessor. Oppressive taxation, and unlilushing nejioti.sm were 
Clement s great faults. On the other hand, he was famed for 
his eng.iging manners, eloc|uencc and theological learning. He died 
on Dec 6, 1352. 

See B.iluzius, ]’itar Pap. Avenion., vol. i. (Paris, tOu.O ; PI AVerun- 
sky. lixrerpta e.x re^istri.s dementis \ /. et Jnnoientii VI. (Innsbruck, 
1885); p. Cerasoli, Clemente VI. e Giox'anni /. di Mapoli—Dorumenti 
ineditc (iS()0, etc.); J. B. ('hnstoi)lu-, Ili.Aoire de la papautf pendant 
le A 7 I Steele, vol. ii. (185,3) and J. Gay, Lc Pape Clement VI. et 
Les .Affaires d'Orient (1904). 

Ci.F.MFNT A’ll. (Giulio cle' Medici), jiope from 1523 to 1534. 
was the .son of Giuliano de' Medici, ass;issinated in the Pazzi con¬ 
spiracy at Florence. After the death of Lorenzo, Giulio in 1494 
went into exile; but. on Ciic)\;inni's restoration to pow-er, re¬ 
turned to Florence, of which he was made archbishop by his 
cousin. Pope- Leo X.. a si>ec'ial cli.spensation being gr;inted on 
account of his illegitimate birth, followed by a formal declaration 
j of the fact th.it his parents had been secretly married and that 
I he was therefore legitimate. In 1513 he was made cardinal, and 
during the pontificate of Leo had practically the whole papal 
policy in his hands. On the death of Adrian AT. he w’as chosen 
{Mjpe (Nov. !8. 1523). It soon became clear, however, that 
Clement was only a good .second in command, for though he was 
cultured and economical without being avaricious, he was essen¬ 
tially II man of narrow outlocA and interests. Instead of bending 
his mind to (he problem of the Reformation, he subordinated 
the cause of C'atholicism to his interests as an Italian prince and 
a Medici; and even in purely secular affairs his timidity and 
indecision prevented him from pursuing a consistent policy. 

His accession at once brought about a political ch;inge in favour 
of France. He wavered betw-een the emi>cror and Francis I., con¬ 
cluding a treaty of alliance w-ith the French king, and then after 
the defeat of Pavia making his peace with Charles (April i, 1525), 
but breaking it again by countenancing Girolamo Morone’s League 
of Freedom, which aimed to assert Italian independence. On the 
betrayal of this conspiracy Clement made a fresh submission to 
the emperor, only to follow this, a year later, by the Holy League 
of Cognac with Francis I, (May 22, 1526). Then followed the 
imperial invasion of Italy and Bourbon’s sack of Rome (May 
1527). The pope himself was besieged and compelled to ransom 
himself wdth 41x5,000 scudi, and to promise to convene a general 
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council to deal with Lutheranism. After the treaty of Cambrai 
on Aug. 3, 15-9. Charles met Clement at Bologna and received 
from him the imperial crown and the iron crown of Lombardy, 
but the pope for some time exercised his temporal power in sul>- 
scrvicncc to the emperor. Clement was now mainly occupied in 
urging Charles to arrest the progress of the Reformation in Ger¬ 
many and in efforts to elude the emperor’s demand for a general 
council, which Clement feared lest the mode of his election and ! 
his legitimacy should be raised. Owing to his dependence on ' 
Charles V., Clement evaded Henry Vlll.’s demand for the nulli- 
ticalion of his marriage with Catherine and so brought about the 
breach between England and Rome. He died on Sept. 25, 1534. 

Sec E. Casanova. Lettcrc di Curio F. a Clemente VII. (Florence, 

; Hugo Liimmcr, Monumenta Vatiennn, etc. (Freiburg. 1S61); 
P. Balan, Monumenta saecnli XVI. hist, illustr. (Innsbruck. 1H85) : ib. 
Mon. Reform. Luther (Regensburg, 1SS4) ; Stefan Eh^es, Rom. 
Dokum. z. Gesch. der Ehesclteidun^ Heinrichs VIII. (Pa<lerbi>rn, 

; Calendar of State Paper.s (I.ondon, iHOq, etc.); J. J. I. von 
Dbllinger, Eeifra.ite zur politisrhen, kirchlichen und Kulter-geschichle 
(^ vols., Vienna, 188.2) ; F. Guicciardini, Istoria d'llaliu; L. von Ranke, , 
Die rdmischen Pdpsie in den letzten vier Jahrhunderten, and Deutsche j 
G*sch. im Zeitalter der Reformation; VV. Hellwig, Die politi.uhen ! 
Beziehunj^en Clement's VII. zu Karl F., r.cJO (Leipzig, i8Ki>) ; II. 
Haumgarten, Gesch. Karls F. (Stuttgart, 188H) ; F. Gregorovius, 
Grschichte der Stadt Rom, vol. viii. p. 41.4 (.'nd ed., 1874) ; P. Balan, 
Clemente VII. e L'ltulia de’ suoi tempi (Milan, 1887); E. Armstrong, 
Charles the Fifth (2 vols,, 1902) ; M. Creighton. Hist, of the Papacy 
during the Reformation (London, 1882) ; H. M. Vaughan, The. Medici 
Popes (190^) i Jmd Cambridge Modern History, vol. ii., chap, i., with 
bibl. 

Clement VII. (Robert of Geneva) (d. 1394), antipope, after 
occupying the episcopal sees of Therouanne and Cambrai, became 
a cardinal. In 1378 he took itart in the election of I’ojx^ Urban VI. 
at Rome, and was perhaps the first to express doubts as to the 
validity of that tumultuous election. When (he cardinals resolved 
to regard Urban VI. as an intruder and the Holy See as still 
vacant. Robert of Geneva w;is elected pope on Sept. :o. 1378, 
and took the name of Clement VII. Thus originated the Great 
Schism of the West. 

Clement was supported by Queen Joanna of Naples, several 
Italian barons and Charles V. of France, and he eventu.ally suc¬ 
ceeded in winning to his cause Scotland. Castile, Aragon, Navarre, 
a gr(‘at part of the Latin East, and Flanders. To wrest Rome 
from his rival. Clement incited Louis, duke of Anjou, the eldest 
of the brothers of Charles V.. to take arms in his favour, by the 
bait of a kingdom to be carved expressly out of the States of 
the Church and to be called the kingdom of Adria. coupled with 
the expectation of succeeding to Queen Joanna. These tempting 
offers gave rise to a series of expeditions into Italy of which the 
most decisive result was the assuring of Provence to the dukes 
of Anjou and afterwards to the kings of I ranee. 

Before his death (Sept. 16, 1394), Clement realized (he impos¬ 
sibility of overcoming by brute forte an opjxj.sition which was 
founded on the convictions of the greater part of Catholic Europe. 

See N. Valois, La France et le grand schisme d’accident (1896). 

Clement VUI. (Ippolito Aldobrandini). pope from 1592 to 
1605, was born at Fano in 1535. He became a jurist and in 1585 
was made a cardinal. On Jan. 30, 1592, he was elected pope, to 
.succeed Innocent IX, To emancipate the papacy from undue 
Spanish influence, Clement cultivated closer relations with France. 
In 1595 he granted absolution to Henry IV., and so removed the 
last objection to the acknowledgment of his legitimacy. The peace 
of Vervins (1598), which ended the opposition of Philip II. to 
Henry, was mainly his work. He remonstrated against the ex¬ 
clusion of the Jesuits from France, and obtained their re-admis¬ 
sion. Upon the failure of the line of Este, Clement claimed the 
reversion of Ferrara and re-incorporated it into the States of the 
Church (1598). His hoj^es of recovering England through James 
I. were never realized. Under Clement the publication of the re¬ 
vised edition of the Vulgate, begun by Sixtus V., was finished; the 
Breviary, Missal and Pontifical revised; the Index was expanded; 
the Vatican librar>' enlarged; and the Collegium Cleraentinum 
founded. Clement was an unblushing nepotist, but, on the other 
hand, promoted to the cardinalate such men as Baronius, Bellar- 
mine and 'loledo. He died on March 5, 1605, 


See the contemporary Vita by Ciaconiiis (Rome. lOoi); Framolini, 
Ippolito Aldobrandini che fu Clemente \ III. (Perugia, 1867) ; Ranke's 
Popes (Eng. trans. .\uslin), ii. 234 seq.; v. Rcumonl, Gesch. der Stadt 
Rom. iii. 2, 599 scq.; Brosch, Gesch. des Kirchenstaates (1880). i. 
301 .seq. 

Clement VIII. (Aegidius Munoz), antipope from 14:5 to July 
26, 1429. was a canon at Barcelona until elected by three cardinals 
created by the antipope Benetlici Xlll. Ckinenl was rciogni/.ed 
by Alphonso \'. of Aragon, who was hostile to Pope Martin \’. 
on account of the latter's o[>posilion to his claims to the kingdom 
of Naples. When Alphonso and Martin became reconciled, ('le¬ 
nient abdicated ;irui spent his last years as bisho[) of Majorca He 
died on Dec. 28, 144b. 

.SVe L. Pastor, History of the Popes, vol. i. (iS<)9) ; M. Creighton, 
History of the Papacy, vol. ii. (1899); and bibl. on M.MniN V. 

Clement IX. (Giulio Rjospigliosi) was born in j6oo, became 
successively auditor of the Rota, archbishop of Tarsus in partibus, 
and cardinal, and was elected poi>e on June I'o. ibt);. He effected 
a temporary adjustment of the Jansenist contro\ersy; was instru¬ 
mental in concluding the peace of Aix-la-Chapelle (i()()8); healed 
a long-standing breach between the Holy See and I’ortugal; aided 
X'eniee against the Turks, .ind laboured urueasingly for the relief 
of Crete, (he fail of which hastened his death on ()(t, 9. ibfu). 

See Old(*in, conlinuator of Ciaconius. I'itar et res gestae summorum 
PontifJ. Rom.; Palazzi, Ge.sta Pontiff. Rom. (X’enice, 1087-88). iv. U21 
.seq. (both contemporary); Ranke, Popes (Fam. trails, .^u.stin), iii. 
59 seq.; and v. Reumonl. Gesch. der Stadt Rom. iii, 2, O34 .seq.; C. 
Terlinden, I.r Pape Clement IX. (1904). 

Clement X. (Emilio Altieri) was born in Rome on July 13, 
1590. Before becoming poix*. on April 29. 1(170, he had been 
auditor in Poland, governor of Aiuon.i. and nuncio in Naples. 
His advanced age induced him to resign the control of affairs to 
his adojited nephew. C'ardinal Paluzzi, who embroiled the jiapacy 
in disputes with the resident aniba.ssadors, and incurred the en¬ 
mity of Louis XIV., thus provoking the long eontroversy over 
the regalia (.see Innocent XI ). C'hanenl died on July 22, 

See (iuarnani, Vitae ef re.s gestae Pontiff. Rom. (Rome, 1751), 
(contin. of t'iaronius), i. i seq ; Pala/zi, Gesta Pontiff. Rom. (\'eni<c', 
1687-88), iv. 6s5 vcf/.,- und Ranke, Popes (Eng. trans, Austin), iii. 
172 seq.; IHldt, Christine de Suide. el. le. Conclave de Clem. A’. (190(1). 

Clement XI. (Giovanni Francesco Albani), pope from 1700 
to 1721, was born in Urbino on July 22. 1(149, and .after filling 
various important offices in the Curia became jHiiie on Nov. 23, 
1700, sueceecling Innocent XII. His private life and his adminis- 
tratiiin were blameless, lint it was his misfortune to reign in 
troublous times. In the war of the Spani.sh Suteession he would 
willingly have remained neutral, but was foned first to recognize 
Philip V., then driven by the emiieror to recognize the archduke, 
Charles In the |H*a(c of Utrecht he was ignored; .Sardinia and 
Sicily. Parma and Piacenza, were disposed of without reg.ard to 
papal claims. When he r|uarrelled with (he duke of Savoy, and 
revoked his investiture rights in Sicily (1715), his interdict was 
treated with contempt. Clement reanirmed papal infallibility in 
matters of fact (1705), and in 1713 issued the bull Vnigonitus, 
eomdemiiing loi Jan.senistic propositions. {See Jansenism and 
Quesnel, Pasqfier.) He also forbade missionaries in China to 
“accommodate” their teachings to pagan nolion.s in order to win 
converts. Clement wa.s a generous patron of art and letters. 

See Elci, The Present Stale of the Court of Rome (trans. 1706); 
Polidoro, De Vita et Reb. Gest. Clem. XI. (Urbino, 1727) ; Rcboulet. 
Hist, de Clem. XI. Pape (.\vignon, 17.S2) ; Guarnacci, Vitae et res 
gest. Pontiff. Rom. {Rome, 1751); Sandini, Vitae Pontiff. Rom. 
(Padua, 1739); Buder, Lehen u. Taten dementis X/. (Frankfurt, 
1720-21); dementis XI. Opera Omnia (Frankfurt, 1729); I’ometti, 
“Sludii sul pontificalo di Clem. XL,” in the Archivio della R. Soc, 
romana di sloria patria, vols. xxi.-xxiii, (1898-1900), and bibl. in 
Hergenrother, Allg. Kirchengrsch. iii. 50(1 (1880). 

Cleme^'T XII. (Lorenzo Corsini), pope from 1730 to 1740. 
succeeded Benedict XIII. on July 12, 1730. Clement laboured 
for a union with the Greek Church, and was ready to facilitate 
the return of the Protestants of Saxony. His services to learning 
and art include the restoration of the Arch of Constantine, the 
enrichment of the Capitoline museum with antique marbles and 
inscriptions, and of the Vatican library with oriental manuscripts 
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(fice Assemani ^; and the embellishment of the city with many 
buildings He died on I-'cl). 6, 1740. 

Srr. Guarnacci, Vitae rl res (testae Pontiff. Rom. (Rome, 1751); 
Sundirii, I'tlue Pontiff. Rom (f’adiia, ly.V))', Eahroni, f>e Vita et 
Rrh. Clrmrnti', \l/. (Romo, 1760); Ranke, Popes tEnK- trans. 

Austin), iii. 191 ov/.; v. Reumont, Geuit. der Hindi Rom , iii. 

65:1 seq. 

Clement \ 1 II (Carlo della Torre Rezzoniio). ))o[k* from 
1758 to 1769. was born in \’eni(e on March 7, 1693, filled various 
important fiosts in the Curia, betaine cardinal in 1737, bishop of 
Tadua in 17.4^. and suet reded benedict XIV. as pope on July 6, 
175S He was a man of upright and jiaritic intentions, but his 
pontilicate W'as anything' liut iranfiuil. The Jesuits, who had been 
exfwlled from Port 114,9-1!, Erance, Spain, the Two Sicilies and 
I’arrna. furnerl to the po[)e as their natural protector; hut his 
protests (c/. the bull Aposttduum paserndi munus of Jan. 1765) 
were unheeded (,vcr Ji.si its). A tlasn with Parma ap^ravatetl his 
(roubles. I'he Bourbon kings espoused their relative's quarrel, 
seized Avignon, Benevenlo and Ponte ('orvo, and demanded the 
.suppression of the Jesuits (Jan. i7()9) ('lenient consented to call 
a Consistory but dietl on Peb. i 7(.t9 

Her .'\iieu,slin dc Antlrcs y Sol>inas, ... el nacimiento, estudios y 
nnpleos dr . . Clrm. A 7 //, (Madrid, 1759); Ravignan’s Clement 
.Mil. et Clement Y/l’. {ParU, 185.4) is partisan, but apijends many 
interesting doiuments. See also the bibl. of Clement XIV. infra.; 
and that in Hergenriither, .-K/g. Kirehrn(tr\rh. (1H80), iii. 509. 

('li.v!I NT XIV. Hairenzo (ianganelli), po{H: from 1769 to 
1774, son of a (ihysic ian of St, Anangelo, near Rimini, was born 
on Oct, 31, 1705, joined the Irani isc.ans. and as regent of the 
(ollege of S. B(jna\entura, Rome, i ame under the notice of Ben¬ 
edict XIV., who made him con.sultor of the Inqui.sition. Clement 
XIH. made him a cardin.il, and in May 1769 he was elected pojK*. 

The outlook for the papacy was dark; Portugal was talking of 
a patriarchate; Prance held .Avignon; Najiles held Ponte ('orvo 
anti Bene\ento; Sjiain was ill-affetled; Parm;i, defiant; Venice, 
aggressive; Poland meditating a restriilion of the rights of the 
mini io Cli-ment realized the irnper.itive necessity of conciliating 
the I’owers, He suspended th(‘ public reading of the bull In Coenu 
IJinnini, .so obnoxious to civil authority; re.sumed relations with 
Portugal; revoked (he monitorinvi of his predecessor against 
Piirma But the Powers were bent Ujion the destruction of the 
Jesuits, and they had the poiie at their mercy. (Element looked 
abroad for helii, but found none. P\en Maria 'I'lieresa, his List 
hoiM’, suppres.sed the Order in .Austria. Coininced (h.it the peaie 
of (he Churi h ilem.mded ilu- s.nrirue, t'lernent signed the brief 
Dominns uc Redemplor, dissolving (he Jesuit Order, on July *m. 
1773, The Powers at once gave proof of their satisfaction; Bene- 
vento, Ponte CorMi, .Avignon and the \'enai.ssin were restored to 
the Holy See But it w-oulil be unfair to aicejit this as evidence of 
a bargain Clement had formerly indign.intly rejected the sugges¬ 
tion of such an exch.inge of f.ivvnirs. Whatever the guilt or inno- 
cem e of (he Jesuits, and whether their suppri'ssion were ill-advised 
or not, there .ip[K’ars to be no ground for impeachitig the jieace 
motives of Clement, or of doubting (hat he h.id the .ipprov.d of 
his i onscieni e 

The suppression of the Jesuits bulks so Large in the lumtificate 
of (dement that lie h.is sianelv' been given due iredii for his 
pr.iisevvorthy attempt to reduce the burdens of taxation and to 
reform the Imauci.d administration, nor for his liberal encourage¬ 
ment of art and learning, of which the museum Pio-Clementino 
is a lasting monument 

(.'lement 's wa.s a deeply religious, refined and benevolent nature. 
He cherished high purposes, but instinctively shrank from con- 
tlict; he lacked the resoluteness and the stern courage that grap¬ 
ples W'ith a crisis He died from natural causes on Sept. 22. 1774. 

See Theiner, Clementh XIV HpidoUie et Previa (1852) ; Cararcioli'.s 
l ie de Clhnrni XIV. ti??,*!) (Ireq. trans ). is uncritical. St. Priests 
Hist de la ehule dr^ Je\uite\ (iSatO, teprest’nt.s Clement as lamentably 
vveiik-, rretineaii Jv'lv s Hid. ... dr la Comp, de Jisu’i (1R44) anil 
his CUmrnt XIV e! lev .IIsuitr<> (1847). was outspoken .and bitter 
and provoked Theiner’s Gesrh des Pontifuats Clemens' XIV. (I/cipzig 
and Paris, 1H5J). a vigorous defence Imsed ufion onginat documents 
of the Vatican, Cretineau-Joly replied with Le Pape CUment XIV.; 
Lettrr.i an P. Theiner (185.'). See also v, Reumont, Gnn^aneUi, Paffst 
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Clemens MV. (Berlin, 1847) ; and Reinerding, Clemens XIV. u. d. 
Aufltebung der Gcse.lLschaft Jesu (.Augsburg, 1854). Hergenrother, 
.iUg. Kirrhengesch. (1880), iii. 510 seq. gives an extended bibliography. 

CLEMENT, FRANCOIS (1714-1793), French historian, 
was born at Beze, near Dijon. He became a Benedictine and 
wrote vols. xi. and xii. of the Histoire Uttcraire de la France, and 
edited ( with Dom Brial) vols. xii. and xiii. of the Rccueil des his- 
toriens des Cauls et dc la France. The king appointed him to 
the committee for the publication of charters and other historical 
documents. Of his revision of (he Art de verifier les dates (ed. 
1750 fiy Dom Clemencet), 3 vols. with indexes appeared from 
1783 to 179:?. Clement died at Paris on March 29, 1793. 

CLEMENT, JACQUES (1567-1589), murderer of the 
P'rench king Henry 111 ., was born at Sorbon in the Arclenne.s, and 
became a Dominican friar. His mind appears to have become 
unhinged by religious fanaticism, and he formed a plan to kill 
Henry 111 . Hav'ing obtained letters for the king, he left Paris on 
July 31, 1589, and reached St. Cloud, the headquarters of Henry, 
who was besieging Paris. While Henry was reading the letters 
Clement mortally W'ounded him with a dagger which had been 
I'onecaled beneath his cloak. The assassin was killed on the spot 
by the king's attendants. 

CLEMENTEL, ETIENNE (i 8(>:-1930>, French politici.in. 
was born on March 2(), 1HO2. at Riom and eduialeii there. He 
was elected a deputy in 189S and became minister for the colonies 
in Rouvier's cabinet in 1905. afterwards occupying ministerial 
posts in departments where his knowledge of econorniis could 
find full play, the ministries of agriculture, colonies, liiumce, public 
W'orks and marine. His collaboration was particularly valuable in 
irgariizing the supply of raw materials for the fillied .irniies dur¬ 
ing the World War. By effecting the agreement for establish¬ 
ment of the inler-ailied wheat executive with Walter Runciman 
in Nov. 1916. ('lenientel helped to tide over a diflicult situation. 
'Pile creation of the inter-allied maritime tran.sport council w'as 
due in great part to his energy, for, as early as Aug 1917. he had 
oci upied himself with drawing up a general inventory of his ow'n 
country's requirements, an initiative quickly followed by the 
allied governments. After the armistice, Clement el was chosen 
"President fondateur” of the International Chamber of Com¬ 
merce. He was elected .senator for Puy de Dome in 1918. Hi.'^ 
work at the London Conference of July 19:4. which he attended 
as minister of finance in (he Ilerriot cabinet, was greatly ap¬ 
preciated He re.signed oOice as minister of finance on .April 3. 
19.',;. on (he ground of a difference w'ith Herriot on (he question 
of a fresh issue of notes by the Bank of Prance. In 1927 he w'as 
president of the linance committee of the Senate and also be¬ 
came a member of the eommiltee on trade barriers of the Inter¬ 
national Ch.'imbcr of (Commerce. Among his writings may be 
mentioned; L’Anic celtiqnc ( 1S99) and I n drante economique 
(i 9 '-l)- 

CLEMENTI,MUZIO (i75-’-i 832'), Italian pianist and com¬ 
poser. was born at Rome where his father was a jeweller. At nine 
he wa.s .-qipointed organist 01" a churLh and at fourteen he had 
written a mass which was performed in public. About 1706 
Peter Beckford, cousin of the author of Vathek, brought Clemenli 
to Ivnglanil, where his success both .is composer and pianist 
was rapid and brilliant. In 1777 he was for some time einjiloyed 
as cunducTor of the Italian opiera, but he soon afterwards left 
London for Paris. Here al.so his concerts were crowded by en¬ 
thusiastic audiences, and the same success accompanied him on 
a tour about the year 1780 to southern Germany and Austria At 
Vienna, which he visited between 1781 and 1782, he was received 
with high honour by the emperor Joseph II., in whose presence 
he met Mozart, and fought a kincl of musical duel with him. 

In May 1782 dementi returned to London, where for the next 
twelve years he continued his lucrative occupations of fashionable 
teacher and ix'rformer at the concerts of the aristocracy. He took 
share.‘i in the pianoforte business of a firm which went bankrupt 
in rSoo. He then established a pianoforte and music business of 
his own. under the name of Clementi & Co. which was very 
successful. Other meral>crs were added to the firm, including 
Collard and Davis, and it was ultimately taken over by Collard. 
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Amongst his pupils on the pianoforte during this period may be 
mentioned John Field, the composer of the celebrated Nocturnes. 
In his company, Clementi paid, in 1804, a visit to Paris, Vienna, 
St. Petersburg [Leningrad], Berlin and other cities. While he 
was in Berlin, Meyerbeer became one of his pupib. He also 
revisited his own country, after an absence of more than thirty 
years. In 1810 Clementi returned to London, but refused to play 
again in public, devoting the remainder of his life to comiwsilion. 
Several symphonies belong to this period but none was published. 

Of dementi’s playing in his youth, Moscheles wrote that it was 
‘‘marked by a most beautiful legato, a supple touch in lively 
passages, and a most unfailing technique.” Mozart may be said 
to have closed the old and Clementi to have founded the newer 
school of technique on the piano. Amongst dementi's compo.si- 
tions the most remarkable are .sixty sonatas for pianoforte, and the 
great collection of fltudcs called Gradits ad Parnassum 

CLEMENTINE LITERATURE, the name generally given 
to the writings which at one time or another were fathered upon 
Pope Clement I. commonly called Clemens Romanus, who 

was early regarded as a disciple of St. Peter. Chief among them 
are; (i) The .so-called .Second Epistle; (3) two Epistles on Vir¬ 
ginity; (3) the Homilies and Recognitions, with which may be 
classed the Epistle of Clement to James; (4! the Apostolical Con¬ 
stitutions (q.v. ); and (5) five epistles forming part of the Forged 
Decretals (.vec Dkcrt’.tat.s). The present article deals mainly with 
the third group, to which the title “Clementine literature” is usu¬ 
ally confined, owing to the stress laid uiion it in the famous 
Tuliingen reconstruction of primitive Christianity, in which it 
played a leading part; but later criticism has lowered its impor¬ 
tance as its true date and historical relations have been progres¬ 
sively ascertained, (i) and (2) became “Clementine” only by 
chance, but (3) was so originally by literary device or ticiion, (he 
cause at work also in ('4) and (5). But while in all cases the sug¬ 
gestion of Clement’s aulhorshii> came ultimately from his prestige 
as writer of the genuine Epistle of Clement (see Clement I.), 
both (3) and (4) were dm* to this idea as operative on Syrian soil; 
($) is a secondary formation based on (3) as known to the West. 

(T) I'/ie Second Epistle of Clement. —This is really the earli¬ 
est extant Christian homily (see Apostolic Fathers'). Its theme 
is the duty of Christian repentance, with a view to obedience to 
Christ's prece])ts as the true confession and homage which He 
requires. Its sjiecial charge is “F’rcserve the flesh pure and the 
seal {ie., baptism) unstained” (viii, 6), But the peculiar way in 
which it enforces its morals in terms of the Platonic contrast 
between the spiritual and sensuous worlds, as archetype and 
temporal manifestation, and the fact that the preacher seems to 
quote the Gospel according to the Egyptians (in ch. xii. and pos¬ 
sibly elsewhere) as if familiar to his hearers, and indeed its liter¬ 
ary affinities generally, all point to .Alexandria as the original home 
of the homily, at a date about 120-140. 

(2) The Two Epistles to Virgins, i.e., to Christian celibates of 
both sexes. These arc known in their entirety only in SjTiac, and 
were first published by Wetstcin (17521, who held them genuine. 
This view is now generally discredited, even by Roman Catholics 
like Funk, their best recent editor (Patres Apost., vol. ii.). There 
is no trace of their use in the West. Their Syrian origin is mani¬ 
fest, the more so that in the Syriac ms. they arc appended to (he 
New Testament, like the better-known epistles of Clement in the 
Codex Alcxandrinu.s. Special occasion for such hortatory' letters 
may be discerned in their polemic against intimate relations be¬ 
tween ascetics of opposite .sex. implied to exist among its readers, 
in contrast to usage in the writer’s own locality. Now we know 
that .spiritual unions, prompted originally by highstrung Christian 
idealism as to a religious fellowship tran.sccnding the Irtw of nature 
in relation (0 sex, did exist between persons living under vows of 
celibacy during the 3rd century in particular, and not least in 
Syria (cf. the ca.se of Paul of Samosata, c. 265, and the Synod of 
Ancyra in Galatia, c. 314). 

(3a) The Epistle of Clement to James (the Lord's brother). 
This was originally part of (36), in connection with which its 
origin and date are discus.sed. But as known to the West through 
Rufinus’ Latin version, it was quoted as genuine throughout the 
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middle ages. It became the starting point of the most momentous 
and gigantic of mediaeval forgeries, the Isidorian Decretals, where 
it stands at the head of the pontifical letters, extended to more 
than twice its original length. 

(3ft > The Homilies and Recognitions. —“The two chief extant 
Clementine writing.s. differing considerably in some re.sf>ects 
in doctrine, are both evidently the outcome of a peculiar specu¬ 
lative (>1)6 of Judaistic Christianity, for which the most char¬ 
acteristic name of Christ was ‘the true Prophet.’ The framework 
of both is a narrative purporting to be written by ('lenient (of 
Rome) to St. James, the Lord’s brother, describing at the begin¬ 
ning his own conversion and the circumstances of his first acquaint¬ 
ance with St. Peter, and then a long succession of incidents 
accompanying St. Peter’s di.scourses and disimtations. leading up 
to a romantic recognition of Clement's father, mother and two 
brothers, from whom he had been separated since childhood. The 
problems discussed under this fictitious guise are with rare excep¬ 
tions fundamental problems for ever>’ age; ami. whatever may be 
thought of the position.s maintained, the discussions are hardly 
ever feeble or trivial. Regarded simply as mirroring the past, 
few', if any, remains of Christian anti(]uily present ns with .so vivid 
a picture of the working of men’s mimls under the infiuence of 
the new' leaven which had entered into the world” (Hort, Clem, 
kreog., p. xiv.). Recent crilici.sm builds on the primiplc, which 
emerge.s alike from the external and internal evidence that both 
writings u.se<l a common basi.s or parent document. Tow-ards the 
determination of its nature, origin and antecedents, two contri¬ 
butions of prime importance have been made. The earlier of 
these is by P'. J. A. Hort, and was delivered in the form of lec¬ 
tures ns far back as 1S84, (hough issued i)oslhunu)usly only in 
i()or; (he other is the elaborate monograph of Dr. Hans Wailz 
(1904). 

External Evidence. —Tht* evidence of ancient writers really 
begins, not with Origen. but with Eusef)iu.s of C'aesarea, w-ho in 
his Eeel. Hist. iii. 38, writes as follows: “Certain men have quite 
lately brought forward as written by him (('lement) other verlmse 
and lengthy writings, containing dialogues of Peter, forsooth, and 
.•\l)ion, whereof not the slightest mention is to he found among the 
ancients, for they do not even preserve in purity the stamp of the 
.Apostolic orthodoxy.” Apion. (he Alexandrine grammarian and 
foe of Judaism, whose criticism was answ'cred by Josephus, ap- 
l)ears in (his character both in Homilies and Recognitions, though 
mainly in the former (iv. 6-vii. 5). Thus Eusebius implies (1) a 
spurious ('Icmcntine work containing matter found also in our 
Homilies at any rate; and (2) its quite recent origin. Next we 
note that an extract in the Philocalia of Origen is introduced as 
follows: “Yea, and Clement the Rom.an, a disciple of Peter the 
.Apostle, after using w’ords in harmony with these on (he present 
problem, in conver.sation with his father at Laodicea in the Cir 
cuits, speaks a very nece.s.sary word touching this matter” (astro- 
logit.d divination ). The extract answers to Recognitions, x. 10-13. 
but it is absent from our Homilies. Here we observe (hat (i ) the 
extract agrees this time with Recognitions, not with Homilies; 
(2) its framework is that of the Clementine romance found in 
both; (3) the tenth and last hook of Recognitions is here parallel 
to book xiv. of a work called Circuits iI*prwdoi). This last point 
leads on naturally to the witne.ss of Epiphaniu.s (c. 375), who. 
speaking of Ebionites or Judaizing Christians of various sorts, and 
particularly the Essene type, .says (Hacr. xxx. 15) that “they use 
certain other books likewise, to wit, the so-called Circuits of 
Peter, which were written by the hand of (Element. ... In the 
Circuits, then, they adapted the whole to (heir own views, repre¬ 
senting Peter falsely in many ways, as tha^ he was daily baptized 
for the sake of purification, as these also do; and they say (hat he 
likewi.se abstained from animal food and meat, as (hey themselves 
also do.” Now all the points here noted in the Circuits (an be 
(raced in our Homilies and Recognitions, though toned down in 
different degrees. The witness of the Arianizing Opus /mper- 
freturn in Uatthaeum (c. 4<xi) is in general similar. Its usual 
form of citation is “Peter in Clement” (apud Clcmentcm ), and 
points to “Clement” as a brief title for the Clementine Periodoi. 

It has been needful to cite so much of the evidence proving 
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that our Ifomilies and Recofruitions are both recensions of a com¬ 
mon basis, at hr>l known as the Circuits oj Peter and later by titles 
(orine( tirit? it rather with Clement, its ostensible author, because 
it affords data also for the historical [iroblems touching (a) the 
contents and origin of the primary Chmientine work, and (h) the 
conditions under which our extant recensions of it arose. 

(11) I'he Circuits of Peter, ns definef! on the one hand by the 
epistle of Clement to James originally i)refixed to it and by patris¬ 
tic evideme, and on the other by the common element in our 
flomilies and liero'^uitious, may be concadved as follows. It con¬ 
tained acaounis of I’etcr’s teachings and discussions at various 
points on a route beginning at Cae.Karea, and extending north¬ 
wards along the. (oast-lands of Syria as far as Antioch. During 
this lour he meets with pers(a»s (d typitally erroneous views, 
width it was presuniaftly the aim f)f the work to refute in the 
interests <jf true Christiatdty, comcived as the final form of tlivine 
revelatittfi—a revelation givtm Ihrttugh true prophecy embodit'd in 
a sui ce^sion of ix-rsons, the t hief of whom were Moses and the 
|)rophet whom Moses forettdd, Jesus the Christ, 'i'he prime ex¬ 
portent ol llu‘ spurious religion is Simon .M.igus, .A .second pro¬ 
tagonist of error, thi.^ time f>f (lentile philoso[)hic crilici'-m diretted 
against fundamental Judaism, is Apion, the notoritms anli-Jewi^h 
Alexandrine grammarian of I’eler's da>■ ; while the rfrle of upholder 
of astrological lalalistn (Cienesis) is played by h'austus, father of 
Clement, with whom Ceter and Chunent debate at Laodicea. 
l inally, all this is already emfiedded in a .setting determined by 
the roniamc of ('lement and his lost relatives, “recognition” of 
whom li>rrns the denuuetneut of the story, 

'I'here is no re.'ison to doubt that such, roughly s|)eaki!ig, were 
the ((intents of the (dementine Work to which 1 -aisebius alludes 
slightingly, in comuc tion with tlial seniion of it which had to his 
eye least vetisimililtide, vi/, the dialoguc‘> helween Peter and 
y\piciii, .\ow Isusebius helitwecl the work to have* Iceen of Cjuite 
recent and siisi»ic ious origin. 'I'his points to a date about the last 
(|uarler of the .-ird ccnlury; and the- pre\ailing doctrinal tone of 
the (onleiUs, as known to us. leads to the .^ame result. The stand- 
[loint is that of the peculiar Jiidai/ing Christi.inily due to jiersist- 
emc among Christians of the teiulencies known among j)re- 
Chrisli.m Jews as ICssene, 'Phe hisseiies, wliile c linging to what they 
hc'ld to be original Mcjsaism, yet ccimauA'ed and pr.ictisi'd their 
aiueslial faith in ways which .showed chnlinet traces of .synereli.sin, 
or the- o|)era(io{\ of iiilluc'mcs foreign to Juclai.'-m iirojMT. 'I'hey 
llujs occupied an ambiguous position on (he borders of Judaism. 
.Similarl)' Christ i.m I'N.senism was sync ret i.sl in .spirit, as wc see ; 
from its best-known rejiresental i\es, the hde hasaitos, of whom j 
we first hear about 2:0, when a certain .Mcibiades of Ajianiea in 
Syria (some tiom south of .Antioch) brought to Rome the Hook 
of l/elxiii —the manifesto of their distinctive message (Hippol., 
Phihis. ix I t)—and ag.iin some :o years later, when Origen refers 
to one of their leaders as having lately arrived at Caesarea (Euseb. 

\ i. ,pS I. 

The Pcritxloi or ('it< nits must not be thought of as strictly El- 
chasaitc, since* it knew no b.iptism distinct from the ordinary 
Christian one. It seems rather to represent a later and modified 
ICssene Clirislianily, alreacl\’ half ('athulic, such as would suit a 
date after ,’50, in kc'ejiing with Eu.sebiu.x’s evidence, (.'ontirmation 
of sue li a date is afforch'd by the silence of the Syrian Didasctilia. 
it sell perhajis dating from alniut as to any vi.^it of Simon 
Magus of Caesarea, in contrast to the reference in its later form, 
the Afto.stoliciil Cioislitutuois (c. 350-400). which is plainly col- 
ourc'd (vi c;) by the Clementine story t)n the other hand, the 
DidtusCiiliii xem.-' to have been esoked partly by Judai/ang propa- 
gand.i in north Syria. ,lf. then, it help.-, to date the* Periodoi as 
.ifter .’50. it may akso suggest as place of origin one of the large 
citi('s King south of .Antioch, say Laodict'a (il.self on the coast 
about tom. from .Apamea), where the Clementine story reaches 
its climax The intimacy of local knowledge touching this region 
irnplic'd in the narrative common to Homilies and Keeogmt'tons is 
notable, and tells against an origin for the Periodoi outside Syria 
(e.i:. in Rome, us Waitz and Harnack hold, but Light foot dis- 
l>roves, Clettt. i. 55 f., 64.100. ef Hurt, p t.u ). Eurther. though 
the curtain even in it fell on Peter at Antioch itself (our one com¬ 


plete ms. of the Homilies is proved by the Epitome, based on the 
Homilies, to be here abridged^, the interest of the story culminales 
at Laodicea. 

II wc a.ssume, then, that the common source of our extant 
Clementines arose in S>Tia, perhaps, c. 265, had it also a written 
source or sources which wc can trace? Though Hurt doubts it. 
most scholars (c.g.. Waitz, Harnack) infer the existence of at 
least one source, “Preachings {Kery^mata) of Peter,'’ containing 
no reference at all to Clement. Such a work seems implied by 
the epistle of Peter to James and its appended adjuration, pre¬ 
fixed in our mss. to the Homilies along W’ith the epistle of Clement 
to Janies, Thus the later work aimed at su})erseding the earlier, 
much as Photius suggests (see above). It was, then, to these 
“Preachings of Peter” that the most Ebionite features, and esju*- 
cially the anti-Pauline allusions under the guise of Simon still in- 
hc-ring in the Periodoi (as imidied by Homilies in particular), 
originally Ixlonged. The fact, however, that these were not more* 
completely supjires.st-d in the later work, proves that it. too, arose 
in circlfs of kindred, though largely modified. Juclaeo-Christian 
sentiment (cf. Homilies, vii., e g., ch. 8). The differences of stand¬ 
point may be due not only to lapse of time, and the emcrgfncc of 
new jiroblems on the horizon of Syrian Christianity generally, 
but also to change in locality and in the degree of Greek culture 
rejire.sented by the two works. A proliablc date for the “Preach¬ 
ings” u.sed in the Periodoi is c. 200. 

If (he home of the Periodoi W'as the region of the Syrian 
Laodicea, we can readily exjdain most of its characteristics. 
I’holius refers to the “excellences of its language and its learn¬ 
ing”; while Wait/ descrilies the aim and sjiiril of its contents ;is 
tho.se of an apology for C'hristianiiy against heresy and paganism, 
in the widest sen.se of the word, written in order to wan over both 
Jews (cf. Keco^nitions, i. 5.^-70) and pagans, but mainly the 
latter. In particular it had in view' pc'rsmis of culture, as most 
apt to be swayed by the jihilosophical tendenc ies in the sphere of 
religion jirevalent in that age, (he age of neo-Plaloriism. It was 
in fad de.signed for propaganda among religious seekers in a time 
of singular religious restlessness and varied inc|uiiy, and, above 
all. for u.se by catechumens (cf. /(/>. Cletn. 2, 13) in (he earlier 
stages of their preparation for ('hristian baplism. To such its ro¬ 
mantic .setting would be spc'cially adapted, as falling in with the 
literary habits and tastes of (he period; while its doctrinal peculi¬ 
arities would least give offence in a work of the aim and character 
just desc ribed. 

(/>} That the Periodoi was a longer work than cither our 
Homilies or Recof^tiitious is {iradically certain; and its mere bulk 
may well, as Hurt suggests, have bc'cn a chief cause of the change.^ 
of form, ^’et Homilies and Rerof^tiitious arc abridgments made 
on different principles and conxey rather different inifiressions to 
(heir readers. The Hotiiilies cdre most for doctrine, esiHHually 
philo.sophical doctrine, and .seem to transpose* very freely for doc¬ 
trinal jiurposes; the Recognitions care most for the story, as a 
means of religious edification, and have preserved the general 
framework much more nearly. They aro.se in different circles; 
indeed, save the compiler of the text represented by the Syraic 
nis. of ,A.D. 411 (who gives a selection of discourses from the 
Homilies after Recognitions, iii ), not a single ancient writer 
shows a knowlc'dge of both books in any form. Both probably 
arose in Syria (.so Light fool), but in circles varying a good deal 
in religious standjiciinl. Homilies was a .^orl of second edition, 
made largely in the spirit of its original and perhaps in much the 
.same locality, with a view to maintaining and propagating the 
doctrines of a senii-Juclaic Christianity (r/. bk. vii.), as it existc*(l 
a generation or two after the Periodoi apix*ared. The Recogni¬ 
tions, in both recensions, as is shown by the fact that it was read 
in the original with general admiration not only by Rufinus but 
also by others in the West, was more Catholic in tone. 

The Clementine literature throws light upon a very obscure 
phase of Christian development, that of Judaeo-Christianity, and 
proves that it embraced more intermediate types, between Ebio- 
nism projier and Catholicism, than has generally been realized, 
Incidentally, loo, its successive forms illustrate many matters of 
Ix'lief and usage among Syrian Christians generally in the 3rd 
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and 4th centuries, notably their apologetic and catechetical needs 
and methods. Further, it discusses, as Hort observes, certain 
indestructible problems which much early Christian theology 
passes by or deals with rather perfunctorily; and it does so wath 
a freshness and reality which we see to be not unconnected with 
origin in an age as yet free from the trammels of formal ortho¬ 
doxy. The romance to which it owed much of its popular ap|)eal. 
became, through the medium of Rufinus’ Latin, the parent of the 
late mediaeval legend of Faust, and so the ancestor of a famous 
tyj)e in modern literature. 

Bibliography. —Sec Hans Waitz, “Die Pscudoklcmcntinen” {Textr 
u. Untfrsuchunf’t’n zur Gesch. der altrhr. Litcratur, neuc Folf^r, Bd. x. 
Heft 4), and A. Harnack, Chronologic der altchr. Litcratur (1004), 
ii. 5J8f. In English, besides Hort’s work, there are articles by G. 
Salmon, in Diet, of Christ. Blog., C. Bigg, Studia Bihlica, ii., A. C. 
Hcadlam, Journal of Theol. Studie.s, iii., and in Hastings’ Encyclo¬ 
paedia of Religion aaid Ethics. 

CLEMENT OF ALEXANDRIA (Clcmcus Alcxaudrinus) 
was probably born about a.d. 150 of heathen parents in Athens. 
The earliest writer after himself who gives us any information 
with regard to him is Eusebius (d. 370). The only points on which 
his works now extant inform us are his date and his instructors. 
In the Stromotcis ("Miscellanies”), while attemiiting to show that 
the Jewish scriptures were older than any writings of the Greeks, 
he invariably brings down his dales to the death of Commodu.s 
(1Q2), a circumstance which at once suggests that he wrote in the 
reign of the emperor Severus, from 193 to 211 (.see Strovi. lib. 
i. cap. xxi. 140). We know nothing of his conversion except that 
it occurred, for his writings show a singularly minute accjuaintance 
with the ceremonies of pagan religion, and (here are indications 
that he himself had been initiated into some of the mysteries 
(Protrept. cap. ii. sec. 14). He attained the po.sition of pres¬ 
byter in the church of Alexandria (Eus. 11 .E. vi. 11, and Jerome, 
Dc Vir. 111 . 38), and became perhaps the assistant, and certainly 
the successor of I’antaenus in the catechetical school of that 
jilace. Among his pu[)ils were Origen (Eus. H E. vi. 7) and Ale.x- 
ander, bi.shop of Jerusalem (Eus. 11 .E. vi. 14). How long he con¬ 
tinued in Alexandria, and when and where he died, are all matters 
of pure conjecture. 

Clement occupies a profoundly interesting position in the his¬ 
tory of (Christianity. He is the first to bring all the culture of the 
Greeks and all the speculations of the Christian heretics to bear 
on the exposition of Christian truth. The list of (jreek authors 
from whom he (juoted occuines upwards of 14 of the 4(0. pages in 
Fabriciu.s’s Bibliotheca Graeca. He is at home alike in the epic 
and the lyric, the tragic and the comic poets, his knowledge of 
the prose writers is very extensive, and he made a special study 
of the philosophers. Ecqually minute is his knowledge of the sys¬ 
tems of the Christian heretics; and it is plain that he not merely 
read but thought deeply on the questions which the civilization 
of the Greeks and the various writings of poets, philosophers and 
heretics rai.sed. It w'as, however, in the Scriptures, which he held 
contained the revelation of God’s wisdom to men, (hat he was 
most deeply read, yet, notwithstanding the great biblical knowl¬ 
edge evidenced by his works, the modern theologian is disap¬ 
pointed to find in them very little of what he deems distinctively 
Christian. In fact Clement regarded Christianity as a philosophy. 
The ancient philosophers sought through their philo.sophy to attain 
to a nobler and holier life, and this also was the aim of Christi¬ 
anity. The difference between the two. in Clement’s judgment, 
was that the Greek philosophers had only glimpses of the truth, 
that they attained only to fragments of the truth, while Christi¬ 
anity revealed in Christ the absolute and jjerfect truth. All the 
stages of the world’s history w'ere therefore preparations leading 
up to this full revelation, and God’s care was not confined to the 
Hebrews alone. The worship of the heavenly bodies, for instance, 
was given to man at an early stage that he might rise from a 
contemplation of these sublime objects to the w'orship of the 
Creator. Greek philosophy in particular was the preparation of 
the Greeks for Christ. It was the schoolmaster or picdagoguc to 
lead them to Christ. Clement varies in his statement how Plato 
got his wisdom or his fragments of the Reason; sometimes he 
thinks that they came direct from God, like all good things, j 
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but he is also fond of maintaining that many of Plato’s Iwst 
thoughts were borrowed from the Hebrew prophets; and he makes 
the same statement in regard to the wisdom of the otluT philo- 
.sophers. But however this may be, ('hrist was the end to which all 
that was true in philosophies pointed. Christ himself was the 
Logos, the Reason. God the Father was ineffable. The Son alone 
can manifest Him fully. He is the Reason that pervades the 
universe, that brings out all goodness, that guides all good men. 
It was through possessing somewhat of this Reason that the 
philosophers attained to any truth and goodness; but in Chris¬ 
tians he (hvells more fully and guides them through all the per¬ 
plexities of life. Photius, probably on a careless reading of Clem¬ 
ent, argued that he could not have believed in a real incarnation. 
But the w’ords of Clement are quite precise and their meaning 
indisfmtable. The real difficulty attaches not to the Second Per¬ 
son, but to (he First. The Father in Clement's rninrl becomes the 
Absolute of the philosophers, not the* Father of the Gospel at all. 
He believed in a personal Son of God who was the Rc'ason and 
Wisdom of God; and he believed that this Son of God really 
became incarnate though he speaks of him almost invariably as 
the Word, and attaches little value to his human nature. The 
object of his incarnation and death was to free man from .sin, 
to lead him into the path of wisdom, and thus in the end elevate 
him to the position of a gc^d. But man's salvation was to be 
gradual. It began with faith, passed from that to love, and 
ended in full and complete knowledge. There could be no faith 
without knowledge; but the knowledge is imjaerfect, and the Chris¬ 
tian has to do many things in simple oltedicnce without kniiwing 
the reason. He has to move upw'ards continually until he at length 
docs nothing that is evil and knows fully the reason and object 
of what he docs. He thus becomes the true (jiiostic. but he can 
become the true Gnostic only by contcmiilalion and by the prac¬ 
tice of what is right. He has to free himself from the power of 
pas.sion; he has to give up all thoughts of pleasure; he must prefer 
goodness in (he midst of torture to evil with unlimited jileasure; 
he must resist the temptations of the body, keeiiing it under 
strict control, and with the eye of the soul undimmed by corporeal 
wants and fmpul.ses, contemplate God the supreme good, and live 
a life according to reason. In other words, he mu.st strive after 
likeness to God as he reveals himself in his Reason or in C'hrist. 
Clement thus looks entirely at the enlightened moral elevation to 
which Christianity raises man. He believed that Christ instructed 
men before he came into the world, and he therefore viewed 
heathenism with kindly eye. He was also favourable to the pur¬ 
suit of all kinds of knowledge. All enlightenment tended to lead 
up to the truths of Christianity, and hence knowledge of every 
kind not e\'il was its handmaid. ('lement had at the same time 
a strong belief in evolution or develo|)ment. The world went 
through various stages in preparation for Christianity. The man 
goes through various stages before he can reach Christian per¬ 
fection. And Clement conceived (hat this development took place 
not merely in this life, but in the future through successive grades. 
The Jew and the heathen had the go.sjiel preached to them in the 
world below by Christ and His apostles, and C'hristians will have 
to pass through proces.ses of purification and trial after death 
before they reach knowledge and perfect bliss. 

Eusebius and Jerome give lists of the works which Clement 
left l.)chind him. (1) ITpos "EXXr^eas X67o$ 6 TporpeirriMn, 
A Hortatory Adder.ss to the Greeks; {2) ‘O IIat0a7C076s; The 
Tutor in three book.s; (3) Zepwixarth ( ‘patchwork”), or Mis¬ 
cellanies, in 8 books; (4) Tiv 6 autfdfjLevos reXovenos, Who is 
the rich man that is saved? (5) 'TTrori'Trcocrciy, Adumbrations 
or Outlines in 8 books; treatises on (6) The Passover, (7) Fasting, 
(8) Slander, (g) Patience, “for the newly baptised”; and (10) 
On the Rule of the Church, “for tho.se w'ho Judaise.” Of these 
the first four have come down to us complete or nearly so. The 
Address to the Creeks contains an attack on the crudities and 
immoralities in the stories told of heathen deities, with an 
argument that the great thinkers and poets of Greece had recog¬ 
nized the unit and spirituality of the divine Being, ami that 
fuller light had l>ccn revealed through the Hebrew jirophcts. In 
i the Pacdogogus, he explains how before the incarnation Christ 



8oo CLEMENTS—CLEON 


was gradually leading mankind to the Troth, and then explains 
how the Christian following the Logic or Reason ought to t)e- 
havc in the various circumstances of life. The contents of the 
Miscellanivs, as the title indicates are very varied. Sometimes 
they discus.H chronology, sometimeb philosophy, sometimes poetry; 
but one object runs through all. to show what the true Christian 
(ino.stic is, and what i.s his relation to philo.sophy. The tract 
ll 7 io is thi’ rich man that is savedi' is an admirable exposition 
of Mark x. 17-31 Clement argues that wealth, if rightly u.sed, 
is not uric hrislian. Of the remaining books mentioned by Eusebius, 
we know that the Adumbrations was a short commentary on all 
the books of Scripture, including some apocryjihal b(K>ks; and 
we have two fragments of the book on the Passover. Of the others 
nothing is known. We have al.so fragments of two treatises, on 
Providence and on the Soul, not named by Eusebius. 

Uini.iouMAi'iiv (’. Uigg. Christian Plalontsi\ af .Alexandria (rh80, 
lOM) ; y J. A llort, Six Lectures on the Ante-\'i< ene fathers 
; L. de Lave, Clement d'Alexundne (i8i>K) ; J. Patrick, Clement 
of Alemndria W. R. Inge, “Alexandrian Theology,” in J. 

Hastings. h)t( yclopiu dia of Keli^ion and Ethics tiooK), gives an 
cxtc'lleni sumniarv account of I he Alc*\andrine School. The- standard 
edition ol the follc-rted workr. is () Stahlin, Clemens .ilexandrinus 
(Lt:ii)/,ig. loo.O. We have a valuable separatci edition ol Aliscrllanie.s, 
l)k, vii,. ed L. J. A Hurt ;m<l J. R. Mayor and ol the tract 

on Wealth liv P. M. Harnard, 'tests and Studies, vol. 2 (('amhridgo, 
.S‘er also U. L. We.*li'<»tl. “('lenient ol Alexandria” Murray’s 
Dictionary of Christian Bionraphy (ign)- 

CLEMENTS, FREDERIC EDWARD (18741945;, 

Anifiitan plant oeeologist, was born in Lincoln, Neb., Sept. 16, 
1874. Me graduated in i8i).| at the University ot Nebraska Irom 
which in 1848 he received the degree of doctor of philosophy. 
Froru 1894 to icpb he was instructor and asscuaale proles>or of 
botany anil in 1906-07 he was profe.ssor of plaiii ]jhy.si<)logy, at the 
Univcr.sity ot Nebraska. He was professor of botany and head of 
the botanical clcpartment in (he University of Minnesota from 1907 
to 1917 when he was made associate in charge of oecological re- 
search in the ('arnegie Jnstitulion of Wa.shington. Me conducted 
exten.sive investig.'ition.s in oeccilogx', palaco-oei ology. experimental 
(solution and climatology. Among his [lublished works arc; The 
PliyloKt'oiirapliy of Nehru,ska, with Rosroc Pound f iHcjS. .>nd ed.. 
t()oo) ; Development and Strueture of Veifetation (11)04); Re¬ 
search Methods in Keolotyy ( i<)oh) ; Plant Physioloev anti Ecology 
( ic)07’): Minnesota Mns/irooms tToioC Roekv Mountain Plow- 
ers, with Edith ('lenients (1913), Plant Succession (Tc^iO); Plant 
Indicators (1920): The Phyfoi^enetic .Method in Taxtoioniy, with 
M. M. Mall (19:3); Plant Succession and Indicators (i()27); and 
Elower Eamilies and Ance.stors ( 1(1:7). 

CLEOBULUS, one of the Seven Sages of Greece, a native 
and tyrant of Linclus in Rhodes. Me was distinguished for his 
strength and hi.s handsome person, for the wisdom of his sayings, 
the acuteness of his riddles, and the beauty of his lyric poetry. 
Diogenes Laertius (|uoles a letter in which (’leobulus invites 
Solon to take refuge with him against Peisi.stratu.*^; and this would 
imply that he was alive in 500 n.c. He is .said to have held ad¬ 
vanced views as to female education, and he was the father of 
the wise (.^leobuline, whose riddles were not less famous than 
his own (Diogenes Laertius, i. 80-93 ). 

See E. (. 1 . Mullach, FruRmenta Philosophorum Ctraecorum, i. 

CLEOMENES, the name of three Siwrian kings of the Agiad 
line (KX«)/i*eT;vV 

Ci.KoMfcNES 1 . was the son of Anaxandridas. whom he succeeded 
about 5:0 H.c‘ His chief exploit was his cru.shing victory near 
Tiryn.s over the Argives. some o.ooo of whom he burned to death 
in a .sacred grove to which (hey had lied for refuge (Herodotus 
vi. 7(j-S:) 'I'liis secured for Sparta the undisputed hegemony of 
the Peloponnese Cleomenes' inter^iosition in the tH)lilics of cen¬ 
tral Greei e was les.s successful. In 510 he marched to Athens with a 
Spartan force (0 aid in exix'lling the peisislratidae, and subse¬ 
quently returned to suvnaort the oligarchical v»arty, led by Isa- 
goras, against Cleisthcncs iq.v.). lie expelled 700 families and 
transferred the government from the council to 300 of the oli¬ 
garchs, but being blockaded in the Acro^wlis was forced to capit¬ 
ulate. On his return home he collectecJ a large force, with the 
intention of making Isagorus despot of Athens, but the opposition 


of the Corinthian allies, and of his colleague, Demaratus, caused 
the expedition to break up after reaching Eleusis (Herod, v. 64-76; 
Aristotle, Ath. Pol. ig, 20). In 491 he went to Aegina to punish 
the island for its submission to Darius, but the intrigues of his 
colleague once again rendered his mission abortive. In revenge 
Cleomenes accused Demaratus of illegitimacy and secured his 
deposition in favour of Leotychides (Herod, vi. 50-73). But when 
it was discovered that he had bribed the Delphian priestess to 
substantiate his charge he was himself obliged to flee; he went 
first to Thessaly and then to Arcadia, where he attempted to 
foment an anti-Spartan rising. About 488 b.c. he was recalled, but 
shortly afterward.s, in a fit of madnc.ss, he committed suicide 
(Herod, vi. 74, 75). Cleomenes seems to have received scant 
justice; at the hands of Herodotus or his informants, and Pausanias 
(iii. 3, 4) does little more than condense Herodotus’ narrative. 
In spile of some failures, largely due to Demaratus’ jealousy. 
Cleomenes .strengthened Sparta in the position, won during his 
father’s reign, of champion and leader of the Hellenic race; it 
w'as to him, for example, that the Ionian cities of Asia Minor first 
applied for aid in their revolt against Persia (Herod, v. 40-51). 

The rhief ancient authority is Herodotus (v. and vi.). See E. M. 
Walker, CamhridRe Ancient History, vol. iv., ch. vi.. S 1, 4. 5, and 
ih. viii., ft H). For chronology .see J, Wells, Journal of Hellenic 
Studies (1005). p. 103 ff.. W'lio assigns the Argive expedition to the 
outset of the reign, w'hereas nearly all hi-storians have dated it in or 
about 405 

('j.F.oMEN'F.s JI. was the son of Cleombrotus I., brother and 
; successor of .Agesipolis 11 . Nothing is recorded of his reign save 
the fact that it lasted for nearly 01 years (370-309 b.c.). 

(*Li'.oMi'.NKS 111 . the son and .successor of Leonidas II., reigned 
about :35-: 10 b.c. He made a determined attempt to reform the 
social condition of Sjiarta along the lines laid down by /Xgis IV., 
whose widow', Agiatis. he married; at the same time he aimed at 
restoring Sparta’s hi'gemony in the Peloponnese. After tw'ice 
defcMling the forces of the Achaean league in Arcadia, near Mount 
Lycaeum and at Leuctra. he strengthened his position by assassi¬ 
nating four of the ephors, abolishing the c{>horate, which had 
usurped the supreme [)ower. and banishing some 80 of the lead¬ 
ing oligarchs The' authority of the council was also curtailed, 
and a new board of magistrates, the patronomi, became the chief 
ortuers of .state. He appointed his own l)rother. Eucleidas. as his 
colleague in succe.ssion to (he Euryponlid Archidamus, W'ho had 
been murdered. His social reforms included a redistribution of 
land, the remission of debts, the rc'storation of the old system of 
training ayosyt) and the admission of picked perioeci (q.v,) into 
(he citizen body. As a general Cleomenes did much to revive 
Sparta’s old prestige. He defeated (he Achacans at Dyme, made 
himself master of Argos, and was eventually joined by Corinth, 
Phlius, FLpidaurus and other cities. But Aratus, whose jealousy 
could not brook to see a Spartan at the head of the Achaean league, 
called in Antigonus Dosun, of Macedonia, and (."leomcnes, after 
conducting successful expeditions to Megalopolis and Argos, was 
finally defeated at Sellasia, (o the north of Si>arta, in ::: or 2:1 
B.c:. He took refuge at Alexandria with Ptolemy Euergetes, but 
was arrested by his successor, Ptolemy Philopator, on a charge of 
conspiracy. Escaping from prison he tried to raise a revolt, but 
the attempt failed, and to avoid capture he put an end to his life. 
Both as general and as politician ("leomenes w’as one of Sparta’s 
greatest men. and wdth him perished her last hoj^e of recovering 
her ancient supremacy in Cfreece. 

See Polvbius ii. 45-70, v. 35-.30. viii. i; Plutarch, Cleomenes; Aratus, 
35-46; Philopoemen, 5, 6; Pausania.s ii. 9; Holm, History of Greece, 
iv. cc. 10, 15, (M. N. T.) 

CLEON (d. 422 n.c.V Athenian politician during the Pelo¬ 
ponnesian War, was the son of Cleaenetus, from whom he in¬ 
herited a tannery. He was the first prominent representative of 
the commercial class in Athenian politics. He came into notice 
first as an opponent of Pericles, and in his opposition somewhat 
curiously found himself acting in concert with the aristocrats, 
who equally hated and feared Pericles. In 430, when the city 
was dex-astated by the {ilague, Cleon headed the opposition to the 
Peridcan regime. Pericles was accused of maladministration of 
pubUc money, with the result that he was actually found guilty 
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though he was re-elected in 42q. The death of Pericles (420) left 
the field clear for Cleon. Hitherto he had only been a vigorous 
opposition speaker, a critic and accuser of state officials. He now 
came forward as the champion and leader of the democracy, and, 
was for some years undoubtedly the foremost man in Athens. 
He was gifted with natural eloquence and a powerful voice, 
and knew how to work upon the feelings of the people. He be¬ 
came the leader of the war party in opposition to Nicias and the 
moderates, who favoured a cautious strategy and an early jieace. 

In 427 when Mytilene, which had revolted, fell, Cleon pro¬ 
posed that all its citizens should be put to death, and the women 
and children ensbved. His policy was to hold down the empire, 
now a “tyranny,” by naked force. His decree was passed, but 
rescinded next day, in time to save Mytilene. 

In 42s he, when the Spartans were blockaded in Sphacteria. 
brought about the rejection of the terms offered by Sparta, and 
in the hope of securing a peace which .should re.store Athens' land- 
empire. He then reached the summit of his fame by capturing 
the Spartans on the island (sec Pvlos). Much of the credit of 
this success, the most notable which the Athenians won during 
the Archidamian War, was due to the military skill of hi.s colleague 
Demosthenes; but it was due to Cleon’s determination that the 
Ecclesia sent out the additional force which was needed. About 
this time Cleon doubled the tribute of the allies Delia.s 
L tAGtfE) and raised the pay of the Athenian jurors from two 
to three obols (Schol. Ar. SS). In 422, after the close of 

the armistice, Cleon, who was eager to continue the war, went 
to recover Thrace from Brasidas, but, after icapturing several 
cities, was taken by surprise at Amphipolis, defeated and killed. 
With his death, the peace party at Athens gained power, and the 
Peace of Nicias was concluded. (Sre PiaoeoNNKsiAN War). 

Cleon is represented by Aristophanes and Thucydides in an 
c.xtremcly unfavourable light. But neither can be considered an 
unprejudiced witness. Aristophanes was not only opposed to 
C'leon’s political programme, but bore him a personal grudge, 
having been jirosecuted by the demagogue after the [)roduction of 
his Babylonians. Moreover, his treatment of Socrates should 
jiut us on our guard against accepting his evidence against Cleon, 
Thucydides had been exiled by a decree proposed by Cleon after 
the loss of Amphipolis. 

Bibmograpiiv.—F or the literature on Cleon see C. F. Hermann, 
Lrhrhuch der ^r'uchische.n Antiqnitdten, i. pt. 2 (6th cd. by V. 
Ttnim.scr, 1802), p. 700, and G. Busolt, Griechische Grsrhichie, iii. 
pt. 2 (1004), p. 988, note 3. Authorities:— {a) Favourable to Cleon: 
G. Grotc, Hist, of Greece, c. 50, 54; J. H. Bur>-, Hist, of Greece i. 
(1Q02). (h) Unfavourable: C. Thirlwall, Hist, of Greece, c. 21; K. 
Curtiu.s, Hi.st. of Greece (Eng. tr. iii. p. 112); H. Delbriick, Dir 
Stratef;ie dcs Periklcs (rSqo); E. Meyer, Forschunf’cn zur alien 
Geschichte, ii. p. 333 (Halle, iSqq). The balance between the two 
extreme views is fairly held by J. Behich, Die attische Politik seil 
Perikles (Leipzig, 1884), and Griechische Geschichte, i. p. 537; and 
by A. Holm, HLst. of Greece, ii, (Eng. tr.), c. 23, with the notes. See 
also B. West and D. B. Mcritt, “Cleon’s Amphipolitan Campaign” 
(American Journal of Archaeology xxix. 1925). 

CLEOPATRA, the regular name of the queens of Egypt, in 
the Ptolemaic dynasty after Cleopatra, daughter of the Scieucid 
Antiochus the Great, wife of Ptolemy V., Epiphanes. The best- 
known was the daughter of Ptolemy XI, Auletes, born O9 (or 
OS) B.c. At the age of 17 she became queen of Egypt jointly with 
her younger brother Ptolemy Dionysus, whose wife, in accordance 
with Egyptian custom, she was to become. A few years later, 
deprived of all royal authority, she withdrew into Syria, and pre¬ 
pared to recover her rights by force of arms. At this juncture 
Julius Caesar followed Pompey into Egypt. The personal fasci¬ 
nations of Cleopatra induced him to undertake a war on her behalf, 
in which Ptolemy lost his life, and she was replaced on the throne 
with a younger brother, of whom, however, she soon rid herself by 
poison. In Rome she lived openly with Caesar as his mistress, 
until his assassination, when, aware of her unpopularity, she 
returned to Egypt. Subsequently she became the ally and mistre.ss 
of Mark Antony (see Antoxius). Their connection was highly 
unpopular at Rome, and Octavian (see Augustus) declared war 
upon them and defeated them at Actium (31 b.c.). Cleopatra 
escaped to Alexandria, where Antony joined her. Having no pros¬ 


pect of ultimate success, she accepted Oclavian’s proposal that 
she should assa.ssinaie Antony, and enticed him to join her in a 
mausoleum which she had built in order that “they might die 
together.” Antony committed suicide, in the mistaken lielicf that 
she had already done so. Octavian refused to yield to the charms 
of Cleopatra, who put an end to her life by applying an asp to her 
bosom, according to the common tradition, on Aug. 29, 30 B.c. 
With her ended the dynasty of the Ptolemies, and Egypt was 
made a Roman province. Cleopatra had three ihildren by Antony, 
and by Julius Caesar, it is said, a ,^on, Cae.sarion, who was put to 
death by Octavian. 

For the hLstor>' of Cleopatra see Amo.vius; t’.vi..s\k, G.wvs Jri u s; 
Ptolemies. The life of Antony by Plutarch is uur main authority; it 
is upon this that Shakespeare’s Antony and Clrof}atra is based. Her 
life is the subject of monographs by Stahr (1879, an apologia), and 
H. Homssayc, Aspasie, CUop&trc, etc. (i87i>). 

CLEOPATRA’S NEEDLES, the name popularly given to 
the two Egyptian obelisks presented to the British and American 
people rcsix*ctively, and now standing on the Thames Embank¬ 
ment in London and in the Central Park of New York city. 
Originally set up by Thotmes or Tethmosis III. at Heliopolis 
about 1500 B.C., they were remoxed by Caesar rXugustu.s to a<lorn 
the Caesareum at Alexandria about 14 B.C. and there remained 
until removed (in each case by private munificence I to their pres¬ 
ent positions in 1878 and rSSo. Roth arc of rose-red Syene granite, 
covered with hieroglyphical inscriptions, and are estimated to 
weigh some 300 tons. (Sec Obelisk.) 

CLEPSYDRA, the chronometer of the Greeks and Romans, 
which measured time by the flow of water (Gr. AXeirrttR, to 
steal, and Weep, water). In its simplest form it was an earthen¬ 
ware globe of known capacity, pierced at the lioftom witl) .several 
small holes, through which the water escaped. It was employed to 
set a limit to speeches in courts of justice, hence the jthrases 
(Kjuam dare (Pliny, Pip. 6. 2. 7), to give the advocate speaking 
time, and aqtiam pcrdcre (Quint, ii. 3. 52), to waste time. 

The clcpsydr,! is said to have been known to the Egyptians. 
There was one in the Tower of the Winds at Athens; the turret 
on the south side of the tower is supposed to have contained the 
cistern which supplied the water. Sec classical dictionaries, s.v. 



•T COURTUr or RHARPI, -IRVIN PtRIOM OP RReLltM ARCHtTICTURt- (BPOR)i D IffOUT, 
•MONUHRNTR ANTIOUIR' (MARIIH RT CIO) tIR RAHIATtR PLtTCMtR, -HIRTORf Of ARCMI. 
TRCTURR OR THK COMPARATIVI RtTMOD." CICMTM KO. (I tit) RATtPORD; ARCHITCCTuRAU 
ROOK PUR. CO. 

Examples OF CLERerroRiES <see article, clerestorey on next paoe) 

A, B, •xtorior and intorior, Polorborough oathodrRi, RomanMQue olofMtoroy 
window at th« top; C, Rorngn otorMtoroy, Upldarlum, Bathe of Titut; 0, 
modorn adaptation of Roman typ«. tho Ponniyivania Station. Now York; E, 
Egyptian olarMtorey lighting, hypoityl* hall, Karnak; F. Q. axtarior anS 
interior, WInohaater cathedral, »howlng larger Qothie cltrectorey 
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CLERESTORY, CLERESTOREY or CLEARSTORY, 

ill rTrchiifCluro, ;iny wall of a room carried higher than the sur¬ 
rounding roofs 50 that windfiws can lx* pierced in it to light the 
room. In a large building, where interior walls are far from the 
outside of the building, some such method of lighting the central 
fiart becomes necessary, and the use of the clerestorcy appears as 
early, at least, as the iHth dynasty in Egypt, under which the 
great hvfiostyle hall of the temple at Kariiak was built. This had 
a central range of columns, higher than those on either side, to 
allow (lerestoreys to be built of [lierced stom- slabs. In Roman 
an hile( ture, many great halls were thus lighted, usually groined 
vaults over the central hall allowed of large semicircular win<low's 
being built above the sifle roofs; e.g., S. Maria degli Angeli, at 
Rome (the tei)idarium (jf the Haths of Diocletian) and the basilica 
of Constantine, at R(jme. Similarly, the walls under the si<le arclies 
of S Sophia at Constantinople, are clerestorey walls. It was, how- 
ev(*r, in the Romanesque and (lothi(' churches of the middle ages, 
that the deresforey idea received its most adequate expression. 
.See p. Hoi for illustrations of ('lerestories. (.See Hyzan’TINK AND 
RoMAM'.sotu-. AKcmTF.cTrKr.: Cotiik' AKciTiTKc.-TrKr;.) 

CLERFAYT or CLAIRFAYT, FRANCOIS SEBAS- 
TIEN CHARLES JOSEPH DE CROIX, ( oi m of (1733- 

lyqS). Austrian fu Id marshal, entered the .Xustrian army in 1753- 
In the Seven X'ears’ War he greatly distinguished him.self, and in 
17.S7 took part in the Turkish war. In 1702 Ik* received the com¬ 
mand of the Austrian lontlngent in the duke of Brunswick's army, 
and at Croix sous-Bois his corjis indicted a revi'rse on the French. 
In the Netherlands he opened the campaign of 1793 with (he vic¬ 
tory of Aldi'iihoven and (he relie.f of Maesiricht, and on March iS 
brought about the compl(*te defeat of Durnouriez at Neerwinden. 
His viitorioiis career was checked by the reverse at Wattignies, 
and in 179.} he was unsuc cessful in West I'laiiders against I'iche- 
gru (derfayl siiccec'ded (he duke of Saxe-Coburg in the supreme 
command, but was cjuilc' unable to make head against (he French, 
and had to recross the Rhine. In 171)5. now tielcl marshal, he 
commanded on the middle Rhine against Jourdan, whom he de¬ 
feated at llc'tchsl and Mainz, His action in concluding an armis¬ 
tice with the French not being approved by Thugut, he resigned 
the command, and became a member of the Aulic Council in 
Vienna. He* died in 1 79S. 

.SVr von N'ivenot, Thugut, Clrrfaxl, nnd IViirmxcr (Vienna, i86c)). 

CLERGY, a collective term signifying strictly the body of 
“clerks,” men in holy orders (.see Clf.kk ); but extondc'cl in 
modern limes so as to embrace all varieties of ordained Chri.slian 
ministers, though iti England (he word “clergyman” is still 
mainly restriclc-d to (he clergy of the Established Church. In the 
Roman Catholic Church the word, which is the O.Fr. e/erg/e, from 
Low Eat, (irruatus, embrace's the whole hierarchy of clerici, 
whethc’r in holy or merely minor orders; it has also been loosely 
Used to include.' the members of religious orders. The M E. scn.ses 
ol “clerkshii>" and “learning" have long ht'en ob.solete. 

In distinction to the “clergy” we find the' “laity” (Or. Xa6v, 
people), the great body of “faithful people” which, in nearly 
«\ery ccmce|)tion of the.* Christian Church, stands in relation to 
the clergy as a (lock of sheep to its pastor. This distinction w'as of 
early growth, and developed during the middle ages into lively op¬ 
position (\(f MoNAsru’isvr; Cut kcii History; Pai'acy; Iwts- 
iiri Rr.). The extreme claim of Ihi* great mediaeval popes, that 
the priest, as “ruler ovc*r spiritual things," was as much sujH'rior 
to temporal rulers as the soul i.s to the body {srr Innckt.nt HI.) 
led logically to the vast privilc'ges and immunitic's enjoyed by the 
I krgy, which consisted mainly in exemption from public burdens, 
l)oth as regarded person and pocket, and in immunity from lay 
jurisclic lion. This last privilege extended to matters both civil and 
criminal; though, as Bingham shows, it did not (always and every¬ 
where) prevail in cases of heinous crime Ecrlrs. bk. v.T 

This subjection of the clergy only to court.s disposed by csf>rit 
de (orps to judge leniently led to the penalties for criminous 
clerks being much lighter than lho.se to which laymen were ame¬ 
nable; and this in turn led to the survival in England, long after 
the Reformation, of the legal fiction of benefit of clcrg>', used to 
mitigate the harshness of the criminal law. 


CLERGY, BENEFIT OF, an obsolete but once very im¬ 
portant feature in English criminal law. Benefit of clergy began 
with the claim on the part of the ecclesiastical authorities in the 
I 2th century that every clericus should be exempt from the juris¬ 
diction of the temporal courts and be subject to the .spiritual 
courts alone. The issue of the contlict was that the common law 
courts abandoned the extreme punishment of death assigned to 
some offences when the person convicted was a clericus, and the 
church was obliged (0 accept the compromise and let a secondary 
puni.shment be inllicted. The term “clerk” or clericus alwavs in- 
I eluded a large number of per.^^ons in what were called minor 
orders, and in 1350 the privilege was extended to secular as well 
as to religious clerks; and, finally, the test of being a clerk was 
the ability (0 read the oixming words of verse i of P.salm li., 
hence generally known as the “neck-v'crse.” Even this require¬ 
ment was abolished in 1705. In 1487 it w'as enacted that ev’ery 
layman, when convicted of a (lergy.able felony, should be branded 
on the thumb, and disabled from claiming the benefit a second 
time. The privdlege w'as extended to peers, even if they could 
not read, in 1547, and to women, partially in 1622 and fully in 
1692. The partial exemption claimed by the Church did not 
apply to the more atrocious crimes, and hence offcncc.s came to 
be divided into clergyable and unclergyable. According to the 
common practice in Fmgland of w'orking out modern imjirove- 
ments, through antiquated forms, this exemption was made the 
means of modifying the .severity of the criminal law. It became 
the practice to claim and be allowed the benefit of clergy^; and 
when it was (he intention by statute to make a crime really punish¬ 
able with death, it was awarded “without benefit of clergy.” 'I'he 
benefit of clergy w-as abolished by a statute of 1827, but as this 
statute did not repeal that of 1547, under which peers were giv’en 
the privilege, a further statute was passed in 1841 putting jx'crs 
on the same footing as commons and clergy. 

For a full account of bcmfit of clergy .srr Pollock and Maitland, 
Ilis'lory of Eny^lhh Law; Stephen, History of tUr Crimittdl La’ll' of 
hnftland; EL Friedlierg, Corpus juris canonici {Leipzig,, 1H79-S1). 

CLERGYMAN, an ordaincil minister of the Christian 
Church. In Eaigland the term is usualh' confined to the ministers 
of (ho established Churi h. Educational qualifications for this work 
vary with the different denominations, but the majority reijuin* 
at least (wo or three year.s of religious specialization beyond a four 
year college course, with a growing tendency towards higher stand¬ 
ards in general to meet the challenges of modern thought and 
ituiuiry. Good health, intellectual ability, moral integrity, a de.sire 
(0 .serve, breadth of knowledge and understanding, spiritual con¬ 
viction, lov'c of humanity and poise arc some of the personal at¬ 
tributes neces.sary inasmuch as the clergyman serves v'ariously as 
preacher, leader of worship, teacher, educator, pastor, social 
W'orker and executive. 

CLERGY RESERVES, in Canada. By the act of 1701, 
establishing the provinces of Upper and Lower Canada, the 
British Government .set apart one-eighth of all the crown lands 
for the .support of “a Protestant clergy.” These reservations, 
after being for many years a stumbling-block to the economic 
development of the province, and the cause of much bitter polit¬ 
ical and ecclesiastical controversy, were secularized by the 
Canadian parliament in 1S54, and the proceeds applied to other 
purposes, chiefly educational. Gwdng to the wording of the im¬ 
perial ad, the amount set apart is often stated as one-seventh, 
and was sometimes claimed as such ,bv the clergv. 

CLERK, SIR DUGALD (1854- 1932), Scottish civil en¬ 
gineer, was born at Glasgow on March 31, 1854. He was educated 
at the West of Scotland Technical college and the Ander.sonian 
college. He invented the Clerk cycle gas engine in 1S77, im¬ 
proving it in 1878 (5t-c Internal Combustion Engines), and 
liecame an authority on internal combustion engines. He also 
interested himself in motor engineering. During World War I he 
became director of engineering rc.search to the Admiralty, and 
until 1919 was a member of the advisory committee for aero¬ 
nautics to the Air Ministry, and also of the air inventions com¬ 
mittee. In 1908 he was elected F.R.S., and in 1917 knighted. His 
works include The Gas and Oil Eni^inc and many scientific papers. 
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CLERK, in its original sense, as used in the civil law, one 
who had taken religious orders of whatever rank, whether “holy” 
or “minor.” In English ecclesiastical law', a clerk was any one 
who had been admitted to the ecclesiastical state, and had taken 
the tonsure. The application of the word in this sense gradually 
underwent a change, and “clerk” became more esi>ecially the term 
applied to those in minor orders, while those in “major” or “holy” 
orders were designated in full “clerks in holy orders.” After the 
Reformation the word “clerk” W'as still further extended to include 
laymen who performed duties in cathedrals, churches, etc., r.i,'., 
the choirmen, who were de.signated “lay clerks.” Of these lay 
clerks or choirmen there was always one whose duty it was to be 
constantly present at every service, to sing or say the responses as 
the leader or representative of the laity. His duties were grad¬ 
ually enlarged to include the care of the church and precincts, 
assisting at baptisms, marriages, etc., and he thus became the pre¬ 
cursor of the later parish clerk. In a somewhat similar sense we 
find bible clerk, sini>inj^ clerk, etc. The use of the word “clerk” to 
denote a person ordained to the ministry is now mainly legal. 

From the fact that in mediaeval times learning was chielly the 
province of the clergy, they were engaged in nearly all occujrations 
retjuiring knowledge of writing combined wdth some education 
and hence the word “clerk” came to its present indefinite signi¬ 
fication of a writer in the employment of some one else. Older 
and more specific use of the word is to be traced in clerk of the 
viarke.t, clerk of the Petty bag, clerk of the peace, town clerk, etc. 

CLERKS, AGNES MARY (1842-1907), English astrono¬ 
mer and scientific writer, was born on Feb. 10, 1842, and died in 
London on Jan. 20, 1907. Her chief works were A Popular His¬ 
tory of Astrofio?ny (luring the igth Century (1885, 4th ed. 1902); 
The System of the Stars (1890, 2nd. ed. 1905 ); and Problems in 
Astrophysics (1903). In 1903 she was elected an honorary mem¬ 
ber of the Royal Astronomical Society. 

CLERKENWELL (klar'ki'n-wel), a district on the north 
side of the City of London, England, within the metropolitan 
borough of F'insbury {(].v.)- It is so called from one of several 
wells or springs in this district, near which miracle plays were 
performed by the j^arish clerks of London. This well existed 
until the micUlle of the T9th century. Here was situated a 
priory, founded in 1100, which grew to great w’ealth and fame 
a.s the principal institution in England of the Knights Ho.sidtallers 
of the Order of St. John of Jerusalem. Its gateway (1504), in 
St. John's Square, survived the suppression of the monasteries, 
and was the scene of Dr. Johnson’s work in connection with the 
Gentlemans Magazine. In modern times the gatehouse again 
became associated with the Order, and is the headquarters of 
the St. John’s Ambulance A.ssociation. An early English crypt 
remains beneath the neighbouring parish church of St. John, 
where the notorious deception of the “Cock Lane Ghost,” in 
which Johnson took great interest, was exposed. Adjoining the 
priory was St. Mary’s Benedictine nunnery, St. James’s church 
{179-) marking the site. In the 17th century Clerkenwell be¬ 
came a fashionable place of residence. It has .small watch-making 
and jeweller’s industries, which have (leen long established here. 

CLERMONT, a tow'n of northern France, in the department 
of Oise, on the right bank of the Breche, 41 mi. N. of Paris on the 
Northern railway to Amiens. The town was probably founded 
during the time of the Norman invasions and W’as a military ixist 
during the middle ages. Ii was several times taken and retaken 
during the Hundred Years’ War, and the Wars of Religion. Popu¬ 
lation (1936) 5,943. The hill on which the town is built is sur¬ 
mounted by a keep of the 14th century, a relic of the once- 
famous fortress. The church dates from the 14th to the 16th 
centuries. The hotcl-de-ville, built by King Charles IV., who was 
bom at Clermont in 1298, is the oldest in the north of France. 
The Promenade du Chatellier occupie.s the site of the old ramparts. 

Clermont w'as at one time the seat of a countship, the lords of 
which were already powerful in the nth century. Raoul de Cler¬ 
mont, constable of France, died at Acre in 1191, leaving a daughter 
who brought Clermont to her husband, Louis, count of Blois and 
Chartres. Theobald, count of Blois and Clermont, died in 1218 
without issue, and King Philip Augustus, having received the 


countship of Clermont from the collateral heir.^ of this lord, gave 
it to his son Philip Hurepel. whose daughter Jeanne, and his 
widow', Mahaut, countess of Dammartin. next held the countshij) 
It wa.s united by St, Louis to the crown, and afierward.s given 
by him (1269) to»his .son Robert, from whom sprang the house 
of Bourbon. In 1524 the countship of Clermont was confiscated 
from the constable de Bourbon, and later (1540) given to the 
duke of Orleans, to Catherine de’ Medici (ichrf, to Eric, duke 
of Brunsw'ick (1569!, from whom it passed to his brother-indaw 
Charles of Lorraine ( r5()6), and (inally to Henry 11 .. prince of 
Conde (i6uL In 1641 it was again contiscated from Louis de 
Bourbon, count of Soissons. then in lOgf) sold to Louis Thomas 
Amadeus of Savoy, count of Soissons, in 1702 to Fram;oise de 
Hrancas, princesse dTlarcourt. and in 1719 to Louis-Henry. prince 
of Cond(\ From a branch of the old lords of Clermont were 
descended the lords of Nesle and Chantilly. 

CLERMONT-FERRAND, a city of central France, capital 
of the department of Puy-de-Dome, 113 m W. of Lyons, on the 
P.L.M. railway. Pop. (1906) 44,113; (loth) 05,237 Clermont- 
Ferrand is situated on high ground on the western border of 
the fertile plain of Limagne. On the north, we^l and south it is 
.surrounded by hills, with a background of mount.lins amongst 
which (he Puy-de-Dorne stands out prominently. A small river, 
the Tiretaine, borders the town on the north. Siiue 1731 it has 
been composed of the two towms of Clermont and Montferrand. 

Gergovia was the native centre in Auvergne but the Roman 
settlement known as Augustoncmetum on the site of Clermont 
became so important as to be called later “The city of the 
Arverni.” The present name is derived from Clams Mons origi¬ 
nally applied only to the citadel, but used for the town as early as 
the Qth century. During the disintegration of (he Rom;m emiiirc 
Clermont suffered from capture and pillage. Its history during 
the middle ages chietly records the struggles between its bishops 
and the counts of Auvergne, and between the citizens and (heir 
overlord the bishop. It was the seat of seven ecclesiastical coun¬ 
cils, held in the years 535, 541), 587, 1095, nio, 1124 and 1130. 
In the council of 1095 Pope Urban II. proclaimed the first crusade. 
It figured in the wars against the Faiglish in the i-ph and 15th 
centuries and in the religious wars of the Tbth century. Les 
Grands Jours de Clermont (1665) was associated with the (rial and 
execution of a member of the nobility who had tyrannized the 
district. Before the Revolution the town jiossessed the abbey of 
Saint Allyre, founded, it is said, in the 3rd century by St. Austre- 
monius (St. Stremoine), the apostle of Auvergne and first liishoji 
of Clermont, and the abbey of St. Andre, w'bere tli(^ counts of 
Clermont were buried. The cathedral, a Gothic cdilice. was begun 
in the 13th century. The stained gla.ss dates from the i3lh century. 
The churt h of Notre-l.)ame-du-Port is a typical example of the 
Romanesejue style of Auvergne, dating chiefly from (lie. uth and 
i.’th centuries. The exterior of the apse with its four radiating 
chapels, and its lilack and white decoration is the most interesting 
jiart. Among the old hou.ses one, dating from the ihth century. 
W'as the birthplace of Blaise Pascal. Montferrand has several 
interesting houses of the 15th and ihth centuries, and a churcti of 
the 13th, 14th and 15th centuries. Clermont has several fine 
s(|uares like the one erected by Bishop Jac(|ijes d’Arnboise in 
i 1515- 

Clermont-Ferrand is the seal of a bi.shopric and a prefecture; it 
has tribunals of first instance and of commerce, a board of trade- 
arbitrators, and a chamber of commerce. It is a university town 
and has an important library, as well a.s the Muscc Lecotj (natural 
history and geology) and the Mus 6 e. d'Art ct d'Archeologie. The 
town manufactures .semolina and other farinaceous foods, confec¬ 
tionery, preserved fruit and jams, chemicals and heavy rubber 
goodss especially motor tires. Clothing is also important. Cler¬ 
mont is the chief market for the grain and other agricultural 
produce of Auvergne and Velay. Its W’atcrs are in local repute. 
On the bank of the Tiretaine there is a remarkable calcareous 
.■spring, the fountain of St. Allyre. About miles to the west lies 
the famous spa of Royat. 

CLERMONT-GANNEAU, CHARLES SIMON O846- 
1923); French Orientalist, the son of a sculptor of some repute, 
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was born in J’aris, Feb. 19, Li46, and died Feb. 15, 1923. He laid 
the foundation of his reputation by his discovery (in 1870; of 
the '.stele” of Meshf (Moabite Stone), which bears the oldest 
Semitic inA( ription known. In 1874 he was employed by the 
British (b)verninent to lake charge of an archatmlogical cxix.‘di- 
tion to I'alcjitme, and was subscMjuently entrusted by his own 
gove rnment with >imi!ar missions to Syria and the Red sea. After 
serving as vice'<oiisul at Jutia from 1880 to 1882, he returned to 
J*ari.s as "secrelairc-interprete” for oriental Ianguage.s, and in 1886 
wras appointed consul of the lirst clas.s. He subsequently accepted 
the post of director of the F( ole de.s Langues Orientules and pro- 
fes.sor at the ('olhige dc France. In rS8g he was elected a mem¬ 
ber of the Academie dcs Inscriptions et Belles Lettres, of which 
he had been a < orre.Np(/ndent sime 1880. In 1806 he was pro¬ 
moted to be consul-general, and was minister plenipotentiary in 
jgoo. He was the first in England to ex[X).se the famous forgeries 
of Hebrew texts ottered to tin* British Museum by M. VV. Shapira 
in 1883, and in J903 he took a prominent part in the inves¬ 
tigation of the so-called ‘ tiara of Saitapharnes.” This tiara had 
been purchasefl liy the Louvre for 400,000 francs, and exhibited 
a.s a genuine antique, but wa.^ agreed to be of modern manufacture. 

Jlis ( hirf publications, besides a number of contributions to journals, 
;in- - Pair\tint- mumnur f.tudes d’archioUt^ir onrntale (1880. 

etc >, J.ts Pniudn an hri)lo^i(Hir\ (1885), Rrmeil d'archi’oloRU ori- 
nitale (1885 igja), Alhuttt d'anliquitr:> <nirntalr\ (i8c>7, i-lc.). 

CLERMONT-L^HERAULT, a town of southern I'rance in 
the department of Heiault, 10 mi. S.S.E. of Lod^ve. Pop. (1936) 
5,098. The town is built on a hill crowned by an ancient castle and 
skirted by the Rhonel, a tributary of the Lergue. The church dates 
from the 13th and 14th lerituries. Its woollen industry dates from 
the latter half of the 17th century. Tanning and leather-dressing 
are also carri(*d on, and there is trade in wine. Among the public 
institutions are a tribunal of (oinmercc, a chamber of arts and 
manufactures and a iroard of trade-arbitration. The town was 
several times taken and retaken in the religious wars of (he 16th 
century, 

CLERMONT-TONNERRE, STANISLAS MARIE 
ADELAIDE, Com If: Dt: (1757-1792), French politician, was 
born at Pont-A-Mousson on t)ct. 10, 1757. Sent to the states- 
general in 1789 by the noliles.se of Paris, he joined the Third 
Ivslale, and was elected president of the Constituent Assembly 
on Aug. 17, 1789. On the rejection by the Assembly of the 
sdierne elaborated by the lirst con.stitutionul committee, he at¬ 
tached himself to the* party of moderate royalists, known as 
numarchirtis, led by P. V. Maluuel. IBs .speech in favour of 
reserving to the crown the right of absolute veto under the new 
con.stitution drew down upon him the wrath of the advanced 
politicians of the Palais Royal; but he continued to advocate a 
moderate liberal policy, especially in the matter of removing the 
political disaliilities of Jews and Prole.stants and of extending the 
system of trial by jury. In Jan. 1790 he collaborated with 
Malouet in founding the (dub des Iinpartiaux and the Journal 
lies Impart'uiux, the names of which were' changed in November to 
the Societe des Amis de la Camstitution Mc»narchic]ue and Journal 
dr la .Voc/V/i', etc., in order to empha.size their opposition to the 
Jacobins (Sociche des Amis cle la Constitution). This club was 
d(‘nouru(*d by Barnave in the Assembly (Jan. 21, 1791), and on 
March 28 it was attacked by a mob, whereupon it w’as closed by 
order of the Assembly, Clermont-Tonnerre was murdered by the 
po[>ulace during the rising of Aug. f)-To, 1792. 

Sec Rrcuril drs oftini^ms de Stanislas de Clrrmont-Tonnrrre (1791), 
the text of his speeches ns putilishcd by him,s*>lf; A. Aulard, Les 
Orateurs de la Constituante {1005). 

CLERUCHY, a kind of colony of Athenian citizens planted 
in a conquered country. The settlers retained their status as 
citizens of Athens, and their allotments w’cre politically part of 
Attic soil. These settlements were of three kinds: (1) where the 
inhabitants were extiri).ited and the settlers occupied the w'hole 
terrilor>'; (2) where the settlers occupied allotments in the midst 
of a conquered people; and (3) where the inhabitants gave up 
portions of land to settlers in return for certain pecuniary con¬ 
cessions. The primary object was unquestionably military, and 


in the later days of the Delian League (g.v.) the system was a 
precaution against disaffection on the part of the allies. 

A secondary object of the cleruchies was to provide a source 
of livelihood to the poorer Athenians. Plutarch suggests that 
Pericles by this means rid the city of mischievous loafers; but it 
would appear that the cleruchs were selected by lot, and a Wise 
policy would not entrust important military duties to wastrels. 
In 50 years about 10,000 cleruchs went out, so that the reduction 
of the citizen population was considerable. 

The cleruchs w'ere liable to military service and to that taxation 
which fell upon Athenians at home. They were not liable for 
the tribute paid by members of the Delian League; this follows 
from their status as Athenian citizens. In internal government 
the cleruchs adopted the Boule and Assembly system of Athens 
itself; so we read of Polemarchs, Archons eponiimoi, A^oratiomoi, 
Strategoi, in various places. With local self-government there was 
combined a certain central authority in jurisdiction; the more 
important ca.scs, particularly tho.se between a cleruch and a citizen 
at home, were tried before the Athenian dicasts. 

BiuLiOGKAVHV .—Sce G. Gilbert, Constitutional Antiquities of Athens 
and Sparta (Eng. trans., 1895) ; A. II. J. Grecnidge. Handbook of 
Greek Constitutional Antiquities (iSq6); L. Whibley, Companion to 
Greek Studies (rgib) ; for the Periclcan cleruchs, jcr Pericles; Delian 
Leagi E. 

CLERVAUX (dara vallis), a town in the northern province 
of Oesling, grand-duchy of Luxembourg, on the Clerf, a tributary 
of the Sure. Pop. (1935) i.b?!. The old castle of the Lannoy 
family still exists. In 1798 the people of Clervaux specially dis¬ 
tinguished themselves against the French establishment of con¬ 
scription. 

The survivors of this Kloppcl-krieg (“cudgel war”) were shot, 
and a fine monument commemorates them, 

CLETUS, or ANENCLETUS, the third pope, who oc- 
cuiiied the papal chair c. 79-91. According to Flpiphanius and 
Rutinus. he directed the Roman Church with Linus, successor 
to St. Peter, during Peter’s lifetime. 

CLEVE (CT^ves), a town of Germany in the Prussian Rhine 
province, formerly the cajiital of the duchy of its own name, 46 
m. N.W^ of Diisseldorf. 12 mi. E. of Nijmwegen, On the main 
Cologne-Amsterdam railway. Population 20,296. 

The town was the seat of the counts of (ilcvc as early as the 
nth century, but it did not receive municipal rights until 1242. 
The duchy of Cleve, which lay on both banks of the Rhine passed 
in 1368 to the counts of La March and was made a duchy in 1417, 
being united with the neighbouring duchies of Jiilich and Berg 
in 1521. By the treaty of Xanten in 1614, Cleve passed to the 
elector of Brandenburg, being afterwards incorporated with the 
electorate by the elector, Frederick William. 7'he part of the 
duchy on the left bank of the Rhine was ceded to France in 
1795; the remaining portion in 1805. In 1815 it was restored to 
Prussia, except some small portions which were given to the 
kingdom of Holland. The town is built in the Dutch style, lying 
on three small hills in a fertile district near the frontier of Hol¬ 
land, about 2 m. from the Rhine, with which it is connected by a 
canal (the Spoykanal). The old castle of Schwanenburg is asso¬ 
ciated with the legend of the “Knights of the Swan,” immortalized 
in Wagner’s Lohengrin. The building has been restored in modern 
times to serve as a court of justice and a prison. The collegiate 
church (Stiftskirche) dates from about 1340, The Anncxkirche, 
formerly a convent of the Minorites, dates from the middle of 
the 15th century. The chief manufactures are bools and shoes, 
tobacco and machinery; there is also some trade in cattle and in 
wine. There are mineral wells. It is a favourite summer resort. 

CLEVEDON, watering place and urban district, Somerset¬ 
shire, England, on the Bristol Channel, 15 J mi. W’.S.W. of Bristol 
on a branch of the G.W’.R. Pop. (1938) 7,754. Area 5 sq.mi. The 
cruciform church of St. Andrew has Norman and later portions. 
Clevedon Court is a mansion dating from the 14th century’, 
though much altered in the Elizabethan and other periods. The 
town’s popularity is due mainly to the fine scenery. 

CLEVELAND, BARBARA VILLIERS, Duchess op 
(1641-1709\ mistress of the English king, (Tiarles II., was the 
daughter of William Villiers, 2D() Viscount Grandison (d. 1643) by 
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his wife Mary (d. 1684), daughter of Paul, ist Viscount Ba>'ning. 
In April 1659 Barbara married Roger Palmer, who was created earl 
of Castlemaine two years later, and soon after this marriage her 
intimacy with Charles II. began. The king was probably the father 
of her first child, Anne, born in Feb. 1661, although the paternity 
was also attributed to one of her earliest lovers, Philip Stanhope, 
2nd earl of Chesterfield (1633-1713). Mistress Palmer was made 
a lady of the bedchamber to Catherine of Braganza. Her house 
became a rendezvous for the enemies of Clarendon, and according 
to Pepys she exhibited a wild paroxysm of delight when she heard 
of the minister’s fall from power in 1667. Her influence, which 
had been gradually rising, became supreme at court in 1667 owing 
to the marriage of Frances Stuart (la belle Stuart) (1648-1702) 
with Charles Stuart, 3rd duke of Richmond (1640-72). Accord¬ 
ingly, Louis XIV., instructed his ambassador to pay special atten¬ 
tion to Lady Castlemaine, who had become a Roman Catholic in 
1663. 

In Aug. 1670 she was created countess of Southampton and 
duchess of Cleveland, with remainder to her first and third sons, 
Charles and George Palmer, the king at this time not admitting the 
paternity of her second son Henry. About 1670 her influence 
over Charles began to decline. She consoled herself meanwhile 
with other lovers, among them John Churchill, afterwards duke of 
Marlborough and William Wycherley; by 1674 she had been en¬ 
tirely supplanted at court by Louise de Kerouaillc, duchess of 
Portsmouth. The duchess of Cleveland then went to reside in 
Paris, where she formed an intrigue with the English ambas.sador, 
Ralph Montagu, afterwards duke of Montagu (d. 1709) who lost 
his position through some revelations which she made to the 
king. She returned to England just before Charles’s death in 1685. 
In July 1705 her husband, the earl of Castlemaine, whom she had 
left in 1662, died; and in the same year the duchess was married 
to Robert (Beau) Feilding (d. 1712), a union which was declared 
void in 1707, as Feilding had a wife living. She died at Chiswick 
on Oct. 9. I 709. 

Her eldest son, Charles Fitzroy (1662-1730), w.ls created in 
1675 t^arl of Chichester and duke of Southampton, and became 
iluke of Cleveland, and earl of Southampton on his mother’s death. 
Her second son, Henry (1663-go), wa.s created carl of Euston in 
1672 and duke of Grafton in 1675: by his wife Isabella, daughter 
of Henry Bennct, carl of Arlington, he was the direct ancestor of 
the later dukes of Grafton; the most popular and the most able 
of the sons of Charles II., he met his death through a wound re¬ 
ceived at the storming of Cork. Her third son, George (1665- 
1716), was created duke of Northumberland in 1683 and died with¬ 
out issue. Her daughters were Anne (1661-1722), married in 1674 
to Thomas Leonard, Lord Dacre (d. 1715), who was created carl 
of Sussex in 1684; Charlotte (1664-1718), married in 1677 to Ed¬ 
ward Henry Lee, earl of Lichfield (d. 1716); and Barbara (1672- 
1737). the reputed daughter of John Churchill, who entered a nun¬ 
nery in France, and became by James Douglas, afterwards 4lh 
duke of Hamilton (1658-1712), the mother of an illegitimate son, 
Charles Hamilton (1691-1754). 

See G. S. Steinrnan, Memoir of linrbara duchess of Cleveland 
(1871) and Addenda (1874). 

CLEVELAND (or CLEIVELAND), JOHN (1613-58), 

English poet and satirist, was born at Loughborough, and edu¬ 
cated at Hinckley school under the Puritan, Richard Vines. At the 
age of 14 he entered Christ’s college, Cambridge, and in 1634 was 
elected to a fellowship at St. John’s. He opposed the candidature 
of Oliver Cromwell as M.P. for Cambridge, and on the triumph 
of the Puritan party removed (1643) to Oxford. His gifts as a 
satirist were already known and he W'as warmly received by the 
King, whom he followed (1645) to Newark. In that year he was 
formally deprived of his Cambridge fellowship as a “malignant.” 
He was judge-advocate in the garrison at Newark, and under the 
governor defended the town until in 1646 Charles I. ordered the 
surrender of the place to Leslie. 

His indignation when the Scots surrendered the King to the 
Parliament is expressed in “The Rebel Scot.” Cleveland wan¬ 
dered over the country depending on the alms of the Royalists 
fur bread, and in 1655 si>ent three months in Norwich gaol. He 


was released early in 1656, and found his way eventually to 
Gray’s Inn, where Aubrey says he and Samuel Butler had a 
“club” every night. There he died on April 20 1658. 

Cleveland’s poems were more highly esteemed than Milton's 
by his contemporaries, and his popularity is attested by the very 
numerous editions of his works. His poems arc therefore of great 
value as an index to the taste of the 17th century. His verse is 
frequently obscure and full of the far-fetched conceits of the 
“metaphysical” poets; but the energy of his invective leaves no 
room for obscurity in such pieces as “Smectymnuus, or the Club 
Divines,” “Rupertismus” and “The Rebel Scot.” His poem “On 
the Memory of Mr. Edward King,” is included in the collection 
of verse which contained Milton’s “Lycidas.’’ 

For a bibliographical account of Cleveland’s potuns see J. M. Berdan. 
The Poems of John Cleveland (New York, 1003), in which then* b a 
table of the contents of 33 editions, of which the chief are: 7 'he 
Character of a London Diurnal, U'ith Several Select Poems (16.17) ; 
Poems. By John Cleavland. With additions, never before fyrinted 
(1650); J. Clcaveland Revived . . . (1650), in which the editor, E. 
Williamson, says he inserted poems by other authors, irustiiui to the 
critical faculty of the readers to distinguish Cleveland’s work from the 
rest; Clievelandi Vindiciae . . , (1677), edited by two of Cleveland's 
former pupils, Bishop Lake and S. Drake, who profess to take out the 
spurious pieces; and a careless c«)mpilation, The M'or/t.v of John Cleve.' 
land . . . (1687), containing poems taken from all the.se sources. 

CLEVELAND, STEPHEN GROVER (1837-1Q08) 
President of the United States from 1885 to 1889, and again from 
1803 to 1897. was born, the fifth in a family of nine children, in 
Caldwell, Essex county, N.J.. on March 18, 1837. His father, 
Richard F. Cleveland, a Presbyterian clergyman, was a descend¬ 
ant of Moses Cleveland, who emigrated from England to 
Massachusetts in 1635. The family removed to Fayetteville. 
N.Y., and afterwards to Clinton, N.Y. It was intended that 
young Grover should be educated at Hamilton college, but this 
was prevented by his father's death in 1852. After working sev¬ 
eral years he set out for Cleveland, O., but .stopped near Buffalo, 
N Y., to work for his unde, In 1855 he became a clerk in a 
Buffalo law office and in 1859 w'as admitted to the bar. When the 
Civil War began, the three Cleveland brothers drew lots to see 
which .should remain at home to support their mother; the lot 
fell to Grover, and when he w'as drafted he hired a substilule. 

In 1863 he wa.s appointed assistant district attorney of Erie 
county, of which Buffalo is the chief city. This was his first i)ub- 
lic office, and it came to him, as, apparently, all later preferments, 
w'ithout any solicitation of his own. Two years later (1H65) he 
was the Democratic candidate for district attorney, but was de¬ 
feated. In 1869 Cleveland was nominated by the Democratic 
Party for the office of sheriff, and, despite the fact that Erie 
county was normally Republican, was elected. The years im¬ 
mediately succeeding his retirement from the office of sheriff in 
1873 he devoted to the practice of law, coming to be recognized 
as one of the leaders of the western New York bar. In (he 
autumn of 1881 he was nominated by the Democrats for mayor 
of Buffalo. The city government had been characterized by ex¬ 
travagance and maladministration, and a revolt of the inde- 
IK-ndent voters at the polls overcame the usual Republican ma¬ 
jority and Cleveland was elected. As mayor he attracted wide 
attention by his independence and businesslike methods, and 
under his direction the various departments of the city govern¬ 
ment were thoroughly reorganized. His ability received further 
recognition when in 1882 he was nominated, by the strategy of 
his campaign managers, as candidate for governor. The Republi¬ 
can Party in the State was at that time weakened by quarrels 
within its ranks, and this advantage was greatly increased by the 
Republicans’ nomination for governor of Charles J. Folger (1818- 
84), then secretary of the Treasury, about whose nomination 
the cry of Federal interference was rai.scd as a result of the 
methods employed in securing his nomination. All this, together 
with the popularity of Cleveland, brought about Cleveland’s 
election by the unprecedented plurality of 192,854. As governor, 
Cleveland’.s course was marked by (he stern qualities he had dis¬ 
played in his other public positions. The demands of parly 
leaders were made subordinate to public interest. He promoted 
the passage of a good civil service law. All bills fwts.sed by the 
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legislature were subjected to the governor’s laborious scrutiny, 
and the veto {)ower was used without fear or favour. 

In i8H^ the Democratic Party had been out of power in na¬ 
tional affairs for 2,3 years. In this year, however, the generally 
disorganized state of the Republican Party, weakened by the 
defection of a large group of Indeixrndcnts, known as “Mug- 
wumj^s,” gave the Deinocrats an unusual opportunity. Upon a 
platform which called for ntdiial reform.s in the administrative 
dej)artmenl.s, the civil service and the national finances, ('leve- 
land was nominated for [iresidcnt, despite the opposition of the 
Tammany delegation. The nominee of the Republican Party, 
James (. 1 . Blaine {q.v ), of Maine, had received the nomination 
only after a conte.st in which violent personal animosities w'cre 
aroused, The campaign that followed was one of the bitterest 
political conh'sts in American history. Cleveland was accused 
of favouring the South because he had avoided war service and 
his priv.ile life was attacked; on the other side Blaine was asso¬ 
ciated with <ertain [lolitiial .scandals in Wa.shington. The re.sult 
was close, but Cleveland carried New York and was elected by an 
electoral majority of to 182. 

Cleveland's fir.st term was unevt'ntful, but was marked by firm- 
n<*ss, justice and steady adherence on his part to the princi[)les 
whi(.h he deemed salutary to the nation. Me was c.specially con¬ 
cerned in jiroiuoling a non-partisan civil ser\i(:e. He stood firmly 
by the “Pendleton bill’’ (18H3). designed to classify the sub¬ 
ordinate places in the service, and to make entrance and promo¬ 
tion depend upon competitive examination of applicants. It 
a(t[)li(‘(l only to clerkships, but the president was authorized to 
add others to the classilied service from time, to time. He added 
n.757 (luring his first term. 

President Cleveland made large use of the veto power upon 
bills pas.sed by Congress, vetoing or “pocketing” during his first 
term 41,^ bills, mure than two-thirds of which were private pen¬ 
sion hills. 'I'he most important bill vetoed was the Dependent 
Pension bill, a measure oiiening the door, by the vagueness of 
its terms, to frauds upon the Treasury. Many of these bills were 
supporti'd by Democrats, and Cleveland's opposition further 
alienated parly leaders. In 18S7 then* was a large and growing 
surplus in the 'I'reasury. About two-thirds of the public revenue 
was derived from duties on imports, in the adjustment of which 
the (hutrine of protection to native industry had a large place. 
Clevi’land attacked the system with great vigour in his annual 
message of iS,H 7. He did not propose the adoption of free trade, 
l)ul the Administration tariff measure, known as the Mills bill, 
passed the House, and although withdrawn owing to amendments 
in the Kepubliian Senate, it alarmed and exasperated the pro¬ 
tect etl classes, aimmg whom were many Democrats. 

In the following year (iSSKj the I)t mocrats renominated 
Cleveland, and the Republicans nominaleti Benjamin Harrison, 
of Indiana. 'I'he c.impaign turned on the tariff is.sue, and Harri¬ 
son was elected, receiving electoral votes to 168 for Cleve¬ 
land who, however, received a popular plurality of more than 
100,000. Cleveland then resumed the |jractice of law' in New 
^’ork. 

Congress had passeil a law in 1S78 requiring the Treasury de¬ 
partment to purihase a certain amount of silver bullion each 
month and coin it into .silver dollars to be full legal tender, and 
no date was tixcd for this operation to cease, both parties being 
in favour of this iioliiy. Clevelind had wriiien a letter for publi¬ 
cation before hr betaine president, saying that a fmaneial crisis 
of great severity must result if this coinage were continued and 
expressing the hope that ('ongress would speedily put an end to 
it, In iSoo ('ongress, eontrolletl by the Repuhlicnn Tarty, passed 
the Mt Kinley bill, by which the revenues of the Government 
were rtalmed by more than $60,000,000 annually. At this same 
time expenditures were largely increa.sed by liberal |)ension legis¬ 
lation. and the Government's purchase of silver liullion almost 
doubled by the provisions of the new Sherman Silver Purchase 
Act of 1.890. 

In 1891 Cleveland was nominated for president .i third time in 
su< cession. IVesident Harrison was nominated by the Republi¬ 
cans, who had lost strength due to the passage of the McKinley 


bill. Cleveland received 277 electoral votes and Harrison 145, 
and 22 were cast for James B. Weaver, of Iowa, the candidate 
of the “People's” party. Cleveland’s second term embraced 
some notable events. The most important was the repeal of the 
silver legi.slation. Nearly $600,000,000 of “fiat money” had 
been thrust into the channels of commerce in addition to $346,- 
000,000 of legal tender notes that had been issued during the 
Civil War. A re.serve of $100,000,000 of gold had been accumu¬ 
lated for the protection of the.se notes. In April 1893 the reserve 
fell below this sum. President Cleveland called an extra session 
of Congress to reiJeal the silver law. The House promptly passed 
the repealing act. In the Senate there was a protracted struggle. 
The Democrats now had a majority of that body and they were 
more pro-silver than the Republicans. The president had under¬ 
taken to coerce his own party to do something against its will, 
and it was only by the aid of the Republican minority that the 
pas.sage of the repealing bill was at la.-t made possible (Ocl. 30). 
'The mi.schicf, how-ever, was not ended. The det'icit in the Treas¬ 
ury made it inevitable that the gold reserve should be used to 
meet current expenses; holders of legal tender notes presented 
them for redi'mjition; borrowing was resorted to by the (iovern- 
ment; bonds were issued and sold to the amount of $162,000,000; 
the business world was in a state of constant agitation; commer¬ 
cial distress wais W'i(le>pread; wages were reduced in many em- 
jiloyments, accompanied by labour troubles. The centre of 
disturbance was the Pullman strike at Chicago, whence the dis¬ 
order extended to the Tacitic coast, causing riot and bloodshed 
in many places. .After waiting a reasonable time, as he conceived, 
for Gov. Altgeld of Illinois to act, Cleveland, on July 6, 1894, 
despite Gov. Altgeld's protest, directed the military forces of 
the United Stales to clear the way for trains carrying the mails. 
The rioters in and around Chicago were dispersed in a single day, 
and within a week the strike was broken. 

Another important event was the action of (he Government 
regarding (he question of arbitration between Great Britain and 
Venezuela (q.v.). On Dec. 17, 1895, President Cleveland sent 
to Congress a sjiecial me.ssage calling attention to Cireat Britain’s 
action in regard to the disjiuted boundary line between British 
Guiana and Venezuela, and declaring the neces.sily of action by 
the United States to prevent an infringement of the Monroe 
Doctrine. Congress at once appropriated funds for an American 
commission to investigate the matter. The diplomatic situation 
became very acut(? for the moment. Negotiations with Great 
Britain ensued, and before the American commission fini.shed its 
wtirk Great Britain had agreed (Nov. 1896) to arbitrate on 
terms whith safeguarded the national dignity on both sides. 

Cleveland's independence and parly difficulties were shown 
during his .second term in his action in regard to (he tariff legisla- 
! tion of his jiarty in Congress. A tariff bill introduced in the 
j House by William Lyne Wilson, of West X'irginia, was so amended 
in (bo Senate through the instrumentality of Senator Arthur 
Pile Gorman ami a coterie of anti-.Vdministration Democratic 
senators that, although unwilling to veto it, the president signi¬ 
fied his di^satisfaction with it.s too high rates by allowing it to 
become a law without his signature. He carried the fight with 
this group of senators to the Senate by letters in which he de¬ 
nounced their lack of support. Cleveland’s second administra¬ 
tion began by vigorou.s action in regard to Hawaii; he at once 
withdrew from the Senate the annexation treaty which President 
Harrison had negotiated, and started an attempt to restore the 
dethroned queen, Liliuokalani, but was not successful, owing to 
Hawaiian opposition. 

During his second term Cleveland added no less than 44,004 
places in the civil service to the classified list, bringing the whole 
number up to 86.932. Toward the end of this term the president 
became very much out of accord with his party on the free-silver 
question, in consequence of which the endorsement of the admin¬ 
istration was withheld by the Democratic national convention at 
Chicago in 1S96. In the ensuing campaign the president and his 
cabinet, with the exception of Hoke Smith (b. 1855), secretary 
of the interior, who resigned, gave their .supfwrt to Palmer and 
Buckner, the national, or “Sound Money ” Democratic nominees. 
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Cleveland’s second term expired on March 4, 1897, and he 
then retired into private life, universally respected and con¬ 
stantly consulted, in the university town of Princeton, NJ., 
where he died on June 24, 1908. He was a trustee of Princeton 
university and Stafford Little lecturer on public affairs. Chosen 
in 1905 as a member of a committee of three to act as tru.stees 
of the majority of the stock of the Equitable Life Assurance com¬ 
pany, he promoted the reorganization and the mutualization of 
that company, and acted as rebate referee for it and for the 
Mutual and New York Life insurance companies. He published 
Prt'sidential Problems (1904), made up in part of lectures at 
Princeton university, and Fishing and Hunting Sketches (1906L 

Biblkk'.raphv.— R. E. McElroy’s authorized biography of Cleveland, 
Grover Cleveland, the Man and the Statesman 11923), is a compre¬ 
hensive work. VV. O. Stoddard’s Grover Cleveland (1888; “Lives of 
the Presidents’’ serie.s), and J. L. Whittle’s Grover Cleveland (1896; 
‘Public Men of Today’’ .series), are judicious volumes; and “Cam¬ 
paign Biographies” (1884) were written by \V. Dorsheimer. F. E. 
(ioodrich. P. King and D. Welch; Grover Cleveland, a Study m 
Political Courage (1922) is interesting hut perhaps too favourable, 
while the study of Cleveland by H. L. Stoddard in ,'15 / Knnv Them 
(1027) takes a somewhat opposite viewpoint. A large amount of 
magazine literature has been devoted to President Cleveland’.s career. 
(;. F. Parker had a series of articles in The Saturday Evening Post 
on .^ug. 28, jy20, April 7, 1923, June 9, 1923, Nov. 10. 1923, March 
1924, under the titles “Grover Cleveland's Career in Buffalo,” 
• drover Cleveland’s First Administration as Pre.sident,” “Grover 
Cleveland’.s Second Administration as President,” “Grover Cleve¬ 
land’s Life in Princeton,” and “tlrover Cleveland’s One Bu.siness 
Venture.” Sec articles bj* Woodrow VV’iNon (Atlantic Monthly, vol. 
Kxi.\.; “Cleveland as President”); Carl Schurz (McClure's Magazine, 
\(tl. ix,: “Second Administration of Grover Cleveland”); William 
Allen White (McClure’s, vol. .wiii.; “Character Sketch of Cleveland”); 
Gamaliel Bradford (Atlantic Monthly, Nuv, 1920; “Grover Cleve¬ 
land”); Walter B. Stevens (Missouri Historical Reviexv, Jan. 1927: 
“When Cleveland Came to St. Louis”); and Henry L. Nelson (North 
American Review, vol. tl.xxxviii.). Also Je.s.se L. VVilliams. Mr. Cleve¬ 
land: A Personal Impression (1909) ; G. W. Parker. Recollections of 
Grover Cleveland (igog); C. H. Armitage, Grover Cleveland as 
Buffalo Knew Him (1927); G. C. Griffin, Writings on American 
History (1906-23). 

CLEVELAND, a city and port of entry of the state of Ohio, 
C S.A., and the county seat of (L’luyahoga county, the .sixth largest 
(ity in the United Slates. It is on Lake Eric, at the mouth of the 
(.'uyahoga river about 260 mi. N.E. of Cincinnati, 357 mi. E. of 
Chicago and 623 mi. W. of New York. Pop. (1940) i^78.33(>; 
(1930) 900,429, of whom 229,487 were foreign-born, 354.77^ 
native-born but of foreign parentage (i.e., having one or both par¬ 
ents foreign-born), and 71,899 Negroes. Of the 229,487 foreign- 
born, Czechs were predominant (34,695 or 151%), Poles (32.668 
nr i4-2%'), Italians (23.524 or 10-3%), Germans (22,532 or 9-8%); 
Hungarians (19,073 or 8-3(’^.); and Yugoslavs (18,326 or 7’9;r). 

The city commands jileasant views from its position on a 
plateau, which, at places on bluffs along the .shore, has elevations 
nf about 75 ft. above the lake level and rises gradually toward 
the southeast to 115 ft., and on the extreme east border to more 
than 200 ft. above the lake^ or about 800 ft. above sea level; the 
surface has, however, been cut deeply by the Cuyahoga, which 
here pursues a meandering course through a valley about i mi. 
wide. The city’s shoreline is 14.2 mi. long. The city has a 
land area of 73.i .sq.mi.. much the greater part of which is 
cast of the river. The streets are of unusual width (varying from 
60 ft. to 132 ft.) and paved chiefly with a.sphalt and brick. For its 
many well shaded streets, Cleveland became known as the “Forest 
city.” 'Fhe municipality maintains an efficient forc.stry depart¬ 
ment.'About ^ mi. from the lake and the same distance east of 
the river is the public square, or Monumental park in the basine.ss 
centre of the city. Thence the principal thoroughfares radiate. 
The river valley is .spanned by several viaducts, of which the most 
noteworthy is the High Level bridge, with central span of 591 ft. 
in length and 96 ft. above water. The newer Main street bridge 
has a complete system of approaches. Lower Euclid avenue 
(the old country’ road to Euclid, 0 ., and Erie, Pa.) is the centre 
of retail trade. This avenue, east of 12th street, was once bor¬ 
dered with handsome houses and spacious and beautifully orna¬ 
mented grounds, and was famous as one of the finest residential 
streets in the country'. Many houses remain, but the residential 
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sections arc elsewhere, in the suburban villages or cities of East 
Cleveland, Cleveland Heights. Shaker Heights and Litkewooci. 
The building of the Union Terminal .station has radically changed 
lower Superior avenue, once the retail commercial centre, for the 
south side from the public sejuare westward has been vacated for 
buildings subsidiary to the railroad enterprises. In i()02 the city 
arranged for grouping it.s j)ubli( buildings—in the sd-calleil “Group 
jdan.” The courthouse and the city hall, separated by a park 
or mall, are on the edge of the plateau overlooking Lake Erie. 
The mall is 540 ft. wide and extends S. 1,500 ft. to the federal 
building and public library' on Superior street. East on Sixth 
street, which leads to the city hall, are the hoard of education 
building and the public auditorium with 11.(135 seats, housing 
also a Music hall and Little theatre. On the lower level near 
the lake is the .stadium seating 78.189. 'I’he lity has. besides, 
numerous fine oflice buildings, including that of the Society for 
Savings (an institution in which each depositor is virtiialh a 
stock-holder), the Williamson, the Natiim.al City, the Guardian, 
the Union Tru.st, the Engineers Bank, the h'ederal Re.serve Bank 
and Hanna buildings; the Union Terminal building, with its tower 
720 ft. high, vi.sible for many miles from the city; the Ohio Bell 
Telephone building, of the newer pyramidal tx jie; the Plain Dealer 
new.sp.iper building; the (,''levciaiid 'I'rust compain s hank; tin* 
Mu.seum of Art; Trinity cathedral (Episcopalian), the Church of 
the Covenant (I’resbyterian). St. Agnes (C'atholic). tlie 7 'ernple 
(Jewish), the Severance hall of the .symphony orchestr.a, the Allen 
Mcniori.il Medical library. In the public stjuare is a .soldiers' and 
sailors’ monument consisting of a granite shaft rising from a me¬ 
morial room to a height of 125 ft., and surmounted with a figure of 
Liberty; in the .same park also, arc a bronze statue of Moses 
C'ieaveland, the founder of the city, and a bronze statue of Tom 
L. Johnson, a notable mayor. On a commanding site in Lake 
\ iew cemetery is the Garfield memorial (finished in iS()o) in the 
form of a tower (165 ft. high), designed by George Keller and 
built mostly of Ohio sandstone; in the base is a chapel containing 
a statue of Garfield, and several panels on which are portrayed 
various scones in his life; his remains are in the crypt below the 
statue. A marble statue of Commodore Oliver H. iVrry, erei ted 
in commemoration of his victory on Lake Erie in 1S13, is in 
Gordon park. In Rockefeller park are twenty “cultural gardens” 
where are busts or statues of national heroes, including the 
(Joethe-Srhilier statue. On the University Circle is that (by 
Saint-Gaudens) of Marcus Alonzo Hanna 

The 32 parks and parklands contain 2,129 ac., nut including 
the air]3ort of 942 ac. A chain of parks connected by drivi‘- 
ways follows the picturesque valley of Doan brook, on the east 
border of the city. At the mouth of the brook, and on the laki‘ 
front, is the beautiful Gordon park of 119 ac., formerly the pri¬ 
vate estate of William J. Gordon, but given by him to the city 
in 1893; from this extends up the Doan valley fhe large Rocke¬ 
feller park, which was given to the city in 1S96 b\' John 1 ). Rock*-- 
feller and others, and which extends to and adjoins Wade park 
(86 ac., given by J, H. Wade) in which is the Museum of Art. 
Monumental park is divided into four sections (containing about 
I ac. each) by Suiierior avenue and Ontario street. There is 
also, under county authority, a system of metropolitan jiarks or 
“reservations,” lying in river valleys on the borders of the county, 
in a half circle within a few miles of the city limits, and nearly 
touching Lake Erie on the east and west. 

Education. —Cleveland has an excellcmt public-school system. 
A general state law, enacted in 1904, placed the management of 
.school affairs in the hands of an elective- coumil of seven mem- 
l>crs. five chosen at large am! two by districts. This bo.ird has 
pow'er to appoint a .school director and a superintendent of instruc¬ 
tion. The superintendent appoints the teacheis, the director all 
other employees; apjxiintments are subject to conlirmation by the 
board, and all employees are subject to removal by the executive 
officials alone. The plan of education minimizc.s r<»utine, rc‘[>lacing 
traditional programs by new curricula based ujiun a more siien 
lific study of childhocKi and youth. Greater attention is also paid 
to the differing interests and capacities of groups of pupils. In 
ic)40 there were 13 .senior and 21 junior high-schools, and no 
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schools for gr.iclt-'s i to 6, in the city. The $15,663,784 spent was 
13 7% city exfKinscs. Besides the public-school system there are 
many i)arochial schools; the university school, with an eight 
year.H’ course; the Hathaway-Brown and the Laurel school for 
girls; the Western Reserve university, with its medical school 
(opened in 1843), the Franklin T. Backus Law school (1892), 
tlir dental department (1892), Adelbert college (until 1882 the 
U'eslern Reserve college, founded in 1826 at Hudson, O.). Flora 
Slone Mather college (1H88), Library school (1904), School of 
IMiarmacy (incor{)orated in 1886, affiliated in 1908), the School 
of Applierl Social Sciences (1916), the School of Nursing (1923), 
the (iradiiate school (reorganized in 1926); the Case School of 
Applied Science, founded in 1880 by Leonard Case (1820-80) 
and o{>eni (l in 1881; Cleveland college, a downtown branch of 
the university, under a separate board of trustees, and affiliated 
also with the (-'ase School of Api>lieci Science; the Cleveland 
ScluMil of Art; John Carroll university, formerly St. Ignatius col¬ 
lege ((undue led by the Fathers of the Society of Jesus; incor¬ 
porated 1890), which ha.s an excellent meteorological observatory. 
In i9pr40 \Vest(;rn Re.serve university had 744 instructors and 
I 1,700 students, including extension courses and the summer ses¬ 
sion (830 in Adelbert college; 629 in Mather college; 425 in 
nursing; 91 in pharmacy; 265 in medical, 1S2 in law, 165 in den¬ 
tal and 97 in library school) ; and the C'ase School of Apjdied 
S(ietu)‘ 104 instructors and 1.612 students. Educational work 
IS carried on by the Museum of Art, through clas.scs, lectures and 
special exhibitions and by the Mu.seum of Natural History 
ofiened in i<;22. The musical development of the city has been 
.slimulatml by the creation of a symphony orchestra and the or¬ 
ganization of a school of music. 'I'hc public library contained 
2,112,129 volumes in 1940, the Western Reserve university 
lihr.iries, sio.ooo, including the affiliated Ca.se library (sejiarntcly 
endowed, formerly a subscription library ) and (he Mather college 
library. The Cleveland Medical library contained 65,000. the 
library of the W'esiern Reserve Historical society over 250.000 
and the Cleveland Law library, in the courthouse, 75.000 volumes. 

The city has a highly developed sy.stem of charitable and cor¬ 
rective institutions. A farm of ap|)ro.\imately 2,000 ac., the Cleve- 
liiiid f arm (.’olony, 11 mi. from the city, takes the place of work- 
houses, .and has many cottages in which live those of the city’s, 
l»oor who wc're formerly rla.s.sed as jiaupers and were sent to poor- 
hoiiNe.s, and who now apply their labour to the farm and are re¬ 
lieved front the stigma that generally attaches to inmates of iwor- 
iiouses. On (he “farm” the city maintains an “infirmary village.” a 
(uhert ulosis sanatorium, a detention hospital, a conv.ile.scent hos¬ 
pital and houses of correction. On a farm 22 mi, from the city is 
the boys’ home ( maintained in connection with the juvenile court) 
for “incorrigible” boys. The “cottage” plan has been adopted; 
e.'ub (Ottage is [iresided over by a man and wife whom the boys 
call father and mother. At an eriual distance from the city but 
farther west i.s a girls’ home, similarly administered. Besides 
the lity hospital there are the Northern Ohio (for the insane, 
founded in 1S55), Lnke.side, St. Ale.xis, the Charity (the last 
managed hy sisters of charity). Mount Sinai, St. Luke's, St. 
John’s, Lutheran. Huron road and Maternity hospitals, and the 
Babies (lis|H‘nsary and hospital. A medical centre w-as begun 
through the grouping of the new liuildings of the School of Medi¬ 
cine. built at a co.st of $2,500,000. the Maternity hospital and 
B.ibies dispensary and bospiial. To these there has In'cn added the 
l.akeside hospital (removed from its dowmtown site), and its sub¬ 
sidiary buildings, for which a fund of over $8,000,000 was raised 
in 1927. A piithological institute has also been added, its cost 
borne by the general education hoard. The Goodrich House 
(1897), (he Hiram House and Alta House are among the best 
(•(luipped and must efficient social .settlements in the country. 
Cleveland has also its or|>han asylums, homes for the aged, homes 
for incurables and day nurseries, besides a home for sailors, homes 
fox young working women and retreats for unfortunate girls. The 
manv charitable organizations. Protestant and Catholic, are united 
in a Welfare Federation. Tliere is also a Federation of Jewish 
V’h.arities. Tludr .suptH>rt comes from endowment funds and from 
the community fund, created in 1919. The money for this fund 


is collected in annual “drives,” the proceeds of which averaged 
each year for the first nine years $4,25o,cxx). The princip)al news¬ 
papers of the city are the Plain Dealer (1841, independent), which 
in 1917 acquired the Leader (1847, Republican); the Press (1878, 
independent); and the News (1889, Republican). Bohemian, Hun¬ 
garian and German dailies are published. 

Municipal Enterprise. —Municipal ownership was a promi¬ 
nent issue in Cleveland during the mayoralty of Tom Loftin 
Johnson (1854-1911), a street railway owner, iron manufacturer, 
an ardent single-taxer, who was elected in 1901, and re-elected in 
1903, 1905 and 1907. In transportation Johnson adapted the 
principle of service at cost, with the slogan “three-cent fare.” 
The separate railways, with franchises expiring at different dates, 
had been consolidated into the Cleveland Electric Street railway 
corporation. As it was overcapitalized ($23,000,000), its man¬ 
agers considered the Johnson schemes visionary. His method of 
compulsion (the city not being empowered to own and operate 
street railways) was through the council’s right to grant or refuse 
franchises, or by organizing rival companies, which should lease 
their lines to a municipal traction company acting on behalf of 
the i)ublic. The war began by the organization of the Forest City 
Railw'ay company in Nov. 1906. By 1908 the railway corpora¬ 
tion was forced to lease its property to the municipal holding 
company. But Johnson’s powxT began to wane and in 1909 he 
was defeated for re-election. The railway system was put in 
the hands of receivers. The receivership was admini.stered under 
Federal Judge Robert W. Tayler, and the result in iqto was a 
franchi.se for 25 years to the (renamed) Cleveland Railway com¬ 
pany, embodying the "Tayler” plan, which also called for seA’ice 
at cost and a fare of three cents. With rising costs, especially 
after the outbreak of the war of 1914-18, the fare had to be 
raised, partly because Insiders of the stock (radically deflated) 
were entitled to 6% dividend.s. With the depression which b(.*gan 
in 1929, difficulties multiplied. In 1935 the franchi.se was not 
renewed, but the company had a right to a 15-year period of 
liquidation. Dividends ceased. Municipal ownership Ixicame 
(T()4i) the aim of the city administration. The municipality owns 
the w'.'iterworks, a small electric-light plant, the garbage plant and 
bath houses. The city water is pumped to rescAoirs from two in¬ 
takes situated a distance of 4^ mi. from the shore. The system has 
a d('livery capacity of 315,000,000 gal. daily. The department 
served (1937) about 1,350,000 consumers through 2,713 mi. of 
main covering an area of 380 square miles. Two filtration plants 
have a capacity of 300,000,000 gal. which will be expanded to 500,- 
000,000 by new construction. The municipal electric-lighting plant 
docs not seriously compete with the private lighting company. The 
municipal garbage plant reduces 400 tons daily, while a new $12,- 
000.000 sewage treatment plant treats 80,000,000 gal, daily. 

Commerce.—To meet the demands of the rapidly increasing 
commerce the harbour has been steadily improved. In 1908 it 
consisted of two distinct parts, the outer harbour being the work 
of the federal government, and the inner harbour being under 
the control of the city. The outer harbour was formed by two 
breakwaters enclosing an area of 5 mi. long and 1,600 to 2,400 ft. 
wide; the main entrance, 700 ft. wide, lying opposite the mouth 
of the Cuyahoga river; the depth of the harbour ranges from 21 
to 25 feet. The inner harbour comprises the Cuyahoga, the old 
river Iwd and connecting slips. The channel at the mouth of the 
river (325 ft. wide) is lined on the west side by a concrete jetty 
1,440 ft. long, and on the east side by commercial docks, 1,602 ft. 
long. The river and the old river bed furnish about 13 mi, of safe 
dock frontage, the channel having been dredged for 6 mi. to a 
depth of 21 feet. This work is being extended by federal money. 

Cleveland’s rapid growth, both as a commercial and as a manu¬ 
facturing city, is due largely to its situation between the iron 
regions of Lake Superior and the coal and oil regions of Pennsyl¬ 
vania and Ohio. Cleveland is a great railway centre and is one of 
the most important ports on the Great Lakes. TTie city is sewed 
by the New '\'ork Centra!, the New York, Chicago and St. Louis, 
the Pennsylvania, the Erie, the Baltimore and Ohio, and the 
Wheeling and Lake Erie railways and by steamboats to the prin¬ 
cipal ports on the Great Lakes. Cleveland is the largest ore mar- 
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ket in the world, and its huge ore docks are among its most inter¬ 
esting features; the annual receipts and shipments of coal and iron 
ore are enormous. It also handles large quantities of lumber and 
grain. The most important manufactures are iron and steel, auto¬ 
mobile parts, electrical apparatus and supplies, machine tools, 
telescopes, sewing machines, printing presses, agricultural im¬ 
plements and various other commodities made wholly or chielly 
from iron and steel. The value of automobile parts produced in 
i()37 was $84,132,015. More steel wire, wire nails, and bolts ami 
mits arc made there than in any other city in the world (the 
total value for pig iron and steel, us classified by the census, 
wa.s in 1937 $194,005,886; and the value of machinery and miscel¬ 
laneous metal products in the same year was $106,540,088). The 
value of machine tools, in w'hich Cleveland ranks second in the 
world, was $29,041,114. 

The city of Cleveland makes much clothing (1937, $44,219.- 
518), and is the site of one of the largest refineries of the Standard 
Oil group. 

The output of ClevTiand slaughtering and meat-packing houses 
in 1937 was valued at $35,016,060. The total value of factory 
products in that year w'as $996,935,327. 

Government.—Since Cleveland became a city in 1836 it ha.s 
undergone several important changes in government. The charter 
of that year placed the balance of power in a council composed of 
three immibers chosen from each ward and as many aldermen as 
there were w'ard.s, elected on a general ticket. From 1852 to 1891 
the city was governed under general laws of the state which en¬ 
trusted the more important powers to several administrative 
boards. Then, from 1891 to 1903, by what was practically a new 
charter, that which is known as the federal plan of government 
was tried; this centred power in the mayor by making him almost 
the only elective officer, by giving to him the api)ointment of his 
cabinet of directors—one for the head of each of the .six municipal 
departments—and to each director the appointment of his sub¬ 
ordinates. The federal plan was abandoned in 1903, a new munici¬ 
pal code coming into effect, which was in operation until 1909, 
when the Paine law established a board of control, under a gov¬ 
ernment resembling the old federal plan. In accordance with the 
authority conferred by the home rule amendment of the state 
constitution, a charter, submitted by a special commission, was 
accepted by the citizens on July i, 1913. This reduced the num- 
l)er of elected officers to the mayor and 25 councillors. By an 
amended charter, which took effect on Jan. i, 1924, a manager 
.M'stcm W'as introduced. This system was itself repealed in Nov. 
i 9,D de.spitc the advice of civic organizations. Under the arnend- 
nieiit, a mayor and 33 councillors, one from each of the city’s 
wards, are elected every odd year. The entire governmental .set-up 
was re-organized at the same time with the cstabli.shment of three 
administrative departments—law, finance and utilities—and sev- 
t ral special commissions, with the mayor the dominant figure. The 
»ily has profited greatly from the interest in municipal problems 
which ha.s been .shown by organizations of leading citizens. Espe¬ 
cially has this been mahifested by the Cleveland Chamber of Com¬ 
merce and the Citizens’ League, an organization of influential pro- 
fes.sional and business men, which, by issuing bulletins concerning 
candidates at the primaries and at election time, has done much 
for the betterment of local politics. The Cleveland Chamber of 
Commerce, an organization of over 1,600 business leaders, is a 
power for good in the city; besides its constant and aggressive 
work in promoting the commercial interests of the city, it was 
largely influential in the federal reform of the consular service; it 
studied the question of overcrow'ded tenements and secured the 
passage of a new tenement law with important sanitary provisions 
•and fixed minimum air space; it urges and promotes home garden¬ 
ing, public baths, playgrounds, lunchrooms, etc., for employees in 
factories; and it was largely instrumental in devising and carrying 
out the so-called “Group plan” which created the lake-front area. 

History.^— \ trading post was established at the mouth of the 
Cuyahoga river as early as 1786, but the place was not perma¬ 
nently settled until 1796, when it was laid out as a town by Moses 
Qcaveland (1754-1806), who was then acting as the agent of the 
Connecticut liond company, which in the year before had pur¬ 


chased from the slate of Connecticut a large portion of the Wesi- 
ern Reserve. In 1800 the entire Western Reserve was erected inPi 
the county of Trumbull and a township government was given to 
Cleveland; ten years later Cleveland was made the seat of govern¬ 
ment of the new county of Cuyahoga, am! in 1S14 it was incor¬ 
porated as a village. Cleveland’s growth was, however, very slow 
until the opening of the Ohio canal as far as .Akron, in 1S27; 
about the same lime the improvement of the harbour was begun, 
and by 1832 the canal was opened to the Ohio river. Clcvelami 
was thus connected with the interior of the state, for whose min¬ 
eral and agricultural products it l>ecame the lake outlet. The dis 
cov’cry of iron ore in (he Lake SutHTior region made Cleveland 
the natural meeting point of the iron ore and the coal from the 
Ohio. Pennsylvania and West Virginia mines; and the ciivs 
great commercial importance dates from this time, The building 
of railways during the decade 1850-60 increased this imporlanie, 
and the city grew with great rapidity. The growth during the 
Civil War was partly due to the rapid development of the manu¬ 
facturing interests of the city, which .suiiplied large quantities of 
iron products and clothing to the federal govermneut Fhe pujiu- 
lation of 1.076 in 1830 increased to 6,071 in 17.034 in 1850. 

43.417 in 1S60, 92,829 in 1870, and to 160,140 in 1S80. tintil 
1853 the city was confined to the east side of the river, but in 
that year Ohio City, which was founded in 1S07, later iiuor- 
poraled as the village of Brooklyn, and in 1836 cliartered as a city 
(under the name Ohio City), was annexed. Other annexations fol¬ 
lowed: East Cleveland (a district east of the ])resenl 55th street, 
and not the suburban city of that name) in 1872. Newburg in 
1873, West Cleveland and Brooklyn in 1893. Clenville and South 
Brooklyn in 1905, Collinwood in 1910 and West Park in 11)23. 

The most notable later ev'ents not mentioned el.scwhere were 
the centennial celebration of 1896, the cstabli.shment of a success, 
ful community fund, the holding of the Socialist. Republican and 
Union national conventions in the summer of 1936, and I hi? suc- 
ces.'^ful Great Lakes Exposition of 1936 and 1937. 

BinunORAPHY. —Annuals of the Cleveland Chamber of Ctimmene 
(1865- ); C. Whitlle.sey, The Early Hi\iory of Cleveland (isa?); 

. 11 . Kennedy, A History of the City of Cleveland (iHigj) ; (’ A. 

rann, Centennial History of Cleveland (iHqb) ; C. P'. Holton. A Tew 
Civic Problems of Greater Cleveland (1897); (', F, Thwing, ‘‘Cleve¬ 
land. the Pleasant City,” in Powell's Historic Town^ of the 
States (i(>oj); Charles Snavely, A History of the City Govrnimrnt 
of Cleveland (1902); C. C. William.son, The Einuiues of ClevetaiuJ 
(1907); S. P. Orth, A History of Cleveland (loio); Cit\ Record, 
ofl'icial publication of the City of Cleveland (1914- ); li. M. Avery, 

A History of Cleveland and its Environs, vol. i. {1918); C. Iv Ken¬ 
nedy, Fifty Years of Cleveland (1925). (H, E. H.) 

CLEVELAND, a city of southern Tennes.see, U S.A., 29 mi. 
E.N.E. of Chattanooga, on federal highw'ay n and the Southern 
railway; the county se.at of Bradley county. The population in 
1920 W'as 6,522; in 1930 it was 9,136; and in 1940 it was 11,351 
by the federal census. There are manganese mines near by, and 
the city has over 30 factories, employing 3.000 persons and jtro- 
ducing goods valued at $9,000,000 annually. During the Civil 
War Grant and Sherman for a time had headquarters here, in 
houses that are still standing. Ifie battle of Id. Hill was fought 
on the site of what is now Ft. Hill cemetery', Clev'cland was .settlerl 
about 1832 and was incorjiorated as a city in 1837. It was named 
after Col, Benjamin Cleveland, a commander at the battle of 
King’s Mountain. 

CLEVELAND HEIGHTS, a city of Cuyahoga county, 
Ohio, U.S.A., adjoining CUiveland on the east. It is a residential 
suburb, with a population of 2,955 In iqio, 50.945 in 1930 and in 
1940, 54,992 by the federal census. It has a commission-manager 
form of government. 

The village w'as incorporated in 1903 and in 1922 it became a 
city. 

CLEVER, an adjective implying dexterous activity of mind 
or body, and ability to meet emergencies with readiness and 
adroitness. The etymology and the early history of the word 
are obscure. Some derive it, in the sense of “quick to seize.” frcjrn 
M.E. cliver or clivre, a claw. This original sense probably sur¬ 
vives in the frequent u.se of the word for nimble, dexterous, quick 
and skilful in the use of the hands, and so it is often upi)lied to a 
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horse, “clever at his fences.” The word has also been connected 
with O.E, wise, which became in M.E. and is cognate 

with Scottish ^lea, quick of eye. 

CLEYNAERTS (Clknakdi's or CLfc.NARD), NICOLAS 

(1495-1542), bdgian grammarian and traveller, was born at 
Dies!, Brabant, on Dec. 5, 1495. Educated at the University of 
Louvain, he became a professor of Latin, which he taught by a 
(onv'ersational method. His Institutiones in linf^uarn ^raeram 
(15:^0), and Meditniionra f^rnrratiicne (1531) pas.sed through a 
number of editions, and had many ccjmmcnfators. He maintained 
that the lenrncT should not be pu/zled by elaborate rules until 
he has obtained a working acquaintance with the language. In 
pursuit of a scheme for proselytism among the Arabs he travelled 
in 1532 to Spain, and tried in vain to gain access to the Arabic 
mss in the possession of the Inquisition. Finatly, in 1540, he set 
out for Africa to seek information for himself. He reached Fez, 
thc‘n a flourishing seat of Arab learning, but after 15 months of 
privation and suffering was obliged to return to Granada, and 
(lied in the autumn of 1542. He W'as buried in the Alhambra 
pa lac e. 

Sir his Latin letters to his friends in Helnium, Nicolai Clrnardi, 
/‘rrrt^rinalionum ac tie rebus mm hornet ids ept\lolae eleiianiissimne 
(l.ouvaiti, tSSoL and a mure com[)lelc e«lilion, Sic. Clrnardi Epislo- 
larum lihri duo (.^nfwerp, 15^1); also Victor Chuuvin and Alphonse | 
Koersrh, “Ltude siir la vie el les travau.x <le Nicolas Clenard’’ in j 
Memotres (ouround fvol, lx., i()00-or) of the Royal Academy of 
Heleaum, which contains an exten.sivc bibliography. 

CLICHE. In the process of stereotype printing a matrix or 
mould is made in papier-mache^ from the set type, and a solid cast¬ 
ing is produced from this mould, which thus bears a surface of 
letters cast in relief, from which the actual prints are taken. The 
papier-rnflchd mould is callecl a cliche. 

This term, representing as it does a mould for mechanical re¬ 
production. has p.issed into use as an effective name for any 
hac kneyed term or phrase. 'Fhe cliche is the vice of the writer who 
trades in second-hand thought and expression; for him the sea 
becomes “the rolling wave,” fire “the devouring element,” and the 
sun “the orb of day.” 

CLICHTOVE, JOSSE VAN (d. 1543), Belgian theologian, 
educated at Louvain and Paris, became librarian of the Sorbonne. 
In i5i() he was elected bishop of Tournai, and in 1521 was trans¬ 
lated to the .see of Uhartres, He is known as an antagonist of 
Luther, When Uardinal Duprat convened his Synod of Paris in 
i s.’.H lo discuss the lU'W religion, C'lichtove wa.s chargc'd to collect 
and summ.iri/.e the objections to the lAitheran doctrine. This he 
did in his Cotupcndiuni s critahun . , . coutrii (’rnniciis Luther- 
anorjun asscrtioucs (I'aris, 1521;). He died at Chartres on Sept. 
2.’, 15.13. 

CLICHY, a manufacturing suburb of Paris. Pop (1(336) 50,- 
.J75, It was. under lhc‘ n.imc' ol CIippnu urn, a residence of the 
Merovingian kings, 'I'he churc h dates from the 17th century. The 
industries im lude the m.inufac I lire of starch, rubber, oil and 
grcMse, glass, Hiemii.ds and soap. 

CLICKS, lieculiar sounds of unknewn origin, found in many 
languages, d'hc‘ German term Schnalzc and the Afrikaans klukken 
are both attempts to give a descriptive name, but the English 
word Click is as onomatopoeic: as any. The outstanding examples 
of cli(k speech are the Hottentot languages (Nama, Ikora, 
Griqua, etc ) with four or five different clicks and those of the 
Bu'^hmen of South Africa ( Ikung, kham, !ai, etc.), with as many 
as nine different clicks. I'rom contiguity with the Hottentots 
and Bushmen sc-veral Bantu stocks have acquired clicks, w'bich 
are .ilicn lo Bantu speech-system.s. Such slocks are the Zulus 
and K.ilVtrs while" the Damaras, (originally Bantu), have dropped 
their language entirely and speak only Hottentot. In the interior, 
.\frikaans (t'aicc- Dutch), has even acquired clicks. 

It seems fairly well est.vblished now. that dicks are by no 
means confmed to these Sviuth African tongues. 'Fhere are cases 
o1 their presence in the Melanesian languages of the Eastern 
I’acific, the Q of Codrington and Paterson representing a dick- 
sound Clicks never aj^H'ar very far north of the equator and 
a definite “click-zone" can be found girdling the earth w'ith. and 
south of, the equator. \ recent study of the Quichua language of 


the Incas of Peru shows the existence of dick-sounds, later rubbed 
down to simple gutturals, in the ancient tongue. The Aztec or 
Nahuall tongue also had clicks and in the surviving Aztec spoken 
by Mexicans in the hills of the interior, the tl, final and initial, 
sounds exactly like a Hottentot dental click. 

In the Nama speech (Standard Hottentot), there are four 
licks, represented thu.-;; 

Internationa! 

Phonetic 

Tindall German system Association 

Dental . . c / ^ 

Cerebral . . q / C 

i'alatal . . v ^ X 

Lateral . . x // 

In the Bushman languages* (so far as classified, 16 in number) 
other clicks exist having such signs as: 

Guttural /” Semi-labial O Labial O 

The sounds must be heard; no de.scription can do more than 
(oiivey a general idea of their nature. The dental dick, for 
example, is pronounced by pressing the flattened tip of the tongue 
against the front teeth at the gum.s and quickly withdrawing it. 
Early attempts to define and describe the.se sounds will be found 
in the works mentioned below. 

See H. Tindall, A Grammar of the Namaqua-IIotlentol Lanfiuaj^e 
(('a|)c Town, n.d.) ; J. L. Dohne, Zulu-Kafir Dictionary (Cape Town. 
1K.S7) ; Mcinhof, Lehrbuch der Namnsprache (190c)); Leonhard, ,'Im5 
Namaland uud Kalahari (1(105); N. Whymant, I he Zone of Cli(k\ 
(Tokvo, i9-’3). See also Hi siim.w 1 ..wc.r ao!.;-, .\ni> Monr.NitMs. 

(.A. N. I. W.) 

CLIFF-DWELLERS. Once believed to lie a mysterious 
vanishc.‘d race, the inhabitants of the cliff-dwellings in the south¬ 
western United Stale.s are now recognized as but Pueblo Indians 
of the prehistoric period characterized by hlack-on-white pottery ; 
who. when under hostile pressure, lodged their homes and 
granaries on ledges under overhanging cliffs, where such were 
available; in other cases excavated horizontally into bluff faces, 
or built on sleep-walled mesas. Their skeletal remains, artifacts, 
and masonry are identical with those of the same period found in 
ruins in canyon bottoms and valleys. The romantically inacces- 
.sible .situation of the cliff ruins, however, is imiiressive. Among 
the best known are Cliff Palace and Spruce Tree House in Mesa 
N'erdc National Park, Colorado, and a .series in Canyon de Chelly, 
.Arizona. 

See Nordenskidid, Cliff Dwellings of the Mesa Verde (1893). 
CLIFF-DWELLINGS, the general archaeological term for 
the habitations of certain primitive peoples, formed by utilizing 
natural recesses or shallow caverns in the faces of cliffs, some¬ 
times with more or less modification to adapt them to the re¬ 
quirements of the buildings. They are to be distinguished from 
cave-dwellings, which, not necessarily high in cliff walls, usually 
WTre or arc occupied in their natural state; and from rock- 
shelters, used for temporary shelter, for srorage, as lookouts, and 
sometimes for sacrificial deposits and for burial of the dead. 
Dry caves have been used as habitations in all parts of the 
world, some of those in France and Spain dating from the earliest 
[Kriods of human history. Caves arc still inhabited in Tunis and 
in Central Africa, and as wdntcr habitations by the Tarahumare 
and other Piman tribes of northern Mexico, w’ho have modified 
the natural recesses by the addition of masonry windbreak.s, 
storage-bin.s, etc. A class of cave-dwellers known as Basket- 
makers. of a culture older than that of the cliff-dwellers, livTd in 
LTah, Colorado, Arizona and New Mexico; and another culture, 
known as Bluff-dwellers, occupied caves in the Ozark mountains 
of western Missouri-Arkansas. Other caves, such as Mammoth 
and Salts caves in Kentucky and Lovelock cave in Nevada, have 
yielded important artifacts of their primitive occupants. 

Eskimo of King island in Bering strait, Alaska, as late at 
least as 1881, occupied winter houses made by excavating the 
loose granite rocks to form niches in a steep slo^ie and by walling 
up the front and sides with stones placed over a driftwood frame- 
I work, access being had by a long covered passage leading to an 
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opening in the floor. Ancient cliff-dwellings are found in the 
States of Chihuahua and Jalisco. Mexico, and especially in Colo¬ 
rado, Utah, Arizona and New Mexico, those in the Mesa Verde 
National park in southwestern Colorado being noted for the 
excellence of their architecture. It was once believed that the 
cliff-dwellers of southwestern United States were of a pre-Indian 
pygmy race, but archaeological study has shown the structures 
and the objects found in them to be unquestionably of Pueblo 
origin, contemporaneous with numerous rnesa-top and valley ruins, 
the selection of their sites, made acces.sible only by hand-and-toe 
holes pecked in the cliff, having been due to hostile pressure. In 
the Mesa V^erde canyons the largest and most noted cliff-dwellings 
are: Cliff Palace, consisting of about 150 secular rooms and 23 
kivas or ceremonial chambers, together with various square and 
circular towers, all built in a very compact group and following 
the curving face of the recess for about 300 feet. Spruce-tree 
house. 216 ft. long and 89 ft. wide (114 rooms and 8 kivas), was 
three storeys high in its loftiest part; its chambers were built 
round, rectangular, or triangular according to the exigencies of the 
limited ground space. Balcony house (25 rooms) is named from 
a wide shelf extending along the front of two of the houses and 
is built on the projecting floorbeams. There are many other 
similar dwellings in the Mesa Verde canyons, some of which have 
been excavated; and on the summit of the mesa are massive 
related pueblo-like structures, used perhaps chiefly for ceremonial 
purposes, as well as many pit-hou.ses. Other, inifjortant cliff- 
dwellings of Arizona are Casa Blanca in Canyon de Chelly. Mon¬ 
tezuma castle on Beaver creek of Verde river, and various ex¬ 
amples (e.g., Betatakin, Kitsil), in the Navaho N.ational monu¬ 
ment. Cliff-dwellings of this class extend from .southern Colorado 
to central Mexico, Another type, known as cavatc lodges, con¬ 
sists of groups of a few communicating rooms excavated in the 
friable volcano tuff of the cliffs, in front of which terraced houses 
of masonry with flat roofs were built. This class is common to 
the Puye and Rito de los Frijolcs areas in northern New Mexico, 
and occurs also on the Rio Verde in Arizona. 

Sir H. C. Morrer, Hill Caves of Yucatan (Philadelphia, 1896) ; Alice 
(’. Cook, “Aborigines of the Canary Islands,” Amer. Anthropologist 
(vol. II., no. 2, iqoo) ; E. VV. Nelson, “Eskimo about Bering Strait,” 
iSlh Rep. Bur. Amer. Ethnology (pt. i, 1899) i A. F. Bandolier, 
Archaeological Inst. Amer. Papers, Amor, ser., pts. iii., iv. (Cambridge, 
iScjo-q:') ; W. H. Holmes, Rep. V.S. Geol. Surv. of the Territories for 
iSyo (1879); W. H. Jackson, ibid. tSy.f (1870); E. A. Mearn-, 
Popular Sci. Mo., vol. 37 (1890); C. Mindeleff. in 13th and lOlh 
Rep. Bur. Amer. Ethnology (iS9()-i897) ; E- H- Chapin. Land of the 
CHS Ihvdkrs (Boston. 1892) ; G. Nordenskibld, Cliff Dwellers of the 
Mesa Verde, trans. by D. Lloyrl Morgan (Stockholm and Chicago, 
1H9G ; Holmes Anniversary Volume, (privately published, Washingt«m, 
Kiih) ; C. EumhoUz, Unknown Mexico (2 v(»ls., 1902); A. Hrdlicku, 
Amer. Anthropologist (vol. v., 1903) ; B. Cummings, Bull. Univ. of 
Utah (vol. iii., 1910); J. W. Fewkos, Bull. 41, 50, 51 and 70, Bur. 
Anu-r. Ethnology (1909-1919) and in various reports of the same 
Bureau: A. Kidder, Introduction to the Study of Southwestern 
Archaeology (New Haven, 1924, with extended bibliography); A. V. 
Kidder and S. J. Guernsey, Bull. 65, Bur. Amer. Ethnology (1919); 
J. L. Nusliaum, “A Basket-maker Cave in Kane county, Utah” with 
notes on the artifacts by A. V. Kidder and S. J. Guernsey, Indian 
Notes and Monogr., Mus. Amer. Indian (Misc. no. 29, 1922) ; Deric 
Nushaum, Deric in Mesa Verde (192O, juvenile), (F. W. H.) 

CLIFFORD, the name of a famous English family and 
barony, taken from the village of Clifford in Herefordshire. 

Robert de Clifford (c. 1275-1314), one of the most powerful 
barons of his age, won great renown at the siege of Carlaverock 
Castle in 1300, and after taking part in the movement ng.iiiist 
Edward 11 .’s favourite. Piers Gaveston, was killed at Bannock¬ 
burn. His son Roger, 2nd baron (1299-1322), shared in the 
rebellion of Thomas, earl of Lancaster, and was probably e.xeculed 
at York on March 23, 1322. 

John, the 9th baron (c. 1435-1461) earned the name of the 
‘ butcher/’ in the Wars of the Roses, in which he fought for 
Henry VI.; after the battle of Wakefield in 1460 he murdered 
Edmund, earl of Rutland, son of Richard duke of York. Shake¬ 
speare refers to this incident in King Henry VI., and also 
represents Clifford as taking part in the murder of York, though 
it is practically certain that York was slain in the battle. Clifford 
was killed at Ferrybridge on March 28, 1461, and was afterwards 
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attainted. His young son Henry, the lolh baron (c. 1454-15:3), 
lived disguised as a shepherd for some years, hence he is some¬ 
times called the “shepherd lord.” On the accession of Henr^’ VI 1 . 
the attainder was reversed and he received his father s estate, 
He fought at Floddcn in 1513, and died on April 23, 1523. He is 
the subject of two of Wordsworth’s {xicms, “The White Doe of 
Rylstone” and the “Song at the Feast of Brougham Castle.” 
Henry, the nth baron, was t reated earl td' Cunilierlarid ((/ v.) in 
1525, and from this time until the extinction of (he title in 1(143 
the main line of Cliffords was associated with I hi,'- earldom. 

On the death of George. 3rd earl of Cumlierlaiid, in 1(105, (he 
barony of Clifford, separated from the earldom, was tlaitned by 
his daughter Anne, countess of Dorset. Pembroke and Mont¬ 
gomery; and in 1628 a new barony of Clifford was created in 
favour of Henry, afterwards 5th and last earl of C'umberland. 
.After Anne’s death in 1676 the claim to the older barony jias.sed 
to her daughter Margaret (d. 1O76), wife of John Tufton, 2nd 
earl of Thanet, and her descendants, whose title was delinilely 
recognized in 1691. After (he Tuftons the barony was held with 
intervening abeyance.s by the Southwells and the Russells, and 
to this latter family the present Lord De Cliilord belongs. 

When the last earl of Cumberland died in 1043 the newrr 
barony of Clifford passed to his daughter Elizabeth, wife of 
Richard Boyle, 2nd earl of Cork, and from the Boyles it passed 
to the Caveruli.shes. falling into abeyance on the death of William 
('avendish, 6(h duke of Devonshire, in 1858. 

The barony of Clifford of Lanesborough W'as held by the Boyles 
from 1644 to 1753, and (he Devonshire brjtnch of (he family 
still holds the barony of Clifford of Chudleigh, created in 1672. 

See G. K. C.(okayne), Complete Peerage, \'ol, iii, new efl, (1913); 
and T. D. Whitaker, History of Craven, 31(1 ed. (187H). 

CLIFFORD OF CHUDLEIGH, THOMAS CLIF¬ 
FORD, 1ST Baron (1630-1673), l^nglish lord tre.'isnrer, the son 
of Hugh Clifford of Ughrook, near F^xeler, was born on Aug, 1. 
1(130, matriculated at Exeter college in 1647. and entered the 
Middle 1 'cmple in 1648, He represented Totnes in (he cotn’ention 
parliament of 1660 and in the parliament of 1661, and became 
a steady supporter of Arlington, in oppo.sition to the (haiucllor, 
('laremlon. On (he mitbreak of the Dutch w-ar in 16(14 Clifford 
was appoinled commi.ssioner for the care of the siik and of pris¬ 
oners; afterwards knighted and apiiointed ambassador to north¬ 
ern Euroiie, he served with the fleet in 1665 and 1666, and in 
Oct, 1667 w'as one of tho,se selected by the (,'ommons lo prepare 
pa|M*rs concerning (he naval operations. In the same year he 
was made controller of the household, a privy councillor and a 
lommissioner for the treasury and in 1668 treasurer of the 
household. 

Clifford was an ardent Roman Catholic, a supporter of the 
royal prerogative, and of the French alliance as a means of 
forcing Romanism anrl ahsolule government on the country. As 
one of the Cabal ministry, therefore, he co-operated zealously 
with the king in bnaaking through the Triple Alliance and in 
effecting iui understanding with Frame. He was the only minis¬ 
ter, besides Arlington, entrusted with the secret treaty of Dover 
of 1670, which he signed as well as the ostensible treaty shown 
to all the members of the Cabal In 1672, during (he absence 
of Arlington and Coventry abroad, Clifford acted as principal 
secretary of state, and was chiefly re.sponsible for (he “.slop of 
(he exchequer” and probably also for the attack u|)on (he Dutch 
Smyrna fleet. He was ai)i>ointecl that year a commi.ssioner lo 
enquire into (he settlement of Ireland. On April 22 he was raised 
to the iK’crage, and on Nov. 28, by the duke of York’s interest, 
was made lord treasurer This excited the jealousy of Arlington, 
who had always a.spired to that olficc. and he helped to .secure 
Clifford's downfall by his supjMjrt of the Test Act of 1673 On 
the passing of the bill Clifford, a.s a Roman Catholic, followed (he 
duke of York into retirement. His resignation caused consider¬ 
able astonishment, since he had never publicly professed his re¬ 
ligion, and in 1671 had even built a new Protestant chapel at his 
home at Ugbrook. According to Evelyn, however, his conduct was 
governed by a promise previously given to James He gave up 
the treasuryship and his seal in the privy council in June. On 
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July V. 167,^, he received a general pardon from the king. In 
Aut^uht he said a last farewell to Evelyn, and in less than a month 
he died at Ughrook. In Evelyn’s opinion the cause of death was 
.suitide, but his suspicions do not appear to have received any 
contemporary suppKjrt. Clifford was one of the W'orst advisers 
of Charles 11 , hut a sincere and consistent one. Evelyn declares 
him “a valiant, uncorrupt gcmileman, ambitious, not covetous, 
generctus, passionate, a most constant, sincere friend.” lie mar¬ 
ried Eli/abclh, daughter of William Martin of Lindridge. Devon¬ 
shire by whom he had 15 children, four sons and seven daughters 
surviving him He was succeeded as 2nd baron by Hugh, his 
tilth, but eldest surviving son. 

See (\imbrnig,r Modrrn liistcny, vol. v. (1908). 

CLIFFORD, SIR HUGH, C.C.M.Cr.; G H E. (THf,r.-io4i 
|{riti-.h cohinial gov'ernor, son of Maj.-Gen. Sir H. H. Clifford. 
V.C , K C .VLC. , was born in London on March 5, iHOh, and was 
ediualed at Woburn Park. In 18S3 Clifford [lassed into the 
Malay Slatc-s civil service, and, after executing a special mission 
towards the sultan of Pahang in 18M7, became the govcTnor’s 
agent there. After tilling sevcTal other administrative posts, he 
reltuned to Pahang as Hritish resident during the years iHc)6-<)c). 
I'our years later he became colonial secretary at Trinidad, and 
wa^ transferred in the same capacity In Ceylon in 1907, where he 
remained until his ap|H)intmc‘nt as governor of the Gold Coa.*:! in 
He was governor of Nigeria. i()io- 35 : (’eylon, 
aiicl tlic Straits Sefilemenis. i()27~.i(). Aimrt from his career in 
the colonial service, Sir Hugh Cliltord made* his name ns a 
writer of distinction, his stories of the Malay }>eninsula being 
among the best of his works of fiction. He married as his second 
wile the novelist, Mrs Henry de la Pasture. Among his mimerons 
works may be meritionecl the following: Sfudin^ in Brou'ii Hu¬ 
manity (i8qS); lUtdi-Whackinc. ficjoi); \falnyan Monochromes 
( i(;m) and The Turtlicr Sole of Silence (icjih). Sir Hugh also 
compiled with Sir Frank Swettenh.ini a Dictionary of the Malay 
l,Hn\iuai\e. He rcMired from the colonial service in i()20 and died 
Dec. icy icj4r. 

CLIFFORD, JOHN (iH.pj-iQ.yt), British Nonronformi.st 
minister and politic ian, son of a vvaqi-machini.st at Sawley, Derby¬ 
shire, was born on Oct. lO, 183!). He worked in a lace factory 
where he attracted the notice of Baptists, who s<-nt him to the 
ac adimiv at Leicester and the Bajitist college at Nottingham to be 
educated for the ministry. In iSs8 he was called to Praed Street 
chapel, I’addington (Ixmcloni. and while ofliciating there he at¬ 
tended Cniver^ity college and pursued his iduration at the Brit¬ 
ish Museum. He took his B.A. (i8()i), H.Sc. (1802), M.A. 
( iSc^ ). and LL.B. (i 860 ), and in 1883 he was given an honorary 
1 ) 1 ) by B;ites college-, I' S.A. .\t Praed Street chapel he obtained 
a large following, and in 1877 Westbourne Park chapel was 
opened for him. As a preacher, writer, propagandist, and ardent 
I^iberal politician he became a power in the Nonconformist body. 
He was president of the London BiijMist Association in 1870, of 
the- H.ipiisl Lnion in 1SS8 and iSoo. and of the National Council 
of Evangelical Churches in iScj8. His prominence in jxilitics 
dales from 1003. in consequence of his advocacy of “pas.sive re¬ 
sistance” by non-payment of taxes to the Education Act of 1002. 
Into lhi^ movement he threw himself with militant ardour, his 
own goods being distrained upon, with those of numerous other 
Nonconformists The ‘Jxissive resistance” movement, with Dr. 
Clifford as its chief leader, contributed to the defeat of the Union¬ 
ist Government in Jan. ioo6. and his efforts were then directed 
to getting a new act passed which should be undenominational. 
The rejection of Mr. Birrell’s bill in ux)6 by the House of Lords 
led Dr, ('lifford and his followers to denounce the House of Lords, 
but as year by year went by, up to u)OQ. with nothing but failure 
on the part of the Liberal ministry to solve the education problem 
—f.iilurc due not to the Hou.se of Lords but to the inherent dif- 
bc nlties of the subject—‘‘jxis.sive resistance” lost its interest. Dr. 
C’litford received a C.H. in 1021, smd died on Nov. 20, 1023. 

His chief writings are The EnHisk Baptists fi 8 Si); The Christian 
CrrtdiHlirK. 2nd ed. (1Q04); The I'Himatr Problrms of CkrislMnity 
( 10061 . .S>e C. T. Bateman: John Clifford (1904) : 1 ). Crane: John 
Cliff^^rd (o>o8) ; Life nnd Lftiffs, rd. by Sir James Marchant (1924). 


CLIFFORD, WILLIAM KINGDON (184S-1879), Eng¬ 
lish mathematician and philosopher, was bom on May 4, 1845, 
at Exeter, where his father was a leading citizen. He was edu¬ 
cated at King’s college, London, and at Trinity college, Cambridge, 
where he was elected fellow in 1868. In 1871 he was appointed 
profea.sor of mathematics at University college, London, and in 
1874 became fellow of the Royal Society. In 1875 he married 
Lucy, daughter of John Lane, of Barbados, well known under her 
married name as a novplist and dramatist. In 1876 Clifford, a 
man of high-strung and athletic, but not robust, physique, began 
to fall into ill-health, and after two voyages to the South, died, dur¬ 
ing the third, of pulmonary consumption at Madeira, on March 
3, 1879, leaving his widow with two daughters. Mrs. W. K. Clif¬ 
ford (d. IQ29) earned for herself a prominent place in English 
literary life as a novelist, and later as a dramatist. Her best-known 
story, Mrs. Keith's Crime, (1885), was followed by several other 
volumes, the best of which i.s Aunt Anne (1893); and the literary 
talent in the family was inherited by her daughter Ethel (Lady 
Fisher Wentworth Dilke), a writer of some charming verse. 

Clifford impressed all his contemporaries as a man of extraor¬ 
dinary acuteness and originality; he had also quickness of thought 
and speech, a lucid .style, wit and poetic fancy, and social warmth. 
He was a mathematician of the front rank, and contrary to the 
excessively analytic tendency of the Cambridge mathematicians, 
‘ above all and before all a geometer.” In hi.s theory of graphs 
he made fruitful suggestions. He was interested in universal 
algebra, non-Euclidean geometry and elliptic functions, his papers 
Preliminary Sketch of Bi-quaternions” (1873) and “On the 
Canonical Form and Dissection of a Riemann’s Surface” (1877) 
ranking as classics. He also wrote “Classification of Loci” (1878), 
on algebraic forms and projective geometry. 

As a philosopher Clifford's name is chiefiy associated with two 
phrases of his coining, “mind-stuff” and the “tribal self.” The 
latter gives the key to Clifford’s ethical view, which explains con¬ 
science and the moral law by the development in each individual 
of a “.self” which pre.scribes the conduct, conducive to the welfare 
of the “tribe.” Clifford was prominent in the battle between Dar¬ 
winian science and Victorian theology. 

His works, published wholly or in part after his death, arc, 
Elements of Dynamic (1879-87); Seeing and Thinking, popular 
.science leiture.s (1879); Lectures and Essays (introduction by 
Sir F. Polloc k. 1S79); Mathematical Papers (cd. R. Tucker, intro, 
by J. S. Smith, 1882); and The Common Sense of the Elxaet 
Sciences, completed by Profe.ssor Karl Pearson (1885). 

CLIFFSIDE PARK, a borough of Bergen county, New Jer- 
.sey. U S A., on the Jkilisades overlooking the Hud.son river, about 
oi»posite looth street in New' "N'ork city. The railroad station is 
Wcehawkrn (q.v.). It is a rapidly grow'ing residential suburb, 
with a population of 5,709 in 1920; it was 15,267 in 1930 and 
in 1940 by the federal census. 

CLIFTON, watering-place and western residential suburb of 
Bristol, England, with stations on the G.W.R. and L.M.S.R. It 
occupies the lofty cliffs overhanging the river Avon (q.v.), at a 
height of 245 ft. above which Brunei’s (q.v.) famous suspension 
bridge (1832-64), with a span of 702 ft., bestrides the gorge. 
The famous hot springs of Clifton (in HotwelLs) to which the 
town owed its rise, i.ssue from the foot of St. Vincent’s rock 
(308 ft.), which abounds in fossils. The water has a temperature 
of about 76°. Immediately above the suspension bridge the 
Clifton Rocks funicular railway ascends from the qua>'s by the 
riverside to the heights above. The Clifton and Durdham downs 
(both on the Gloucestershire side of the river and Bristol cor¬ 
poration proi^ertv), form the principal pleasure grounds of Bris¬ 
tol, commanding a beautiful prospect over the irregularly built 
city, and over the well-wooded country. 

Three ancient earthworks on Clifton down bear witness to an 
early settlement on the spot, and a church was in existence os 
tar back as the time of Henr>’ 11 , when it was bestowed by 
William de Clyfton on the abbot of the Austin c.anons in Bristol; 
but there is no surviving church older than the iSth century. 
Clifton giv'es name to a Roman Catholic bishopric. Clifton col¬ 
lege, a public school, was founded in 1S62. 



CLIFTON- 

CLIFTON, a town of Arizona, U.S.A., on the San Francisco 
river and the Southern Pacific railway, near the eastern boundary 
of the state; the county seat of Greenlee county. The p)opulation 
in 1940 was 2,668. It was formerly in the Morenci-Metcalf cop- 
{)or-mining district. Metcalf was abandoned and all the build¬ 
ings removed. Morenci is the site of a $40,000,000 open-pit 
copper-mine development, to make available 270.000,000 tons of 
low-grade copper ore. Clifton was settled about 1870, and was in¬ 
corporated in 1908. It is the oldest copper-mining camp in the 
State. 

CLIFTON, a city of Passaic county. New Jersey, U.S.A. 
It.s area is ii sq.mi. It is served by the Lackawanna and the 
Erie railw'ays. The population in 1930 was 46.875 and in 1940 it 
was 48.827. There are 50 major industries manufacturing tex¬ 
tiles. steels, chemicals, aircraft appliances, etc. Production in 
1940 was valued at $102,000,000. It has the city-manager form 
of government. 

CLIFTON FORGE, a city of western Virginia, U.S.A,, amid 
the superb scenery of the Allegheny mountains, on the Jackson 
river; in Allegheny county, but administratively independent of it. 
It is on federal highway 60. and is served by the Chesapeake and 
Ohio railway. The population in 1920 was 6,164, of w'honi 1,000 
were Negroes; in 1940, it was 6,461 by the federal census. The 
city has railroad repair shops, is a distributing point for coal from 
the near-by fields, and is headquarters of the w'estern division of 
the Virginia Public Service company. Clifton Forge, formerly 
culled Williamson, was incorporated in 1884. The gap formed here 
by the river has been used for travel across the mountains ever 
since the dnvs of the Indians. Douthat State Park is near by. 

CLIMACTERIC, a critical period in human life (from the 
Gr. KXLfxaKTrjp, the rung or step of a ladder); in a medical sense, 
the period known as the “change of life,” marked in women by 
the menopause. The word is also used of any turning-point in the 
history of a nation, a career, etc. 

CLIMATE, ARTIFICIAL. The usual significance of the 
word climate is to indicate tlje result of all the solar and terrestrial 
influences or factors which affect animal or vegetable life. These 
factors include temperature and humidity; gaseous composition; 
pressure and movement of air; light intensity and quality. An arti¬ 
ficial climate may be similarly defined as a more or less mechani¬ 
cal control of one or more of these factors in a comparatively 
restricted space independent of and in contrast to the natural 
climate at that particular location. In a broader sense the appli¬ 
cation of air conditioning to industrial processes might be included 
under the term artificial climate. In some processes such as the 
textile industries large quantities of energy, used in driving, spin¬ 
ning and weaving machinery, are liberated as heat in a relatively 
small space. Air conditioning is important in this case both to 
provide a liveable humidity and tempxjrature for the employee, and 
a suitable temperature and humidity for working the fibre. (See 
Air Conditioning.) 

In a more restricted sense artificial climate, as it affects animal 
or vegetable life, has a more limited application. The mechanical 
control of temperature and humidity has been used in theatres, 
schools, churches and other similar public meeting places to insure 
the comfort and well-being of the audience at all seasons of the 
year. For this work it has been found that a temijcrature of about 
75 ^' F and a relative humidity of 55% is most comfortable for the 
average i:)erson in summer, while 70° F and 35 to 40% relative 
humidity are the most satisfactory in winter. In the crowded 
theatre the problem both summer and winter is to get rid of the 
heat generated. The average individual radiates sufficient energy 
as heat to raise the temperature of 30 cu.ft. of air approximately 
9° F per minute. From this it is calculated that about 30 cu.ft. of 
air per person per minute is necessary. The incoming air is nor¬ 
mally supplied at a temperature a few degrees lower than the opti¬ 
mum for comfort so that it can function in removing heat from the 
audience. The air intakes or positive pressure supply openings arc 
usually placed in the ceiling of the room, while the exhaust duct 
or negative pressure openings are distributed more or less uni¬ 
formly along the floor, beneath the seats. There is also need for 
humidification of air in dwelling houses in winter, as it has been 
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shown that air t:vken from the outside at a temperature of 32® F 
or less and heated to 70® is. in general, much too low in humidity 
for human comfort. Mechanical devices for spraying or other¬ 
wise introducing additional water vaiwr in appreciable amounts 
are now used for this purpose. 

Light has been used in the treatment of human diseases, since 
Finsen studied the effects of various regions of sunlight ami arti¬ 
ficial light sources during the years 1893 to i(>o.p More recently 
(1918-22) Huldschinsky, Hess and others have .shown that the 
extreme ultra-violet region of sunlight (wave-length 312 to 290 
millimicrons) is effective in the cure of the disease rickets, (juitc 
generally in animals, and particularly in human being.s. Since this 
time the control of light intensity and quality along with air 
conditioning h;is been u.sed in sanitaria and solaria for the treat¬ 
ment of specific diseases and as a general tonic, both physical and 
mental in its effects on the individual. Human patients have been 
treated at the Battle Creek sanitarium. Battle Creek. Miih . for 
several years with a typical installation of this sort, hour carbon 
arc lamps of about 22 amperes current consumption placed at a 
distance of 3oin. from each patient are used in general irradiation.s 
at this institution. The air temixirature i.s regulated to aiu)Ul 78'’ F 
and relative humidity is maintained at about 70';^, The quality 
of light output of the carbon arc lamps can tx‘ altered within limits 
by using carbons impregnated or cored with different metallic 
salts. Carbons cored with cerium fluoride are commonly used in 
the production of a light source which approximates sunlight very 
closely, both in the visible and ultra-violet regions. More of the 
extreme ultra-violet beyond wave-length 290 millimicrons can be 
added by the addition of iron to the core material. Mercury vajxnjr 
arcs in quartz tubes have also been generally used for irradiating 
human patients. This light .source includes the extreme ultra¬ 
violet region which is not found in sunlight and has in addition 
several bright lines in the visible region and the near ultra-violet, 
It docs not, however, approach sunlight in colour distrihulion. 

The volume concentration of oxygen gas in air has been accu¬ 
rately regulated in hospital rooms designed for the treatment of 
pneumonia patients at the Rockefeller Institute for medical re¬ 
search, New York city. Oxygen is maintained at about 40% or 
about twice the normal concentration of the atmo.spherc in these 
rooms. The use of such an atmosphere is often successful in sup¬ 
plying sufficient oxygen to the lungs of a patient W'hose crffective 
lung capacity has been greatly diminished by the di.scase Arti¬ 
ficial climate hu.s been used at the Boyce Fhompson institute for 
plant research, Yonkers, N.Y., and other .similar institulion.s to 
.study the effects of environmental factors on jdant development, 
reproduction and other life processes. In such a study aj)plied to 
plants the main factors con.sidered are temperature, humidity and 
movement of air, carbon dioxide supply, light intensity and cjualily 
and day length. Most seed plants grow well within a tcmper.Uure 
range of 60 to 80® F but the optimum temixraturc for growth 
varies with the species. It may also vary with carbon dioxide 
supply and light intensity since it has been observed that many 
plants will grow more rapidly at a higher temperature when carbon 
dioxide supply and light intensity are both increased. A relative 
humidity of 50 to 8o^X' favourable for many seed plants, hut 
desert specie.s exist in nature at a much lower humidity, and some 
aquatic plants live in a humidity which clo.scly approximates com¬ 
plete saturation. Many common crop plants will increase in 
growth rate and amount of carbon fixed when solar light intensity 
is high, if the concentration of carbon dioxide in the atmosf)here 
is increased. The normal concentration is approximately three 
volumes of this gas in 10,000 of air, while the rate of photosyn¬ 
thesis, or carbon fixation by green plants, increases at least up 
to 10 limes this concentration. This fact was first applied com¬ 
mercially in Germany about 1917 when flue gases from the com¬ 
bustion of coal or coke were purified and the resulting carbon 
dioxide piped into greenhouses among growing plants This 
method has also been used in outdoor plots to increase the con¬ 
centration of the gas locally over sugar beet fields and other grow¬ 
ing crops. More recently pure charcoal briquettes have been 
burned in open stoves placed inside greenhouses, as a source for 
carbon dioxide. Increases of 50% or more in the green weight of 
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j>lant (issue produced in a Riven time have been obtained in this 
way. The succes.s of the method dejjends in part on light intensity 
hince the plant uses the energy of light to synthesize carbohydrates 
from the carbon dioxide in the air and water, entering the plant 
from the soil. In the tem[)erare zones during the winter months, 
light intensity is too low and day length too short for maximum 
photosynthesis of a numl>er of plants, 'fhis can be overcome by 
the use of artificial light of a suitable intensity and ciuality for a 
few hours each night. Most .seed plant.s grow well in greenhouses 
in the winter when daylight is supplemented with about six hours 
of artificial light each night. Longer light periods produce leaf 
injury or even death in a number of species. Many seed plants 
(an be grown entirely with artificial light as a source of energy 
for photosynthesis. A room has lieen ecjuipped for this work at 
the boyi c Thompson institute for plant research. This room is 
about 11 ft sf|uare and i.s illuminated by 25 1,500-watt incandescent 
tyi>e g;is-filled lanijis arranged in (he ceiling so as to give equal 
distribution of light over the floor area. A false ceiling of glass 
over which water can be circulated is placed between the lamps 
and the chamber in which the plant.s are grcjwn. This serves as a 
ray filler which ab.sorbs the infra red or heat rays from the lamps. 
Both lem|>erature and humidity are controlled in this room by 
standard air conditioning machinery. The refrigeration unit used 
to cool water for this work has a capacity of 15 tons of ice per 24 
hours. 'I'he air conditioning system has sufficient capacity to 
maintain any temperature between 45 ' and qo" F, accurately regu¬ 
lated in the chamber under the bank of lamps. Carbon dioxide is 
delivered continuously into the growth chamber through a system 
of meters so as to maintain a concentration of about 30 parts in 
10,000 of air. 'I'he eflects of temperature, humidity, light intensity, 
((ualily and day length, and carbon dioxide supiily can be studied 
in such an artificial climate during the entire life history of 
the i)lant. 

Many plants grow very rapidly in an artificial climate. Some of 
the grains such as s[)ring wheat and oat.s were grown from seed to 
head in 35 days. Red clover, a biennitil in (he present system of 
agriculture, grew’ from seed to flower in 38 days. Illumination 
values of the order of 300-1 ,ooo-foot candles are required for 
normal photosynthesis in plants. The light quality must be 
similar to sunlight, that is, it must contain both the red and blue 
regions of the spectrutn. The gas-tilled incandescent type of lamp 
is not an ideal source of light for plant growth, as it has too much 
red and infra red and insuflicient blue. It has a di.stinct advan¬ 
tage, however, in that it is easily maintained over long periods of 
time. It should be noted that day length is an important consid¬ 
eration in the flowering of plants growing in artificiul climates. 
As shuwii originally by Carrier and Allard in lO-o, some plants, 
such as the salvia and cosmos, flower on the short day lengths of 
tall, spring and winter. Other ])lants like the lettuce and radish, 
flower on the long days of summer. A third group, like the buck¬ 
wheat. is not affected by day length and is, therefore, an ever- 
blcioming type. 'Fhesc considerations apply eciually well w'hcn 
plants are grown under artificial illumination. Day lengths of 15 
hours or less usually cause dowering in short day plants, while 
day lengths greater than this cause flowering only in long day 
lilants or in the everblooming types. 

'I'o date there has been no practical application of the grow'th of 
plants solely with artificial light in a mechanically controlled 
environment. Artificial light has been used commercially to sup¬ 
plement sunlight for a short time in forcing especially valuable 
flowers. With (he advent of a more suitable light source and 
cheaper pow'er, an application mav be found in the future. 

(J. M A ) 

Srr jdsn Dayiiout. Artifu'iai.; Ccimatk in the Treatment or 
DistASf.; HEiaoniERAi’V. 

CLIMATE AND CLIMATOLOGY. The word clima 
(from Cr K\i'i'etr,to lean or incline) was used by the Greeks for 
the sujnx>secl slope of the earth towards the pole, or for the incli¬ 
nation of the earth’s axis. A change of clima then meant a change 
of latitude I’he latter was gradually seen to mean a change in 
atmospheric conditions as well as in length of day, and clima thus 
came to have its present meaning. “Climate” is the average con- 
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dition of the atmosphere. “Weather” denotes a single occurrence, 
or event, in the series of conditions which make up climate. The 
climate of a place is thus in a sen.se its average weather. Clima¬ 
tology is the study or science of climates; it is a branch of the 
science of meteorology 

Climatic Elements and Their Treatment —Climatology 
has to deal with the atmospheric conditions which affect human 



Fig. 1.—CLIMATOLOGY: DIAGRAM OF RELATIVE AMOUNTS OF INSOLA- 
TION RECEIVED AT DIFFERENT LATITUDES IN DIFFERENT MONTHS 
Latitudes are shown on left margin, months on right, and values by the 
vertical distance above the plane of the two margins 

life, viz., temperature (including radiation); moisture (including 
humidity, precipitation and cloudin(‘s.s I; wind (including storms) 
and evaporation. Climate deals first with average conditions, but 
a satisfactory pre.sentation of a climate must take account, also, 
of regular and irregular daily, monthly and annual changes, and of 
local departures, mean and extreme, ^rom the average conditions. 
The mean minimum and maximum temperatures or rainfalls of a 
month or a season are important data. Further, a determination 
of the frequency of occurrence of a given condition, or of certain 
values of that condition, is important, for periods of a day, month 
or year, as for example the frequency of winds according to direc¬ 
tion or velocity; or of different amounts of cloudiness. The 
probability of occurrence of any condition, as of rain in a certain 
month, i.s also a useful thing to know. 

Solar Climate.—Climate, in so far as it is controlled solely by 
(he amount of solar radiation which any place receives by reason 
of its latitude, is called solar climate. Solar climate alone w’ould 
prevail if the earth had a homogeneous land surface, and if there 
were no atmosphere. The relative amounts of insolation received 
at different latitudes and at different times at the upper limit of 
the earth's atmosphere, i.e., without the effect of absorption by the 
atmosphere, are shown in fig. i after Davis. The latitudes are 
given at the left margin and the time of year at the right margin. 
The values of insolation are shown by the vertical distance above 
the plane of the two margins. At the Equator, where the day is 
always 12 hours long, there are two maxima of insolation at the 
equinoxes, when the sun is vertical at noon, and two minima at 
the solstices when the sun is farthest off the Equator. The values 
do not vary much through the year because the sun is never very 
far from the zenith, and day and night are always equal As 
latitude increases, the angle of insolation becomes more oblique 
and the intensity decreases, but at the .same time the length of day 
rapidly increase? during the summer, and towards the pole of the 
hemisphere which is having its summer, the gain in insolation 
from the latter cause more than compensates for the loss by the 
former. The double period of insolation above noted for the 
equator prevails as far as about lat. 12*' N. and S.; at lat. 15° the 
two maxima have united in one, and the same is true of the min¬ 
ima. At the pole there is one maximum at the summer solstice, 
and no insolation at all while the sun is below the horizon. On 
June 31 the Equator has a day i2hr. long, but the sun does not 
reach the zenith, and the amount of insolation is therefore less 


INSTRUMENTS FOR DETERMINING CONDITIONS OF THE WEATHER 


1. Mircurml barometer, jtivenled by Torrirelli in 1643. Each tube hrildi 
a column of mercury, which rises and (alls according to pressure of sur¬ 
rounding air. 2. Anemometer, for measuring velocity of wind. Three cups 
attached to hurUontal arms revolve at speed varying according to wind 
velocity. 3. Windvane or anemoscope, indicates direction of the wind. 
This 4-ft. vane may be connected with the recording instrument (fig. 4) 
4. Weather recording register eouipped to record changes at one-minute 


Intervals. Instrument registers the velocity and direction of wind, 
in hundredths inches and the duration of sunshine. 5. Tipping biick 
gauge, in parts. 6. Standard barograph or recording aneroid bar 
with cover removed. 7. Intermediate range thermograph which t 
continuous record of the temperature on a revolving drum. 8. 1 
sunshine recorder, electrically connected with recording instrument ( 
determines duration of sunshine 
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LAUNCHING A RADIOSONDE. ROBOT WEATHER OBSERVER 

A KutruUng balloon rarnn the r«dr,uund« to heighti ot 10 to 15 mi. During the flight the inttrument emit*, at 
hi let interveU, radio ngnaU which are recorded by tha (tation'e ground aouipment. By referring the»e recorded 
i-gnali to a calibration chart the preMure, temperature and humidity ot the atmoipher* through which the initru- 
inent hat beer tamed art obtained An attached parachute retards the fall of the radiotonde to the ground after 
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than at the equinox. On the northern tropic, however, the sun is 
vertical at noon, and the day is more than i jhr. long. Hence the 
amount of insolation received at this latitude is greater than that 
received at the equinox at the Equator. From the tropic to the 
p)olc the sun stands lower and lower at noon, and the value of 
insolation would steadily decrease with latitude if it were not for 
the increase in the length of day. Going polewards from the north¬ 
ern tropic on June 21, the value of insolation increases for a time, 
because although the sun is lower, the number of hours during 
which it shines is greater. A maximum value is reached at about 
lat. 43i°N. The decreasing altitude of the sun then more than 
compensates for the increasing length of day, and the value of 
insolation diminishes, a secondary minimum being reached at 
about lat. 02'\ Then the rai)idly increasing length of day towards 
the pole again brings about an increase in the value of insolation, 
until a maximum is reached at the pole which is greater than the 
value received at the Equator at any time. 

On June 21 there are therefore two maxima of insolation, one at 
lat. 43i° and one at the north pole. From lat. 43^° N., insolation 
decreases to zero on the Antarctic circle, for sunshine falls more 
and more obliquely, and the day becomes shorter and shorter. 
Beyond lat. 66j° S. the night lasts 24 hours. On Dec. 2t (he con¬ 
ditions in southern latitudes are similar to tht)se in the northern 
hemisphere on June 21. but the southern latitudes have higher 
values of insolation because the earth is then nearer the sun. At 
the equinox the days are equal everywhere, but the noon sun is 
low’er and lower with increasing latitude in both hemispheres until 
the rays are tangent to the earth’s surface at the poles (except 
for the effect of refraction). Therefore, the values of insolation 
diminish from a maximum at the Equator to a minimum at both 
poles. 

The earth’s atmosphere weakens the sun's rays. The more 
nearly vertical the sun. the less the thickness of atm{)sphere 
traversed by the rays. The values of insolation at the earth’s 
surface vary with the condition of the air as to du.st, clouds, 
water vapour, etc. As a rule, e\'en when the sky is clear, about 
one-half of the solar radiation is lost during the day by atmos¬ 
pheric absorption. The great weakening of insolation at the pole, 
where the sun is very low, is especially noticeable. The following 
table (after Angot) shows the effect of the earth’s atmosphere 
(coefficient of transmission 0-7) upon the value of insolation 
received at sea-level. 


Valurx of Dally Insolation at the Upper Limit of the Earth's 
Atmosphere and at Sea-Level 


Lat. 

Upper limit of 
atmospluTc 

Earth’s surface 


Equator 

40" 

N. pole 

Equator 

40" 

N. pole 

Winter solstice 

948 

^6o 

0 

5 .S 2 

124 

0 

Equinoxes 

1000 

>73 

0 

612 

4 II 

0 

Summer solstice 

888 

ms 

1210 

_517_ 

O60 

494 


These values arc relative only; during the present century the 
Astrophysical Observatory of the Smithsonian Institution of 
Washington, under the direction of C. G. Abbot, has estimated 
the actual intensity of the sun’s radiation at the limit of the 
earth’s atmosphere as 1-95 gramme-calories jx*r sq.cm, jx-r minute, 
(See Radiation, Rays.) This value is termed the “.solar con¬ 
stant.” though it varies within about five })cr cent, on either 
side of this mean value. The value of 1,000 on the above .scale 
represents about 940 gramme-calories per .sq.cm, of horizontal 
surface. 

Physical Climate.—The distribution of insolation explains 
many of the large facts of temperature distribution; for example, 
the decrease of temperature from Equator to poles; the double 
maximum of temperature on and near the Equator; the increas¬ 
ing seasonal contrasts with increasing latitude, etc. But the 
regular distribution of solar climate between Equator and poles 
which would exist on a homogeneous earth, whereby similar con¬ 
ditions prevail along each latitude circle, is very much modified 
by the unequal distribution of land and water; by difference of 


altitude; by air and ocean currents, by varying conditions of 
cloudiness and st> on. The uniform arrangement of solar climatic 
belts arranged latitudinally is interfered with, and what is known 
as physical climate results. According to the dominant control 
we have solar, continental and marine, and mountain climates. 
In the first-named, latitude is the essential; in the .second and 
third, the inllucnce of land or water ; in the fourth, the effect of 
altitude. 

Classification of the Zones by Latitude Circles.—The five 
familiar zones arc the so-called torrid, the two temperate and the 
(wo frigid zones. The torrid zone is limited m)rth and south by 
the Tropics of Cancer and Caiiricorn, the F.quator dividing the 
zone into two equal parts. 'I’he temperate zones are limited 
towards the Equator by the Tropics, and towards the poles by 
the Arctic and Antarctic circles. The two polar zones are caps 
covering both polar regions, and hounded on the side towards the 
Equator by the Arctic and Antarctic circles. These are really 
zones of solar climate. The tropical zone has the greate.si annual 
amount and the least annual variation of insolation. Its annual 
range of temperature is very slight. Beyond the Tropics the 
contrasts between the seasons rapidly become more marked. The 
polar zones have the greatest variation in insolation between 
summer and winter. They also have the minimum amount of 
insulation for the whole year; their summer is so short and cool 
that the heat is insufficient for most forms of vegetation, especially 
for trees. The temixrate zones are intermediate between the 
tropical and the polar in the matter of annual amount and of 
annual variation of insolation. Temperate conditions do not 
characterize these zones as a whole. They are rather the sea.sonal 
belts of the world. 

Temperature Zones.—The astronomical classification of the 
zones serves very well for purposes of simjile description, but a 
glance at any isothermal chart shows that the isotherms do not 
coincide with the latitude lines. In fact, in the higher latitudes, 
the former sometimes follow the meridians more closely than 
(hey do the parallels of latitude. Hence it has been suggested 
that the zones be limited by i.sotherms rather than by parallels of 
latitude, and that a closer approach be thus made to the actual 
conditions of climate. Supan' has suggested limiting (he hot belt, 
which corresponds to, but is slightly greater than, the old torrid 
zone, by the two mean annual i.sotherms of 68" F—an isothermal 
line which approximately coincides with the ixilar limits of the 



trade-winds and with the natural distribution of palms. The limits 
of these zones, according to the most recent information, are 
shown in fig. 2. The hot belt widen.s somewhat over the continents, 
chiefly because there is a tendency towards an equalization of the 
temperature between Equator and poles in the oceans, while the 
stable lands acquire a temperature suitable to (heir own latitude. 
Furthermore, the unsymmetrical distribution of land in low lati¬ 
tudes of northern and southern hemisfiheres makes the hot licit 

''A Supan, Grundxuge der physischen Brdkunde (Leipzig, 1896), 
8S-6q, Also Atlas of Meteorology, PL i. 






CLIMATE AND CLIMATOLOGY 


8i6 

extend farther north than south of the Equator. The jKjlar limits 
of the temperate zones are fixed by the isotherm of 50° F for the 
warmest month. Summer heat is more imfwrtant for vegetation 
than winter cold, and where the warmest month has a temperature 
below 50' F cereals and forest trees do not grow. The two polar 
caf)s are not symmetrical. Extended land masses in high northern 
latitudes carry the tcmijeraturc of 50° F in the warmest month 
farther jM)leward there than is the case in high southern latitudes 
occupied by the oceans whj( h warm less easily and are constantly 
in motion. Hence the .southern cold cap, with equatorial limits 
at about lat. 50“^ S , is much larger than the northern fwlar cap. 
The northern temperate belt in which the great land areas lie 
is much broader than the .southern belt, especially over the conti¬ 
nents, These temperature zones emjthasize the natural conditions 
of climate more than is the case In any subdivision by latitude 
circles, and they bear a fairly cio.se resemblance to the old zonal 
classification of the Greeks. 

ClassiAcation of Climates.—The best and most logical form 
of das.sifi<:ation is one which takes account of all the different 
climatic elements. Such a scheme has been j)repared by W. 
Kbp|X‘n (Die Klimate der Erde, Berlin and Leipzig 1923) and 
assigns almost as much importance to rainfall as to tempe^rature. 
Since the rainfall cle[)encls largely on prevailing winds, this classi¬ 
fication also takes account of the zones of wind. Eight main zones 
are distinguished and divided and subdivided into a number of 
climatic provinces and smaller areas. Each subdivi.sion is dis- 
tingui.shed by a formula comprised of the main division followed 
by the initial letters of its characteristics: e.g., the climate of 
Swakopmund is described as BWkn, which means a sub-tropical 
(B) de.sert (Wiiste) climate with a cold (kalt) winter and fre- 
(|uenl fog (Nebel). The eight zones are: A tropical rain zone 
with the coldest month usually above 64® F and rainfall above the 
limit of dryne.ss (which varies according to the temperature and 
the sea.sonal distribution of rain); two zones of dry (steppe and 
desert) climate; two zones of warm temfierate rain climate with 
the mean temperature of the coldest month between 64® and 27® 
F. (Ihestf include the “Mediterranean” and most of the “mon- 
.soon” climatic areas); a zone of “boreal” or snow and forest 
climate (withhot summers and cold winters below 27® F), which 
requires a large area of land and is conscciuently missing in the 
southern hemisphere; and (wo polar caps of “snow climate” with 
the mean temperature of the warme.st month below 50® F. 

Marine or Oceanic Climate.—Areas can also be classified 
climatically according to their po.sition relative to the great land 
masses, and irrespei live of their latitude. Land w-arms and cools 
readily, and to a considerable degree; water slowly and but 
little. The slow change.s in temperature of the ocean waters 
involve retardation in times of occurrence of maxima and minima, 
and a marine climate, therefore, has cool .spring and warm 
autumn, sea.sonal changes slight, a prevailingly higher relative 
humidity, a larger anuiunt of cloudiness, and a heavier rainfall 
than is found over continental interiors. In middle latitudes 
i>ceans have cli.stinclly rainy winters, while over continental 
interiors the colder months have minimum precipitation. Ocean 
air i.s cleaner and purer than land air and is generally in more 
active motion. 

Continental Climate.—Annual temperature ranges increase, 
as a whole, with increasing distance from the oceans. The coldest 
and warmest months arc usually January and July, times of maxi¬ 
mum and minimum temperatures being less retarded than in 
marine climates. The greater seasonal contrasts in temperature 
over the continents than over the oceans are furthered by the 
smaller humidity and cloudine.ss over the former. Diurnal and 
annual changes of nearly all elements of climate, irregular as well 
as regular, are greater over continents than over oceans. Fig. 3 
lllustratf.s the annual march of temperature in marine and con¬ 
tinental climate.s, Jacobabnd in India (J). and Funchal on the 
island of Madeira (M) arc representative continental and marine 
.stations for a low latitude. Olekminsk in Siberia ( 01 ) and Lerwick 
in the Shot lands (L) are good examples of continental and marine 
climates of high<'r latitudes in the northern hemisphere. 

Owing to tii.'iiance from chief source of water vapour—the 


oceans—air over the larger land areas is drier and dustier than 
that over the oceans. Yet even in arid continental interiors in 
summer absolute vapour content is surprisingly large, and in the 
hottest months percentages of relative humidity may reach 20% 
or 30%; e.g., in July, Luktschum with an average temperature of 
90® and a relative humidity of 31 per cent, has more moisture 
in the air than Valentia with a temperature of 59® and a relative 
humidity of 83 per cent. Cloudi¬ 
ness, as a rule, decreases inland, 
and with this lower relative hu¬ 
midity, more abundant sunshine 
and higher temperature, the evap¬ 
orating power of a continental 
climate in summer is much 
greater than that of the more 
humid, cloudier and cooler marine 
climate. Both amount and fre¬ 
quency of rainfall, as a rule, de¬ 
crease inland, but conditions are 
very largely controlled by local 
topography and prevailing winds. 
Winds average somewhat lower in 
velocity, and calms are more fre¬ 
quent, over continents than over 
oceans. Seasonal changes of 
pressure over the former giv^e 
rise to systems of inflowing and 
out-flowing, so-called continental, 
winds, sometimes so well de¬ 
veloped as to become true mon¬ 
soons. Extreme temperature 
changes over continents are the 
more easily borne because of the 
dryness of the air; because the 
minimum temperature of winter 
occurs when there is little or no 
wind, and because during the 
warmer hours of the summer 
there is the most air-move¬ 
ment. 

Desert Climate.—Desert air 
is notably free from micro¬ 
organisms. The large diurnal tem¬ 
perature range.s of inland regions, 
which arc most marked where there is little or no vegetation, give 
rise to active convectional currents during the warmer hours of 
the day. FIcnee high winds arc common by day, while the nights 
arc apt to be calm and rektively cool. Diurnal cumulus clouds, 
often ab.sent because of excessive dryness, are replaced by clouds 
of blowing dust. Excessive diurnal ranges of temperature cause 
rocks to split and break up. Wind-driven sand erodes and 
polishes the rocks. W'hcn the seiwrate fragments become small 
enough they, in their turn, are transported by the winds and 
further eroded by friction during their journey. Rivers “wither” 
away, or end in brackish lakes. 

Coast or Littoral Climate,^—Between pure marine and pure 
continental types coasts furnish almost every grade of transition. 
Prevailing winds are here important controls. When these blow 
from the ocean, climates are marine in character, but when they 
are off-shore, a modified continental climate prevails, even up to 
the immediate sea-coast. The former have smaller range of 
temperature; the air is damp, and there is much cloud. All the.se 
marine features diminish with increasing distance from the ocean, 
especially when there are mountain ranges near the coast. In the 
Tropics, windward coasts are usually well supplied with rainfall, 
and temperatures arc modified by sea breezes. Leeward coasts 
in the trade-wind belts offer special conditions. Here deserts 
often reach the sea as on the w'estern coasts of South America, 
Africa and Australia. Cold ocean currents, with prevailing winds 
along-shore rather than on-shore, are here hostile to cloud and 
rainfall, although the lower air is often damp, and fog is common 
in these regions. 
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ENCE OF CLIMATES IN LOW AND 
HIGH LATITUDES 





CLIMATE AND CLIMATOLOGY 


Monsoon Climate. —Exceptions to the general rule of rainier 
eastern coasts in trade-wind latitudes are found in monsoon 
regions, as in India, for example, where the western coast gets 
much rain from the south-west monsocn. As monsoons often 
sweep over large districts, not only coast but interior, a separate 
group of monsoon climates is desirable. In India there are really 
three seasons—the cool winter, the hot transition, and the wet 
summer monsoon. Little precipitation occurs in winter, and that 
chiefly in the northern provinces. The winter monsoon is nor¬ 
mally off-shore and the summer monsoon on-shore, but exceptional 
cases are found where the opposite is true, as in north-cast 
Ceylon. In higher latitudes the seasonal changes of the winds, 
although not truly monsoonal, involve differences in temperature 
and in other climatic elements. The only ell-developed mon¬ 
soons on the coast of the continents of higher latitudes arc those 
of eastern Asia. These are off-shore during the winter, giving 
dry. clear and cold weather; while the on-shorc movement in 
rummer gives cool, damp and cloudy weather. 

Mountain and Plateau Climate.—Temperature decreases 
upwards at an av'crage rate of 3® per i.ooofl., and for this reason 
and also because of their obstructive effects, mountains are im¬ 
portant climatic factors. Mountains as contrasted with lowlands 
are characterized by decrease in pressure, temperature and 
absolute humidity; increased intensity of insolation and radiation; 
usually greater frequency of, and up to a certain altitude more, 
j)recipitation. The highest habitations are about 16.000ft. above 
s(!n-level. at which altitude pressure has about half its sea-level 
value. The intensity of the sun’s rnys is very great in the cleaner, 
drier and thinner mountain air. Vertical decrease of temperature 
is c.si)eciall^ rapid during warmer months and hours; mountains 
are then cooler than lowlands. The inversions of temperature 
characteristic of the cohler months, and of the night, give 
mountains the advantage of a higher temperature then. At such 
limes cold air flows down the mountain sides and collects in the* 
valleys, being replaced by warmer air aloft. Hence diurnal and 
annual ranges of temperature on the mountain tops of middle 
and higher latitudes are lessened and the climate in this respect 
resembles the marine. High enclosed valleys often show con¬ 
tinental conditions of large temperature range and such valleys 
in Europe open to the north-east form local “Siberias.” Plateaus, 
as compared with mountains at the same altitude, have relatively 
higher temiieratures and larger temperature ranges. Altitude 
tempers heat in low latitudes. High mountain peaks, even on the 
Equator, can remain .snow-covered all the year round. 

No general law governs variations of relative humidity with 
altitude, hut on the mountains of Europe winter is the driest sea¬ 
son, and summer the dampest. At well-exposed stations there is 
a rapid increase in the vapour content .soon after noon, especially 
in .summer. The same is true of cloudine.ss, often greater on 
mountains than at lower levels, and usually greatest in summer 
when it is least in the lowlands. The higher Alpine valleys in 
winter have little cloud. This, combined with their low wind 
velocity and strong sunshine and the night temperature inver¬ 
sions, makes them winter health resorts. Owing to forced ascent 
of air over ri.sing ground, rainfall usually increases with height 
up to a certain point, beyond which, owing to lo.ss of water 
vapour, this increase stops. The zone of maximum rainfall 
averages about 6,000ft. to 7,000ft. in altitude in intermediate 
latitudes, being lower in winter and higher in summer. When 
there is a prevailing wind from one direction, the lee side of the 
mountains, and the neighbouring lowlands, are relatively dry, 
forming a “rain shadow.” Mountains resemble marine climates 
in having higher wind velocities than continental lowlands. Moun¬ 
tain summits have a nocturnal maximum of wind velocity, while 
plateaus usually have a diurnal maximum. 

THE TORRID ZONE 

Climate and Weather, —Climatic features here are simple 
and uniform. Periodic phenomena, depending upon the daily 
and annual march of the sun, are dominant ; non-periodic weather 
changes are wholly subordinate. In special regions only, and at 
^dal seasons, is the regular sequence interrupted by an occa¬ 
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sional tropical cyclone. These cyclones are comparatively infre¬ 
quent and generally bring very hc.avy r.iins; the devastation one 
may produce often affect.s the economic conditions for many 
years. 

Temperature.—Mean temperature is very high, and very 
uniform over the whole zone, with little variation during the year. 
The mean annual isotherm of 68® F. is a rational limit at the 
polar margins of the zone, and the mean annual isotherm of 
80° F. cnclose.s the greater portion of the land areas, as well as 
much of the inter-tropical oceans. The warmest latitude circle 
for the year is not the equator, but latitude 10® N. The highest 
mean annual teni|K*ratines, shown by the i.sotbenn of 85“!'., are 
in Central Africa, in India, the north of Australia and Central 
Amc'rica, but, with the exception of the first, the.se are.as are 
small. The temperatures average highest where there is little 
rain. In June, July and August there are large districts in the 
south of A.sia and north of Africa with temperatures over 90“ F. 

Over nearly all the zone mean annual range of temperature is 
less than 10° F., and over much of it. especially on the oceans, 
less than 5® F. Even near the margins of the zone the ranges 
arc less than 25® F,, as at Calcutta, Hongkong, Rio de Janeiro 
and Khartoum. Mean daily range is usually larger than mean 
annual; “night is the wdntcr of the Tropics.” Over part.s of the 
Pacific and Indian oceans from Arabia to the Caroline islands 
and from Zanzibar to New Guinea, as well as on the Guiana 
coast, minimum temperatures do not normally fall below 68® F. 
Towards the margins of the zone, however, (he minima on the 
continents fall to or even below 32" F. Maxima of over 1:0" F. 
occur over the deserts of northern Africa and a ri'ading of 136® F. 
at Azizia in Tunis is the highest known shade temperature. A 
district wht*re the mean ma,xima exceed 113® F. cwiends from 
(he wc*s(ern Sahara (0 north-western India, and over Central 
Australia, Near the Eejuator the maxima are not so high; and 
inter-tropical oceans .show remarkably small variations in tem¬ 
perature. 

The Seasons.—In a true inter-tropical climate the .sea.sons 
depend not on temperature, but on rainfall and the prevailing 
winds. Life is regulated in some cases almost wholly by rainfall. 
Although the rain is characteristically associated with a vertical 
sun, that season is not necessarily the holte.sl. Towards the 
margins of the zone, with increasing annual ranges of temperature, 
seasons in the extra-tropical scn.se grarlually appear. The associa¬ 
tion of uniformly high heat and humidity at most low-level 
places near the Equator is very enervating, and energetic physical 
or mental activity is difficult or impo.ssible for white men. The 
absence of a bracing cold W'inter is a great tlrawback and the 
uniformity of conditions makes one .sen.sitivc to slight changes of 
temperature. The drier intt:rior regions are more healthy, and the 
most energetic natives arc the desert dwellers. 

Pressure, Winds and Rainfall—Pressure is lowest near the 
eejuator, in the belt of tloldrums. Here the pres.surc gradients 
arc; small, and calms, variable winds and heavy rain and thunder¬ 
storms prevail. This region is one of the rainiest in the world, 
averaging about looin., and the sky is generally cloudy; it includes 
the dense forests of the Amazon and ecjuatorial Africa. The dol¬ 
drums extend from the Equator to about lo® N., but do not in¬ 
clude any part of the .southern hemisphere; on either side arc the 
bclt.s of trade winds, (he north-ea.st trade from about 10® (0 
30® N. and the south-east trade from about o® to 25® S. The 
trades are extremely regular and stable and except where they 
strike windward coasts or high mountains they bring fine bracing 
weather. Over oceans the skies show small detached clouds (trade 
cumulus) but over the western and central parts of the conti¬ 
nents the trade wind latitudes arc desert—the Sahara and Arabia, 
Kalahari and the desert of Australia. The boundaries between the 
trade winds and the doldrums move north and south following 
the sun, giving a “winter” dry sea.son and a “summer” rainy 
season, which near the equator is divided into two by a minor dry 
.season shortly after the summer solstice, Monsoon.s occur on 
many of the tropical lands, the best known being those of southern 
and eastern Asia, In the northern summer the south-west mon¬ 
soon, warm and moist, blows over the latitudes from about 10® 
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N. 1.0 arul Ix-yond the northern tropic, between Africa and the 
I’hilijtpines, giving rains over India, the East Indian archipelago 
and the eastern coasts of China. In winter, the north-cast mon¬ 
soon, the normal cold-season outflow from Asia, combined with 
the north-east trade, and generally lool and dry, covers the same 
district, coming from as far north as lat. 30'' N. Crossing the 
Ecjualor, these winds reach northern Australia and the western 
islands of the South I'acific as a north-west rainy monsoon, while 
this region in the (ijiposite season has the normal south-east trade. 
(It her monsoons are femnd in the (iulf of Guinea and in equa¬ 
torial Africa. Wherever they occur they control the seasonal 
changes. 

'Ihe regular occurrence and cool, dean air of the sea breeze 
make many districts habitable for whitci settlers. On not a few 
coast.s the .sea breeze is a true prevailing wind. The location of 
dwellings is often determined by exposure of a site to the sea 
bre-eze. 

Local thunderstorms are fre(|uent, have a marked diurnal 
periodicity, find their best opportunity in the equatorial belt of 
weak pressure gradients and high temjierature, and are commonly 
a.s.scjclalecl with the rainy season, being most common at the be¬ 
ginning and end of the regular raiys. In many places intense 
thuiidersiornis occur daily throughout the rainy sea.son. 

Cloudiness.—d'he average cloudinc-ss of the tropics does not 
differ greatly from that in l(‘m[>erate regions. 'The mean, in tenths 
of sky covered, is shown by the following table: — 


l.ulituil.' 

N. 

jio'N’ <r.! o'’ lo’ S. 

1 .atiii 

1 •» 

■ fo I i;... i =;•<>' 

S« >i , 


1 'c I .S-o 

Mean 

1 'f' 

! 4'V 1 .SM i S - 


•i-n 

40 


o 30 

S. 

3H 

5 -.t 

4-H 



Ilolli wholly dear and wholly cn’erc.ist days are rare in the 
Tropics; the sky is more usually abcuit half clouded. 

CLIMATIC SUBDIVISIONS 

The Equuturial Belt.—Within a few degrees of the Eejuator 
and when not iiiierferecl with by other controls, the annual curve 
of temiier.iture has two maxima following the (wo zenithal posi- 
tioti.s ot the- sun, and two minima at about the time of the sol¬ 
stices, 'Lhis eciuatorial tyjK* of annual march of temj>era(urc is 
illustratc'd in the* three curve.s for Hrazzaville. liatavia and Occam 
isl.uicl (tig .t). The greatest range is shown in the curve for 
Hrazzaville', inland in the (‘ongo valley; the' curve for Hata\'ia il¬ 
lustrates insular conditions with less range, and that for Ocean 
island oceanic ccnulilions with a 
range of only o s " L- 

.•\s the bdl of raims swings 
bac k and forth ac ros.s the Eciuator 
alter the sun, there should be (wo 
rainy .seasons with the sun ver¬ 
tical. and two dry .se.isons when 
the sun is f.irthest from the 
zenith, and while the trades blow 
These conditions prevail on the 
Ecjuator, and as far north and 
south of the laiuator (about lo ’-- 
i' > as sutVic ient time elapses l)c‘- 
twee'll the two .••.enilbal posiiiccns 
of the sun tor the two rainy .sea¬ 
sons to la* distinguished from one 
allotlu'C. In this belt there is 
theretore normally no long dry season. The' double rainy season is 
dc'arly seen in c'cjuatorial .Africa and in parts of ec:|uatorial South 
America. The imixima lag somewhat behind the v’ertical sun. com¬ 
ing in .April and November, and the first is the greater one. The 
mininja are also unsynimetrically cievcloi.H'd. and the so-called "dry | 
seasons” are .seldom wholly rainless. This rainfall type with double | 
maxima and minima has been called the equatorial tyi>e. and is il- I 
lust rat eel in the cur\Ts for Entebbe and Bogota (fig. 5). The an- j 
nual totals are given. These double rainy and dry seasons arc easily 
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modified by other conditions, as by the monsoons of the Indo- 
Australian areas, so that there is no rigid belt of equatorial rains 
extending around the world. In South America, east of the Andes 
the distinction between rainy and dry seasons is often much con¬ 
fused. The annual variation of cloudiness is illustrated by the 
curve for Ocean island (Oc) in fig. 6, but the annual period varies 
greatly under local controls. 

At greater distances from the Equator than about 10° or 12'’ 
the sun is still vertical twice a year within the Tropics, but the 
interval between these two dates 
is so short that the two rainy 
.seasons merge into one, in sum¬ 
mer, and there is also but one dry 
season, in winter. This is the so- 
called tropical type of rainfall, 
and is found where the trade belts 
are encroached upon by the 
equatorial rains during the mi¬ 
gration of these rains into each 
hemisphere. It is illustrated in 
the curves for Sao Taulo, Brazil, 
and for the city of Mexico (fig. 
5). The tropical type of rainfall 
occ ur.s beyond the margins of the 
region of equatorial rainfall and 
as w'c go farther towards the lines 
of the tropics the rainy season 
shortens to four months or less, 
lowlands often become parched 
during the long dry season (win¬ 
ter), while life resumes activity 
when the rains return (summer). 
The .Sudan receives rains, and 
its vegetation grows actively 
when (he (luidriirn belt is north of 
the equator (May-.AugusI ). But 
when the trades blow (Deceni- 
ber-MarcIi) the ground i.s [larchcd 
and dusty. The A’enczuclan 
llanos have a dry season in the 
northern winter, when the trade 
blows. The rains come in May- 
October. The campos of Brazil, 
south of (he Equator, have their rains in October-April, and are 
dry the remainder of the year. The Nile overflow' results from 
the r.iinfall on the mountains of Aby.ssinia during the northward 
migration of the belt of equatorial rains. 

The so-called tropical typx? of temperature variation, with one 
niaxiinum and one minimum, is illustrated in the accompanying 
curves for Wadi Haifa, in ufiper Egypt; Alice Springs. Au.stralia; 
Nagpur, India; and St. Helena (hg. 7). The effect of the rainy 
sea.son is often shown in a displacement of the time of maximum 
temperature to an earlier month 
than the usual one as at Nagpur. 

Trade-Wind Belts.—The trade 
belts near sea-level have fair 
weather, steady winds, infrequent 
light rairus or even an almost 
complete absence of rain, very 
regular, although slight, annual 
and diurnal ranges of tenqx'ra- 
tiire, and const.mcy and regular¬ 
ity of weather. The climate of 
ocean areas in the trade-wind 
belts is indcfd the simplest and most equable in the world, the 
greatest extremes over these oceans being found to leeward of the 
larger lands. Gn the lowlands .swept over by the trades, beyond 
the polar limits of the equatorial rain belt (roughly between lats. 
20“ and 30“), are most of the great deserts of the world. These 
deserts extend directly to the water’s edge on the leeward western 
coasts of Australia, .Africa and America. Ranges and extremes 
of temperature are much greater over continental interiors than 



Fig. 5. -annual trend of rain¬ 
fall IN TROPICS. TOTALS GIVEN IN 
INCHES 



CLOUDINESS IN TROPICS. 
EFFECT OF MONSOON 
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over oceans in trade-wind belts. Minir.ia of 32® or less occur 
durinK clear, quiet nights, and daily ranges of over 50® are 
common. Midsummer mean temperature rises above 90®, with 
noon maxima of 110® or more in the non-cloudy, dry air of a 
desert day. The days, with high, dry winds, carrying dust and 
.sand, with extreme heat, accentuated by absence of vegetation, 
are disagreeable, but the calmer nights, W’ith active radiation 
under clear skie.s, are much more comfortable. Nocturnal tem¬ 
peratures are often low, and thin sheets of ice may form. 

While the trades arc drying winds as long as they l)low strongly 
over the oceans, or over lowlands, they readily become rainy if 
tooled by ascent. Hence the windward eastern sides of moun¬ 
tains or bold coasts in the trade-wind belts arc well w'atcred, while 
the leeward sides, or interiors, are dry. Mountainous islands in 
the trades, like the Hawaiian islands, many of the East and 
West Indies, the I'hilippincs, Borneo, Ceylon, Madagascar, Tene- 
rifle, etc., show marked differences of this sort. The eastern 
coasts of Guiana, Central America, south-east Brazil, south-east 
Africa and eastern Australia are well watered, while the interiors 
are dry. South America in the south-east trade belt is not well 
enclosed on the oiist and the most arid portion is an interior 
district close to the eastern base of the Andes where the land is 
low. Even far inland the Andes again i.)rovoke precipitation along 
their eastern slopes and the narrow Pacilic coastal strip to leeward 
of the Andes is a very pronounced desert from near the equator 
to al)out lat. S. The cold ocean waters, with prevailing 
southerly (drying) w’inds alongshore, are additional factors caus¬ 
ing this aridity. The rainfall associated wdlh the conditions just 
described is known as the trade tyi)e, and has a maximum in 
winter w'hen the trades are most active. In cases where the trade 


blows steadily throughout the year against mountains or bold 
(oasts, as on the Atlantic coast of Central America, there is no 
real dry .st^.ison. The curve for Hilo (mean annual rainfall 145-24 
in.) on the windward side of the Hawaiian islands, shows typical 
conditions {see fig, 5 ). 

Monsoon Belts.—Tn a typical monsoon region the rains follow 
the vertical sun. and therefore have a simple annual period much 
like that of the tropical type 
above described. This monsoon 
type of rainfall is well illustrated 
in the curve for Port Darwin in 
Australia (.see fig. 5). This sum¬ 
mer monsoon rainfall results 
from the inflow of a body of 
warm, moist air from the sea upon 
a land area, the rainfall being par¬ 
ticularly heavy where the winds 
liave to climb over high lands. 

In India, the precipitation is 
heaviest in Assam (where Chcr- 
rapunji, at the height of 4.455it. 
in the Khasi hill.-^, has a mean an¬ 
nual rainfall of between 40oin. 
and 5ooin.), on the bold western 
coast of the ix,*ninsula (western 
Ghats) (i 2oin. and over), and on 
the mountains of Burma (up to 
226in.). In the rain-shadow of 
the western Ghats, (lie Deccan 
often suffers from drought and 
famine unle.ss the monsoon rains 
arc abundant and well distrib¬ 
uted. The prevailing direction of 
the rainy monsoon wind in India is south-west; on the Pacific 
coast of Asia, it is south-east. This monsoon district is very 
large, including the Indian ocean, Arabian sea. Bay of Bengal, 
and adjoining continental areas; the Pacific coast of China, the 
Yellow and Japan seas and numerous islands from Borneo to 
Sakhalin on the north and to the Ladrone islands on the east. 
A typical temj^erature curve for a monsoon district is that for 
Nagpur, in the Deccan (fig. 7), and a typical monsoon cloudiness 
curve is given in fig. 6, the maximum coming near the time of 
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the vertical sun, in the rainy sea.son. and the minimum in the dry 
season. 

In the Au.stralian monsoon region, whirh reaihes across New 
Guinea and the Sunda islands, and we^i of Australia, in the Indian 
ocean, over latitudes o“-io® S.. the monstum rains come with 
north-west winds between November and March or April. The 
general rule that ca.^tern coasts between the Trojiics are the 
rainiest finds exceptions in the case of the rainy western coasts 
in India and other districts with similar monsoon rains. On the 
coast of the Gulf of Guinea, for examr>le, (here is a small rainy 
monsoon area during the summer; heavy rains fall on the sca- 
w'ard slopes of the ('ameroon Mountains where Debundst ha aver¬ 
ages 369 inches. Goree, Jat. 15" N.. on the coast of .Senegambia, 
gives a fine example of a rainy (summer) and a dry (winter) 
monsoon. In island groups such as the Malay Archipelago where 
trade winds alternate with monsoons the annual variation of 
rainfall bccome.s very complex. 

Mountain Climate.—In the torrid zone altitude is chiefly 
important because of its effect in tempering the heat of the low¬ 
lands, e.siH'cially at night. If mountains are high enough, they 
carry’ snow all (he ya:ar round. e\en on the E(]uator. The high¬ 
lands and mountains w’ithin the Tropics are thus often sharply 
contrasted with the lowlands, and otter more agrei'able conditions 
in Africa and South America. In India, (he hill stations are 
crowded during (he hot months liy Europeans. The climate of 
many tropical plateaus and mountains has (he reputation of being 
a “jHTjM’tual spring.” The rainfall between the I’ropics on moun¬ 
tains and highlands often differs considerably in amount from 
that on the lowlands, and other features common to mountain 
climates the world over are also noted. 

TEMPERATE ZONES 

The designation “temperate” is appropriate for the middle 
latitudes of the southern hemisphere and of the means tind 
western coasts in the northern hemisphere, hut not for the ron- 
tincnfal interiors and eastern roasts of Asia and North America, 
for which Koppen’s term ‘'boreal” is better. The Icnqx’rate 
zones as a whole are however characterized by the e.\treme 
changcablenes.s of their weather, resulting from the freijuent 
pa.ssage of barometric depressions. 

Temperature.—The annual range of (em[K‘rature exceeds the 
diurnal range in all parts of the (em|K,'rate zone, but the former 
varies greatly from one pari lo another, It is smallest on wind¬ 
ward islands and coasts and greatest in (he interior of the con¬ 
tinents. but nearer the east coasts than the west 'J'hus at Ler¬ 
wick the range i.s 15" E from 38® J' in Eebruary lo 53® I' in 
August, while at lakutsk in Siberia it is 112® E from —40" 1 * in 
January to 66® E in July, and the average ilifference between 
two consecutive months at lakutsk is greater than the change in 
six months at Lerwick. Even at Vladivostok on the J’acilir coa.st 
of Siberia (he mean annual range is 61®. The .southern part of 
the temperate zone in central Asia has very hot summers; thus 
Luktehun in 43® N. has a nusan July lemi)t;rature of 90" and a 
mean daily maximum in that month of 109”. Gver much of the 
oceans of the temperate zonc.s the annual range is less than 10". 
In the south temperate zone there are no extreme ranges, the 
maxima, slightly over 30", being near (he margin of the zone in 
the interior of South America, Africa and Australia. 

The north-east Atlantic and north-western Europe are about 
35® too warm for their latitude in January, while north-eastern 
Siberia is 30® too cold. The lands north of Hudson bay are 25® 
too cold, and the waters of the Alaskan hay 20® too warm. In 
July, and in the southern hemisiihere, anomalies are small. The 
diurnal variability of lem|jeralure i.s greater in (he north tem- 
jxjrate zone than elsewhere and the s;ime month may differ 
greatly in its character in different years. The annual temix^rature 
curve has one maximum and one minimum. In the continental 
type the times of maximum and minimum arc about one month 
behind the solstices. In the marine type the retardation may 
amount to nearly two months. Coasts and islands have a 
tendency to a cool spring and warm autumn; contincnt.s, lo 
similar temperatures in both spring and autumn. 
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Pressure and Winds.—Over the oceans pressure decreases 
steadily from the suh-tropical anticyclones to the semi-permanent 
low pressure areas in -ibout lat 60'’. Hence the prevailing winds 
are westerly hut they are frequently disturbed by the passage 
of barometric depressions, and the wind may blow from any 
direction. In the northern hemisphere pressure is higher over 
the continents than over the oceans in winter, but higher over 
the oceans than the cemtinents in summer. Hence winter is the 
stormiest season over the oceans and the prevailing winds become 
south westerly on the westc'rn coasts of the continents and 
northerly on the eastern coasts, while in summer they are north¬ 
westerly on the western and south-easterly on the eastern coasts. 
'I'hc.se seasonal changes are best developccl on the eastern coast of 
Asia, wheme they have the regularity of true monsoons. The 
winter anticyclone of central Asia has produced the highest 
known readings of pres.sure. In the southern hemisphere the 
sea.sotia) changes are less marked, owing to the preponderance of 
wafer, and between lat. 40'' and 5o‘' S. the winds blow from some 
we.sl(;rly point with considerable regularity and force. These are 
the “roaring forties’’ or “brave west wincl.s.” Between 50’ and 
bo" S. the winds, while* still m.iinly westerly, are more irregular 
in direction owing to the frec|nenf pa.ssage of storm-centres. 
Winter in these latitudes is stormier than summer, but seasonal 
difference is less than north (»f the Eijuator. 

Rainfall.—-K.'iinfall is fairly abundant over the oceans and 
al.so c»ver a ( onsiderable part of liie lands t ^o-Soin. and more). 
It comes chielly in connection with the usual cyclonic storms, or 
in thunderstorms The variations, geographic and yxTiodic, in 
rainfall produced by (lifleremes in lem{M*rature, topography. 

( \( Ionic ((niditicHis, etc , arc* \'ery comi)le.v The* eepiatoriai margin 
of the temperate zone rains is clearly delinc'ci on the west coasts, 
at points where coast deserts are replaced by bells of light or 
moderate rainfall. Bold west coasts, on the polar side of lat. 
40“, are very rainy t looin. to :ooin. a year in .sjceci.il situations). 
The hearts of the continents, far from the sea, especially when 
well enclosed by mountains, or when blown over l)y cool ocean 
winds which warm w'hile crossing the land, have light rainfall 
(less than 2oin ), East coasts are wetter than interiors but drier 
than west coasts. Autumn and winlc-r are the sea.sons of rna.timum 
rainfall ovc-r 01 e;iMs, islands ;ind wc*st coasts, for the westerlies 
are th«*n most active, cyclonic sloims are most numerous and best 
developed, and the relatively colcl lands chill indowing clamp air. 
In wintem, however, low t(*ni[)eratures, high pressures, and tenden¬ 
cy to oultlovving winds over continents arc* unfavourable to rain¬ 
fall, and the interior land areas as a rule then have their minimum. 
The warinc'r months bring the maximum rainfall ovt‘r the conti¬ 
nents C’oiuJitions are (hen favourable lor inflowing clamp winds 
from the* acijac(*nt oceans, there is (he best opportunity for convec¬ 
tion; (hunder-.showers readily de velop on the hot afternoons; the 
Capacity of the air for water vapour is greatest. The marine type 
of rainfall, with a winter maximum, extends in over (he western 
hordei .s ot the* c ontincrits, and is also found in the winter rainfall 
of the sub trojiical belts, Rainf.ills are heaviest along the tracks 
of most frcciuent cyclonic' storms. I'or continental stations the 
typical daily march of rainfall shows a chief maximum in the 
afternoon, and a scccmdaiy' maximum in the night or e.arly morn¬ 
ing. The chief minimum comes hetwec'n 10 a.m. and 2 p.m. 
('oast station.s generally have a night maximum and a minimum 
between to a M, and 4 p.m. 

Humidity and Cloudiness.—Relative humidity is high (Sch¬ 
ool ) ovc'r the oceans and we.stern coasts and islands. On the 
eastern coasts and the neighbouring ]iarts of the continents which 
come under the intluence cd the inblowing summer winds relative 
humidity is high in summer but Icnv in winter. In the dry interior 
of the' continents relative humidity is low < 20-40*"; ) in summer, 
though owing to tbc great heat the al>solute humidity may be 
suqxisingly high. In winter in the cold interiors the reverse holds; 
the absolute, humidity is very low but the relative humidity com¬ 
paratively high Owing to difficulties of measurement at low 
temixTaturcs, however, the data available are of doubtful ac¬ 
curacy. 

The distribution of cloudiness resembles that of humidity, rang¬ 


ing from onc-tenlh in the interior deserts to nine-tenths in the 
oceanic storm areas. The averages fen: different latitudes are as 
follows: 


Latitude 

N. 

50° 40® 
N. 

4 o”- 3 o'’ 

N. 

30 °- 4 o'' 

S. 

40"-50" 

S. 

<;o°-6o® 

S. 

Land . j 

60 

.VO 

4-0 

4-8 

5 -H 

7-0 

5 >ea . 

0-7 

’ 6-6 

5-2 

.V 7 

6-7 

7-2 

M*-an . j 

6-2 

.V6 

4 * ,5 

.S -4 

()•() 

7-2 


Sca.sons in the temperate zones are classified according to tem¬ 
perature, not, as in the Tropics, by rainfall. The four seasons are 
important characteristics, especially of the middle latitudes of the 
north temperate zone. Towards the equatorial margins of the 
zones the difference in temperature between summer and winter 
becomes smaller, and the transition seasons weaken and even 
disapfxvir. At the polar margins the change from w'infer to sum¬ 
mer. and vice versa, is so sudden that there also the transition 
.seasons 'disappear. These sca.sonal changes arc of the greatest 
importance in the life of man. The monotonous heat of the 
Tropics and the continued cold of the polar zones arc both de¬ 
pressing. The sea.sonal changes of the temperate zones stimulate 
man to activity and encourage higher civilization. 

Climatic Subdivisions.—There are fundamental differences 
between north and south temperate zones. Marginal sub-tropical 
belts mu.st also be considered us a separate group by themselves. 
The north temperate zone includes large and diverse areas of 
land, stretching over many d(*grees of latitude, as well as of water, 
and has a remarkable diver.sity of climates. Thus there are the 
ocean areas and the land areas. The latier are then subdivided 
into western (windward) and ea.slern (leeward) coasts and in¬ 
teriors. Mountain climates remain a.s a separate group. 

South Temperate Zone.—Because of the large ocean surface', 
(he regime in the south tem[ierate zone is more uniform than in 
the northern. The south lemiu'rate zone may prof)t*rly be called 
“temperate.” Temperature changes are small, prevailing winds 
are stronger and s(eadi<*r than in the northern hcmisfiherc; sea¬ 
sons are more uniform; weather is prevailingly stormier, more 
(hangeable. anti more under tyilonic control. The uniformity of 
the tlimalic conditions over the far southern oceans is monoto¬ 
nous. The continental areas are small, and de\elop to a limited 
dt*gree only the more marked seasonal and diurnal changes which 
are charat (eristic of lands in g(*neral. Summers are less stormy 
than wintt*rs, but even summer tenqx'ratures are not high. New 
Zealand, with mild climate and fairly regular rains, is really at the 
margin of the zone, and has much more favourable conditions than 
the islands farther south, which have dull, cheerless climates. The 
zone enjoys a good refutation for hcalthfulncss. which fact has 
been ascriln'd chiefly to the strong and active air movement and 
the coo! summers. It must he remembered, also, that the lands 
arc mo.sdy in the sub-tropical belt, which possesses peculiar cli¬ 
matic advantages, as will l)e seen. 

Sub-tropical Belts; Miditerratwan Climates .—At the tropical 
margins of the temj^jerate zones are the so-called sub-tropical belts. 
Their rainfall regime is alternately that of the westerlies and of 
the trades In winter the equatorward migration of the great 
pressure and wind systems brings these latitudes under the con¬ 
trol of the westerlies, whose frequent irregular storms give a 
moderate winter precipitation. 'I'hcse winter rains are not steady 
and continuous, hut are separated by spells of fine sunny weather. 
The amounts vary greatly; much of the area has less than 20m., 
but Crkvice. on the Gulf of Cat taro, has 183 in. In summer, when 
the trades are extended polewards by the out-flowing equatorward 
winds on the eastern side of the ocean anticyclones, mild, dry and 
nearly continuous fair weather prevails, with northerly winds 
blowing towards the tropic. 

Sub-tropical belts of winter rains and dry summers are mainly 
limited to western coasts of continents, and to the islands off 
these coasts in latitudes between about 28“* and 40®. The sub’ 
tropical belt is exceptionally wide in the Old World, and reaches 
far inland there, embracing countries bordering on the Mediter¬ 
ranean in southern Europe and northern Africa, and then extend- 
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ing eastward across the Dalmatian coast and the southern part 
of the Balkan peninsula into Syria, Mesopotamia, Arabia, north 
of the tropic, Persia and adjacent lands. This distribution has led 
to the use of the name “Mediterranean climate.” Owing to great 
irregularity of toix)graphy and outline, the Mediterranean prov¬ 
ince embraces many varieties of climate, but the dominant char¬ 
acteristics arc the mild temperatures, except on the heights, and 
the winter rains. 

On the western coasts of the two Americas the sub-tropical belt 
of winter rains is clearly seen in California and in north Chile, on 
the west of the coast mountains. Between the region which has 
rain throughout the year from the stormy westerlies, and the dis¬ 
tricts which are permanently arid under the trades, there is an 
indefinite belt over which rains fall in winter. In south Africa, 
which is controlled by high pressure areas of the south Atlantic 
unci south Indian oceans, the south-western coastal belt has winter 
rains, decreasing to the north while the east coast and adjoining 
interior have summer rains, from the south-east trade. Southern 
Australia is climatically similar to south Africa. In summer the 
trades give rainfall on the eastern coast decreasing inland. In 
winter the westerlies give moderate rains, chiefly on the south¬ 
western coast. Sub-tropical climates follow the tropical high 
pressure bells across the oceans, but do not retain their distinctive 
character far inland from the west coasts of the continents (except 
in the Mediterranean), nor on the east coasts. On the latter, sum¬ 
mer monsoons and the occurrence of general summer rains 


interfere, as in east Asia and in Florida. 

Strictly, winter rains are tyiiical of the coasts and islands of 
this belt. The more continental areas have a tendency to spring 
and autumn rains. The rainy and dry seasons are most marked 
at the equatorward margins of the belt. With increasing latitude, 
the rain is more evenly distributed through the year, the .summer 
becoming more and more rainy until, in the continental interiors 
of the higher latitudes, summer becomes the season of maximum 
rainfall. The monthly distribution of rainfall in two sub-tropical 
regions is shown in the accompanying curves for Malta and for 
Perth (Western Australia) (fig. 8). In Alexandria the dry season 
lasts nearly eight months; in Palestine from six to seven months; 
in Greece about four months. The winter rains which migrate 
equatorward are separated by the Sahara from the equatorial 
rains which migrate poleward. Large variations in annual rain¬ 
fall may l)e expected towards the equatorial margins of sub¬ 
tropical belts. 

The main features of the sub-tropical rains east of the Atlantic 
are repeated on the Pacific coasts of the two Americas. In North 

America the rainfall decreases- 

from Alaska, Washington and 

northern Oregon southwards to . v/ ....! !-* r rr ittf 

lower California, and the length j 

of the summer dry season in- __ 

creases. At San Diego, six ' f ." 

months (May-October) have _ 

each less than 5% of the annual 

precipitation, and four of these ^ -- 

have I %. The southern extremity _u,, 

of Chile, from about latitude 38° or j y- ^ i f t l 

S. southward, has heavy rainfall 

throughout the year from the - 

westerlies, with a winter maxi- ®-—annual trend or rain- 

jnujn. Northern Chile is persis- ' 

tently dry. Between these two 

there are winter rains and dry summers. Neither Africa nor Aus¬ 
tralia extends far enough south to show the different members of 
this system well. New Zealand is almost wholly in the prevailing 
westerly belt. Northern India is unique in having summer mon¬ 
soon rains and also winter rains, the latter from weak cyclonic 
storms which correspond with sub-tropical winter rains. 

From the position of the sub-tropical belts to leeward of the 
oceans, and at the equatorial margins of the temperate zones, it 
follows that their temperatures are not extreme. Further, the 
protection afforded by mountain ranges, as by the Alps in £ur<^ 
and the Sierra Nevada in the United States, it an important factor 


in keeping out extremes of winter cold. The annual march and 
ranges of temfx*rature depend upon position with reference to 
continental or marine influences (fig. 9). The Mediterranean 
basin i.s particularly favoured in winter, not only in the protection 
against cold afforded by the mountains. l»ut .also in th<‘ high tem¬ 
perature of the sea itself. The .southern .Aljiine valleys and the 
Riviera arc well situated, having good protection and a southern 
exixasurc. The coldest month u.su- 
ally has a mean temix'rature well 
above 32". Mean ininitnurn tem¬ 
peratures of about, and .scmie- 
what below, freezing occur in the 
northern portion of the dis¬ 
trict. and in the more conti¬ 
nental localities such as northern 
Spain and the Balkans minima a 
good deal lower have been ob- 
seiwed. Somewhat similar con¬ 
ditions obtain in the sub-tropical 
district of North America. Under 
the control of passing cyclonic 
storm areas, hot or cold winds, 
which often owe some of their 
special characteristics to the 
toiH)graphy, bring into the sub¬ 
tropical Ixdts, from higher or 
lower latitude.s, unseasonably high 
or low temperatures. These winds 
have been given sj)ccial names 
(rni-stral, .sirocco, bora, etc.) 
Cloudiness is moderate in winter 
but very small in summer. The 
winter rains do not bring continu¬ 
ously overca.sl skies, and a sum¬ 
mer month with a mean cloudiness 
of one tenth i.s not exceptional in 
(he drier parts of the sub-tropics. 
With prevailing fair skies, even 
temperatures and moderate rainfall, the sub-tropical bells pos.sess 
many climatic advantages which fit them for health resort.s. The 
long list of well-known resorts on the Mediterranean coast, and 
the shorter Ji.st for California, bear witness to this fact. 

North Temperate Zone: West Cocm/a.—M arine climatic 
tyiJes arc carried by the prevailing westerlies on to the western 
coasts of the continents, giving thc^m mild winters and cool sum¬ 
mers, abundant rainfall, and a high degree of cloudiness and 
relative humidity. North-western Kurofjc is particularly favoured 
because of the remarkably high temperatures of the north Atlantic 
Ocean. January means of 40° to so^'F in the British Isles and on 
the northern French coast occur in the .same latitudes as (ho.se of 
below o” in the far interior of A.sia. In July means of 60'' to 70" in 
the former contrast with 70" to 80"F in the latter districts. The 
conditions arc somewhat similar in North America. Along the 
western coasts of North America and of EurojX! the mean annual 
ranges are under 25°—actually no greater than some of those 
between the tropics. Irregular cyclonic temperature changes, are. 
however, marked in the temperate zone, while absent betwi.en the 
Tropics. The figures for the Scilly i.sles and for Thorshavn, 
Faroe islands, illustrate the insular type of temperature on the 
west coasts. The annual march of rainfall, with the slight maxi¬ 
mum in the autumn and winter characteristic of the marine 
regime, is illustrated in the curve for north-western Europe (fig. 
10). On the northern Pacific coast of North America the distribu¬ 
tion is similar, and in the southern hemisphere the western coasts 
of southern America, Tasmania and New Zealand show the same 
type. The cloudiness and relative humidity average high on west¬ 
ern coasts, with the maximum in the colder season. 

Continental Interiors .—^The equable climate of western coasts 
changes, gradually or suddenly, into the more extreme climates of 
the interiors. In Europe, where no high mountain ranges inter¬ 
vene, the transition is gradual, and broad stretches benefit by the 
tempering influences of the Atlantic. In North America the 
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MEAN TEMPERATURE 



Jan. 

IVb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sopt. 

Oct. 

Nov. 

Dec. 

Year 

.S< illy Id.'s , 

4 97 


46 0 

48-6 

525 

57-2 

60-5 

9o-8 

58-6 

53 

49« 

47 4 

52-2 

Pr:iguu 

7 

.1,91 

39-0 

47-4 

.S7 0 

t»1-5 

69-2 

<>>* 1 

nS-? 

49 0 

37-9 

3 1-5 

48-2 

Kharkov 

18 -o 

2ltj 

29 .s 

44<) 

58 -« 

64 0 

98-0 

(>5-7 

5.99 

44-8 

32-7 

2.90 

43-7 


- .91 

0 I 

10-9 

-12-4 

5J.S 

(i2l 

99-0 

9i-3 

311 

:i4-3 

19-0 

2-5 

322 

Irkut'^k. 

- S'B 

I 0-1 

i.S-4 

.14 0 

46-7 

5«-3 

^M-9 

SQ-S 

47'5 

32-9 

J 2'7 

— 0-9 

30-4 

I Jtliigovrvhf ht-n-k. 

- I] 0 

- iH . 

14-9 

. 1.92 

49 6 

63 1 

i 700 

1 1 

599 

34-3 

10-8 

- 8-0 

3 1-2 1 

I'rl ropavlov 1 . ^ Kami lial ka 1 

I.; 4 

' ri-.-! 

iK -7 

28-4 

36-0 

44-2 

511 

992 1 

484 

3«-5 

27-3 

181 

32-4 i 


S7>> 1 

17 4 

,17-* 

41 0 

44-2 

4«-7 

5JM 

5I-X 

48-4 

43 

40-3 

38.1 

4.93 

! Vakiitsk 

- [ j 

i 

- 0 .H 

L9(> 

40-() j 


^5 5 

59-2 1 

42;l 

1 9 -3 

— iq-,8 j 

-4O'0 ' 

- 12-4 1 


chani."- i'' alirupl ami ( onir^, on trosHinn; lh«- lofty wcslt-rn moun¬ 
tain Larriir 1 hf lit'un-s in the a^^(Jm|)anyin^^ tahle illustrate well 
the Kr^itlually itu reasinjj: (ontinentality of climate with increasing 
(listatue inland in Kurasia. Continental interiors of the north tem- 
IK'rate zone have the t^reatest extremes in the world. Towards 
the art til lirrle winters are extremely severe, and January mean 
temperatures of — to" and —20“ are wide.spread. At the cold pole 
of north-east Siberia a January mean of —60" is found. Mean 
minimum temi>eratures of 40” occur in the area from eastern 
Ku.ssia, over Siberia and down to about lalitufle 5o'*N. Over no 
small part of Sifreria minimum teinjrerafures below - 70'’ may be 
looked tor every winter. 'Phorshavn atid ^'akutsk are (‘xccllent 
examples of temperature different es alon)Jt the same latitude line. 
I'ortutiately in Siberia the lowest temperatures are alw’ays aecom- 
panied by talm weather A temperature of o'’ accomiwnied by a 
slronti wiml is harder to iM-ar than - 50” in a calm, and th<‘ Katies 
(loinirt, pnr^fn, which carry loose snow, are very dangerous. 
North Americart winter weather in middle latitudes is often inter- 
rupled by cyt lones, whiih. under the sleep poleward temiXTafure 
gradient then prevailing, cause frec|uenl, marked and sudden 
(lianges in wind direiliott ami temperature over the* central and 
eastern Cniti'd Slates, (’old wave's ami warm waves are common, 
and blizzards resemble the buran or purga of Russia and Siberia. 
With cold northerly winds, temperatures below freezing are 
carried far south towards the tropic 

'I’he January mean temperatures in the southern portions of the 
conhnc'ntal interiors average about 50'’, In summer the northern 
contittental inlericjrs are warm, with July means of 60"* and there¬ 
abouts 'I'ltese temperatures are not much higher than those on 
the west coasts, but as the northern inferior winters are much 
roldc'f th.m those on the coasts, the interior ranges arc very large. 
Mean maximum temperatures of Sb" occur beyond (he Arctic 
circle in north c'astern Silx'ria, and beyond latitude 60'’ in North 
Amc'rica. In spite of the extremi' w'inter cold, agricullure extends 
remarkably far north in these regions, because of warm, though 
shcrl summers, with favourable rainfall distribution. Summer heat 
is sudicient (o th.iw the up|M'r surface of (he frozen ground, and 
vegetation prospers for its short sea.son; great stretches of flat 
surface become .swamps. I'he southern interiors have torrid heat 
in summer, temperatures of over po" l)eing recorded in the south- 
weslern I nited Stales and in southern Asia. The diurnal ranges 
of ternjK'rature are very large, often exceeding 40", and mean 
maxima exceed i io‘'. 

The winter ni.iximum of rainfall and cloud on the west coasts 
becomes a summer maximum in the interiors. The change is grad¬ 
ual in Luro{)e, as is the change in temiK'rature, but more sud¬ 
den in North America. 'I'hc' rainfall curves for central Europe 
and for northern Asia illustrate these continental summer rains 
(si'c hg to). The summer maximum becomes more marked with 
increa.sing continental character of the climate. There is also a 
W'ell-marked decrease in the amount of rainfall inland. In western 
EurojK' rainfall .averages 2oin, to ^oin., w'ith much larger amounts 
(reaching i.’oin. and even more) on bold west coasts, as in the 
ilritish Isles and Scandinavia, where moist Atlantic winds are 
deflected upwards, and also locally on mountain ranges, as on the 
Aljis There' are small rainfalls (below 2oin.) in eastern Scandi¬ 
navia and on the Iberian [K'ninsula. Eastern Eurojx' has generally 
less than 2oin.. western Siberia about 1510., and eastern Siberia 
about toin. In the southern part of the great overgrown continent 
of Asia an extended region of stepjxs and deserts, too far from the 
sea to receive sufficient precipitation, shut in, furthermore, by 


mountains, controlled in summer by drying northerly winds, 
receives less than loin. a year, and in places less than sin. 

The North American interior because of its small area has 
more favourable rainfall conditions than Asia. The heavy rain¬ 
falls on the western slopes of the Pacific coast mountains corre- 
s|>ond, in a general way, with (hose on the western coast of Europe. 
The coast mountains cau.se a much more rapid decrease of rain¬ 
fall inland than in Europe and a considerable .south-western inte¬ 
rior region has deficient rainfall (less than loin ). 'I'he casti'rn jiart 
of (he continent is freely open to (he Atlantic and the Gulf of 
Mexico, .so moist cyclonic winds have access, and rainfalls of over 
2oin. are found everyw'here east of the looth meridian. 'Phese 
conditions are much more favourable than those in eastern Asia. 
The greater yiart of the interior of North America has the usual 
warm-season rains. In the interior basin, between the Rocky and 
Sierra Nevada mountains, the higher plateaux and mountains 
receive much more rain (largely from thurulerstorms) than the 
desert lowlands. P'orests grow on the higher elevations, while irri¬ 
gation is nece.s.sary for agriculture below. Jn southern South 
America the narrow Pacific slope has heavy rainfall (over 8oin ); 
east of the Andes the plains are dry (mostly less than loiiv). 
The southern ])art of the continent is very narrow, and is ofien to 
the east as well as more open to (he west owing to decreasing 
height of the mountains. Hence the rainfall increases somewhat to 
(he south with passing cyclones. Tasmania and New Zealand have 
most rain on (heir western sloiK'S. 

East Coasts .—Prevailing winds carry (he interior continental 
climates off over the eastern coasts of the temperate zone lands 
and even on to the adjacent oceans. The east coasts therefore 
have continental climates, with modifications resulting from the 
presence of the oceans to leeward, and have little in common with 
the west coa.sts. On west coasts of north temperate lands isotherms 
arc far apart. On east roasts they crowd together. The east coasts 
.share with the interiors large annual and cyclonic ranges of tem¬ 
perature. A glance at isothermal maps of the world will show at 
once how favoured, because of its position to leeward of the warm 
North Atlantic waters, is western 
Europe as compared with eastern 
North America. A similar con¬ 
trast, less marked, is .seen in east¬ 
ern Asia and western North 
America. In eastern Asia coast 
mountains give some shelter from 
extreme cold of the interior, but 
in North America, with no such 
barrier, severe cold winds sweep 
across the Atlantic coast States, 
even far to the south. Owing to 
prevailing offshore winds, oceans 
to leeward have relatively little 
effect. 

The rainfall increases from the 
interiors towards the east coasts. 
In North America the distribution through the year is very uni¬ 
form, with some tendency to a summer maximum, as in the 
interior (N. A. fig.10). In eastern Asia winters are relatively dry 
and clear, under the influence of the cold offshore monsoon, and 
summers are warm and rainy. Rainfalls of 4010. are found on the 
east coasts of Korea, Kamchatka and Japan, while in North 
America, which is more open, they reach farther inland. Japan, 
although occupying an insular position, has a modified continental 
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rather than a marine climate. The winter monsoon after crossing 
the water, gives abundant rain and snow on the western coast, 
while the winter is relatively dry in the lee of the mountains, 
on the cast. Japan has smaller temperature ranges than the 
mainland. 

Mountain Climates .—If the altitude is sufficient, decreased 
temperature gives mountains a polar climate, with the difference 
that summers are relatively cool while winters are mild owing to 
inversions of temperature in anticyclonic weather. Hence annual 
ranges are smaller than over lowlands. At such times of inver¬ 
sion mountain-tops often appear as local areas of higher tempera¬ 
ture in a general region of colder air over valleys and lowlands. 
Increased intensity of insolation aloft is important for certain 
mountain resorts in winter (e g., Davos and Meran). Of Meran 
it has been well said that from December to March the nights 
are winter, but the days are mild spring. The diurnal ascending 
air currents of summer usually giv’e mountains their maximum 
cloudiness and highest relative humidity in the warmer months, 
while winter is the drier and clearer season. 

CHARACTERISTICS OF THE POLAR ZONES 

The temperate zones merge into the polar zones at the Arctic 
and Antarctic circles, or, if temi)erature be used as the basis of 
classification, at the isotherms of 50°F for the warmest month, 
as suggested by Supan. The longer or shorter absence of the sun 
gives the climate a peculiar character. Beyond the isotherm of 
5 o‘'F for the warmest month forest trees and cereals do not grow, 
in the northern hemisphere this line is well north of the Arctic 
circle, in the continental climate of Asia, and north of it also in 
north-western North America and in northern Scandinavia, but 
falls w'ell south in eastern British America, Labrador and Green¬ 
land, and also in the north Pacific Ocean. In the southern hemis¬ 
phere this isotherm crosses the southern extremity of South Ameri¬ 
ca, and runs fairly cast and west around the globe. There is a 
minimum of life, but more in (he north polar than the south polar 
zone. Plants and land animals are few. Farming and cattle raising 
cease. Population is small and scattered. Man seeks his food 
chiefly in the sea and lives near the sea-coast. There are no jier- 
manent settlements at all within the Antarctic circle. Interior 
lands are deserted. Arctic vegetation must make rapid growth in 
(he short, cool summer. In the highest latitudes summer temper¬ 
atures are not high enough to melt snow on a level. Arctic plants 
grow and blossom rapidly and luxuriantly where the exposure is 
favourable, and the water from melting snow can run off; the 
soil then dries cjuickly and can be effectively warmed. Protection 
against cold winds is another important factor. Over great 
stretches of the northern plains the surface only is thawed out in 
the warmer months, and swamps, mosses and lichens are found 
over pcrpc'tually frozen ground. 

Temperattire.—At the solstices the two poles receive (he 
large.st amounts of insolation which any part of the earth’s sur¬ 
face ever receives. Temperatures do not follow insolation in this 
ca.se becau.se much of the latter never reaches the earth’s surface 
and because much energy which does reach the surface is expended 
in melting snow and ice of the polar areas. In the winter months 
there are three cold poles, in Siberia, in Greenland and at the 
pole itself. In January the mean temi>eraturcs at these three cold 
poles are —49'’, —40° and —40° P" rc.spcctivcly. The Siberian 
cold pole becomes a maximum of temperature during the summer, 
but the Greenland and polar minima remain throughout the year. 
In July the temperature distribution shows considerable uniform¬ 
ity; the gradients are relatively weak. A large area in the interior 
of Greenland, and one of about equal extent around the pole, are 
within the isotherm of 32°. For the year a large area around the 
pole is enclosed by the isotherm of—4®, with an isotherm of the 
same value in the interior of Greenland. The annual range of 
temperature is about 120® in Siberia, 80® in North America, 76® 
at the North Pole and 72® in Greenland. The North Pole obviously 
has a continental climate. 

For the Antarctic our knowledge is still very fragmentary, and 
relates chiefly to summer months. Meinardus has determined 
mean temperatures of higher southern latitudes as follows:— 
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Mean Temperatures of High Southern Latitudes 

S. Lat.50^ <10'' 70® 80'’ 

Mean .\nnual . . 8 lE — i.’-sF 

January .... 400 3.;... ,8-7 

July..T;-4 LV.S -u-o ■ 33-3 

The whole southern hemisphere is colder than (he northern. 
Antarctic summers are decidedly cold. Moan annual temperatures 
are about 10“, and minima of an ordinary Antarctic winter go to 
—40® and below, but so far no minima of (he severest Siberian 
intensity have been noted. M.ixima haw \.tried betwc'en 35’ 
and 50°. Temperatures at the South Pole it.self sugge.st interest¬ 
ing s|x'CuIalions. It i.s likely that near the South Pole will prove to 
be the coldest point on the earths surface for the year, as the 
distribution of insolation implies and as the conditions of land, 
ice and snow' there suggest. The lowest winter and summer 
temperatures in the southern hemisphere will prt>bal)ly be found 
near the pole. Isotherms in the antarctic rt'gion bend polewards 
and equatorwards at different meridians, although mueh less so 
than in the Arctic. 

The annual march of (cmiJcrature in the north polar zone, for 
which we have the best comparable data, is peculiar in having a 
much retarded minimum in February or even in March—the re¬ 
sult of the long cold winter. TemjX'rature rises r.ipidly towards 
summer, reaching a maximum in July. Autumn is w.irmer than 
spring. The continents do not penetrate far enough into the Arctic 
zone to develop a pure continental climate in the highc-st latitiules. 
Verkhoyansk, latitude 67® 6'N., has an exaggc-raled continental 
tyix; for the margin of the zone, with an annual range of 120®. 
One-third as large a range is found on Novaya Zemlya. Polar 
climate as a w'hole has large annual and .small diurnal ranges, but 
sudden changes of wind may cause marked irrt'gular temperature 
changes c.si,)ecially in w'inter. The smaller ranges are associated 
with greater cloudiness, and vice versa. 

Pressure and Winds.—Pressure and winds follow a simi)lor 
scheme in (he southern than in the northcTii lu-niisphere. because 
of (he large extent of ocean. The southward decrease of pressure 
in temix'rate latitudes, previously cle.scTibed, ceases in about 
6o”S., where a trough of low pressure encircle.s the globe, widen¬ 
ing somewhat over the Ross and Weddell Seas, while still farther 
south pressure rises again. On the northern side of this (rough 
westerly w'inds prevail, cm the southern side easterly winds. Over 
(he Antarctic continent it.self periods of calm, and, in winter, 
intense cold alternate with periods of high witul.s, which often 
develop into blizzards. Blizzards are not ectually developed on all 
parts of the Antarctic coast, their frequency depending on the 
local topography and distribution of pressure; they are especially 
numerous in Adelie Land. Winds of any force sweep away the 
surface layer of cold air and cause a marked ri.se of lem)M-rature. 
They whirl up the loo.se surface snow but are also accompanied by 
fresh snow, and visibility is limited to a few yards. 

In the Arctic area wind .systems are le.ss clearly defined and 
pressure distribution is much less regular, on acc ount of irregular 
distribution of land and water. The North Atlantic low-pre.ssurc 
area is more or less well developed in all months. Excejit in June, 
when it lies over Southern Greenland, this tongue-shaped (rough 
of low pres.surc lies in Davi.s strait, to the south-west or west of 
Iceland, and over the Norwegian sea. In winter it greatly extends 
it.s limits farther ea.st into the inner Arctic ocean, to the north of 
Ru.ssia and Siberia. The Pacific minimum of pressure is found 
south of Bering strait and in Alaska. Between lhe.se (wo regions 
a ridge of higher pressure extends from North America to eastern 
Siberia, This has been called by Supan the '“Arkfisclie Wind- 
scheide.** Pressure gradients are stee[H?st in winter. The prevailing 
westerlies which in the high southern latitudes are so symmetri¬ 
cally developed, are interfered with by the varying [iressures over 
the northern continents and oceans in summer and winter. Iso- 
baric and wind charts show that on the whole winds blow out from 
the inner polar basin, especially in winter and sfiring. 

Rain and Snow. —The amount of precipitation is compar¬ 
atively slight in the polar zone.s, chiefly becau.sc of the small 
capacity of the air for water vapour at the low temperatures there 
prevailing; partly also because of the rarity of local convectional 
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blorms and thunder-showers. Even cyclonic storms cannot yield 
much precipitation. Extended snow and ice fields tend to give 
an exatcgerated idea of the actual amount of precipitation. It 
must he remeiribere<h however, that i-vaporation is slow at low' 
tern[KTafure.s, and melting is not excessive. Henre the polar 
store of fallen snow is well preserved; interior snowfields, ice 
sheet.s and glacier.s are produced, The commonest form of pre¬ 
cipitation is naturally snow, the summer limit of which, in the 
northern hemisphere, is near tin* Ar<tic cirde, with the exception 
of Norway. So far as exphjration has yet gone into the highest 
northern latitudes, rain falls in summer, but probably over most 
of the Anlarctic cemtinent rain never falls. The snow of the jMjlar 
regions is ciiarac teristically fine and dry. At low polar tempera- 
ture,s flakes of snow are not found, but precipitation is in the form 
of ice .spicule.s. The finest glittering ice ncedle.s often fill the air 
even on dear days, and in calm weather, and, gradually descend¬ 
ing to the surface, slowly add to the depth of snow on the ground. 
Dry snow' is also blown from the snowfidds on windy days, inter¬ 
fering with the transparency of the air. 

Humidity, Cloudiness and Fog.—Absolute humidity is low 
in polar latitudes, espen ially in winter, on account of low tempera¬ 
tures. Relative humidity varies greatly, and very low readings 
have often been recorded. ('loudines.s seems to decrease somewhat 
towards the inner polar areas, aft«'r passing the belt of high cloudi¬ 
ness in the higher latitudes of the temperate zone.s. In marine 
climates of high latitudes summt'r has the maximum cloudiness; 
winter is clearer. I'he summer maximum is associated w'ilh fogs, 
Iiroduced w'here warm, damp air is chilled by contact with ice. 
They are also formed over open waters, as among the Faroe 
islands, for example, and open water spaces, in the midst of an 
ice-covered sea, are commonly directed at a distance by means 
of “steam fog.” Ftigs are less common in winter, when they occur 
as radiation fogs, of no great thickness. The small winter cloudi¬ 
ness, reported also from the Antarctic zone, corresponds with low 
absolute humidity and sm.dl [irecipitation. ('oasts and i.slands 
liathed by warm water of the (lulf Stream drift are u.sually more 
cloudy in winter than in summer. The place of fog is in winter 
taken liy fine snow crystals, W'hiih often darken the air like fog 
when strong winds raise* the dry snow from the surfaces on which 
it is lying, (’iirnulus cloud forms are rare, even in summer. 
Stratus is probalcly the commonest cloud of high latitudes, often 
covering the .sky for days w'ilhoul a lireak. 

Physiological Effects.—The north polar summer, in spite of 
its lack of warmth, is in some respects pleasant and healthful, 
but the polar night is monotonous, cle\iressing and rc'^xdling. Sir 
VV. Iv I’arry said that it vvt>ulcl be ditVicult to conceive of two 
things which are more alike than two polar winters. An everlast¬ 
ing uniform snow covc‘ring, rigidity, lilelessness and silence— 
except fcir the howl of the gale or the cracking of the ice. Small 
wonder that the polar night has sometimes unbalanced men’s 
minds. The first effects are often a strong desire for sleep and 
indifference. Later effects have lieen sleejilessnc-ss and nervous- 
nc's.H, tending in extreme cases to insanity, anac'mia and digestive 
troubles Kxtraordinarily low' winter tcin|H'ratiires are easily 
borne if the air be dry and still. Zero weather seems pleasantly 
refreshing if c Ic'ar and calm. Hut high relative humidity and wind 
— even a light breeze—give the same degree of cold a penetrating 
fec'ling of chill w'hich may be unbearable. Large temjHTaturc 
ranges arc endured W'ithout danger in the polar winter when the 
air is dry. Under direct insolation skin burns and blisters; lips 
swell and crack. I’hirst has been much complained of by polar 
explorers, and is due to the active evaporation from the warm 
body into the dry-, relatively cold nir. Polar air is singularly free 
from micro-organisms owing to lack of communication w'ith other 
parts; hence many diseases common in temperate zones, “colds” 
among them, are rare. 

Changes of Climate.—The climatic divisions of the world 
apjtear to be constant in their broad outlines, but are subject to 
minor Huctuations which have a duration from a few years up to 
many centuries. Some known fluctuations of climate have been 
irregular, but others recur with .some regularity. The best known 
of these meteorological periodicities are the ii-year sunspot 


cycle, best shown in the tropics, and the Bruckner cycle, of about 
35 yeiirs, in temperate regions. In the geological past there have 
been far more extensive changes (see e.j?., Climatic History l 

Bibliography. —Scientific climatology is based upon numerical 
re:,ult.s, obtained by systematic, long Continued, accurate meteorologi¬ 
cal observation-s. The essential part of its literature is therefore found 
in the collection of data published by the various meteorological 
services. The only comprehen-sive tc.\t-book of climatology is the 
Ilandbuch der Klimatolocie of the late J. von Hann (Stuttgart, 1908- 
n). The first volume deals with general climatology, and has been 
translated into English (London and New York, 1903). Reference 
should be made to this book for further details than arc here given. 
The sciond and third volumes are devoted to the climates of the 
different countries of the world. Koppen’s Die Klimate der Erde 
and Kendrew's Climates of the Continents are valuable reference 
books. The standard meteorological journal of the world, the Meteor- 
olofiischr ZHtsihrift (Braun.schweig, monthly), is indispcn.sablc. The 
Quarterly Journal of the Royal Meteorological Society (London), 
the Meteorological Magazine (London), and the Monthly Weather 
Review (Washington, D. C.) are also valuable. The best collection 
of charts is that in the Atlas of Meteorology (London, 1899) which 
gives an e.xcellcnt working bibliography. See also the bibliography 
issued by the Royal Meteorological Society. 

CLIMATE IN THE TREATMENT OF DISEASE. 

Broadly speaking, purity of air {i.e., freedom from solid particles 
and irritating gases), average temperature, range of temperature, 
amounts of sunshine and of humidity arc the most important con¬ 
siderations in the climatic treatment of disease. Social and eco¬ 
nomic conditions in any given locality arc important but are nut 
discussed here. Individuals react both to heat and cold very differ¬ 
ently. At health resorts, where the temperature varies between 
55° and 70'' F., strong individuals gradually lose strength, whereas 
a delicate person gains vigour of mind and body and puts on weight. 
And a corresponding intensity of cold acts in the reverse manner 
in each case. Thus a moderately warm health resort suits delicate, 
convalescent or elderly people. Cold, how'cver, when combined 
with wind and damp, must be avoided by the aged, the delicate, 
and tho.se prone to gouty and rheumatic affections. The moisture 
of the atmosjihere controls the distribution of warmth on the earth, 
and is clo.sely bound up with the prevailing winds, temperature, 
light and pressure. In dry air the evaporation from skin and lungs 
is increased, especially if the sunshine be plentiful and the altitude 
high. In warm moist air strength is lost and digestive troubles are 
common. In moist cold air perspiration is checked, and rheumatic 
and joint affections are common. The main differences between 
mountain air and that of the plains depend on the former being 
more rarefied, colder, of a lower absolute humidity, and offering 
less resistance to the sun’s rays. As the altitude is raised, circu¬ 
lation and respiration arc quickened, probably as an effort on the 
part of the organism to compensate for the diminished supply of 
oxygen, and somewhat more gradually body weight and the number 
of red blood corpuscles increa.se, this increase persisting after a 
return to lower ground. Thus children and young pcojile are espe¬ 
cially likely to benefit by the impetus given to growth and the 
blood-forming organs. F'or older people, however, the benefit de¬ 
pends on whether their organs of circulation and respiration can 
respond to the increased demands on them. For anaemia, pulmo¬ 
nary tuberculosis, deficient expansion of the lungs, neurasthenia, 
and the debility following fevers and malaria, mountain air is in¬ 
valuable. But where there is valvular disease of the heart, or 
rapidly advancing disease of the lungs, it is to he avoided. Light, 
especially direct sunlight, is of primary importance, the lack of it 
tending to depression and dyspeptic troubles. Indeed, the modern 
view is that the value of a climate is determined chiefly by the 
average intensity of ultra-violet light. Probably its germicidal 
power accounts in part for the aseptic character of the air of the 
Alps, the desert and other places. 

A “good'’ climate Is that in wrhich all the organs and tissues of 
the body are kept evenly at work in alternation with rest. Thus 
a climate with constant moderate variations in its principal factors 
is the best for the maintenance of health. But the best climate 
for an invalid depends on the particular weakness from which he 
suffers. Thus in pulmonary tuberculosis a cool sunny climate is 
greatly superior to a tropical one. Exposure to strong winds is 
harmful, since it increases cough. A high altitude, from the sun¬ 
shine, the purity and stimulating properties of the air, is of vaiue 
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to many mild or very early cases, but where the disease is extensive 
or the heart is irritable, or there is insomnia, high altitudes are 
contra-indicated. Where the disease is of long standing, with much 
ejipectoration, or accompanied by albuminuria, the patient appears 
to do best in a humid atmosphere but little above the sea level. 
The climate of Egypt is suitable for cases complicated with bron¬ 
chitis or bronchiectasis, but is contra-indicated where there is at¬ 
tendant diarrhoea. Madeira and the Canaries are useful when 
emphysema is present. Bronchitis in young people is best treated 
by high altitudes, but in older patients by a moist mild climate, 
except where much expectoration is present. 

Delicate children benefit by residence at the seaside and if very 
delicate, with small power of reaction, the winter should be passed 
at some mild coast resort. Gouty and rheumatic affections require 
a dry soil and warm dry climate, cold and moist winds being 
especially injurious. 

For heart affections high altitudes are to be avoided, though 
some physicians make an exception of mitral cases where the com¬ 
pensation is good. Moderate elevations of 500 to 1,500ft. are pre¬ 
ferable to the sea level. 

In diseases of the kidneys, a warm dry climate, by stimulating 
the action of the skin, lessens the work to be done by the.se organs, 
and thus is the most beneficial. Extremes of heat and cold and 
elevated regions are all to be avoided. {See Heliotherapy.) 

CLIMATIC HISTORY. The geological history of the earth 
is divided into five main divisions, Archaean or Prc-Cnmbrian, 
Palaeozoic, Mesozoic, Tertiary and Quaternary periods {see 
Geology ). These different periods contain evidence of many great 
changes of climate, but this article is limited to those which have 
occurred since the appearance of man. The earliest forms of 
man-like creatures probably appeared towards the dose of the 
Tertiary period, and their development has lieen greatly intluenccd 
by a series of climatic changes which occurred during the Quater¬ 
nary. The Tertiary is divided into Eocene. Oligocenc. Miocene 
and Pliocene; a fifth stage, the Pleistocene, is now generally 
included with the Quaternary. The Eocene began 00 million year.s 
ago, the Pliocene ended proliably 000,000 to a million years ago. 
At the beginning of the Eocene the climate of middle latitudes 
was somcw'hat warmer than it is at present, and in the later 
Eocene and Oligoccne it became very much warmer. Beds of 
fossil plants of warm temperate aspect dating from these periods 
have been found north of the Arctic. Circle in many regions. In 
the Miocene the climate was somewhat cooler than in the Oligo- 
cene, though probably warmer than the present. At the lieginning 
of Pliocene times, ten to 15 million years ago, the climate of 
the north temperate regions again became warmer, but this was 
temporary, and towards the dose of this period there was a 
rapid cooling. This change is v/c-ll shown in East Anglia, where 
the earlier Pliocene beds contain mainly southern mollusca, while 
in the upper part of the Red Crag northern species become 
increasingly frequent. The later Pliocene beds of East Anglia, 
the Chillesford beds and Weybourne Crag, contain large num¬ 
bers of arctic species, and are probably contemporaneous with the 
first glaciations of"^Scandinavia and the Alps. The latest bed in 
this country which was formerly attributed to the Pliocene, the 
Cromer Forest bed, indicates a return of somewhat warmer con¬ 
ditions; it is succeeded by boulder clays and other deposits of 
land ice, indicating the oncoming of glacial conditions in England 
itself. The discovery of Palaeolithic implements in this bed indi¬ 
cates, however, that the fore.st bed and the underlying Wey- 
boume crag should be removed to the Pleistocene. The “Quater¬ 
nary” Ice age began on the continent of Europe and in North 
America in the Pliocene, but it is convenient to ignore this some¬ 
what arbitrary division and to consider the Ice Age n.s a whole. 

The Quaternary Ice Age.—^The Quaternary or Pleistocene 
Ice Age was characterized by the advance of great glaciers or ice- 
sheets from a number of centres, of which the most important 
Were Scanditiavia and the Alps in Europe, the Cordilleras anti 
various other centres in North America. Minor centres of glacia¬ 
tion were located in Spitsbergen, Iceland, Ireland, Scotland and 
northern England, the Pyrenees, the Caucasus Range, the Hima¬ 
layas, the mountain ranges of central Asia, Alaska and the whole 


chain of the Rockies and Andes, the highest mountains of equa¬ 
torial Africa, south-eastern Australia and New /.ealand. The ice- 
sheets of Greenland and Antarctica are remnants of (he Quatcr- 
nar>' glaciation, and illustrate the character of the great inland 
ice-sheets of northern Europe and North America. 

Glaciation of the Alps—The classical work of A Penck 
and E. Bruckner in the Alpine region has shown dial there were 
four main advances of the glaciers in t'entral Furoi)e. which they 
designated Gunz, Mindel. Ri.ss and Wunn The inter\*ening peri¬ 
ods during which the ice retreated (interglacial ix^riods) are 
termed Gunz-Mindcl. Mindcl-Riss and Ri.ss-Wurm In the Gunz 
glaciation the snow-line probably lay ^oooft lower than now, 
but the remains of this glaciation ha\-e been almost entirely oblit¬ 
erated by the later advance.s. Of the (hinz-Minclel interglacial 
nothing is known wath certainty', but from the amount of erosion 
performed by the rivers its duration is estimated as 00,000 year.s. 
The Mindel glaciation w'as regarded by Penck and Briickner as 
the greatest advance of the ice over the eastern half of the Alpine 
region. The snow-line lay about 4,25011. below the present. 
The Mindcl-Riss interglacial was very long (about 240.000 year.s), 
and for part of the lime W'armer than the pre.sent. The Kiss was 
regarded as (he greatest glaciation in the south-west and west, 
with a snow-line about 4,250ft. below the* present. The Riss- 
Wurm interglacial w.is relatively short (about (>0.000 years), hut 
probably for a time warmer than the present. The VVurrn glacia¬ 
tion was consiilered by I’cnck and Bruckner to have been smaller 
in extent than the Riss (deprc-ssion of snow-line .^.oooft ). but 
(he late.st worker. W. Soergel, regards if as the greatesi glaciation 
of (he Alps. The Wurm was double, the two maxima being sep¬ 
arated by a slight retreat. The final retreat of the i(e was inter¬ 
rupted by three re-advances, the Biihl. G.schniiz and Daiin stages. 
The interval between the second maximum of the Wurm (Wurm 
II.) and the Buhl, which is imjiortant art haeologically, is termed 
the .-\chen oscillation. Penck and Bruckner estimated the length 
of the post-Wurm period as 20.000 years, 

Changes of Sea Level.—The change.s of sea level during the 
()uaternar>' arc best known from the work of E Dejieret in the 
Mediterranean. He recognizes four shore-lines or raised beaches, 
representing fx^riods when the .sea was considerably above its 
pre^sent level. These were se[)arated by periods of land elevation 
when the sea was below it.s present level ami the Mediterranean 
was divided into two .separate basins. 


Table i. T/ie Divisions of the Quaternary Jee A^ie (the latest are 
at the top). 


Ciiaiigc.'^ of K vcl. 

Glacial stages. 

1 lutnan 
IntJuslries. 

Monastirian 

Up[M;r: iClevation 
Lower: Submer- 

genee to (lofl. 

bfilil Re-advaiu <■ 
Arhcn Retreat 
Wurm Olaeialioii 
Kiss-Wunn 

MagilaKnian 
Solutrean 
.'\urigniu ian 
Mousterian 

A( heulean 
I'A'oIved 
('hellean 

Tyrrhenian 

Upfter: Idcvutiori 
Lower; Suhnicr 
genre to looft. 

Ris.s Glaciation 1 
Mindfl-Ris-s 

Clu Ik an 

Mila/.zian 

Upper: idevation 
Lower: .Submer¬ 

gence to lyoft. 

Alindei Glacia- 
lion 

Gun/,-Mindel 

Pre-Cliellean 

Sicilian 

Upper: Llevation 
Lower; Sul>m(r- 
gence to 

tiuiiK (ila* ialion 



Glaciation in Northern Europe.—The history of the Scan¬ 
dinavian ice-sheet is not known so fully as that of the Alps The 
ice probably fomie/J first on the Norwegian mountains, but the 
centre soon shifted to Sweden and the Gulf of Bothnia. The ice- 
sheet extended into Russia, Germany, Denmark and Holland, and 
at its maximum filled the North Sea and encroached on the east 
coast of England, especially over East Anglia, where for a time 
it united with the ice from northern England. The edge of the 
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i(C‘Shevt over Eurofxe underwent great fluctuations; it is not 
known with certainty whether it ever completely melted during 
the whole t nurse of the Quaternary glaciation, but it is highly 
probable that (his happened during at least the Mindel-Riss inter- 
glatial. In East Anglia the Scandinavian ice was followed by 
English i(e bearing great quantities of chalk, which formed the 
(ireat Chalky Jioulder Clay, but the time relations of the various 
gladal dcfKisits are not yet settled. Gerard de (iccr’s study of the 
deposits left by the retreating ice in Hw'eden has shown that the 
last ice-sheet began its tinal retreat about 20.000 years ago. As 
in the Alps, the retreat of the ice was interrupted by several re- 
advames, indicated by great terminal moraines (.\ee below). 

North America.—In North America great ice-.shects reached 
lower latitudes than anywhere else on the earth. The icc spread 
out from three main centres, the ('cmdilleras in the west, the 
Keewatin west of Hud.son s Hay, and Labrador in the east. The 
detiosits c)f thc-s(‘ various centres are complex, liut a succession of 
five glacial and four interglacial stages has been made out in the 
M).s.sis.sij)pi Valley The latest glaciation, tc-rmerd the Wisconsin, 
w'as double, like the Wurni. and de Geer has succeeded in cor¬ 
relating the stages of its tmal retreat with those of the last Scan¬ 
dinavian Kc-sheet, but the relaticms of the earlier glacial stages 
with those in Europe are uncertain. Interglacial bed.s in Toronto 
indicate a long period of rc'treat :md perh.'ips of cc^mplete 
disappe-aranee of the ice, but tlieir ])osition in the Mississippi 
,se{|ii<‘me is iincertairi, In mo-l other p.iris of the world the gla¬ 
ciation ha.s been showai to include three or four advances of the 
ice, indicating a general similarity with the seciuencc, in the 
Alp.s, but direct correlation i.s not yet po.ssible. 

$tage.s of Human Culture.- The (.tiialernary lee Age roughly 
cc'imidc'' vvi'li (lie I’alieiilil hie (see Ai:( makoi.oov ; Stone .dge) 
''lagc' cd human culture, 'I’he industries into which the I’alaeo- 
lilliic of wc'^tern Europe is divided are shown in table i w'ilh 
their prob.dile po^iliotlH m the glacial sc’CpK'nce. but there is still 
doubt as to the early Talaeolithie. 'Mie Magdalenian falls in the 
l»eriocJ of antic Gimaie about the Hulil re-aclvnnce, while the 
.Solufrean ami .Aurigiiac ian occ upy the Ac hen oscillation, a 
period of dry steppe-Hke climate which followed Wurm II. The 
whole Wurm glaciation ti pper Mouastiriani is occupied by the 
Mou--leri,in. which extends back iiilci the Kiss-Wurm interglacial 
(Lower Mona.airian 1, but how tar is nc*t c(uilc settled. The eon- 
trocersv has been comerued chielly with the position of the 
('hellean imlustry, which some assign to the Riss-Wurm. others 
to the MindebKiss interglacial. I'he corredation in table i is a 
M>mpromi>e, clue to I'rof. W. J Sollas. who places the C'hellcMU 
jtroper in the Mindel-Riss (Lower Tyrrhenian 1 and a later devcl- 
optiienl cd' it. the "evoivc'd (Miellc'an,” in the early part of the Riss- 
Wurm, while tlu' .Ac heiile.m oc cupies (he central and latter parts 
of that intend.ic i.d .ind the Lowc'r Mousteri.m its closing stages, 
The lore niiim-is of tin- t'hcllcan lyiu-s (I’re-Ghellean 1 apparently 
belong (0 (he (iunz-Miiidcl interul.ic iai (Lower Mil.iz/iani. 

Latc-GIucial and Post-Glacial Periods.—The climatic his- 
tor>' of the conGuding stages of the Ice Age is l>es( known from 
Scandinavia, and thanks to (he re.searches of G. de Geer the 
various stage's have been dated About :o,ooo u.r. the ice-edge lay 
for a time across Lenmark and the Haltic coast of Germany and 
formed the Daniiilnciol moraine. After a period of retreat, the 
ice-edge h.dtecl again near the c ciast of the Scandinavian ix*ninsula. 
where it formed the moraine. The ice then vacated 

Scania, but there was another long hall about 0000 n.c., forming 
the great I'ennosLaudiou moraines. Up to thi.s time the recession 
had (ieen comparatively slow, and the edge of the ice had changed 
but little' on the coast of Norway and in northern Finland, while 
it had everywhere been bordered by a belt of Arctic plants, show¬ 
ing that the temperature was still very low, After the formation 
of the Fcnnoscanciian moraines, however, there followed a period 
of very rapid retreat, termed Fimf^lacial time, during which tem- 
{KTate plants occupied almost immediately the ground vacated 
by the ice, indicating a comparatively high temp)erature. By 
about 7000 n c. the remnants of the ice-sheet had shrunk to a 
long narrow strip along the centre of Scandinavia, After a short 
halt termed the Ragurtda Pause, the ice-shect split into two sep- 


j arate portions about 6500 B.c., and this date is regarded by Scan¬ 
dinavian geologists as the "official'' end of the Ice Age. The corre¬ 
lation between the stage.s of retreat in Scandinavia and the Alps 
is not yet known, but it is not unlikely that the great Fennoscan- 
dian moraines represent the Biihl stage. 

In Britain various Arctic plant beds are known which were 
presumably formed during the halts rcpre.scnted by the Gotigiacial 
and Fennoscandian moraines, and there were local re-advances of 
mountain glaciers in Scotland at the same times. The retreat 
stages of other centres of glaciation are not yet known in detail, 
but dc Geer and Ernst Antevs have been al)le to date parts of 
the retreat stages of the ice-sheets in Canada and southern Argen¬ 
tina by comparing the relative thicknes.ses of successive annual 
clay deposits with those in Sweden. 

Changes in Land and Sea Distribution.—As the Scandina¬ 
vian ice-.shect began to vacate the Baltic basin, the latter was 
occupied by a fresh-water lake, bounded on (he north by the ice. 
After the formation of the Fennoscandian moraines a subsidence 
of the land allowed the ingre.ss of the sea, both from the Atlantic 
across Scania and from the White sea acros.s Finland. The site 
of the Baltic was now occupied by (he Arctic sea, called the Yoldia 
sea from the presence of the high northern mollusc Yoldia arc- 
tica. About the time of the Ragunda Pau.sc the land ro.se again 
and both outlets to the ocean were closed. The Baltic now became 
a fre.sh-w.ater lake, which from its characteristic niollu.se is termed 
the .hncylns lake. The greater part of the Ancylus lake stage falls 
in post-glacial time, during which the last remnants of the ice- 
shect disapfH‘are(l. About 4000 B.c. a new period of submergence 
began in the south-west Baltic, again admitting the waters of 
the Atlantic and forming the Littorina sea. This sea was waniKT 
and more saline than the jircscnt Baltic, because the inlet from the 
Atlantic was wider and deeper. The ma.ximum subsidence prob¬ 
ably occurred about 3000 b.c., after which the land gradually rose 
again and conditions approached those of the present. 

A raised beach at a height of about ten ft. above the pirescnt 
beach is found almost all over the world, and in many parts is 
accompanied by a kind of fauna now known only from lower lati¬ 
tudes. Such a widespread change of level indicates a rise of the 
sea, due to a greater volume of water in the oceans. The addi¬ 
tional water can only have come from a melting hack of the still 
existing ice-sheets, especially of Greenland and Antarctica, beyond 
(heir present limits; there is also independent evidence that this 
occurred. This general warm period is termed the Climatie Opti¬ 
mum', it falls somewhere within the time of the Littorina sea and 
probably between 2000 and 1000 b.c. 

Vegetation.—Much information as to late-glacial and f»os(- 
glacial climates is provided by the vegetation, especially of peat¬ 
bogs. In central Europe the Wurm glaciation was accompanied 
and followed by tundra, which gave place during the latter half 
of the Achen oscillation to dry cold steppe conditions during 
which Solutrean man, w'ho hunted (he horse, penetrated Euroi)e 
from the east. In the Lower Magdalenian, (he culture of which 
is based on the reindeer, conditions again became moister and 
colder, and the tundra returned for a short t'lmc, to be rapidly 
replaced by pine forest spreading up from the south-east. In the 
Upper Magdalenian the pine began to be rejilaccd by dense forests 
of oak and the reindeer gave way to the red deer. Dense forests 
W'cTc almost impenetrable to primitive man, and in central Europe 
there is almost a gaj)—the "hiatus’*—between Palaeolithic and 
neolithic industries. 

In Scandinavia the retreating ice-sheet was bordered by a 
broad zone of .Arctic vegetation until the close of the Fenno¬ 
scandian halt. The aspen appeared in the much warmer Finigla- 
cial, the fir in the Ancylus period. The very- favourable condi¬ 
tions of Littorina time were marked by a wealth of new trees, 
including oak, hazel and beech; at one time the hazel greatly ex¬ 
ceeded its present limits both of latitude and height. 

Wet and Dry Periods. —The post-glacial period has had 
I marked alternations of wet and dry climates, which were first set 
out by the Norwegian Axel Blytt. The time of the Ancylus lake 
was generally dr>», with warm summers but cold winters; Blytt 
termed this the Boreal stage. The early part of Littorina time 
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was moist, with very mild winters and summers probably as warm 
as at present, forming the Atlantic stage, which was marked by a 
great growth of peat in northern and western Europe. About 3000 
B.c. the warm moist conditions gave way to a dry climate, with 
very warm summers and winters no colder than the present. The 
surfaces of the peat-bogs dried up, and in Scandinavia, Scotland 
and Ireland they were occupied by oak forests; in Germany there 
is instead a layer of dry heath peat. Blytt terms this the Sub- 
Boreal period. About 850 b.c. there was a marked deterioration of 
climate, which became moist and cold, forming the Sub-Atlantic 
period, when the forests on the peat-bogs died and were replaced 
by a new and very rapid growth of peat. The change from the 
very favourable climate of the Sub-Boreal to the unfavourable 
climate of the Sub-Atlantic was very marked in the Alps; during 
the Bronze Age and the beginning of the Early Iron Age the cli¬ 
mate was highly favourable and there was free communication 
across the passes; but early in the Iron Age the passes were closed 
and human occupation was banished to the lowest and warme.st 
valleys, while at the same time many of the lake-dwellings were 
submerged. It seems probable that the Daun re-advance of the 
Alpine glaciers should be attributed to this stage; Penck and 
Bruckner dated the Daun re-advance as older than the Bronze 
Age, but on very scanty evidence. 

The Boreal period is not w'cll shown in the British Isles, but 
the succession of Atlantic peat, Sub-Boreal forest and Sub-Atlan¬ 
tic peat is well seen in Ireland, most of Scotland and western 
England but not well developed in eastern England. 

Summary.—The various late-glacial and post-glacial stages in 
Scandinavia may be summarized as follows; 


Table 2. Late-f^lacial and Post-Glacial Stages. 


Date 

n.c. 

Scantlinavian Ice 
Sheet. 

Land and Sea. 

Trees. 

Wet and dry 
]>eric>ds. 

0 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

0000 

10000 

Post¬ 

glacial 

I.ittorina 

Sea 

Oak 

Beech 

Hazel 

Sub-Atlantic 

Sub-Boreal 

,\tlantic 

Boreal 

Ancylus 

Lake 

Fir 

Ragunda Pause 

Aspen 

FiniKlacial 

Retreat 

\'oldia 

Sea 

Arctic- 

plants 

Sub-Arctic 

and 

An tic 

Fennoscanclian 

Halt 

Ice-Lakes 


THE HISTORICAL PERIOD 

There is no clear boundary between the geological and historical 
periods, for in Eg>’pt and south-west Asia the beginnings of his¬ 
tory are almost contemporary with the end of the Ice Age in 
Scandinavia. In the arid regions of Arabia, Mesopotamia and 
central Asia variations of rainfall are of much greater importance 
than small variations of temperature, and this discussion is ac¬ 
cordingly limited to the alternations of wet and dry periods. 

Persia. —The semi-arid settlement of Anau on the northern 
margin of Persia is important. This site was occupied from time 
to time and abandoned during the intervening periods, and since 
there is no evidence of conquest, while the periods of abandon¬ 
ment are represented by desert formations, it is highly probable 
that the interruptions were due to drought. These settlements 
were investigated by Mr. Raphael Pumpelly, who dated them by 
means of the relative thickness of deposits. According to Pumpel- 
ly’s estimates the first settlement began about gooo b.c., the sec¬ 
ond, which immediately succeeded it, about 6000 b.c. The last part 
of the first settlement and the whole of the second show evidence 


of gradually increasing drought, and the site was abaiuloncd soon 
after 6000 b.c. It was reoccupied, after an interval of desert con¬ 
ditions, about 5200 B.c. The third settlement continued until about 
2200 B.c., with a short interruption, probably due to drought, 
about 3000 B.c. These estimates of the age of Anau appear to be 
far too great, and H. Peake and H. J. rieure suggest that the first 
settlement did not begin till about 3000 b.c., while the third settle¬ 
ment lasted from about 2500 to 1600 b c. At the dose of the third 
period there began a ix'riod of inten.se drought, and Anau was not 
reoccupied until the Iron Age, probably about 750 b.('. 

It is highly probable that in semi-arid regions the amount of 
unrest and migration increases during periods of drought, so that 
we can infer the variations of dryness from the frequencies of 
migrations. A period of extensive migration began al»out 2050 b.c. 
and culminated between 2300 and 2050. Another maximum oc¬ 
curred about 1350 to 1300, after which the desert peoples began 
to settle down, and remained quiet until the Arabian dispersal of 
the seventh century a.d. (which began before the birth of Mo¬ 
hammed). 

Caspian Sea,—-During the Christian era our information is 
mainly derived from the variations of level of the C'aspian Sea, 
amplified and supported by records of other lakes in .Vsia, and by 
Chinese archives. There is some doubtful evidence that the level 
of the Caspian was high about a.d. o, but this is not confirmed by 
other sources. In the 5th century a.d. the Ca.spian was very low. 
Then follows a ix;riod of rapid fluctuations; high level about Q20, 
low about 1125, very high from 1306 to 1325 and again early in 
the 15th century and about 1500 to 1040. 

Africa.—The evidence from northern Africa is mainly pro¬ 
vided by the levels of the Nile Hoods, the history of Kharga ()asis, 
and the variations in the level of civilization in the Sahara. These 
point to a rainfall much higher than the present about 500 n.r., 
a minimum about a.d. 200, a slight improvement about 400, a very 
dry season from 700 to 1000, and a great improvement from about 
1225 to 1300, followed by a decline to present conditions. It is 
interesting that E. J. Wayland has recently shown the existence 
of a marked dry period in central Africa in Neolithic times, prob¬ 
ably repre.senting the Sub-Boreal period. 

America.—In North America the evidence is derived mainly 
from the width of the annual rings of growth of the “Big Trees” 
of California; the curve of tree growth can be checked and ad¬ 
justed by the variations in the levels of the salt lake.'^ of western 
America, and by archaeological evidence.. The result shows that a 
long dry period ended about 1000 to 800 b.c:., followed by a period 
of high rainfall from 700 b.c. to a.d. 200, reaching a strongly 
marked maximum at 400 b.c. A long dry period began about a d. 
400 and continued until about 1 250, with one break at about 1000, 
and there was a further dry spell in the isih century. 

In Yucatan and central America the Mayan civilization reached 
its highest level apparently from 100 b.C'. to a.d. 350. After about 
350 tame the Mayan “Dark Ages,” when .southern Yucatan re¬ 
lapsed into barbarism. A revival occurred about a.d. 1000, but 
did not reach the level of the earlier period and probably lasted 
little more than two centuries. The ruins are now overgrown by 
dense forests, and Ellsworth Huntington makes the plau.sible 
assumption that the periods of high culture re|)re.scnt dry periods. 
If so, these are contemporaneous with the wet periods of Arizona, 
and represent a southward swing of all the climatic belts. 

Recent excavations in southern Greenland have .shown that it.s 
climate was far more favourable in the tenth century than it is 
to-day, and Baffin Bay seems to have been almost free of ice. 
There was a deterioration about a.d. 1000, followed by a slight 
improvement during the nth and nth centurie.s, after which the 
climate rapidly became very bad. The ground, which at first 
thawed to a considerable depth every summer, became jierma- 
nently frozen about a.d. 1400. 

Bibliography. —C. E. P. Brooks, Thr Evolution of Climate (and 
cd. 1925) (Glacial and laic glacial periotls) and Climate through the 
Ages ( 1926 ): A. P. Coleman, Ice Ages (io 2 n) ; H. Peake and H. J. 
Fkure, CoMdors of Time, 1. Apes and Men, 2. Hunters and Artists, 
3. Peasants and Potters (1927) ; A. Penck and E. Bruckner. Die Alpen 
im Eineitalter (Leipzig, 1902-09) ; W. J. SoIIas, Ancient Hunters 
(3rd 1924). (C. E. P. B.) 
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CLIMAX, JOHN (r. 525-600 A.D-L ascetic and mystic, also 
railed Sfholasficus and .Sinailes, After 40 years in a cave at the 
foot of mount Sinai, he became abbot of the monastery. His 
life has l)een written by flaniel, a monk of the morxastery of 
Raithu, on the Red Sea. He <lerives hrs name Climax (or Cli- 
macu.s) from his work of the same name (KXt//a^ tov l\apa 6 tLaov, 
ladder to Laradise), in .^o sections, (orrespondinj? to the 30 years 
of life of (!hrist. It is written in a simple and popular style, and 
treats of the vices that hinder the attainment of holiness and the 
Christian virtues, 

J{jh/io(;kaj')iy. -MiKnc, Pair, f^rarca, Ixxxviii. (includinR the bioR- 
raphy tyv iJaniel; ; see also C. Kiairribac her, Grschichle dt r byzanlin- 
iiihtn J.ittvratur ; Her/oK-Mautk, KeaU-ncyklopiidtf. The Lad¬ 

der has licet) tran-.latcd into .■'t vcral lariKuaf'es---info Kne)i''h by Father 
Robert, Mount St. Hernard’s Abbey, Leicestershire (1856). 

CLIMB INDICATOR; ver Aitimitkr 
CLIMBING BITTERSWEET (CrLutnis scandntx\ a 
North American clirntting shrub of the staff-tree family (Celas- 
Iraceae), called .also false bitterswei't and waxwork. It prows, 
mostly in ri( h soil, from Quebec; to Manitoba and southward to | 
North Carolina and New Mexico, usually trailing on bank.s or small j 
.shrijlts but sometime;^ climbing to a height of 25 ft. on trees. It 
has smooth, {)ointed leaves .and small greenish flowers and matures 
in autumn showy clusters of orange yellow, berrydike capsules 
which split open after fro^t, disclosing the crimson coverings 
(arils) enc lositig the; .srrds The h.indsoTne, persistent fruit is used 
in winter for indoor decairalion. (.See ItjTfi RSVVKKT.) 

CLIMBING FERN, the l)oiani(al genus Ly^oditim, with 40 
Spec ies. c liiclly in the warmer ixirts of the Old World. The plants 
have a ( ree[nng stem, on the upper face of which is borne a row of 
leaves. Rach leaf has a sletuler. stem-like axis, which twines round 
a support and hears leallets at intervals; it goes on grenving in¬ 
definitely. Several species are favourite greenhouse plants. The 
Atnerii an climbing fern {L. palmatum), called also Hartford fem 
and Windsor fern, one of the most beautiful ferns native to the ; 
I'nifed States, grow's in opi-n woods from New Hampshire to ! 
iVnnsvIv'ania and Ohio south to Florida and Tennessee ! 

CLIM or CLYM OF THE CLOUGH, a legendary English ' 
ariher, a supposed (orniianion of the Robin Hood band. He is 
commenuiraled in the liallad .‘Idatn Hell, Clym of the Clou^lte 
and W'yllyam of Clondcslre. The three were outlaws who had 
many adventures of the Robin Hood type. The oldest printed 
copy of this ballad is dated 1 -'50. 

CLINCHANT, JUSTIN {rS;:o-f88i), French soldier, wa.s 
horn at 'rhiainourt (.Meurthe) on Dt'c. 2.}, 1820, and died in 
f'aris on Man h 20. t8.8r. He entered the army from St. ('’yr in 
18.41, He .served in Algeria ( 18.47-5:), in the Crimea (185.4-55). 
and in Mexiuc He held a brig.idt- comm.in*! in 1870. was raptured 
at Metz, but escai»eil. and w.is iil.icial in command of the :oth | 
Corps ol the Army of tin' l''..ist. He was under Hourbaki during 
the campaign of the Jura, and when Hourhaki attemjited to commit 
suit ide he stu cieded to the (ommand (Jan 23, 1871). only to be 
driven with .s.pocx) men t)\er the Swi.ss frontier at Puntarlier. In 
1871 Cliiuhant cornmandetl the 5th Corps tolerating against the 
Commune He vv.)s military governor of I’ari.s when h<‘ tlied. 

CLINIC, an institution that oilers diagnostic, therapeutic or 
jirevcntivc Inatment to ambulaltiry patients. Consiilered from 
the siandiKiiut of org.mi/.ation. range of diseases treateti, general 
jmrpost: aiul fumtion. the li'rm may be uset! (0 include outpatient 
departments of hosjiit.ils, un.iltachffl units, teaching clinics— 
either .sep.iratt' or attached—health centres, preventive, curative, 
public or projiriet.iry in.stilutions. It may also be used to define 
a {lartiiular ha lure, d.issroom or bedside examination where sev¬ 
eral nualii.al men cx[)ress their views. 

The fir.st tlisixmsary or clinic in the English’.spcaking world was 
founded in London in i6<;t» by idulanthropic jihysicians as a means 
of proviiiing mediv ines (o accompany (he services they made with¬ 
out ^layrnenf toward the n ltef of the sick {xior. 'Fhe Philadelphia, 
New York and Po.sion Dispensaries, founded in 1786. 1791 and 
1796. res4>ectively, had the same object in view. The modern 
aUilude, however, substitutes medical service for medicine and a 
small payanent for actual charity, Johns Hopkins and Massa¬ 
chusetts General Hospital, by establishing outpatient depart¬ 


ments in which their medical students could be taught methods of 
diagnosis and treatment by personal contact, are believed to be 
the American pioneers in this form of medical education. As for 
the public health asiM;ct—the first great movement of this kind 
rc.sulted in the founding of the National Organization for the 
Study and Prevention of Tuberculosis in 1905, with the conse¬ 
quent establishment of 500 tuberculosis clinics during the first 
ten years of its existence. Meanwhile interest in the public wel¬ 
fare has added further clinics, as evidenced by the foUow'ing fig¬ 
ures, available in 1927; In a survey conducted in 83 large cities 
of the United States it was discovered that 81 had well-baby 
clinics; 81 had venereal disease clinics; 77 tuberculosis; 68 pre¬ 
natal and 31 mental clinics—maintained in large part by city 
health appropriations. 

.Social service agencies, realizing the important part that illness 
plays in social maladjustment, have contributed their share in in¬ 
creasing clinic attendance, which jumped from 4,000,000 in 1917 
to 10,000,000, in 1927. This increase is largely due to greater 
efforts for the prevention of disease. Many diseases that in the 
past w^ere not attended to until they had reached a bed-confining 
stage can now be diagnosed and cared for in the early stages at 
clinics, while specialized treatment for various diseases of the 
.skin, eye, nose and throat, anti mental, nutritional and postural 
defects that either were not previously recognized or have come 
into being as a result of present living and industrial conditions, 
fan be cared for under conditions obtaining at the clinics. In 
1925 if was estimated that the number of clinic.s existing in the 
United St.'ites totalled 5,000, as contrasted with 150 in 1900. In 
(beat Britain the activities outlined above are in the main grouped 
around the great general ho.spitals but a few independent dis- 
pi'ti.saries still exist and have e-xjiandcd their usefulness. 

CLINKER, in industry, the common name for coal residues 
w’hich are formed in lumps, partly fused, in grates or furnaces. 
.Such clinker is used for many purfioses as a raw material, and is 
a useful matrix for inferior I'ortlarul cement (dturefe. The name 
is also applied to the fused masses of brick which occur in 
brick ovens. 

What is really a different word, but with the same spelling, is 
derived from clinch, or clench, a common Teutonic word, meaning 
to “fa.sten together.” This word appiairs in the form “clinker- 
built” as distinguished from “carvel-buili” for a boat whose 
strakes overlap and arc not fastened “Hush.” 

CLINOCLASITE, a rare mineral consisting of the b.'i.'^ic 
copper arsenate (CuOH i.AsO,. It is deep blue in colour and 
crvstallizi'S in the monodinic system with a {K'rfect cleavage 
jiarallel to the basal plane; hardness 2*>-3; specific gravity 4-36. 
The mineral was formerly found with other copper arsenates in 
the mines of the St. Day district of Cornwall and near Tavistock 
in Devunshire, near Sayda (or Saida) in Saxony, am! in the Tintic 
district of Utah. It is a mineral of secondary origin, having 
resuht'd hy the dccomi)osition of copper ores and mispickel in 
the upper part of mineral veins. 

CLINOGRAPH, a set-square the acute angles of which are 
made adjustable by connecting the side opposite the right-angle 
to one of the other sides by a hinge; it is frequently employed in 
mechanical drawing (see Drawinc., Engini-erinc). 

CLINTON, DE WITT (1769-1H28), American political 
leader, w'as bom on March 2, 1769, at Little Britain, N.Y. His 
father, James Clinton (1736-1812), served as a captain of pro¬ 
vincial troops in the French and Indian War. and as a brigadier- 
general in the American army in the Rcvolutionarv’ War. De Witt 
Clinton grndualeci at Columbia college in 1786, and in 1790 was 
admitted to the bar. From 1790 to 1795 he was the private sec¬ 
retary* of his uncle. George Clinton, governor of New York and a 
leader of the Republican Party. He entered the State senate in 
1798, ser\*ing until 1S02. He at once became a dominant factor 
in New York tKilifics. and for the next v|uarter of a century* he 
played a leading r 61 c in the history of the commonwealth. From 
1801 to 1802 and from 1806 to 1807 he was a member of the 
council of appointment; and realizing the power this body pos¬ 
sessed through its influence over the selection of a vast numlxir 
of State, county and municipal ofiicets, he secured in 1801, while 



CLINTON 


829 


his uncle was governor, the removal of a number of Federalist 
office-holders, in order to strengthen the Republican organization 
by new appointments. On this account Clinton has generally been 
regarded as the originator of the “spoils system” in New York; 
hut he was really opposed to the wholesale proscription of oj> 
ponents that became such a feature of American politics in later 
years. It was his plan to ftll the more important offices with 
Republicans, as they had been excluded from appointive office 
during the Federalist ascendancy, and to divide the smaller places 
between the parties somewhat in accordance with their relative 
strength. In counties where the Federalists had a majority very 
few removals were made. 

In 1802 Clinton became a member of the U.S. Senate, but re¬ 
signed in the following year to become mayor of New York city, 
an office which he held for 10 years in the period 1803-15. During 
his mayoralty he also held other offices, being a member of the 
State senate in 1806-11 and lieutenant-governor in 1811-13. In 
1812, after a congressional caucus at Washington had nominated 
Madison for a second term, the Republicans of New York, desir¬ 
ing to break up the so-called Virginia dynasty as well as the system 
of congre.ssional nominations, nominated Clinton for the presi¬ 
dency by a legislative caucus. Opponents of a second war with 
(ireat Britain had revived the Federalist organization, and Fed¬ 
eralists from 11 States met in New York and agreed to support 
Clinton, not on account of his war views, which were not in accord 
with their own, hut as a protest against the policy of Madison. In 
the election Clinton received 8g electoral votes and Madison 128. 

As a member of the legislature Clinton was active in securing 
the abolition of slavery and of imprisonment for debt, and in 
perfecting a system of free public schools. In 1810 he was a 
member of a commission to explore a route for a canal between 
Lake Erie and the Hudson river, and in 1811 he and Gouvemeur 
Morris were sent to Washington to secure Federal aid for the 
undertaking, but were unsuccessful. The second war with Great 
Britain prevented any immediate action by the State; but in 1816 
C'linton was active in reviving the project, and a new commission 
was appointed, of which he became president. His connection 
with this work so enhanced his popularity that he was chosen 
governor by an overwhelming majority and served for two trien¬ 
nial tenns (1817-23). As governor he devoted his energies to the 
construction of the canal, but the opjx)sition to his administration, 
led by Martin Van Buren and Tammany Hall, became so formida- 
bic by 1822 that he declined to seek a third term. His successful 
opponents, however, overreached themselves when in 1824 they 
removed him from the office of canal commissioner. This partisan 
action aroused such indignation that at the next election he was 
again chosen governor, by a large majority, and served from 
1825 until his death. As governor he took part in the formal cere¬ 
mony of admitting the waters of Lake Erie into the canal in Oct. 
1825, and thus witnessed the completion of a work which owed 
more to him than to any other man. Clinton died at Albany, N.Y., 
on Feb. 11, 1828. In addition to his interest in politics and public 
improvements, he devoted much study to the natural sciences; 
among his published works arc a Memoir on the Antiquities of 
Western New York (1818) and Letters on the Natural History 
and Internal Resources of New York (1822). 

Sec J. Renwick’s Life of De Witt Clinton (1845}; D. Hosack’s 
Memoir of Dr Witt Clinton (1839); W. W. Carapbell's Life and 
Writings of De Witt Clinton (1849) ; H. L. McBain’s De Witt 
Clinton and the Origin of the Spoils System in New York (1907); 
T E. Benedict, “De Witt Clinton’s Birthplace,” Olde Ulster, vol. vii., 
pp. 65-69 (1911>; and E. A. Fitzpatridc, “The Educational Views 
and Influence of De Witt Clinton,” Teachers College, Columbia 
University Contributions to Education, No. 44 (1911). 

CLINTON, GEORGE (1739-1812), American soldier and 
political leader, was Iwrn at Little Britain, Ulster (now Orange) 
county (N.Y.), on July 26, 1739, the son of Charles Clinton 
(1690-1773), who had emigrated to America in 1729, and com¬ 
manded a regiment of provincial troops in the French and Indian 
W'ar. The son went to sea at the age of 16, but, finding the sailor’s 
life distasteful, joined his father’s regiment and accompanied him 
as lieutenant in the expedition against Fort Frontcnac in 1758. 
After the war he practised law and held a number of minor civil 


{ offices in Ulster county. From 176S to 1775 he sal in the New 
York provincial assembly, and in the controversies with Great 
Britain zealously championed the colonial cause. In 1774 he was 
a inemljer of the New York committee of correspondence, and in 
177s was a member of the second Continental Congress. In 
December of this year he was appointed a brigadier-general of 
militia by the New York provincial congress. In the following 
summer, being ordered by Washington to assist in the defence 
of New York, he left Philadelphia, alter voting tor the Declar¬ 
ation of Independence, and before he could sign it 

General Clinton took part in the battle of White Plains (Oct. 
28, 17701. and was charged with the defence of the highlands of 
the Hudson, where, with De Witt Clinton, in Oct. 1777, he 
offered a firm but unsuccessful resistance to the advance of Sii 
Henry Clinton. In March of thi.s year he had been appointed bj 
Congress a brigadier-general in the continental army, and he 
thus held two commi.ssions, as the State convention refused to 
accept his resignation as brigadier-general of militia. So great 
was Clinton’s popularity at this time that at the first election 
under the new State constitution he was chosen both governor and 
lieutenant-governor. He declined the latter office, and on July 
30, 1777, entered upon his duties as governor, which were at first 
largely of a military nature. In 1780 he took the field and checked 
the advance of Sir John Johnson and the Indians in the Mohawk 
valley. In his administration Clinton was encrgetii and patriotic, 
and though not so intellectual as some of his New \’ork contem¬ 
poraries, he was more popular than any of them. He served as 
governor for 18 successive years (1777-05), and lor another 
triennial term from iSoi to 1804. In the elections of 1780, 1783, 
and 1780 he had no opponent. In 1800-01 he was a member of 
the assembly. 

In the struggle in New York over the adoption of the Federal 
constitution he was one of the leaders of the opposition, but in 
the State convention of 1788, over which he presided, bis party 
was defeated and the constitution was ratified. In national politics 
he was a follower of Thomas Jeffer.son, and in State politics he 
led the long dominant faction known as “CliiUonians.” In 1789. 
1792, and 1796 Clinton received a number of voles in the electoral 
college but not enough to secure him the vice-presidency, which 
was then awarded to the recipient of the second highest numher 
of votes. In 1804, however, after the method of voting had been 
changed, he wa.s nominated for the vice-presidency i)y a con¬ 
gressional caucus, and was duly elected. In 1808 he sought nom¬ 
ination for the presidency and was greatly disappointed when this 
went to Madison. He was again chosen as vice-president, how¬ 
ever, and died in Washington before the expiration of his term, 
on April 20, 1812. He was buried in the congressional cemetery, 
from which in May. 1908, his remains were transferred to King.'-- 
ton (N.Y.). His casting vote in the Senate in i8ri defeated the 
bill for the renewal of the charier of the Bank of the United 
States. 

The Public Papers of George Clinton, 6 vols. 1002 ) have been 

publihhed by the State ot New York. See. also Sf. S. Spaulding, 
George Clinton and the New York Democracy (Harvard University, 
1926 ). 

CLINTON, SIR HENRY (r. 173«-I79,‘; b Briti.sh general, 
was the son of Admiral George Clinton (governor of Newfound¬ 
land and subsequently of New York), and grandson of the 6th 
earl of Lincoln. After serving in the New York militia, he came 
to England and joined the Coldstream Guards. In 1758 he In- 
came captain and lieutenant-colonel in the Grenadier Guards, and 
in 1760-62 served as aide-de-camp to Ferdinand of Brunswick in 
the Seven Years’ War. He became major-general in 1772 I'rom 
1772 to 1784, thanks to the inffucnce of his cousin, the 2nd duke 
of Newcastle, he had a scat in parliament, first for Boroughbridge 
and subsequently for Newark, but for the greater |>art of this 
time he was on active service in America in the War of Irjde- 
jicndencc. He took part in the battles of Bunker Hill and Long 
Island, subsequently taking [M)S8ession of New York. For his share 
in the battle of Long Island be was made a lieutenant-general and 
K.B. After Saratoga he succeeded Sir William Howe as com- 
roandcr-in-chief in North America, He had already been made a 
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l(Kal general. Me at once concentrated the British forces at New 
V(;rk, pur.suing a policy of foraying expeditions in place of regu¬ 
lar tanipaigns. In he invaded South Carolina, and in 1780 
in ( on junction with Admiral M. Arhuthnot captured Charleston, i 
'rhere v\a.> constant friction between him and Lord Cornwalli.^. his j 
.a-iond in loniniand, and in 1782, after the capitulation of Corn¬ 
wallis at Yorktoven, he was superseded by Sir Guy Carleton. Re¬ 
turning to England, he [>ublished in 17S3 his Narrative of the 
C'afnpan’H of lySi in North Ameruu, which provoked an acri¬ 
monious reply from Lord Cornwallis. He wa.s elected M.P. for 
Launieston m 1700, and in 1704 was made governor of Gibraltar, 
when* he died on 24, 170^. 

His \ounger son, Sir Hi.nrv (T.inton (1771-18291. entered 
the army in 17S7 and .'aw some service with the Prussians in Hol- 
jand in 1781;. He was almost continuously in active service; 
in the Coiunna campaign of iSoH-(^ he was adjutant general to 
his close Inend. Sir John Moore. Promoted major general in 1810. 
he re turned to the pi-ninsula to hll a divisional command under 
Wellington in oSi i. His division plasecj a notable* part in the ca{)- 
lure of the forts at Salamanca and in the battle of vSalamanca 
< iSi 2 ), and he was given the loc al rank of lieutenant general early 
in 1S13. I'or his conduct at Vittoria he was made a K.li., and he 
took Ins {larl in the .subse(|uent \'ic tories of the Nive, Orthes and 
'I'oulouse. At the* end of the; war he was made a lieutenant general 
and inspector general of infantry. Clinton commanded a division 
with distinction at Waterloo. He died on Dec. 11, iS2(p 
CLINTON, HENRY FYNES ( 17H1-1S52), Briti.sh classi¬ 
cal s( holar and i hronologisi, was born al Ganislon in Notting¬ 
hamshire. He was educated at Westminster and Oxford, and from 
i.Ko6 to i8.'0 was M.P for Aldborough. The value of his Fasti, 
vshic h set c lassie al chronology cm a scientific basis, can scarceh’ be 
ovi'restimated, even though subseciuent research has corrected 
some of his c one lusion.s. 

His chiel works are, Fn\li Jlillrniri, the Civil and Literary Chro- 
tndi/fiv oj (ireeie jrom the .yst/i to the t24th Olympiad (1824-si). 
int iudirig ili'^sei tations on jioints ol (ireek tii.story and scriptural 
ihronologN, and /•'ii\ti liomnni, the Civil and Litetary Chronoloy,y 
of Ktnnr lUtd Coasttintinople from the Death of .-lufiustu^ to the 
Death of Herael/ns ( 18.4 . In 1S51 and 1853 res|)ectivelv he 

pul)lish(*d ('pil(»rn('s of the above. The Literarv Remains of II. F. 
Clinton (the lirsi jiart of w'hich contains an autobiography written in 
1818) weie edite<l b\’ (', J. E, Clinton in 1H54. 

CLINTON, a c it>’ of Illinois, C.S.A , cm fc*deral highway 51 
and the Illinois Central railroad. 22 mi. S. of Bloomingtcan; the 
county seat of 1 )e Witt county. 'Hu* population in 1(440 was (1.331. 

It is in the heart of (he corn bell; and has railroad .shops and 
clothing factories. It was settled about 1836, and wa.s incor¬ 
porated a'» a c itv in 18^3. 

CLINTON, a city ol V’ermilion county, Indiana, U.S.A., on 
the Wabash riccr, 15 mi. N of Terre Haute and 8 mi. Ek of the 
Illinois stale line. It is i mi. Irom federal highway 41, and is 
serv(.'d hy llie Chu ago and I’kistern Illinois railway. In njoo the 
population vva> w.o18; in 1030, 7,936; in 1940 it was 7.o<)2 by fed¬ 
eral census. 

('linton is in a farming and coal mining region, and has varied 
manufactures, including mining and agricultural machinery', meat 
and dairy products, sauces and relishes, vaults and other articles 
of cement, tloiir. overalls, furniture and blasting powder. The 
county ho^pilal is located th(*re, (^lintcm was incorporated as a 
c itv in 18*4 p 

CLINTON,! city in the extreme caistern part of Iowa, U.S.A., 
on the Mi‘>sis''i|>pi river where* the Lincoln highway cros.ses it; the 
county se.it of ( linton county. It is on the Burlington; the ('hi- 
c ago and .North Wesstern; the ('liicago, Milwaukee, St. Paul and 
Patilic , and the Rock Island, and is served by several bus lines. 
I’he pop. (1920) was 24,151, of whom 3,739 were foreign-bom 
while (1,57.) (Germans) ; and in 1940 federal census. 26.270. The 
I H>’ lies about ()00 ft. abewe sea level, and has a background of 
rolling torm land to the wist and rocky bluffs to the north. It 
ha.s a large system of public parks, mostly along the Mississippi, 
and beautiful home's shaded by elms which the early settlers 
planted. Clinton was formerly a great sawmill centre, but when 
the supply of lumber gave out in the north, the city turned to 


other industries, .such as corn products, mill work, builders’ hard¬ 
ware, stock feecis, cellophane, structural steel, and steel and ware 
.specialties. The annual factory output is valued at $30,000,000, 
and bank deposits amount to more than $10,000,000. There is a 
1,000-bcd army general hospital in the city. 

The first settlers arrived in 1835. The town was replatted in 
1855 and named after De Witt Clinton, former governor of 
New York. It was incorporated in 1859 and reincorporated in 
1881. 

CLINTON, a town of Worcester county, Massachu.sett.s, 
U.S.A.. on the Nashua river. 15 mi. N.N.EL of Worcestc?r. It is 
.served by the Boston and Maine and the New York, New* Haven 
and Hartford railways. The i^opulation in 1920 was 12,979 (32'; 
foreign-born wliile); 12.817 in 1930; and 12,440 in 1940 by fed¬ 
eral census. The town contains varied and piclure.s(|ue hilly 
country, with charming scenery along the river. In its southwest 
corner, on the southern branch of the Nashua river, is part of the 
Wachusctl dam and rescrv'oir of the water-supply system of the 
Boston metrojiolitan area. There are extensive manufactures, with 
an output in 1937 v'alued at $9,955,943- In 1813 cotton cloth was 
produced there under the factorv- .system, but the first modern 
textile mill was established in 183S, for making coach-lace. The 
industrial importance of the town is due largely- to Erastus 
Brigham Bigelow ( 1814-7(4), inventor of power looms which revo¬ 
lutionized the manufacture of figured fabrics, and of a loom for 
weaving wire doth. In 1843, with his brother Horatio M. Bigelow, 
he established in C'linlon the Lancaster mills for the manufacture 
of ginghams, and about ten years later, the Bigelow carpet mills. 
The Roubaix mills (making tine velours) are also there. 

Clinton wa.s settled in 1(145, ^md was separated from Lancaster 
as an independent town in 1850. 

CLINTON, a city of Missouri, U.S.A., 78 mi. S.Ek of Kan.sas 
City; county seat of Henry county. It is served by the Frisco and 
the Missouri-Kansas-Tt'xas railways. Population (1940) 6,041. 
The city lies at the edge of a rolling prairie, 770 ft. above sea 
lev(*I. Jt is the trade centre for an agricultural and stock raising 
district and has large Hour mills. Considerable coal is mined in 
the county. It produces over 20.000.000 chicks annually. Clinton 
wa.s laid out in 1836 and incorporated in 1865. 

CLINTON, a village of Oneida county, N.^^, U.S.A., 9 mi. 
S.W. of Utica, on (^riskany creek and the New* York, Ontario and 
Western railway. The population in 1940 federal census was 
1,478. There are mineral springs and iron mines in th(' vicinit>’, 
and the village has knitting and paint mills and vegetable can¬ 
neries. Many business and professional men of Utica make it 
their home. It is the seat of Hamilton college for men (()pen{*d 
as an academy for Indian boys in 179,8 and chartered as a col¬ 
lege in 18121, which was founded by Samuel Kirkland (1741- 
1808), a mis.sionary among the Oneida Indians, and named after 
Alexander Hamilton. Its cornerstone was laid by Baron von Steu¬ 
ben; and its shade trees were presented by Thomas J(*fferson. The 
village wa.s widely known as an educational centre between 1798 
and 1907, more than 40 private schools for both boys and girls 
having been established there during that period. Tbe village, set¬ 
tled about 1786 by pioneers from New England, was named after 
(.eorge Clinton, and was incorixiratcd in 1843. It was the birth¬ 
place and the summer home of Elihu Root (1846-1937). 

CLINTONIA, a genus of beautiful herbs of the lily family 
iLiliaceae). named in honour of De Witt Clinton (1769-182S), 
governor of the state of New York. There are 6 species, 4 North 
American and 2 /Vsian, all stemless perennials, w'ith a few broad 
leaves rising from a slender rootstock, and lilylike flowers, usually 
borne in dusters (umbels) at the top of the flower stalk (scape). 
The yellow clintonia (C. borealis) is found in woods from New- 
toundland to Manitoba and southward to North Carolina and 
Wisconsin; the white clintonia (C. umbclUdata) occurs in woods 
from New York and New Jersey to Tennessee and Georgia; the 
mountain clintonia (C. uniflora), with a single white flower, grows 
from Montana and California northward to Alaska; the western 
clintonia (C'. amlrewsiana) is found near the Pacific coa.st in cen¬ 
tra! California. 

CLINTONITE: see Ottrelite. 
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CLIPPER SHIPS, a class of sailing vessel developed princi¬ 
pally by American ship>-builders during the first half of the igtji 
centur>'. The origin of the word clipper is not definitely known. 
Some authors think that the expression “going at a clip” might 
have been responsible for it. while others have traced the word to 
the poets Shclle)' and Burns. The first large ship of the kind was 
the “Ann McKim” (494 tons), built in Baltimore in 1S33; but 
smaller vessels of similar construction were already w'ell known 
as “Baltimore clippers.” The gold rush in California, which gave 
such impetus to the building of these ships, was responsible for 
the launching of 160 clippcT ships within 4 years, during the first 
of which 90.000 passengers were carried, while the discovery of 
gold in Australia soon after caused 400,000 people to be trans¬ 
ported to that country in British-owned clippers. The Bell, Hall. 
Steers, Webb, Collier. McKay and Magoun are some of the Amer¬ 
ican families who built clipper ships, and the Osgood, Marshall. 

'I rask, Woodhouse, Delano, DeTuyster and Ru.ssell families had 
among their members many captains of these vessels. The type 
was abandoned by American builders after 1S54. when freight 
rates dropped, and since the American clippers were built of oak 
or other expensive hardwoods, it was no longer profitable to con¬ 
struct them. Subsequently, for more than a decade, a modified 
.‘■hip known as the ‘‘medium clipper” was developed. Its speed, 
however, never equalled that of the original, or “extreme clip¬ 
per,” which might make as much as 18 knots. Typically, the ex¬ 
treme clipper was a long, slender vessel, with a sharp, long bow 
iind with the three masts slanting backwards and carr>’ing rec¬ 
tangular sails. In small vessels, these characteristics of narrow 
beam and great sail-carrying cajKicity had been dev’-eloped by 
American builders before 1812. The invention of the tyix.*, how¬ 
ever, was not American: it was an adaptation of principles that 
had been carefully studied by French scientists during the 18th 
century and accepted by the builders of French war vessels, 
which were then the fastest alloat. The majority of the clipiK'rs 
were built in New England yards, and their u.sual run was between 
ports of the eastern American sealioard and China, Australia or 
San Franci.sco. But the career of the famous “Nightingale,” 
trnm the time of it.s launching in 1851 until its loss in 1893, shows 
a variety of voyages to every part of the world. The equally well 
known “\Vit(h of the Wave” had a similar record, although 
shorter by some 20 years. 

Besides the Californian and Australian gold rushes and the 
opium and slave trades, which gave such impetus to the building 
of ilipper ships, one of the most potent motives for speed by 
water in the early nineteenth century was furnished by the 
Chinese tea trade. Inasmuch as this commodity quickly loses its 
flavour in tlie hold of a ship, annual prizes W’cre offered by London 
merchants for the delivery at the earliest possible moment of the 
first crop of the season. Public excitement ran high, and rivalry 
among the various ships in the annual race from China was keen. 
One of these, the “Cutty Sark,” built in 1869 and still afloat in 
1928, covered 363m. in a day’s travel, the record for tea clippers. 
By 1872, due to the opening of the Suez Canal in 1870 which 
shortened the route to the East, aided further by the greater im¬ 
provement in and more extended use of steam-propelled boats, 
these romantically interesting tea races had virtually passed out 
of existence. With her hull picturesquely painted in bands of 
white and black, ami dummy portholes in black, with her great 
number of sails and long, sharp bow the clipper ship of the nine¬ 
teenth century was “the ideal of applied art and a sheer delight to 
the eye”—the possessor of “that peculiarly satisfying beauty which 
always belongs to the thing absolutely fitted for the purjiose it is 
designed to fill.” An excellent account has been compiled by 
Octavius T. Howe and Frederick C. Matthews, American Clipper 
Ships 1833-58 (1926-27) published by the Marine Research 
Society at Salem. 

CLISSON, OLIVIER DE (1336-1407), French soldier, was j 
the son of Olivier de Clisson who was put to death in 1343 on the 
suspicion of having wished to give up Nantes to the English. He ! 
was brought up in England, where his mother, Jeanne de Belle- j 
ville, had married her second husband. On his return to Brittany 
he took arms on the side of de Mont fort, distinguishing himself 


at the battle of Auray (1364), but in consequence of differences 
with Duke John I\’. went over to the side of Blois. In 1370 he 
joined Bertrand du Guesclin, who had lately become constable of 
France, and followed him in all his eampaign.s against the English. 
On the death of du Guesclin Clisson received the con.Htahle’s 
sword (13S0). He fought with the citizon.s of Ghent, defeating 
them at Roosebeke (13S2), later on commanded the army in 
Poitou and Flanders (1389). and made an unsuccessful attempt to 
invade England. On his return to Paris, in 139:, an attempt w:i,s 
made to assas.‘;inate him by Pierre de Craun, at the instigation of 
John IV. of Brittany. In order to punish the latter Charles VI., 
aeconipanied by the constable, marched on Brittany, but it was 
on this expedition that the king was seized with madness. The 
uncles of Charles \'l. took proceedings again.st Clisson, so that he 
had to take refuge in Brittany. He w'as recoruileil with John JV., 
and after the duke's death, in 1399, he became protector of the 
duchy, and guardian of the young princes, lie had gatliered vast 
wealth before his death on April 23, 1407. 

CLISSON, a town of western France, in the clcjiartment of 
Loirc-Inferieure, 17 m. S.E, of Nantes, at tire conllueiue of the 
Sevre and the Moinc, both of which are crossed by old bridges. 
Pop. (1936) 2,557. The town gave its name to the celelnated 
family of Clisson. of which the most famous menduT was Olivier 
de Clisson. It has the imposing ruins of their stronghold, parts of 
which date from the i3lh eentur\'. The town and castle wrre 
destroyed in 1792 and 1793 during the Vendean wars, but the 
town was rebuilt shortlv afterwards. 

CLITHEROE, municipal borough, northeast Lancashire, 
Ivngland, 35 ini. N.W. from Manchester, on the L.M.S.K. I’op, 
(est. 1938) 11,260. Area 3.7 scj.ini. It is finely situated in the 
valley of the Ribble. at the foot of I'endle Mill, a steep plateau- 
like mass rising to 1,831 feet. 

The Honour of Clitheroe (Clyderhow or Clctherwoode) was 
fir>( held by Roger de Poiclou, almost certainly the builder of the 
castle. He granted it to Robert de Lacy, and it pas.sed by marriage 
to 'rhomas, earl of Lancaster, in 1310. It was jiarl of the duchy 
of l^aneaster till Charles IF b(;stowed it on General Monk, from 
who.se family it descended through the house of Montague to that 
of Buccleuth. The first charter was granted about 1283 to the 
burge.s.ses by Henry de Lacy, confirming the liberties granted liy 
the first Henry de Lacy. The 12S3 charter was conlinned by Ed¬ 
ward III., Henry V., Henry VIII. and James I. Fairs, on Dec. 7 
to 9 and March 24 to 26 are held under a charter of Henry IV. 
A weekly market has been held on Saturday since William I.’s 
day.s. The church of St. Mary Magdalene, (hough occupying an 
ancient site, is modern. The town has a grammar school, founded 
in 1554. and a ((‘dinical school. On a height comm.inding the 
valley stands (he keep and other fragments of the Norman (.istie 
but part of the site is occupied by a modern mansion. A large 
fiercentage of the population is engaged in the textile industry. In 
1558 the borough was granted Iwm members of parliament, and 
continued to return them till 1832, when the number w^as reclined 
to one. In 1885 the borough was di.sfranchised and is now rejire- 
sented in (he Clitheroe Division of Lancashire. 

Slonyhurst College, 5 m. S.W. of Clitheroe, is a college for 
Roman Catholic students. The nucleus of the buildings is a 
mansion (17th century) given by Thomas Weld in 1795 to refugee 
Jesuits from the continent. An ohsc'rvalory is attadied to the 
college. 

CLITUMNUS, a river in Umbria, Italy, rising from an 
abundant spring by the road bctw'ccn the ancient Spoletium and 
Trebia, 8m. from the former, 4m, from the latter. After a short 
course through the territory of Trebia it joins the Tiniu, a tribu¬ 
tary of the Tiber. Pliny described and Caligula and Honorius 
visited the lake, which is still a dear pool surrounded by poplars 
and weeping willow’s. The stream was jiersonificd as a god, whose 
ancient temple lay near the spring; dose by were other smaller 
.shrines and it occurs under the name Sacraria (the shrine.s) as a 
Roman post station. The building, generally known as the Tempio 
di CUtunno, close to the spring, is an ancient Chri.slian chapel, its 
decorative sculptures being contcrnjiorary with those of S. Salva¬ 
tore at Spolcto (4th century). 
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CLIVE, ROBERT CLIVE, Baron ( 1725-1774), the states¬ 
man and gcricral who founded the empire of British India, was 
born on .Sept. 29, 1725, at Styche, the family estate, in the parish 
of Moreton Say, Market Drayton, Shropshire. The Clives, or 
Ciyves, were one of the oldest families in the county of Shrop¬ 
shire, haviriR held the manor of (hat name in the reign of Henry 
11 . One Chve was Irish chanrellor of the exchc(|iier under Henry 
VIll.; another was a member of the Long Parliament; Robert’s 
father for many years re[jres«;nted Montgomeryshire in parlia¬ 
ment 

Young Clive was the de.spair of his teachers. Sent from school 
to school, and for only a short time at the Merchant Taylors’ 
school, he neglected his books for perilous adventures. But he 
could read Horace in after life; and he must have laid in his youth 
the foundation of that tlear and vigorous English style which 
marked all hi.s despatches, and made Lord Chatham declare of one 
of his speeches in the Hou.se of Commons that it was the most clo- 
(lucnt he had ever heard. At 18 he was .sent out to Madras as a 
“factor” or “writer” in the civil servjte of the East India Com¬ 
pany. For the first two years of hi.s resideine he felt keenly the 
sei)aralion from home; he was always breaking through the re¬ 
straints imposed on young “writers”; and he was rarely out of 
trouble with his fellows, with one of whom he fought a duel. His 
one solcue was found in the governor’s library, where he sought to 
make up for [last carelessne.ss by a systematic course of study. 
He was just of age, when in 1746 Madras was forceil (o capitulate 
to Labuurdonnais during the War of the Austrian Succession. 
I'he breath of that iai>itillation by Dufileix, then at the head of 
the French selflemenls in India, led (’live, with others, to escape 
from the (own to the subordinate I'ort St. David, .some 20m. to 
the south. 'I heri- ('livti obtained an ensign's commission. 

At tliis time India was ready to become the prize of (he first 
cori<|ueror who combined admini.strative with military .skill. F'or 
the 40 years since the death of the emperor Aurangzeh, the power 
of the (ircat Mogul had gradually fallen into the hands of hi.s 
provim i/tl viieroys or suhad/inrs. The three greatest of these 
were the niiwali of the Deccan, or south and central India, who 
ruled from Hy<!eiabad, the nawal) of Bengal, whose capital was 
Murshidabad, and the nawab or wazir of Oudh. 'Phe prize lay be¬ 
tween Diipleix, who had the genius of an administrator, or rather 
intriguer, but was no .soldier, and ('live, the first of a century’s 
brilliant succession of tho.si’ “soldier-politicals” to whom ("ircat 
Britain owed (he conquest and consoliflation of India. Clive 
successively established British ascendancy again.st I'rench in¬ 
fluence in the three great provinces under these nawabs. But his 
merit Iicm espetially in the ability and foresight with which he 
sedired the richest of the lhr<c*, Bengal. Bui Clive had hardly 
been aide to commend himself to M.ij. Stringer Lawrence, the 
commander of the Hriiish (roo[)s in Madras and the Deccan, by 
his courage and skill in several .small engagements, when the peace 
of Aix-la"Cha[ielle ( 174S) forced him to return to his civil duties 
for a short time. An ntiaik of fever whit h severely affected his 
spirits led him to visit Beng.il. On his return he found a contest 
going on between two sets of rival claimants for the position of 
viceroy of the Deccan, and for that of nawab of the Carnatic, 
(he greatest of the subtirdinate Stales under the Decc.an. Dupleix, 
who took the part of iht* pretenders to ptiwer in both places, was 
larrying ,dl before him 'I’he British had been weakened by the 
withdrawal of a large foiae under Admiral Hoscawen, and by the 
return home, on leave, of Maj. Lawrence. But that ofiicer had 
appointed Clive commissary for the supply of the troops wdlh pro¬ 
visions, with the rank of captain. More than one disaster had 
taken place on a small scale, when Clive drew up a plan for divid¬ 
ing the enemy’s forics, and offered to carry it out himself. The 
pretender. C’handar Sahib, had l>ccn made Nawab of the Carnatic 
with Dupleix’s assist.mce, while the Briti.sh had taken up the 
cmise of the more legitimate successor, Mohammed AH. Chandar 
Sahib had left Arcot, the capital of the Carnatic, to reduce Trich- 
inopoly, then held by a weak English battalion. Clive offered to 
attack Arcot in order to force Chandar Sahib to raise the siege 
of Trichitu'poly. But Madras and Fort St. David could siix>ply 
him with only .'oo Euroiwans and 300 sepoys. Of the eight offtcers 


who led them, four were civilians like Clive himself, and six had 
never been in action. His force had but three field-pieces. The 
circumstance that Clive, at the head of this handful, had been seen 
marching during a storm of thunder and lightning, frightened the 
enemy into evacuating the fort, which the British at once began 
to strengthen against a siege. Clive treated the great population 
of the city with so much consideration that they helped him to 
make successful sallies against the enemy. As the days passed on, 
Chandar Sahib sent a large army under his son and his French 
supporters, who entered Arcot and closely besieged Clive in the 
citadel. The story of the gallant defence of the citadel and of the 
repulse of the enemy is told in Macaulay’s famous essay on 
Clive. 

In India there is no parallel to the defence of the citadel of 
Arcot in 1751 till we come to the siege of Lucknow in 1857. Clive, 
now reinforced, followed up his advantage, and Maj. Lawrence 
returned in time to carry the war to a successful issue. In 1754 
the first of the Carnatic treaties was made provisionally, between 
T. Saunders, the company's resident at Madras, and M. Godchcu, 
the French commander, in which the Briti.sh protege, Mohammed 
Ali, was virtually recognized as naw^ab, and both nations agreed to 
equalize their possessions. When war again broke out in 1756, 
and the French, during (.'live’.s ab.scnce in Bengal, obtained suc- 
ccs.ses in the northern districts, his efforts helped to drive them 
from their settlements. The Treaty of Paris in 1763 formally con¬ 
firmed Mohammed Ali in the position which Clive had won for 
him. Two years after, the Madras work of Clive w-as complided 
by a firman from the emperor of Delhi, recognizing the British 
possessions in southern India. 

The siege of Arcot at once gave Clive a F'urojiean reputation. 
Pitt pronounced the youth of 27 who had done such deeds a 
“heaven-born general.” When the court of directors voted him a 
.sword worth /700, he refu.sed to receive it unless Lawrence was 
similarly honoured. He left Madras for home, after ten years’ 
absence, early in 1753. Before leaving India he married Margaret 
Ma.skelyne. The marriage was a happy one, and the scandalous 
.storie.s of his private life spread later by his enemies are devoid 
of foundation. After he had been two years at home the state of 
affairs in India made the directors anxious for his return. He was 
sent out, in 1756, as governor of Fort St. David, with the reversion 
of (he Government of Madras, and with the commission of Lieu¬ 
tenant-colonel in the king’s army. He took Bombay on his way, 
and there commanded the land force which captured Gheria, 
the stronghold of the Mahratta pirate, Angria. He took his seat 
as governor of Fort St. David on the day on which the nawab of 
Bengal ca{)turcd Calcutta, and thither the Madras Goi’ernment 
at once sent him, with Admiral Watson. He entered on the second 
jxriod of his career. 

Since, in Aug. 1690, Job Charnock had landed at the village of 
Sutanati with a guard of one officer and 50 men, the infant capital 
of Calcutta had become a rich centre of trade. The succe.ssive 
nawabs or viceroys of Bengal had been friendly to it. till, in 1756, 
Suraj-ud-DowIah succeeded his uncle at Murshidabad. His prede¬ 
cessor’s financial minister had fled to Calcutta to escape the extor¬ 
tion of the new nawab. and the Engli.sh governor refused to de¬ 
liver up the refugee. Enraged at fhi.s, Suraj-ud-Dowl.ah captured 
the old fort of Calcutta on June 20. and plundered it. Many 
of the English fled to ships and dropped down the river. The 146 
who remained were forced into “the Black Hole” in the stifling 
heat of the sultrie.st period of the year. Only 23 came out alive. 
The fleet was as strong, for those days, as the land force w'as weak. 
Disembarking his troops some miles below the city, Clive marched 
through (he jungles, where he lost his way owing to the treachery 
of his guides, but soon invested Fort William, while the fire of 
the ships reduced it, on Jan. 2, 1757. On Feb. 4, he defeated the 
whole army of the nawab, which had taken up a strong position 
just beyond what is now the most northerly suburb of Calcutta. 
The nawab hastened to conclude a treaty, under which favourable 
terms were conceded to (he company’s trade, the factories and 
plundered property were restored, and an English mint was estab¬ 
lished. In the accompanying agreement, offensive and defensive, 
Clive appears under the name by which he was always known 
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to the natives of India, Sabut Jung, or “the daring in war." With 
600 British soldiers, 800 sepoys, seven field-pieces and 500 sailors 
to draw them, he had routed a force of 34,000 men with 40 pieces 
of heavy cannon and 50 elephants, and had seized a camp four 
miles in length. 

In spite of his double defeat and the treaty which followed it, 
the madness of the nawab burst forth again. As England and 
France were once more at war, Clive sent the fleet up the river 
against Chandemagore, while he besieged it by land. After consent¬ 
ing to the siege, the nawab sought to assist the French, but in vain. 
The capture of their principal settlement in India, next to Pon- 
dichenys which had fallen in the previous war, gave the com¬ 
bined forces prize to the value of i 130,000. The rule of Suraj-ud- 
Dovvlah became as intolerable to his own people as to the British. 
They formed a confederacy to depose him, at the head of which 
was Jafar Ali Khan, his commander-in-chief. Associating with 
himself Admiral Watson, Governor Drake and Mr. Watts. Clive 
made a treaty in which it was agreed to give the office of viceroy 
of Bengal, Behar and Orissa to Jafar, who was to p)ay a million 
sterling to the company for its losses in Calcutta and the cost of 
its troops, half a million to the British inhabitants of Calcutta, 
1200,000 to the native inhabitants, and £70,000 to its Armenian 
merchants. Up to this point all is clear. Suraj-ud-Dowlah was 
hopekss as a ruler. His relations alike to his master, the merely 
titular emperor of Delhi, and to the people left the province open 
to the strongest. After “the Black Hole,” the battle of Calcutta, 
and the treachery at Chandemagore. in spite of the treaty which 
followed that battle, the East India Company could treat the 
nawab only as an enemy. Clive, it is true, might have disregarded 
all native intrigue, marched on Murshidabad, and at once held 
the delta of the Ganges in the company’s name. But the time was 
not ripe for this, and the consequences, with so small a force, 
might have been fatal. The idea of acting directly as ruler.s, or 
save under native charters and names, was not developed by 
events for half a century. The political morality of the time in 
Europe, us well as the comparative weakness of the company in 
India, led Clive not only to meet the dishonesty of his native 
a.ssociate by equal di.shonesty, but to justify his conduct by the 
declaration, year.s after, in parliament, that he would do the same 
again. It became neces.sary to employ the richest Bengali trader, 
Oinichund, a.s an agent between Jafar Ali and the British officials. 
Master of the secret of the confederacy against Suraj-ud-Dowlah, 
the Bengali threatened to betray it unless he was guaranteed, in 
the treaty iUsclf, £300,000. To dupe the villain, who was really 
paid by both sides, a second, or fictitious treaty, was shown him 
with a clause to this effect. This Admiral Watson refused to sign; 
“hut," Clive deposed to the House of Commons, “to the best of 
his remembrance, he gave the gentleman w'ho carried it leave to 
sign his name upon it ; his lordship never made any secret of it; 
he thinks it warrantable in such a case, and would do it again a 
hundred times; he had no interested motive in doing it, and did 
it with a de.sign of disappointing the expectations of a rapa¬ 
cious man.” Such is Clive’s own defence of the one act which, 
in a long career of abounding temptations, was of questionable 
honesty. 

The whole hot season of 1757 was .spent in these negotiations, 
till the middle of June, when Clive began his march from Chan- 
dernagore, the British in boats, and the sepoys along the right 
bank of the Hugli. That river above Calcutta is, during the rainy 
season, fed by the overflow of the Ganges to the north through 
three streams, which in the hot months are nearly dry. On the 
left bank of the Bhagirathi, the most westerly of these, room, 
above Chandemagore, stands Murshidabad, the capital of the 
Mogul viceroys of Bengal, and then so vast that Clive compared 
it to the London of his day. Some miles farther down is the field 
of Plassey, then an extensive grove of mango trees. On June 21, 
Clive arrived on the bank opposite Plassey, in the midst of that 
outburst of rain which ushers in the south-west monsoon of India. 
His whole army amounted to 1,100 Europeans and 2,100 native 
troops, with nine field-pieces. The nawab had drawn up 18,000 
horse, 50,000 foot and 53 pieces of heavy ordnance, served by 
French artillerymen. For once in his career Clive be^tated, and 


called a council of 16 officers to decide, as he put it, “whether 
in our present situation, \^nthout assistance, and on our own bot¬ 
tom, it would be prudent to attack the nawab. or whether wo 
should WMit till joined by some country power?” Clive himself 
headed the nine who voted for delay; Major (aftcrw'ards Sir) 
Eyre Coote led the seven who counselled immediate attack. But, 
either because his daring asserted itself, or because also, of a let¬ 
ter that he received from Jafar Ali, as has been said. Clive was 
the first to change his mind and to communicate with Major 
Eyre Coote. One tradition, followed by Macaulay, represents 
him as sjKmding an hour in thought under the shade of some trees, 
while he resolved the issues of what was to prove one of the deci¬ 
sive battles of the world. Another, turned into verse by Sir Alfred 
Lyall, pictures his resolution as the result of a dream. However, 
that may be, he did W'ell as a soldier to trust to the da.sh and even 
rashness that had gained Arcot and triumphed at Calcutta, and as 
a statesman, since retreat, or even delay, would have put back 
the conquest of India for years. When, after the heavy rain, the 
sun rose brightly on the 22nd. the 3,200 men and the nine guns 
crossed the river and took posses.sion of the grove and its tanks of 
water, while Clive established his headquarters in a hunting lodge. 
On the 23rd the engagement took place and lasted the whole day. 
Excejit the 40 Frenchmen and the guns which they worked, the 
enemy did little to reply to the Briti.sh cannonade which, with the 
3gth Regiment, scattered the host, indicting on it a lo.s.s of 500 
men. Clive restrained the ardour of Maj. Kilpatrick, for he 
trusted to Jafar Ali’s abstinence, if not de.sertion to his ranks, and 
knew the importance of sparing his own small force. He lost 
hardly a white soldier; in all 22 sepoys were killed and 50 
wounded. Suraj-ud-Dowlah ded from the field on a camel, secured 
what wealth he could, and came to an untimely end. Clive entered 
Murshidabad, and cstabli.shed Jafar Ali in the position which his 
descendants have since enjoyed, as pemsioners, hut have not in¬ 
frequently abused. When taken through the treasury, amid a 
million and a half sterling's worth of rupee.s, gold and silver plate, 
jewels and rich goods, and besought to a.sk what he would, (!live 
wa.s content with £160,000. while half a million wa.s distributed 
among the army and navy, both in addition to gifts of £24.000 to 
each member of the company’s committee, and besides the public 
compensation stipulated for in the treaty. It was to this occasion 
that he referred in his defence before the House of ('ommons, 
when he declared that he marvelled at his moderation. He fol¬ 
lowed a usage fully recognized by the company, although (he 
fruitful .source of future evils which he himself wms again sent out 
to corn'd. The romp.'iny it.self acquired a revenue of £ioo.cjoo a 
year, and a contribution towards its losses and military ex|)<*iuJi- 
ture of a million and a half sterling, Jafar Ali afterwards pre¬ 
sented Clive with the quit-rent of the cotni)any's land.s in and 
around Calcutta, amounting to an annuity of £27.000 for life, 
and left him by will the sum of £70,000 which Clive devoted to 
the army. 

While bu.sy with the civil administration, the conqueror of 
Plassey followed up his military success, He sent Maj. Coote in 
pursuit of the French almost as far as Benares. He de.spaUhed 
Col. Forde to Vizagapatam and the northern districts of Madras, 
whera.that officer gained the battle of Condorc, He came into 
direct contact, for the first time, with the. Great Mogul himself, an 
event which resulted in the mo.st important conseciuences during 
the third period of his career, Shah Alam, when sfiahzadn, or heir- 
apparent. quarrelled with his father, Alam Gir IF, the emi)<*r»)r, 
and united with the viceroys of Oudh and Allahabad for the con¬ 
quest of Bengal, He advanced as far as Patna, which he besieged 
with 40.000 men. Jafar Ali, in terror, sent his son to its relief, and 
implored the aid of Clive. Major Caillaud defeated the prince’s 
army and dispersed it. Finally, at this jicriod, Clive repelled the 
aggression of the Dutch, and avenged the massacre of Amboyna, 
on that occasion when he wrote hi.s famous letter, “Dear Forde, 
fight them immediately; I will send you the order of council to¬ 
morrow.” Meanwhile he never ceased to improve the organiza¬ 
tion and drill of the sepoy army, after a European model, and 
enlisted into it many Mohammedans of fine physique from upi^er 
India. He refortified Calcutta. In 1760, after four years of inccs- 
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sant labour his health gave way and he returned to England. “It 
apiK*ared,’’ wrote a contem[)orary on the s|X)t, “as if the soul was 
departing from the Government of Bengal.’’ He had been form¬ 
ally made governor of Bengal by the court of directors at a time 
when his nominal superiors in Madras sought to recall him to their 
help there. But he had discerned the im])ortance of the province 
even during his first visit to its rich delta, mighty rivers and teem¬ 
ing |)opulation. It should be noticed, also, that he had the kingly 
gift of selecting I hr ableist .subordinate's, lor even thus early he had 
discovered the ability of young Warren Hasting.s, destined to be 
his great successor, and, a year after Blassey, made him resident 
at the nawab’s court. 

In 1760, at years of age, Clive returned to England with a 
fortune of at least f.^oo.ooo and the quit-rent of 127,000 a year, 
alter caring for the comfort of his parents and sisters, and giving 
Maj, Lawrence, his old conmuinding officer, /500 a year. The 
money had been honourably and publicly acquired, with the ap¬ 
proval of the company. The amount might have been four times 
what it was had Clive lieen either greedy after wealth or ungen¬ 
erous to the colleagues and the troops whom he Ic-d to victory. He 
w.'is well received ;it court, was made Baron Clive of Plas.sey, in 
(he peerage of Ireland, bought estates, and got not only himself, 
but his fric'iids returned (o the House of Commons after the fa.sh- 
itin of the liim.v He then set himself to reform the home .sy.stem 
of the Last India Company, and began a bitter warfare with 
.Sulivan, chairman of the court of directors, whom in the end he 
defeated. In this he was aided by the news of reverses in Bengal. 
X'ansitlart, his successor, having no great inlluence over Jafar Ali 
Khan, had {iu( Kasim Ali Khan, the son-in-law, in his place in 
consideration of certain payments to the English olTicials. After 
a brief (c'fuire Ka'-im Ali had Ih'd, had ordered Walter Reinhardt 
(known to the Mohammedans as Sumru), a Swiss mercenary of 
his, to butcher the garrison of 150 English at I'afna, and had dis- 
appe-ared under the [iruteclion of his brother viceroy of Oudh. 
The whole company's service, civil and military, had become de¬ 
moralized by gifts, and by the metnopoiy of the; inland as well as 
export trade, to such an extent that the nati\'es were jxiuperized, 
iind Ihi' cumpatiy was plundered of the revenues which Clive had 
aiquired tor them. 'I'lie court of proprietors, accordingly, who 
elected the directors, forced them, in .spite of Sulivan, to hurry out 
Lord Clive to Bengal with the double powers of governor and 
commander-in-c hief. 

What he had done for Madras, what he had accompli.slu'd for 
Bengal proper, and what he liad effected in refcjrniing the comjjany 
it.sc'lf, he was n()W to complete in less than two ycsirs, in this 
the third (u-riod of his career, by putting his country politically 
in the place of the em|)eror of Delhi, .'iiul preventing for ever the 
possibility of the corruption to which the Briti.sh in India had 
been driven by an evil sn'sIctii. On May 3, 1765, he landed at 
Calcutta to le.irn that Jafar Ali Khan had dic'd, leaving him jxr- 
sonally l~o,ooo, and had bec-n succeeded by his son, though not 
before the tiovernment had l)eeii further demoralized by taking 
£icjo,ooo as a gift from the new nawab; while Kasim Ali had in¬ 
duced not only the viceroy of Oudh, but t.he emperor of Delhi 
him.self, to invade Itehar. After (he first mutiny in the Bengal 
army, which was suppressed b>' blowing (he sepoy ringleader from 
a gun. Major Munro, "the Napier of those times,’’ .scattered the 
united armies on the hard-fought held of Buxar. I’he emiwror, 
Shah Alam, detachc'd himself from the league, while the Oudh 
viceroy threw himsc'lf on the mercy of the British. Clive had now 
an op|K)r(unity of reiMMting in Hindustan, or Upper India, what 
he had accomplished in Bengal. He might have secured what are 
now callt'cl the United I'rovinces, and have rendered unnecessary 
the campaigns of Wellesley and Lake But he had other work in 
the consolidation of rich Bengal itself, making it a base for the 
developmeitt of the mighty fabric of British India. Hence he rc- 
tunwcl to the Oudh viceroy all his territory save the provinces of 
Allahabad and Kora, which he made over to the weak cmixjror. 
But from that enii>eror he secured the most important document 
in the whole of British hi.story in India up to that time, which ap¬ 
pears in the records as "firmaund from the King Shah Aalum. 
granting the dewany of Bengal, Behar and Orissa to the company, 


1765.“ The date was Aug. 12, the place, Benares, the throne an 
English dining-table covered with embroidered cloth and sur¬ 
mounted by a chair in Clive's tent. It is all pictured by a Mo¬ 
hammedan contemporary, w’ho indignantly exclaims that so great 
a “transaction was done and finished in less time than would have 
been taken up in the sale of a jackass.” By this deed the company 
became the real sovereign rulers of thirty millions of people, yield¬ 
ing a revenue of four millions sterling. On the same date Clive 
obtained not only an imperial charter for the company’s posses¬ 
sion in the Carnatic also, thus completing the work he began at 
Arcot, but a third firman for the highest of all the lieutenancies 
of the em{)irc, that of the Deccan itself. This fact is mentioned 
in a letter from the secret, committee of the court of directors to 
the Madras government, dated April 27, 1768. 

Having thus founded fchc empire of British India, Clive sought 
to reform the administration. The civil service wais de-oriental- 
ized by rai.sing the miserable salaries which had tempted its mem¬ 
bers to be corrupt, by forbidding the acceptance of gifts from na¬ 
tives, and by exacting covenants under which participation in the 
inland trade was .slopped. Not less important were his military 
reforms. He put down a mutiny of the English officers, who chose 
to re.sep.t the veto against receiving presents and the reduction of 
halta at a time when two Mahratta armies were marching on 
Bengal. He reorganized the army, dividing the whole into three 
brigades, so as (0 make each a complete force, in itself equal to 
any single native army that could be brought against it. He had 
not enough Brili;^h artillerymen, howe\'er, and would not make 
the mistake of his successors, wLo trained natives to work the 
guns, w'hich were turned against the British with such effect in 
i« 57 - 

Clive’s final return to England, a poorer man than he went out, 
in spile of still more tremendous temptations, was the signal for 
an outburst of his ])ersonal enemies. Every civilian whose illicit 
gains he had cut off. every officer whose conspiracy he had foiled, 
every jiroprictor or tlircctor, like Sulivan, whose selfish schemes 
he had thwar^ed, now sought his ojiportunity. Clive had, with con- 
I .sistent genero.sity, at once made over the legacy of £70,000 from 
I the grateful Jafar Ali, as the capital of wLat has since been known 
I as "the Clive Eund,” for the support of invalided Euro[)ean sol- 
! -liers, as well as officers, and their widows, and the company had 
j allowed on the sum for an object which it was olherwi.sp 
: boumi to meet. Gen. John Burgoyne, of Saratoga memory, did 
j his best to induce the House of Commons, in which Lord Clive 
j was now member for Shrewsbury, to impeach the man who gave 
1 his country an empire, and the people of that empire peace and 
i justice. The result, after the brilliant and honourable defences 
j of his career which will be found in Almon’s Di hatcs for i 773. was 
a compromise. On a division the House, by 155 to 95, carried the 
motion that Lord Clive “did obtain and posses.s himself” of 
000 (luring hi.s first ndmini.slration of Bengal; but, refusing to ex- 
pre.ss an opinion on the fact, it passed unanimously the secamd 
motion, at five in the morning, “that Robert, Lord Clive, did at 
the same time render great and meritorious service.s to his coun- 
lr\'." The one questionable transaction in all that brilliant and 
tempted life—the Gniichuiid treaty—was not touched. 

Only one who can personally understand what Clive’s power 
and services had been will rightly realize the effect on him. though 
in the prime of life, of the discussions through which he had been 
dragged. In the greatest of his speeches, in reply to Lord North, 
he said—“My situation, sir, has not been an easy one for these 12 
months past, and though my conscience could never accuse me, yet 
I felt for my friends who were involved in the same censure as 
myself ... I have been examined by the select committee more 
like a shcep-stealer than a member of this House.” Fully accept¬ 
ing that statement, and believing him to have been purer than his 
accusers in spite of temptations unknown to them, we see in 
Clive’s end the result merely of physical suffering, of chronic 
disease which opium failed to abate, while the worry and chagrin 
I caused by his enemies gave it full scope. This great man, who 
i did more for his country than any soldier till Wellington, and more 
I for the people and princes of India than any statesman in history, 

1 died by his own hand on Nov. 22 , 1774, in his 50th year. 
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His son Edward ('1754-1839) became Earl of Powis in 1S04. 

See C. Caraccioli, Life of Lord Clive (1775); G. B. Malleson, Lord 
Clive (“Rulers of India’’ scries) (1890) ; Sir C. Wilson, Lord Clive 
(“EnKlLsh Men of Action’’ series) 11890); F, M. Holmes, Four 
Heroes of India (1892) ; Sir A. J. Arbuthnot, Lord Clive (‘‘Builders of 
Great Britain’’ series) (1899). 

CLIVE, CAROLINE ( 1801-1873), English authoress, was 
bom in London, June 24, 1801, died at Whitfield, Herefordshire, 
on July 13 1873. She was the daughter of Mr. Meyscy-Wiglcy, 
M P. for VV’orcestcr, and married, in 1840. the Rev. Archer Clive. 
She is best known as the author of Haul Fcrroll (1S55), a sensa¬ 
tional novel, and Whv Paul Fcrroll killed his Wife (iSoo). 

CLIVE, CATHERINE (Kitty) (1711-1785), British ac¬ 
tress, was born, probably in London, in 1711. Her father, William 
Raftor, an Irishman of good family but small means, hail held 
a captain’s commission in the French army under Louis XIV'. 
About 1728 she began to play at Drury Lane, of which Colley 
Cibber was then manager. She married George Clive, a barrister 
and a relative of the 1st Lord Clive, but husband and wife soon 
separated by mutual consent. In 1731 she definitely established 
her reputation as a comic actress and .singer in Charles Coffey’s 
farce-opera adaptation, The Devil to Pay, and from this time she 
was always a popular favourite. She acted little outside Drury 
Lane, where in 1747 she became one of the original members 
of Garrick’s company. She took part, however, in some of the 
oratorios of Handel, who.se friend .she was. In 17O0, having 
been a member of Garrick’s company for 22 years, she quitted 
the stage, and lived for i6 years in retirement at a villa at 
Twickenham, which had been given her some time previously 
by her friend Horace Walpole. Mrs. Clive had small claim to 
good looks, but as an actress of broad comedy she was unre¬ 
servedly praised by Goldsmith. Johnson and Garrick. She had a 
quick temper, which on various occasions involved her in quar¬ 
rels, and at times sorely tried (he patience of Garrick, but her 
private life remained above su.spicion, and she regularly supiiortcd 
her father and his family. She died at Twickenham on Dec. 6, 
1785. Horace Walpole placed in his garden an urn to her mem¬ 
ory, bearing an inscription, of w'hich the last two lines run:— 

The comic muse with her retired 
And shed a tear when she expired. 

See Perry Fitzgerald, Life of Mrs. Catherine Clive (1H8S); W. R. 
Chetwood, General History of the Staf’e (1749); Thomas Davies, 
Memoirs of the Life of David Garrick (1784). 

CLOACA, the Latin term for a drain or sewer. The most 
famous is the Cloaca Maxima at Rome, built to drain the marsh 
where the Forum Romanum was situated. Constructed origi¬ 
nally in about the Cth century b.c. as an open stone-lined chan¬ 
nel, it was vaulted c. 4th or 5th century n.c., with a stone barrel 
vault. 

Cloaca is al.so the name given to the joint opening of the 
urino-genital and alimentary' systems characteristic of all the 
vertebrates except the mammals, among which it is only retained 
in the monotremata iq.v.). 

CLOCKS. A clock consists of a train of wheels, actuated by 
a spring or weight or other means, and provided with an oscillating 
governing device which so regulates the speed as to render it 
uniform. Generally it has a mechanism by which it strikes the 
hours on a bell or gong (Fr. clochc; Gcr. Glocke, a bell) whereas a 
timepiece simply shows the time. 

History of Clocks. —The earliest clocks seem to have come 
into use in Europe during the 13th century, although there is 
evidence that they may have been invented some centuries sooner. 
The invention of the first clock is ascribed to Poixj Silvester II, 
in A.D. 996. A clock was put up in a former clock-tow’cr at West¬ 
minster in 1288, one in Canterbury cathedral in 1292, and another 
at St. Albans in (326 which showed various astronomical phenom¬ 
ena. One placed in Dover Castle in 1348 was exhibited, going, 
in the Scientific Exhibition of 1876. 

All these old clocks had the duty of keeping time. They were 
corrected occasionally by sundials or by crude astronomical obser¬ 
vations. But sundials were of little use on dull days, and observa¬ 
tories were very few and maintained mainly for astrology. But 
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now the world is well supplied with observatories at which the 
correct time can be most accurately deiermitud and communicated 
electrically to any point. The problem thus is to devise some 
simple mechanism that will have a steady rate for short intervals 
that can be accurately obscrvtKl. It is the rate of going that is 
important. If wc know the rate of error of a dock we can allow 
for it in an observatory or negleci it in common life. Our real 
timekeeper is the st.irs. I’he time is set all 
over the world by the consensus of a host 
of observatories, 

Clock Motion.— The osdillating body, 
which regulates the r.ite of going, must 
h;i\ e mass and niovemeol. and must be 
kept going l>y the expenditure of force. 
'I'wo weights of equal m:iss. ihu' at each 
end of a rod, might bi' swung in a circular 
path, and a .sjiring of some soil might be 
fixed (o (hem so as to gradiMlly retard their 
motion. 'I'his was the first idea of the i.ph 
century clock-m:ikers, and on it (he Glas¬ 
tonbury dock was designed. 'The method 
of .attaching the spring was \ery clumsy, 
.and (luite destructive ot auur.uv It is 
MENT. SHOWING THE sllOWn 111 I [\w\ IS lalltUl ll)t‘ cs- 

METHOD OF USING AN caitemcnl. A rod or verge has weights al- 
OSCILLATING MASS TO t;,(hed to iMch eiui AF; it is then fixed at 
KEEP TIME ;ingles lo a hori/onlal axis f which 

is mounted on pivots in proximity (o a horizontal i rown wheel E. 
'Fhe “pallets” FG ;ire mounted on (he horizontal axi.s so as alter¬ 
nately to eng.age the opposite teeth of the ( row 11 wheel, 'I he (Town 
wheel is (aused to rotate by a cord and weight //. As it goes round, 
one of the pallets engages with a tooth, the swing of the verge i:s 
slopped, and (he verge is given a swang in the opposite diredion. 
The proces.s is then repealed—the other i)allet (‘ngaging a tooth on 
Ihe other side of the crown wlna*!. Very heavy balls are need('(l lo 
keep the jUTiud of o.sciliati(jn approximately uniform. The friction 
on the a.vis. tau.sed by llu' \veig})t of the balls, is largely destructive 
of accuracy. 



The Pendulum. —The verge escapement led to (he idea of one 
ball at the lower end of a rod suspended by a llexible metal band. 
Such a ball was found to swing in [leriods which were very nearly 
uniform when the swings w'lTe not very une(|u;il in am|)litude. 
The time of swing varies with the s(|uare root of the length of (he 
pendulum, and chang('s very little when the arc is .slightly changinl. 
When (he hmgth of the pendulum rod w'.as 39-14 in., a (lifference of 
TdV*A i'l- length was found to make the clock go slowa'r by 
about a .second a day; and when the arc of vibration nf 3 in. w'as 
increased by in., fhe dock was again found lo go slower by 
about a second a day. It is possible to express fhe time of going 
of a clock by a formula. Thus, let L be the length of the {lendulum 
(391.4 in.), G twice (he di.stance th.it a weight will fall to fhe earth 
in one second (32 ft ,), tt the ratio of the (inumference of a 
circle to its diameter (31415), and M (he arc of swing in inches. 


Then the time of a single swing in .seconds 
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M’’ 

8 L‘’ 


)] 


very nearly. 

Compensation of Pendulums. —The caiuation given above, as 
well as practice, indicates that the lime of swing of a pendulum 
is altered by lemi>eralure. 'Fhe expansion of steel is about 0001 
in. for each increase of 4” of temperature. The effect of lemjHTa- 
ture on the length and time of a jiariicular j)endu!um can be com¬ 
puted. If a vessel of mcTcury about 7 in. in height is placed so 
as to rest on (he bottom of an iron pendulum rod, it will expand 
so that the distance of its centre, from the })oint of sus})ension is 
practically constant with varying temperatures. The use of the 
.steel alloy (invar), which expands by heat only about one-fenth 
of the amount of ordinary steel, has greatly sini))lified the con¬ 
struction of accurate fH'ndulums. There are several other factors 
which affect the real length of the pendulum, but, for reasons 
that have been explained, if is daily becoming less important to 
have extraordinary means of effecting corniwnsation even in 
astronomical clocks. The true method of correction is by means 
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of stellar observation. The heat compensator is a needful adjunct 
to every clock that aspires to be more than a mere old “grand¬ 
father,” but fine mechanical regulation is less necessary than in 
former years. 

Escapements.—The term escatjement is ai)plied to any arrange¬ 
ment by whi(h. as the wheels rotate, jx;riodic impulses arc given 
to the [Miudulum, while at the same time the motion of the wheels 
is arrested until the vibration of the [Krndu- 
lum has iKjen completed. The esfapement 
thus servo as a mechanism for both 
counting and impelling the pendulum and 
adapting the length of its swing to the im¬ 
pulse it has rc-(cived. 'I'he best escapement 
is one which gives an impulse to the pendu¬ 
lum for a short [period at the lowest point 
of its path, and then leaves it free until the 
time comes for lh(; next impulse. It is also 
desirable that the impulses given to it shall 
be e(|ual. 'I'he driving force of the escape- 
m<*nt varies with the amount of energy al)- 2 —anchor or re- 
sorbed by friction and with the thickness coil escapement, one 
of the oil Jt is therefore desirable tc the earliest at- 
securc Uniformity of impulse; c.g., by tempts to use a pen. 
causing the* train of wheels to lift a d^^lum 
weight and let its drop ac t on (he pendulum at regular intervals. 

'Fhe two rcciuircincnts above stated have given rise respectively 
(o what are known as detached esi afM'menfs and remontoircs, 
which will be described presently. In the first place, however, it 
is desirable (0 describe the firincipal forms of escapement in 
ordinary use. The* balance* escapeonent was in use before the days 
of |N‘ndtiluins. If was to a. balance escaiK-'ment that Huygens 
applied the? pendulum, by remciving the weight from one arm and 
iricreasing the* length of the* other arm. Very shortly afterwards 
R, Hooke invented the am hor or recoil cscaiicment. This is repre¬ 
sented in fig. where a tooth of the c*sc-ai>e-wheel is ju.st cscajMng 
from the right pallet, and another tooth at the same time falls 
ufKni the left-hand jiallet at some distance trom its jvoint. As the 
pendulum rnoNi's on in the same direction, the tooth slides farther 
up the pallet thus produeing a rt.*c:oil. as in the crown-wheel or 
verge* escapement. 'I'o get rid of this defect the dead escapement, 
or. as (he French call it, l'('ck<ipp( mrnt a repos, was invented by 
(1. (Iraham It is represented in fig, .v 'Ihc teeth of the scajx:- 
wheel have* their points si't the opiiosito way to those of the rt'coil 
escapernc-nl. The tooth H is here represented in the act of drop¬ 
ping on to I lie right-hand pallet as the* tooth A escapes from the 
left pallet. Hut instead of the pallet having 
a continuous face as in the rc'coil escape¬ 
ment, it is divided into two, of which hli 
on the riglit pallet, and FM on the left, are 
called the impulse faces, and lU), I'G the 
dead faces. I’hc dead faces are portions of 
circles (not necessarily of the .same* circ le ), 
having the axis of the {>all(’ts C for their 
centre; and the conseciuencc evidently is 
■that, as the ix-ndulum goes on. carrying the 
pallet still tuMrerdo the wheel than the 
position in which a tooth falls on to the 
corner ,1 or H of the ini{)ulse and the dead 
faces, the tooth still rests on the dead faces 
without any recoil, until the pendulum re¬ 
turns and lets the tooth slide down the im¬ 
pulse fate, giving the impulse to the pendu¬ 
lum as it goes. In order to dinunish the friction and the necessity 
for using oil as far as possible, the best clocks arc made with jewels 
(sapphires arc the Ix'st) let into the pallets. 

The pallets are generally made to embrace about ^ of the cir- 
curnfc-rencc of (he wheel, and it is not at all desirable that they 
shotild embrace more; for the longer they arc, the longer is the 
run of the teeth upon them, and the greater the friction. A not 
uncommon proportion is that out of a total arc of swing of 3®, 
3* or about i"’ on each side of tlw; vertical, arc occupied in receiv¬ 
ing the imixilsc. In other words, the jx)iiUs F and A should sub¬ 





tend an angle of 3* at the centre C. It is not to be forgotten that 
the scape-wheel tooth docs not overtake the face of the pallet 
immediately, on account of the moment of inertia of the wheel. 

One of the great obstacles to accurate timekeeping was that 
the train of wheels which drives the escapement is liable to varia¬ 
tion of force. This is chiefly caused by cold, which thickens the 
oil, by wear of the parts, and by grit which gets into them. To 
obviate this an old suggestion was that the .scape-wheel teeth 
should not be made to act directly on the 
pallets, but that each of them as it revolved 
should lift a weight which then fell on the ] 
pallets with a force which was nearly in¬ 
variable. The scheme, however, was difh- 1 
cult to work out practically until Bloxam, a | 
barrister, invented what is called the three- 
legged gravity escapement (fig. 4). As the 
pendulum swings out it lifts alternately the 
arms pivoted round centres C. This draws 
away the detents E and F, and allows the 
escape-wheel to rotate. But instead of the 
pendulum receiving its impulses from the 
pins on the escape-wheel, it receives them 
from the arms which arc actuated by grav¬ 
ity, and all the escape-wheel docs is to lift 
(hose arms and then release them., Lord 
Grimthorpe improved this escapement by 

adding a dy-vane to gi\X' a gentle move- |r,e7"4 ^three-Ieggeo 
ment to the escape-wheel and prevent bang- escapement adopted to 
ing. Big Ben at Westminster, London, was utilize gravity to give 
made with this gravity escaiiemciit and has uniform impulses to a 
gone excellently for over half a century. pendulum 

One of the great difficulties in all these old escapements was 
(hat the driving force which impelled the i)enduJum on the one 
side and received its return impulses on the other wa.s connected 
through all its motion with the pendulum rod. Now one of the 
necessities for true harmonic motion is to kick a mass into space, 
and let it swing freely till it came to rest and then swing back 
freely. Hence it was desirable as soon as the sca[)e-w'heel had 
delivered its impulse, to detach it from the ix?ndulum. and then 
only let the jK'nduium come in contact with it again on its jour¬ 
ney—in other words, to cause the action between the scaiic-wheel 
and pendulum to take place only at the centre of the swing. This 
gave rise to the chronometer spring escapement. .Ml that need be 
dune is to fix on to the pendulum a small ratchet or llipptT ar 
ranged so as to push as it goes one way and miss as it returns 
(fig, 5). This flip]>er acts on a detent. When it pushe.s the detent 
one way, the detent releases an arm which 
gives the flying pcnduluni a push. But as 
the pendulum returns, the flipper passes 
the detent and allows the ixjndulum to 
swing free. Thus the {lendulum receives an 
impulse on every alternate swing. A great 
many escapements have been designed on 
this plan for chronometers. One was in¬ 
vented by Robert Houdin, the conjurer, 
about 1830, and another by that great gen¬ 
ius Sir George Airy (q.v.). A simple form 
(fig. 6) was designed by Sir Henry Cunyng- 
hame and has been keeping good time for 
the List 30 years. Its chief merit is that it an 

does not depend for accuracy on expensive adaptation of t h t 
making. Let A be a block of metal fixed to n escape- 

the lower end of the pendulum rod; on xent to clocks 
this block let a small pall be fastened free to move round a 
centre C and resting against a stop D. Let £ be a foui-leaved 
scape-wheel, the teeth of which as they come round rest against 
the bent pall GFL at G. The pall is prevented from flying too 
far back by a pin H, and kept up to position by a vcr>' delicate 
spring K. As soon as the pendulum rod, moving from right to left, 
has arrived at the position shown in the fig’jre, the pall B will 
engage the arm PL, force it forwards, and liberate the scape-wheel, 
a tooth of which, M, will thus dose upon the heel of the block A, 
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and urge it forward. As soon, however, as M has arrived at G the 
tooth M will slip off the block A and rest on the pall G, and the 
impulse will cease. The pendulum is now perfectly free or “de* 
tached” and can swing unimpeded as far as it chooses. On its 
return from left to right, the pall B slips over pall L without dis¬ 
turbing it, and the pendulum is still free to make an excursion 
towards the left. On its return journey the process is again 
repeated. Such an escapement operates once every two seconds, 
and consideration will show that it is only 
— the application of the detached chronom¬ 

eter escapement to a clock. It will be 
found very easy to make by an amateur. 

* I The escapement has a large arc to act upon, 

being on the lower part of the pendulum. 

A few attempts to combine the escape- 
^ ment with the detached escapement have 

^ made. One is shown in fig. 7. It is 

I\i/ ^ modification of the detached cscape- 

;J ^ ^ ment shown in fig. 6. It has worked very 

[j ^ well for about 30 years, and seems to com- 

__bine efficiency with simplicity. The lower 

Fig. 6.— detached es- part of the pendulum A carries a flipper C 
CAPEMENT, AN ENDEAV- which, Qs thc pcndulum passes from right to 
OUR TO APPLY THE left thc end of thc detent D, which, 

TrcLo^Ks"” moving towards the left, releases E, a tooth 

attached to thc gravity arm F, thus allow¬ 
ing its end G to fall on the incline ff, which is attached to the end 
of the pcirdulum. As soon as thc pendulum has gone, E falls on 
an electric contact K, whereupon an electro-magnet hoists it up 
again so that it falls on end £ of the detent, and disjoins the elec¬ 
tric contact at A’, whereupon the electro-armature L resumes its 
position. On the return from left to right, the flipper C glides over 
the end of thc detent /J. The arrangement of the armature L is 
similar to one arranged by F. Hope Jones for electric clock- 
winders. The object of making 11 double sided is that if the elec- 
Iricity ceases while the pendulum is swinging back from left to 
right, the part // shall not come into contact with G and be 
smashed, but simply slide over G. The escapement part of the 
( lock is fixed on a frame attached to the suspension bracket of the 
ix'ndulum by two steel rods of the same metal as the pendulum 
rod. so as to keep them in relative position in spite of temperature 
changes. The impulse given def>ends on the weight of the impulse 
arm. The work done in unlocking the detent is invariable, as it is 
independent of the electric drive. 

Thc duration of the impulse r — 

is very short, only about one- 
tenth of the arc of the swing. It is 
given exactly at the centre of the 

swing, and when not under im- Irj ° | * _. 

pulse the pendulum is detached. / IzSnI 

Clock Wheels.—To keep the h k 

force which acts on thc pendulum ^ 

uniform is the object of the best l 

escapement. Inasmuch as the Olillllllfll 

impulse on thc pendulum, derived 

from the work done by a falling_ 

weight or an unwinding spring, is fic. 7. —electric gravity de- 
transmitted through a train of tached escapement, combining 
wheels, it is desirable that trans- gravity with the detached 

• ’ 1 ., 1 ^ ^ chronometer movement and uti- 

mission should be as free from , rur 


chronometer movement and uti¬ 
lizing ELECTRICITY TO DRIVE THE 


friction and as regular as possi- clock 
blc. This involves care in the 

shaping of the teeth. The object to be aimed at is that as the 
wheel turns around, the ratio of the power of the driver to that 
of the driven wheel (“runner” or “follower”) should never vary. 
The teeth of the wheels are given an cpicycloidal form. 

Going Barrels.—A clock must have some contrivance to keep 
it going while it is being wound up. In the old-fashioned house 
clocks this was done by what is called the endless chain of Huy¬ 
gens. This kind of going barrel, however, is evidently not suited 
to an astronomical clock, and Harrison’s going barrel is now 
universally adopted. Fig. 8 shows its construction. The click of 


I the barrel-ratchet R is set upon another larger ratchet-wheel wath 
its teeth pointing the opposite way, and its click rT i.s set in the 
clock frame. That ratchet is connected with the great wheel by a 
spring s's pressing again.si thc two pin.s .s in the ratchet and s in 
the wheel. When the weight i.s wound up (which is c(|uivalent to 
taking it off), thc click Tr prevent.s that ratchet from turning hack 
or to the right; and a.s the spring 
.r'.vis kept'by the weight in a state 
of tension eciuivalent to the weight 
—^ itself, it will drive the whetd to 
the left for a short distance, when 
\ its end s is held fast, with the 
.same force as if that end was 
^ pulled forward by the weight; and 
'p as thc great wheel has to move 
very little during the .short lime 
f the clock is winding, the .spring will 
keep thc clock going long.enough. 
'i/vinAAO*' Remontoirc. — To abolish cr- 

_J,_ rors arising from the changes in 

a the force driving the esca|)ement, 

what is known as the “remon- 
toire” system w;is adopted. It 
first came into use for watches. 
Fig. 8 .—H ARRisoN'S going The idea of rcmonloire is to dis- 
BARREL. WHICH KEEPS THE MOD- conncct thc escapemeiU from the 
ERN CLOCK GOING WHILE IT IS clock-traiu, oiul to give the cs- 
BEINC wound up capenient a driving power of its 

own, acting as directly as possible on thc pallets without the 
intervention of a clock-train. The escaixunent is thus made into a 
separate clock, which of course needs repeated winding, and this 
winding is effected by the clock-train. From this it results that 
variations in thc force transmitted by the clock-train merely 
affect the speed at which the “rewinding” of the escapement is 
effected, but do not affect the force exerted by the driving power 
of the escaixunent. 

There are several modes of carrying out this j)lan. The first of 
them is simply to provide thc sca|X"-whcel with ;i weight or spring 
of its own, which .spring i.s W'ound up by the clock-train as often 
as it runs down. Contrivances of thi.s kind are called train remon- 
toires. In arranging such a remontoirc it is obvious that the clock- 
train must be provided with a stop to prevent it from overwinding 
the sca|X’-wheel weight or .spring, and further, (hat then^ must be 
on the sca|xi-whcel a stud or other conirivaiue to relea.se the 
clock-train as soon as the scujx;-wheel weight, or spring has run 
down and needs rewinding. The first maker of a large clock with 
a train remonloire was probably Thomas Reid, of Kdinburgh, who 
described his apparatus in his book on Horology (iHic;). A dock 
at thc Royal Exchange, London, was made in 1844 
principle. 

In these gravity remontoires, however, only thc friction of the 
heavy parts of the train and thc dial-work i.s got rid of, and the 
scape-wheel is still subject to thc friction of the remontoirc wheels, 
which though much less than thc other, is still considerable. Ac¬ 
cordingly, attempts have frequc'ntly been made to drive the .scaix;- 
whcel by a spiral spring, like thc mainspring of a watch. Sir (F 
Airy invented one, of which one specimen is still going well. 
General View of a Common Clock. —The general construc¬ 
tion of the going part of all clocks, large or turret clocks, is sub¬ 
stantially thc same, and fig. () is a section of any ordinary house 
clock, B is the barrel with thc cord coiled round it. The barrel is 
fixed to its arbor K, which is prolonged into the winding s(|uare 
coming up to the face or dial of thc clock. Thc great wffieel G 
rides on the arbor, and is connected with the barrel by the ratchet 
R, the action of which is shown more fully in fig. 10. The great 
wheel drives thc pinion c, which is called the centre pinion, on the 
arbor of the centre wheel C, which goes through to (he dial, and 
carries the long, or minute hand. The centre wheel drive.s the 
second wheel /? by its pinion d, and that again drives the .scape- 
wheel E by its pinion e. If the pinions d and e have eat h eight 
teeth or leaves, C will have 64 teeth and D 60, in a clock of which 
the scapc-whecl turns in a minute, so that thc second hand may be 
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set on its arbor prolon^^cd to the dial. A represents the pallets of 
the eseafK-Tnenfs and their arbor a Koes through a large hole in the 
back {)late near /', and its back pivot turns in a cock Of'(? screwed 
on lo (he back i)late, I roin the pallet arbor at F descends the 
(Tiitch /'/, ending in the fork /, which embraces the i)endulum P, 
so that as tin* pendulum vibrates, the crutch and the pallets neces¬ 
sarily vibrate with it. 7 'hc jK-ndu- 
lum is hung by a thin spring S 
from the; cock (), so that the' 
bending [)oint of the; spring may 
be just. op]MJsife the end of the 
[s'dlet arbor, and the edge cjf the 
sjiring as close* tc; the end of that 
arbor a.s possible. 

'I'lie minute hand fits on to a 
scjuarecl end of a br.i.ss socket, 
which is lixi'cl to the wheel M, 
aful lif'c clo-e, but riot fight, on 
the prolonged arbor of the; cenlie 
wheel. Heliiritl this wheel i.s a 
bent spring 'Ahich is .set on the 
s.iiiie arbor with a scjuarc* hole in 
the middle, so that it rnu^t turn 
with the arbor; the wheel is 
pressed upag.iin.si t his spring, and 
ke|)l there by a ca|) and a .small 
pin through the* <.*nd of the arbor. 

'I'he c c)us('(|ueiic e is llial there is 
fric lion enough between I In* .spring 
and the whee l to cirry the* hand 
round, liut not enough to rc-sist a 
mcjderate inish with the huger Fig. 9. — section of the side 
for (he pur[iose of altering the view of a common house clock 
lime indicated, 'I'his wheel M '^‘thout striking movement 
drives another wheel A', cd the 'canie numbc*r of teeth, which has 
a pillion attached to it; and that pinion drives the 12 hour wheel 
H, which is also allaihecl to a large socket, or pipe carrying the 
hour hand, ancl riding on the toriner socket, 'rhe weight M', which 
drives the train and gives the impulse to (he pc'nclulum through 
the e^c .ipemc'iit, is geru r.illy hung by a catgut line passing through 
a ]uilley allathed lo the weight, the othc-r end of the cord being 
tied to some' ccinveiiient jilacc* in the* clock frame or seat-bcKircl, (0 
which it is lixed by screw.s through the lower pillars. 

Striking Mechanism. —! ig 10 is a front vic‘W with the face 
taken off, showing (he reiicaling or rai k-striking movement. M is 
the honrwheel, on the pipe of which the minute-hand is set; 
.V the re\'er.s('cl hour-wheel, and n its pinion, driving the ir-hour 
wheel II, on whose .soc ket is (i.vc'd wh.it is called the snail 1 ', which 
bc*Iongs lo (he striking work t xc lusivel>'. The hammer is rai.sed by 
the eight pins in the rim of the sei oiul wheel in the striking train. 
Tile hammer does not ciuile touch the bell, a.s it would jar in 
striking and nuillle the full sound. 'Fhc' form ctf (he hammer-shank 
at the arbor whe-re the spring A ac Ls upon it i.s such that the spring 
both drives the haimner against the bell when the tail T is raised, 
and also checks it just before it reaches the bell, the blow on the 
bell thus bc'ing given by the bending of the hammer shank. Some¬ 
times tw'o springs are usc'd, one for impelling the hammer ancl the 
other for checking it. Hut nothing will clieck the chattering of a 
heavy hammer, except making it lean forward .so as to act, par¬ 
tially at least, by its weight, 'bhe pinion of the striking-wheel 
gener.ally has eight leaves, the same mimher as the pins; and as a 
clock strikes 7S blows in i.? hours, the great wheel will turn in that 
lime.if it has 7S teeth instead of c)0, which the great wheel of the 
going part has for a centre pinion of eight. The striking-wheel 
drives the wheel above it cenee round for each !)!cnv: that wheel 
drives a lourth (in whic h there is a single pin /* ), six or any other 
integral numfier of turns for one turn of its own, A fan-fly modcr- 
ateE the velocity ot the train by the resistance oflen'd by the air. 

Church and Turret Clocks.—A clock is a machine in wlvich 
the only work to be done* is the overcoming of its own friction and 
the resistance of the air. Ti is evident that W'hen the friction and 
resistance are much increased it may become necessary to neutral¬ 


ize their effects. In a turret clock the friction is enormously 
increased by the great weight of all the parts and the resistance of 
the w'ind, and sometimes snow, to the motion of the hands. 
Besides that, there is the exposure of the clock to dirt and du.st, 
and of the oil to a temjierature which nearly or quite freezes it. 
Thi.<t^ast circumstance alone will generally make the arc of the 
pendulum at least half a degree more in summer than in winter. 

Ina.smuch as the time is materially affected by the force which 
arrives at the pendulum, as well as the friction on the pallets when 
it does arrive there, it is evidently impossible for any turret clock 
of the ordinary construction, especially with large dials, to keep 
any constant rate through the various changes to which it is 
exposed. Hence special precautions, such as the u.se of remontoires 
and gravity escapements, have to be observed in the design of large 
docks in order to ensure that the arc, of the pendulum is not 
affected by external circumstances. But such have been the im¬ 
provements effected in electric clocks, that it appears far preferable 
to keep an accurate timepiece in some sheltered position and use 
it with'a source of electricity to drive the hands of the large dial. 

There are many turret clocks in various parts of Europe, and a 
limited number in England. The largest of them is the Strasbourg 
clock of 1547. U aims at showing the movements of the earth and 
stars as well as the time, also the seasons, epochs of the year, 
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moral emblems and the life of man; it was restored in 1842. Some 
of these clocks contain large figures which strikd the hours. 

The Portable Clock. —Simultaneously with the development 
of the case clock, the watch was evolved. The need for it arose 
from the impossibility of moving the piendulum clock from place 
to place. The first use of a mainspring was probably in the i6th 
century. It was used for watches, then called Nuremberg eggs 
The escapement was usually of the v^erge form with a crown wheel. 
•A table clock, early 17th century, is show’n in the plate. The es¬ 
capement is furnished with a balance w'heel governed by a hair 
spring. » 







CURIOUS DECORATIVE AND MECHANICAL CLOCKS 


1. Clock with CMe of Boull«-work. 2. Clock outilde the shop of 
Liberty Co., London. 3. Mechanical clock, Venice. Hnuri ttruck by 
figuret at top of tower. 4. Grandfather clock in cate decorated with floral 
marquetry. 5. Globe or falling-ball clock, c. 1650. Suspended, it goes by 
its own weight. 6. Astronomical clock in form of celestial globe; German, 
c. 15S4. 7. French astronomical clock with astrolabe; dated about 1560. 


S. German horuontal clock with hunting scenes In relief; c. 1600. 9. 
Louis XVI. clock made of Oriental alabaster. 10. Standing clock itlill 
going) by Isaac Hobrecht, Strasbourg, 1589. 11. Clock In form of a ship 
with dial at base of middle mast; the small figures are set In motion by 
mechanism of clock. By Schlott, 1580. 12. Modern 400-day clock. Fly¬ 
wheel suspended on strip of elastic steel 
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PROGRESSIVE STEPS IN THE MANUFACTURE OF ELECTRIC CLOCKS 


1. Anombling i(i(f-(t«rting lynchroriDiu motor* (or 
clock I 

2.. Soaling thu motor hooting to that it will retain th« 
bath of lubricating oil 


3. Teitlng a bank of motori running on rackt 

4. Attaching motor to movement of clock 

5. After the clockt are cated and plug* are attached. 

the flnithed product It given a final tetting 
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The most usual pattern of portable clock in England has a 
pendulum of about 10 in. in length l)eating half seconds, a strik¬ 
ing mechanism, shows the days of the month and dates from 
about the middle of the 18th century’. After this period, the ten¬ 
dency was for portable clocks to become smaller. 

A characteristic table clock has a flat shap^ mounted in a gilt 
stand, suitable for travelling. 

A great number of ornamental cases for portable clocks were 
made in the i8th and igth centuries. A rather handsome one is 
of enamelled copper, mounted in gilt frames. It has on the re¬ 
verse side five dials showing the positions of the moon and 
planets. It has also a repeater, which, by pulling a string, causes 
the hour to sound whenever wanted. 

This is an old plan much used before the invention of lucifer 
matches. 

Two hands for clocks came in about the commcncemeni of the 
18th century. 

Old and Modern Clocks Compared. —Of old makers the 
most distinguished was Thomas Tompion, at who.se works a vast 
quantity of beautiful clocks and watche.s were made during the 
latter part of the 17th century. He is called the father of English 
watchmaking. The name next to Tompion is that of hi.s pupil, 
Oeorge Oraham. who flourished during the early part of the 17th 
century, and who invented the mercurial i>enduluni and the dead¬ 
beat escapement. Quart* is another maker who.se clocks are 
valualilc. A collection of stand clocks is to be seen at the South 
Kensington museum. 

Robert Hooke (q.v.) was the first who drew attention to the 
fact that springs when stretched resist with a force proportional to 
their extension, and thus helped to lay the foundation of the laws 
of harmonic motion as applied to clockwork. He also invented a 
wheel-cutting device and the anchor escapement. 

Huygens was one of the originators of the apjilic.'ilion of the 
pendulum to the clock and the inventor of the going barrel. Har- 
ri.son invented the “grid-iron” pendulum, and al.so enormously 
improved the chronometer, by means of which he proved that the 
lioard of Admiralty was a whole day's sail out of the projx'r 
reckoning of the island of Madeira. This chronometer in one 
e.xpcrimcnt kept time to within 65 minutes in about five months, 
which was a wonderful performance in tho.se days, for it wa.s then 
thought quite a feat to determine the jiosition of a .ship at sea by 
means of a chronometer to 40 mile.s. 

Modern household clucks are now made with short 10 in. 
pt-ndulurns, and frequently arc wound up by electricity at short 
intervals. Companies provide master-clock control for hotels and 
public buildings. These clocks do not aim at the accuracy of 
astronomiial clocks, but they arc admirably adapted for the uses 
of ordinary life. 

Electrical Clocks. —Electrical timepieces only differ from 
timepieces driven by weights or springs in that .some arrangement 
is made to use electricity to wind up those weights or springs 
mechanically, either at every beat of the pendulum or at intervals. 
With dry batteries small clocks can be made to run for a long time 
without attention. For bigger clocks it is possible to use the 
electric lighting supply. This is not difficult where the current is 
continuous, but where it is alternating, a transformer or a .special 
synchronous design known as the telechron (q.v.) is used. An 
ingenious form is the well-known Hipp’s clock at the observatory 
of Neuchatcl in which, as the pendulum passes its lowest point, a 
vertical flipper is made to cIo.se an electrical circuit. iLs average 
variation from its daily rate is about one-thirtieth of a second. 

The bibliography of horology is very cxtcn.sive. Among modem 
works Lord Grimthorpe's Rudimentary Treatise on Clocks, Watches 
and Bells (8th cd., 1903) is perhaps the most convenient. Many 
references to older literature will be found in Thomas Reid’s Treatise 
on Clocks and Watchmaking (1849), (H. H, C.) 

THE CLOCK IN DECORATION 

In art the clock occupies a position of considerable distinction, 
and antique examples are prized and collected as much for the 
decorative qualities of their cases as for the excellence of their 
timekeeping. French and English cabinetmakcr.s have especially 
excelled, although in entirely different ways, in the making of dock 


cases. The one aimed at comely utility, often made actually beau¬ 
tiful by fit proportion and the employment of finely grained 
woods; the other sought a bold and dazzling splotulour in which 
ornament ov'er-lay material. It was not in either country until the 
latter part of the i7lh century that the cabinet-maker s oppor¬ 
tunity came. The bracket or chamber clock gave comparatively 
little scope to the worker in wood—in its earlier i>eriod, indeed, 
it was almost invariably encased in brass or other metal; and it 
was not until the introduction of the long pendulum swinging in a 
small space that it iH’caine customary to etuase clock.^i in deco¬ 
rative woodwork. What is, perhaps, the earliest .‘^urviving English 
specimen of “grandfather” clock is inscril)ed with (he date i68i. 
Originally it w.ts a development of the dome-.shai)ed bracket clock, 
and in the older examples the char.icteristic dome or tanojiy is 
preserved. The first timekeepers of this lyjH* had oaken cases 
but when walnut l)egan to come into favour that l)eautifully 
marked wood was almost invariably used for the choice.sl and must 
costly specimens. Thus in lOqS the ilean and chapter of St, Paul's 
cathedral paid the then very substantial price t>f £14 lor an inlaid 
walnut long-cased eight-day clock to stand in one of the vestries. 
Throughout the 18th century’ they were made in nn riads all over 
England, and since they were a i)rized iKis.ses.*;!^! it is not surpris¬ 
ing that innumerable examples have survived. \’ary .is they may 
in height and girth, in wood and dial, they arc all essentially alike. 
In their earlier years their faces w’ore usually of brass engraved 
with cherubs’ heads or conventional designs, l)iit eventually the 
less rich white face grew common. There are two varietie.s—(he 
eight-day and the 30-hour, The favourite walnut ca.se of the late 
17th ami early 18th centuries gave place in the course of a gener¬ 
ation to mahogany, which retained its primacy until the introduc¬ 
tion of cheaper clocks brought about the supersession of the long- 
cased variety. Many of these easi's were made in lacipier when 
(hat material was in vogue; sal inwood and other costly foreign 
timbers were al.so used for bandings and inlay. The most I'legant of 
the “grandfather” cases are, however, tlu* narrovv-waisted forms of 
the William and Mary period in walnut inlay, the head framed in 
twisted pila.sters. During the later period of their fiopularity the 
heads of long clock.s were often filled in with painted discs repre- 
.senting the moon, by which its cour.se could be followed. Such 
conceit.s as ships moving on waves or time with wings were al.so in 
favour. The northern iiarts of I'ranee likewise produced tail 
clocks, usually in oaken cases; those with Louis XV. shaped panels 
are often very decorative. French love of applied ornament was, 
however, generally inimical to the rather uncompromising srpiare- 
ness of the English ca.se, and the great Louis XV. and Louis XVI. 
cabinet-makers made some magnificent and monumental dorks, 
many of which were “long” only as regards the case, the pendulum 
being comparatively .short, while sometimes the case acted merely 
as a pedestal for a bracket-clock fixed on the top. The.se pieces 
were usually mounted very elaborately in gilt bronze, cast and 
chased, and French bracket and chamber clocks were usually of 
gilded metal or marble, or a combination of the two; this essen¬ 
tially late 18th-century type still jx^rsi.sfs. English bracket clocks 
contemporary with them were most frequently of simple .square 
or arched form in mahogany. The “grandfather” case was al.so 
made in the Low Countries, of generous height, very swelling and 
bulbous. 

See Mathieu Planchon, L’llnrlogr, son histoire retrospective, pittor- 
fsquf et artistique (1899) ; F", J. Britten, Old Clocks and Watches and 
their Makers (and cd., 1904). (J. P.-B.) 

THE CLOCK TRADE IN GREAT BRITAIN 

The consumption of clock.s in Great Britain is enormous and 
it is very largely met by imiwrtation from abroad. In the lylh 
and 18th centuries clock-making was mainly centred in England 
and France, but the modern output of low-priced clocks has be¬ 
come mainly the produce of German and American factories. 
At one time before the World War, a German kitchen clock was 
freely sold retail in England for a few shilling.s. The manufac¬ 
ture in England of the better sort of clock is still carried on at 
London, Coventry, Croydon, Derby and other places on a fairly 
large scale; in several instancc.s munition factories have been 
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turned to clock-making. 

There is also an English industry engaged in placing imported 
movements in British-made cases. The extent of this may be 
gathered from the fact that under the heading “parts of clocks’" 
the imports into the United Kingdom in 2925 were valued at 
£1,239,000 and in 1926 at £463,000. A number of British manu¬ 
facturers are producing clocks on mass-production lines with 
success, and it is claimed that the protection they have obtained 

a 33^% import duty is of great assistance to the trade. The 
imports of clocks into the United Kingdom fell from a value of 
£1,099,000 in T925 to £376,000 in 1926. The exportation of 
British clocks from the United Kingdom is negligible; it 
amounted in 1926 to a value of £12,690. (X.) 

CLOCK INDUSTRY IN AMERICA 

The clock industry showed an entirely different development 
in America from that in Europe. In Eurofic, clocks were made 
by jewellers, locksmiths, black.smiths, astronomers and priests. 
The new world recruited its first clock-makers from the ranks of 
the carpenters, and consequently the oldest American clocks were 
constructed of wood. In New England, which is still the greatest 
manufacturer of watches and clocks in the world, the new industry 
was l)orn, and Eli Terry of Connecticut was one of the first and 
best-known clock-makers. It is well-known that he and his 
helpers made a few dozen clocks by hand, and Eli mounted his 
horse, with clocks hanging from the saddle, and sold them to the 
farmers in the surrounding countries. Terry was the first clock- 
maker to use machinery, when his orders began to increase, and 
thus became a clock manufacturer in the true sense of the word. 
Another old time clock mechanic, who developed into a clock 
manufacturer, was one of Eli Terry’s helpers, Seth Thomas. His 
honest and clever workmanship built up a business that is still 
one of the largest and best-known in America. It is carried on in 
a large clock factory whose product still carries his name. It was 
f'hauruey Jerome, another New Englander, who .saw the great 
advantages of u.sing brass in.stead of wood in clock movements. 
'Through this change in material, clock movements became less 
tumbersorne and easier to transport, and most important of all, 
cheaper. Eli Terry’s hand-made clocks sold for about $40 apiece. 
Jerome’s clot k.s could be bought for from $5 to $6 each. In 
America, in contrast to European conditions, the individual clock- 
makers were absorbed by larger corporations, as the following 
description shows, Chauncey Jerome leased together with E. D. 
Hrj’ant a building from the American Brass and Copper Company, 
located in An.sonia in the Naugatuck valley, the centre of the 
present clock manufacturing district, for the manufacture of 
clock cases and clock movements. Subseciuentiy, both makes of 
rases atvcl movements passed into the hands of the Ansonia Brass 
and Copper C'ompany. The business of the Ansonia Brass and 
Co{>per Company as.sumcd such magnitude that in 1877 a re¬ 
organization became desirable, and a new corporation was formed 
under the name of the Ansonia Clock Company. 

The American manufacturers concentrated from the start in the 
elimination of costly handwork. The old way of making a clock 
was to have n ma.ster-mechanic build a model clock, which after it 
had pn.ssed ins^'K'ction and test runs would he taken apart, the parts 
distributed to different workmen, who had to copy these parts as 
closely ns possible; these jxirts then were returned to the clock- 
maker. who assembled and adjusted them again. Although all of 
these clocks were ex|>ectcd to be alike, no part of one of them 
could b(‘ interchanged with the same part of another clock. It was, 
therefore, the aim of the early Yankee clock-makers to proiluce a 
clock with interchangeable parts, which was accurate in telling 
time, and cheap enough to bring it within the reach of everyone. 
Even though all theoretical work had been finished in the 
Eurotx'an clock-making countries, there remained still the work of 
n\as.s production. F(Ktunalely the period coincided with the jjeriod 
of great American inventiveness. In this i:>criod. the old method of 
producing all work by hand was rapidly sujxjrseded by new 
methods, where new machinery w’as invented and used in all 
branches of manufacture. When the means for more rapnd pro¬ 
ducing of (mrts had been obtained other factors hud to be con¬ 


sidered, not only the design of the clock as timekeeper had to be 
correct, parts to be absolutely interchangeable, and the ease of 
assembly had to be taken into consideration, but also much 
thought had to be given to making the work of the clock- 
repairer easy, in order that the price of any eventual repair¬ 
ing would not be prohibitive. 

In 1850 a firm that could boast seven timepieces a day, was 
doing well. In 1928 clock companies could produce from 10,000 to 
30,000 timepieces each, per day. As a result prices tumbled so 
that a watch or an alarm clock which will give good service can 
be bought for as low as $1.00. The number of pieces in a watch 
or clock have not materially changed since clocks were first made. 
It is only through the replacement of handwork by machinery, 
that modern production and low prices become possible. Almost 
all new inventions in the clock field are not so much concerned 
with different designs or reduction of parts as with easier and 
cheaper manufacturing. With the advent of the radio, and the 
broadcasting of the exact time, the public lias become more exact¬ 
ing as regards the time-keeping qualities of clocks and watches. 
The owner checks his timepiece with the observatory time signals, 
and is dissatisfied if there is any variation. (W. H. Ba.) 

CLODIA, VIA, an ancient high-road of Italy. Its course, for 
the first II m., was the same as that of the Via Cassia; it then di¬ 
verged to the north-north-west and ran on the west .side of the 
Lacus Sabatinus, past Forum Clodii and Blcra (mod. Bicda) to 
Tu.scania, after which its course is uncertain. According to Millee 
{Itincraria Romana) it went on by Maternum (V'alentano) Ac- 
quapendente, Radicofani, Buonconvento Siena, and Luca past 
another Forum Clodii to Luna: but this is doubtful. In parts it 
follows older Etruscan roads, and may date from the end of the 
4th century b.c. See also Cassia, Via. 

Sec D. Anziani in MRanges de rEcule Fran^aise de Rome, 1913, 
169 sqq. 

CLODIUS, PUBLIUS (c. 93-52 B.C.), surnamed Pulcho, 
Roman politician. He took part in the third Mithridatic War 
under his brother-in-law Lucius Licinius Lucullus, but considering 
him.self treated with insufficient respect he stirred up a revolt; 
another brother-in-law, Q. Marcius Rex, governor of Cilicia, gave 
him the command of his fleet, but he was captured by pirates. 
On his relea.se he repaired to Syria, where he nearly lost his life 
during a mutiny instigated by him.self. Returning to Rome in 65, 
he prosecuted Catiline for extortion, but was bribed by him to 
procure acquittal. There seems no reason to believe that Clodius 
was implicated in the Catilinarian conspiracy; according to 
Plutarch he supported Cicero. But Cicero attacked him when he 
was on trial for profaning the mysteries of the Bona Dea (61), 
and this made Clodiu.s his enemy for life and he became the tool 
of Caesar. On his return from Sicily (where he had been quaestor 
in 61) he was adopted by a plebeian and elected tribune of the 
people (59). His first act was to bring forward certain laws calcu¬ 
lated to secure him the popular favour. Com was to be distributed 
gratuitously once a month; the magistrates’ right of preventing 
the assembly of the comitia was abolished; the old guilds of work¬ 
men were re-established; the censors were forbidden to exclude 
any citizen from the senate or inflict any punishment upon him 
unless he had been publicly accused and condemned. He then 
contrived the exile of Cicero and the despatch of the younger 
Cato on a mission to Cyprus. Cicero’s property was confiscated 
by order of Clodius. After the departure of Caesar for Gaul, 
Clodius became practically master of Rome by means of his 
armed gangs. But he fell out with Pompey and was not re-elected 
for 57, while one of the Tribunes, Milo, countered his force with 
force, so despite his opposition, in Aug, 57 Cicero was recalled. 
Riots between Godius and Milo continued; in 56, when curtde 
aedik, Clodius impeached Milo for public violence {de vi), but 
the matter was dropped. In 53, when Milo was a candidate for the 
consulship, and Clodius for the praelorship, the rivals collected 
armed bands and fights took place in the streets of Rome, and on 
Jan. 20, S3, Clodius was slain near Bovillae. 

His sister, Clodia. wife of Q. Caecfllus Metellus Celer, was 
notorious for her numerous love affairs. It is now generally 
admitted that she was the Lcsbia of Catullus (Tcuffel-^hwabc, 
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Hist, of Roman Lit.^ Eng. tr., 214, 3). For her intrigue with M. 
Caelius Rufus, whom she afterwards accused of attempting 10 
poison her, see Cicero, Pro Caelio. 

Bibliogbapiiy.—T he ancient authorities arc Cicero, Letters (ed. 
T>rrcll and Purser), Pro Caelio, pro Sestio, pro Milone, Pro Domo 
sua, de Haruspicum Responsis, in Pisonem; Plutarch, LucuUus, Pom- 
pev, Cicero, Caesar; Dio Cassius xxxvi. 16, iq, xxxvii. 45, 46, 51, 
xx'xviii. 12-14, xxxix. 6, 11, xl. 48. See also I. Gentile, Clodio e 
Cicerone (1876); E. S. Beesley, “Cicero and CUxlius,” in Fortnightly 
Review, v.; O. Lacour-Gayet, De P. Clodio Pulchro (i888> ; H. White, 
Cicero, Clodius, and Milo (iQOo) ; G. Boissier, Cicero and his Friends 
(Eng. trans., 1897). 

CLOGHER^ a village, Co. Tyrone, Northern Ireland. Pop. 
(19:1) 197. It gives its name to dioceses of the Church of 
Ireland and the Roman Catholic Church, though the scat of the 
bishop of the latter is at Monaghan. The dedication of the 
Protestant cathedral to St. Macartin is of interest, for although 
the building is modem, St. Macartin is associated with St. 
Patrick, who is said to have founded a bishopric here. The name 
is derived from clock, a pillar stone—^an object of worship in 
the locality, preserved in the cathedral until the 15th century. 

CLOISTER originally signified an entire monastery, but is 
now restricted to mean the four-sided enclosure, surrounded with 
covered ambulatories, usually attached to conventual and cathe¬ 
dral churches, and sometimes to colleges, or, by a still further limi¬ 
tation, to the ambulatories themselves. In it.s older sense it is fre¬ 
quently used in earlier English literature and is still so employed 
in poetry. The Latin claustrum, as its derivation implies, pri¬ 
marily denoted the enclosing wall of a religious house, and then 
came to be used for the whole enclosed building. To this sense 
the German Klostcr is still limited, the covered walks, or cloister 
in the modern sense, being called Klostcr^ang, or Kreuzgattg. In 
French the word cloitre retains the double sense. In the special, 
sense now most common, the word “cloister” denotes the quadri¬ 
lateral area in a monastery or college, round which the principal 
buildings are ranged, and which is usually provided with a covered 
way or ambulatory running all round, and affording a means of 
communication between the various centres of the ecclesiastical 
life. According to the Benedictine arrangement, which from its 
.suitability to the requirements of monastic life was generally 
adopted in the West, one side of the cloister was formed by the 
church, the refectory occupying the side opposite to it, so that the 
worshippers might have the least annoyance from the noise or 
smell of the repasts. On the eastern side the chapter-house was 
placed, with other apartments adjacent to it, belonging to the 
common life of the brethren, and, as a rule, the dormitory occu¬ 
pied the whole upper story. On the opposite or western side were 
generally the cellarer’s lodgings, with the cellars and store-houses, 
m which the necessary provisions were housed. In Cistercian 
monasteries the western side was usually occupied by the domus 
conversorum, or lodgings of the lay-brethren, with their day- 
rooms and workshops below, and dormitory above. The cloister, 
with its surrounding buildings, generally stood on the south side 
of the church, to secure as much sunshine as possible. A very 
early example of this disposition is seen in the plan of the mon¬ 
astery of St. Gall. Local requirements caused the cloister, in some 
instances, to be placed to the north of the church. This is the 
case at Canterbury, Gloucester, Chester and Lincoln cathedrals. 

Although the covered ambulatories are essential to the com¬ 
pleteness of a monastic cloister, a chief object of which was to 
enable the inmates to pass under cover from one part of the mon¬ 
astery to another, they were sometimes wanting. The cloister at 
St, Albans seems to have been deficient in ambulatories till the 
abbacy of Robert of Gorham, 1151-66, when the eastern walk was 
erected. This, as was often the case with the carh'est ambulatories, 
was of wood, covered with a sloping roof or “penthouse.” We 
learn from Osbern’s account of the conflagration of the monastery 
of Christ Church, Canterbury, 1067, that a cloister with covered 
ways existed at that time, connecting the church, the dormitory 
and the refectory. An early drawing of the monastery of Canter¬ 
bury shows it formed by Norman arches supported on shafts, and 
covered by a shed roof. A fragment of such an arcaded cloister is 
still foimd on the eastern side of the infirmary cloister. This ear¬ 


lier form of cloister has been generally superseded in England by 
a range of windows, usually unglazed, but sometimes, as at Glou¬ 
cester, provided with glass, lighting a vaulted ambulator) , of 
which the cloisters of Westminster Abbey, Salisbury and Norwich 
are typical examples. The older design was preserved in the .south, 
where “the cloister is never a window, but a range of small elegant 
pillars, sometimes single, sometimes coupled, and supporting 
arches of a light and elegant design” (Fergusson. Ulst. of Arch, i., 
p. 610). Examples of this type are the exquisite cloisters of St. 
John Lateran, and St. Paul's without the walls, at Rome, where 
the coupled shafts and arches arc richly ornamented with ribbons 
of mosaic, and those of the convent of St. Scholastica at Subiaco, 
all of the 13th century, and the beautiful cloisters of Le Puy-cn- 
Velay, and Arles, in southern France (both nth century) and 
that at Laach, where the quadrangle occupies the place of the 
“atrium” of the early basilicas at the west end, as at S. Clemente 
at Rome, and S. Ambrogio at Milan. Spain also pre.senis some 
magnificent cloisters of both types, of which that of the royal con¬ 
vent of Huelgas, near Burgos, of the arcaded form, is, according 
to Fergusson, “unrivalled for beauty both of detail and design.” 
Also notable are those of Monreale and Cefalu in Sicily (12th 
century), where the arrangement is the same, of slender columns 
in pairs with capitals of elaborate foliage supporting ix)inted 
arches of great elegance of form. 

The Campo Santo at Pi.sa is in reality a large and magnificent 
cloister. It consists of four ambulatories as wide and lofty as the 
nave of a church, erected in 1278 by Giovanni Pisano, round a 
cemetery composed of soil brought from Palestine by Archbishop 
Lanfranchi in the middle of the 12th century. The window-open¬ 
ings are semicircular, filled with elaborate tracery in the latter 
half of the 15th century. The inner walls are covered with fres¬ 
coes, invaluable in the history of art, by Orcagna, Simone Meinmi, 
Buffulniacco, Benozzo Gozzoli, and other curly painters of the 
Florentine school. The ambulatories now serve as a museum of 
sculpture. The great monastic establishments of Italy contain 
numerous important cloisters; there are frequently two or three 
in a single monastery-one large cloister for the general use of 
the monks, and smaller cloisters in connection with the residence 
of the prior or abbot, the service portions and various other minor 
buildings. The cloisters at the Certosa at Pavia (i5ih century) 
arc notable for their size and quaint, early Renaissance ornament. 
In the Certosa at Rome, now part of the Museo delle 'I'erme, the 
cloister is a large arcade of pure and simple Renaissance tyi)e. 
Another interesting Renaissance example is that which Brarnante 
designed for the church of S. Maria della Pace at Rome 150.T 
Later Renaiss.ancc cloisters tended more and more to Ix'come 
dbplicates of palace courtyards. 

The cloister of a religiou.s house was the scene of a large part of 
the life of its inmates. It was the place of education for (he 
younger members, and of study for the elders. A canon of the 
Roman council of 826 enjoins the erection of a cloister as an 
essential portion of an ecclesiastical establi.shment for the better 
discipline and instruction of the clerks. Peter of Blois describes 
schools for the novices as being in the we^t walk, moral lectures 
being delivered in that next the church. At Canterbury (he 
monks’ school was in the western ambulatory, and it wa.s there 
that the novices were taught at Durham (Willis, Monastic Build¬ 
ings of Canterbury^ p. 44; Rites of Durham, p. 71). The other 
alleys, especially that next the church, were devoted to the studies 
of the elder monks. The constitutions of Hildemar and Dunstan 
enact that between the church service the brethren should sit in 
the cloister and read theology. For this purpose small .studies, 
known as “carrols," i.e., a ring or enclosed space, were often found 
in the recesses of the windows. Of this arrangement there are 
examples at Gloucester and Chester. The use of these studies is 
thus described in the Rites of Durham: “In every wyndowe” in 
the north alley “were iii. pewes or carrclls, where every one of 
the olde monkes had his carrell severally by himselfe, that when 
they had dyned they dy(^ resortc to that place of cloister, and 
there gtudyed upon their books, every one in his carrell all the 
afternonne unto evensong tyme. This was there exercise every 
daic.” On the opposite wall were cupboards full of books for the 
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use of the students. The cloister arrangements at Canterbury 
were similar. New studies were made by Prior De Estria in 1317, 
and Prior Selling (1472-94) glazed the south alley, and con¬ 
structed “the new framed contrivances, of late styled carrols” 
(Willis, Mon. Braidings, p. 45 ). 

The cloisters were used also for recreation. The constitutions of 
Archbishop Lanfranc, sec. 3, permitted the brethren to converse 
together there at certain hours. To maintain discipline a special 
ofticer was appointed under the title of prior claustri. The cloister 
was furnished with a stone bench running along the side. It was 
aLso provided with a lavator>’, usually adjacent to the refectory, 
but .sometimes standing in the central area termed the cloister- 
garth, as at Durham. The cloister-garth was used as a place of 
sepulture, as well as the surrounding alleys. The cloister was in 
some few instances of two stories, as at Old St. Paul's and St. 
Stephen’s chapel, Westminster, and occasionally, as at Wells, Chi¬ 
chester and Hereford, had only three alleys, there being no ambu¬ 
latory under the church wall. 

The larger monastic establishments had more than one cloister; 
there w'as usually a second connected with the infirmary’, of which 
there arc examples at Westminster Abbey and at Canterbury; and 
sometimes one giving access to the kitchen and other domestic 
offices. The cloister was not an appendage of monastic houses 
e.xclusively. It was also attached to colleges of secular canons, as 
at the cathedrals of Lincoln, Salisbury, Wells, Hereford and Chi¬ 
chester, and formerly at St. Paul's and E.xeter. A cloister forms 
an essential jiart of the colleges of Eton and Winchester, and of 
New college and Magdalen at Oxford. These were u.sed for reli- 
giou.s processions and lectures, and for places of exercise for the 
inmates generally in wet weathei, as well as in .some instances for 
sepulture. 

CLONAKILTY, urban di.arict. Co. Cork, Eire, at the head 
of Clonakilty bay, 33 mi. S.W. of Cork by rail. Pop. (11)36) 
2,961. There are megaliths in the neighbourhood. Richard Boyle; 
first carl of Cork, granted it a charter in 1613 and it was pros¬ 
perous until 1641, when it was almost destroyecl in a fight between 
the Engli.sh and Irish. There are castles at Galley head. Dunny- 
cove and Dunowen. The linen industry was important in the 
iSth century. The present trade is in brewing, agricultural pro¬ 
duce and fishing. The harbour is obstructed, but there is a pier 
lor large vessels at Ring i mi. below the town. The fisheries are 
of imiiortance. 

CLONES, an urban district of Co. Monaghan, Eire. 64^ mi. 
S.W. by W. from Belfast by the Great Northern of Ireland rail¬ 
way. It is at the focus of w'ays from Dublin, Belfast, London¬ 
derry, Enniskillen and Cavan. Pop. (1936) 2,235. There i.s a 
rath (encampment) in the vicinity. Clones was the seat of an 
abbey founded in the 6th century by St. Tighernach (Tierney). 
Remains of the abbey include a nave and tow-er of the 12th cen¬ 
tury. There is a round tower 75 ft. high. The market place, 
called the Diamond, has an ancient cross and occupies the .sum¬ 
mit of the hillock on which the town stands. Lacemaking is now 
extinct, hut the town has agricultural trade. 

CLONMACNOISE, a famous early Christian centre on the 
river Shannon. Offaly Co., Eire, 9 mi. south of Athlonc. An 
abbey founded 541 by St, Kieran became famous and several 
books of annals were compiled here; Alcuin came to be taught by 
(k)lcu at Clonmacnoist*. The Book of the Dun Cow (written about 
1 looj is a copy of an older collection of romances written on the 
skin of a cow of St. Kieran. The ecclesiastical foundation was 
called the Seven Churches of Clonmacnoist* and their remains still 
.survive. The fine west doorway of the Great Church is early; 
the other churches are those of Fineen, Conor, St. Kieran, Kelly, 
Mclaghlin and Dowling. There are two round towers, O’Rourke’s 
and McCarthy’s, which is attached to Fineen’s church and has a 
doorway at ground-level, an unusual feature. There are three 
crosses, the Great Cross facing the door of the Great Church. 
Many inscribed stones of the ninth century and later arc preserved 
in the churches. Clonmacnoise became a bishopric and there arc 
remains of a castle and bishop’s palace (14th century), it was 
wasted by the English in 1552, and in 1568 the diocese was merged 
in that of Mcaths. 


CLONMEL (C/noin media, or vale of honey’), municipal 
borough and county town of Co, Ti(>[)(’rnry. T12 mi. S.W. from 
Dublin. Eire, a junction on the Great Southern railway (W.ater- 
ford. Limerick. Thurlcs). on both banks of the river Suir and on 
Moore and Long Islands. Pop. (1936! 9.31)1. It iv near fine «icen- 
ery in the Gallee and Knockmcaldown mountains. It is at the head 
of barge navigation on the Suir. As a walled (own (remains are 
still vi.sible) it was frequently mentioned in the middle ages, but it 
was dismantled after capture by Cromwell (1650). Bianconi 
(1815) made it the centre of a .system of conveyance of pas¬ 
sengers by light cars in south Ireland. The town has a fair agri¬ 
cultural trade, formerly made woollen goods, and is an assize town. 

CLOOTS, JEAN BAPTISTE DU VAL DE GRACE, 

Baron v«)N (1755-1794), better known as Anachaksis Cloots, 
re\olutionary fanatic, was born near Cleves, at the castle of 
(inadenthal, of a noble Prussian family of Dutch origii). His 
father placed him in the military academy at Berlin, but Ik* left 
it at the age of 20 and traversed Europe, preaching his revolution¬ 
ary philo-sophy as an apostle, and spending his money as a man 
of pleasure. On the outbreak of the Revolution he went to Paris. 
On June 19, 1790, he appeared at the bar of the Assembly ai the 
head of 36 foreigners; and, in the name of this “embassy of the 
human race,” declared that the world adhered to the Declaration 
of the Rights of Man and of the Citizen. After this he was 
known as “the orator of the human race,” by which title he called 
himself, dropping that of baron, and .substituting for his baj)- 
tisnial names the pseudonym of Anaeharsis, from the famous 
philosoj)hieal romance of the Abbe J. J. Barthelemy. In 1792 he 
placed 12,000 iivres at the dispo.sal of the Republic—“for (he 
arming of 40 or 50 fighters in the sacred cause of man against 
tyrants.’’ In September he was elected a member of the Con¬ 
vention, and he voted the king's death in the name of the human 
race. He was guillotined as an Hebertist on March 24, 1794. 

See G. Avenel, Anacharsh Cloots, oratcur du genre hutnatn {1865). 

CLOQUET, a city of Carlton county, Minnesota, U.S A., on 
the St. Louis river, 21 mi. W by S. of Duluth. It is served by tlie 
Chicago. Milwaukee. St. I’aul and Pacil'ic, Duluth and North- 
ca.stern. Great Northern and Northern Pacific railways, fhe popu¬ 
lation was 6,782 in 1930; in 1940, 7,304 by the federal census, 
The river supplies water-power, and the city has large lumber- 
mills, a pulp and paper-mill and factories making insulating mate- 
rial.s, boxes, clothes-pins, toolh]>icks, brnnm-handles and oIIkt 
articles of wood. A forest cxjieriment station of the University 
of Minnesota is located here. The first mill was built in 187H, and 
the village was named from the French word cUujuet, represent¬ 
ing the sound made by the mill. It was chartered as a city in 1903. 

CLOSE, MAXWELL HENRY (i822-ic)03), Irish geolo¬ 
gist, was born in Dublin in 1S22. He was educated at Weymouth 
and at Trinity college, Dublin,.took holy orders, and held various 
charges in England. In 1861 he returned to Dublin ami devoted 
him.sclf especially to the glacial geology of Ireland. His pajxT, 
read before the Geological Society of Ireland in 1866, on the 
“General Glaciation of Ireland” i.s a ma.sterly description of 
the effects of glaciation, and of the evidence in favour of the 
action of land-ice. Later on he discussed the origin of the elevated 
shell-bearing gravels near Dublin, and expressed the view that 
they were accumulated by floating ice when the Land had under¬ 
gone submergence. He died in Dublin Sept. 12, i()03. 

The obituary by Prof. G. A. J. Cole in Irish Naturalist, vol. xii. 
(lyoj) contains a list of publications and jiorlrait. 

CLOSE, a closed place (Lat. clausum, shut ). In English law 
the term is applied to land, cnclo.sed or not, held as private proji- 
erty, or to any exclusive interest in land sufficient to maintain an 
action for trespass. In Scotland the word is used of the entry, 
including the common staircase, of a block of tenement houses, 
and in architecture of the precinct.s of a cathedral or abbey. 

The adjective “close” (i.e., closed) i.s found in several phrases, 
such as “dose time” or “dose season” (see Game Laws), “close 
prices” (g.v.); “dose borough,” one of which the rights and privi¬ 
leges were enjoyed by a limited class (see Borough) ; “dose roll# 
and writs,” royal letters, etc., addressed to particular persons, 
under seal. (See Record; Letters Pate.ni.) 
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CLOSED SHOP. A closed shop, in America, is a shop in 
which trade-union members refuse to allow non-unionists to 
obtain f)ermanent employment. Shops in which non-unionists an 
[)ermitted are “open shops.” Since 1905 trade-unioni.sts have 
seriously objected to the use of the term “closed shop.” Their 
contention i.s that its adoption was due to designing employers 
aiming to place upon unions the onus of persisting in a policy o) 
arbitrary exclusion. Trade-unions have urged that “union shop" 
Ohe Knglish phrase) is the proper descriptive term. Curiously 
enough Iwth the term closed shop, and its opposite, open shop, 
have to-day meanings altogether different from their origina 
significance. In the early period of American trade-unions a shoi; 
employing exclusively union workmen or observing trade-union 
rules was regarded ns ofien, one not so restricted a ciosed shop. 
After 1889 a reversion of fhe.se definitions came into usage. 

An Old Institution.—The cJo.sed shop is not a development 
of moflern industry. Mediaeval British gild.s prevented the work¬ 
ing of non-members; so also did, when pos.sible, the eighteenth 
century trade clubs. Some of the gild regulations of the i6th 
and 17th centurie.s decreed that no gild journeyman was to work 
with a non-member; such principles were an integral part of 
mediaeval society. These tactics were continued by British 
trade-unionism and were naturally conveyed to America. The 
Cordwainers’ Society of the City of New York in 1804, the New 
\'ork Tyi;K)graphicat Society in 1809 and subsccjuenlly other 
unions adopted by-laws forbidding members to work for employ¬ 
ers hiring men who did not belong to their organizations or who 
worked for wages lower than the union scale. The chief weapon 
u.scd by erni)loyer.s until 1836 was the invoking of old laws de¬ 
claring combinations of workmen and strikes criminal conspira¬ 
cies. By about the year 1840 the closed-shop rule had been 
adopted by the majority of American trade-unions, which refused 
to work with non-union men. These were stigmatized after 1854 
as “rat.s” or “.scabs.” With the repeal or nullification of con- 
s[)ira(y statutes, employers formed local associations to resist 
the closed-shop movement. 

The Trade-Union Label.—This was a powerful influence by 
which the American unions gained public support for the closed 
.shop after the year 1880. Agitating for the abolition of sweat¬ 
shops, the unions, led by the Cigar Makers' Association of the 
I’acitic coa.st, succeeded in identifying in the public mind the non¬ 
union shof) with unwhole.'iome conditions productive of disease, 
Union pro[xiganrla along this line increasingly turned consumers 
against the jiurchase of articles not made in union establishments 
.nui not bearing the union lalwl. Since 1900 newer laws and the 
modernizing of many factories have generally cau.sed the abolition 
of former bad conditions of manufacture. Trade-unions, how¬ 
ever, still regard public ai>j)roval of the union label as pre¬ 
eminently essential in their cam^xiign for the union or closed 
shop This was shown at the 1936 convention of the American 
I'ederation of Labor when the union lalnd trades department re¬ 
ported that by moving pictures and other means it was carrying 
on an (‘ducational campaign w'hich included 36 American States, 
various Canadian provinces and 396 cities in the United States 
and Canad.'V. 

National Associations Against National Unions.—From 
1870 in the United Slates local trade-unions gradually merged into 
national unions, the majority of which made the mainterfance of 
the (lo,sed shop a vital rule. During the same period, especially 
in the decade before 1901, there were formed national associa¬ 
tions of emidoyers, one of the punwscs of which was to maintain 
the o|>en shoj). Large factories locked out union men for demand¬ 
ing the closed shop; the Birmingham Rolling Mill Company did 
so in 18S4; Granite Manufacturers' Association of Boston in 
1887: and the Carnegie Steel Company in 1892. The American 
Federation of I.ahor declared in 1890 that the working of union 
with non-union men was inconsistent, especially when union men 
displaced unionists locked out or engaged in strike. From 1850 
to 1898 the major part of more than a dozen court decisions held 
that strikes for the closed shop were criminal or tortious. These 
decisions had no effect upon Irade^union insistence for the ciosed 
shop. 


Conflicts Orer **Cloted-Shop’* Demands. —^Thc struggle 
over the closed-shop question reached an intense stage in about 
the year 1901 when the unions insisted upon employers signing 
written agreements conceding the closed shop. Previously the 
granting of the closed shop had been based upon custom or oral 
negotiation. Declaring that they would not admit “union dicta¬ 
tion in the management of business,” the National Metal Trades 
Federation and other large employers’ associations aggressively 
campaigned to destroy the closed-shop system. 

The award of the anthracite coal strike commission in the great 
coal .strike of 1902 was of mo.st considerable moral help to manu¬ 
facturers’ associations; the commission granted practically every 
demand of the union except that for the ciosed shop. Encouraged 
by this stand, the National Association of Manufacturers in 1902 
began a vigorous movement for the open shop. The Citizens' In¬ 
dustrial Association of America, various citizens’ alliances in 
lifferent cities and a number of large corporations did likewi.se. 
The American Federation of Labor reiterated that the trade-union 
movement stood for the strictly union shop. Union after union 
endorsed the closed-shop principle. The proportion of strikes for 
ccognition of trade-unions and union rules more than trebled in 
succeeding years. By reducing employment, the panic of 1907 
weakened the trade-unions and gave corresponding advantage 
0 employers. The campaigns carried on by the manufacturers' 
as.sociations also caused a decided shift in public .sentiment in 
avour of the open shop. By 1910 this was established in many 
ndustries, notably those which had been consolidated into power- 
ul corporations. The oinni shop prewiiled generally in the South. 

The Company Union.—The entry of the United States into 
he World War in 1917 brought about auspicious conditions for 
organized labour in abundant employment and high wages. The 
power of trafic-unions seemed secure. But a formidable riv^al 
:amc into existence to thwart the clo.scd-shop plan. This new 
actor was the formation of company unions entirely distinct 
rom the regular trade-unions. Company unions are those limited 
0 the workers of a particular corporation and arc organized 
Linder the auspices of the corporation. Some company union.s 
have existed for more than a quarter of a century but only a.s 
i.solated, iminflucntial bodies. The noteworthy impetus to their 
widespread creation came in 1918-19, after which they increased 
rapidly. The statement was made at the 1926 convention of the 
American Federation of Labor that the number of wage-earners 
working under company unions’ shop management was more than 
2,000,000. The National As.sociation of Manufacturers in 1927 
romputed the real figure at not more than 1.800,000 and possibly 
as low as 1,500,000. The American Federation of Labor numt)CTS 
,800,000: the total trade-union organization, including the Rail- 
•oad Broiherhowls, the Amalgamated Clothing Workers and the 
ndustrial Workers of the World, was in 1927 perhaps 3,700,000. 
See Company Unions. 

Much of the discussion at the American Federation of Labor’s 
ronventions in 1926 and 1927 was concerned with the matter of 
ompany unions. Resolution No. 66 in 1926 declared that the 
5pen-shop forces, under the leadership of various associated em¬ 
ployers’ associations, had organized dual and company unions. 
These, the resolution held, were artificial creations, and as a 
menace to the trade-union movement they must be overcome. 
Voluntary traile-union management co-operating with employers 
was suggested as a substitute for company unions controlled by 
mployers. Delegates assailed the “so-called and misnamed 
American plan” as an un-American one by which employers de- 
lilierately sought to bring about industrial serfdom denying free¬ 
dom of contract and right of choice. In its report to the 1927 
■onvention the executive council of the American Federation of 
abor defined the company union as an element which did not 
lake standards; “it is an agency for administering the affairs of 
company and is not an economic and social force.” 

Statui of the Closed Shop. —Reports of the U.S. bureau of 
labour statistics show that strikes for the closed or against the 
>pcn shop have been increasing in recent years; of 17,994 labour 
disputes from 1918 to 1945 inclusive, only 483 dealt with the 
;losed or open shop. How'ever, from 1927 to 1938 Inclusive, of 
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19,649 labour disputes, 1,433 dealt with the closed or open shop. 
Stnkes in Which th^ Closed Shop Was the Major Issue, tgsj- ^S 
Conujiled from the Monthly Lalm Review, May 1937, Table 8, May 
1038, Table lo, and May 1939, Table lof also, Strikes in the Uniud 
Stales, iS8o-j(^j6, Bulletin ]Slo. 651, United States Bureau of Lal»or 
Statistics. Table 2R___ 


^'car 

Strikes in which the 
closed shop was 
major issue 

Grand total for 
year 

IQ27 

43 

666 

1928 

63 

()20 

1920 

9* 

924 

1930 

59 

651 

193 * 

53 

796 

1933 

4S 

853 

1933 

41 

1,672 

1934 

109 

1,817 

1933 

15* 

2,003 

' 93 ^' 

130 

2,156 

1937 

33* 

4,720 

1938 

3*« 

2,772 

'I'olals . . 

*.433 

10,649 
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Union Label; Frank T. Stockton, The Closed Shop in American Trade 
Unions; Ernest F. Lloyd, The Closed Shop Versus The Open Shop; 
J. B. S. Hardman and others, American Labor Dynamics (1928); 
Annual Reports IJ.S. commissioner of labour; Proceedings of the 
annual convention of the American Federation of Labor; Open Shop 
Bulletins and other publications of the National Association of 
Manufacturers. (S. Pk.) 

CLOSE PRICES. By reason of the method in which busi¬ 
ness is conducted on the London Stock Exchange, every security— 
bond, stock or .share—that possesses a free market, is quoted at 
a double price. At the higher price, the purchaser can expect to 
buy; at the lower, he is able to sell. Prices quoted in the Stock 
Exchange Official List, and those in the newspapers, are usually 
wider than those at which bargains can be effected by either party, 
buyer or seller. To take the 5 per cent. War Loan as an example, 
this may be quoted looi to 100^ in the daily Stock Exchange Of¬ 
ficial List, a margin of 5s. between selling and buying. But the 
actual dealing price will show no more than 2s.6d. difference. If 
the market is dull, owing to sellers predominating, the price will 
probably be looi to ioo|; the buyer pays ioo§ in thi.s case, the 
middle price of the official quotation, while the seller receives loo^. 
Should buyers be in the majority, the price is more likely to be 
loog to looi, when the .seller would get the middle price, i.e., loog. 
In a quiet market, the price might lie midway between the outside 
margin of looj to looj and be quoted 100^^ to loo-I^. 

The Cause of Close Prices.—The closeness of a price depends 
entirely upon the amount of business that is doing in a particular 
stock or share at a particular time. If the Stock Exchange dealer 
in War Stock finds himself very bu.sy, with brokers coming to deal 
with him in rapid succession, some as buyers and others as sellers, 
he can afford to make a closer price than is possible when public 
business runs at a low ebb. In the first case, therefore, be may 
make a sixteenth price; say, for example, ioo| to ioo|^, feeling 
reasonably confident that, in the activity shown by the public deal¬ 
ings, he will be able to sell at 100 the stock for which he pays 
100^1. If demand quickens, the price goes up; if stock comes in, 
the market gives way. Should business fall off, the price widens 
again. When a stock rarely changes hands, the margin between 
buying and selling prices may be considerable, because the Stock 
Exchange jobber, if he sells, may not be able to obtain the stock 
for some time; if he buys, he runs the risk of not being able to 
dispose of it. Therefore he makes a wide price by way of insur¬ 
ance against accident, just as he will make a close price when 
activity of business conditions warrants his doing so. 

The Two Factors. —Competition can become so keen in some 
particularly popular share, or market, that dealers will make ex¬ 
tremely close prices. The existence of a market outside London 
acts as a stimulus to animation and close prices. Bristol has a lively 
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market, for example, in some of the tobacco shares; Glasgow in 
J. & P. Coats, chartered, etc.; Paris in Rio Tintos and certain South 
Africans; Brussels in Brazilian Tractions and Tanganyikas; New 
York in Canadian Pacifies, and so on. The degree of closeness 
quoted in any price will expand and contract like n concertina; it 
is mainly dictated, as previously observed, by the volume of public 
business, and by comf)ctition in the Stock Exchange market con¬ 
cerned. 

CLOSURE, the parliamentary term for the closing of debate 
according to a certain rule, even when certain members are 
anxiou.s to continue the debate. Parliami NT. Parliamentary 
Procedure .) 

CLOT, ANTOINE BARTHELEMY I 1 703-^ 808 ), French 
physician, known as Clot Bey, was born at Grenoble on Nov. 7, 
t793. and graduated in medicine and surgery at Montpellier. 
After f)ractising for a time at Marseilles he was made chief sur¬ 
geon to Mohammed Ali, viceroy of Egypt, At Abuzabel, near 
Cairo, he founded a hospital and schools for all branches of 
medical instruction, as well as for the study of the French 
language: and instituted the study of anatomy by means of dis¬ 
section. In 1836 he was appointed head of the medical administra¬ 
tion of the country. In 1849 he returned to Marseilles, though he 
revisited Egypt in 1856. He died at Marseilles on Aug. j8 , i8fiS. 

CLOTAIRE (Chlothachar), name of four Frankish kings. 

Clotaire I. (d. 561) was one of the four sons of Clovis. On the 
death of his father in 511 he received as hi.s share of the kingdom 
the town of Soissons, which he made his capital, (he cities of 
Laon, Noyon, Cambrai and Maastricht, and the lower course of 
the Meuse. But he was very ambitious, and sought to extend his 
domain. He was the chief in.stigator of the murder of his brother 
Chlodomcr’s children in 524, and his .share of the .spoils consisted 
of the cities of Tours and Poitiers. He took part in the various 
expeditions against Burgundy, and after the destruction of that 
kingdom in 534 obtained Grenoble, Die and some of the neigh¬ 
bouring cities. When Provence was ceded to the Franks by the 
Ostrogoths, he received the cities of Orange, Carpenlras and Gap. 
In 531 he marched against the Thuringi with his brother 
Theuderich (Thierry) I., and in 542 with his brother Childebt'rt 
against the Visigoths of Spain. On the death of his great-nepliew 
Theodebald in 555, Clotaire annexed his territories; and on Childe- 
bert’s death in 558 he became king of all Gaul. He also ruled over 
the greater part of Germany, made expeditions into Saxony, and 
for some time exacted from the Saxons an annual tribute of 
500 cows. The end of his reign was troubled by internal dis¬ 
sensions, his son Chram rising against him on several occ.ision.s. 
Following Chram into Brittany, where the rebel had taken refuge, 
Clotaire shut him up with his wife and children in a cottage, to 
which he set fire. Overwhelfiied with remorse, he went to Tours 
to implore forgiveness at the tomb of St. Martin, and died shortly 
afterwards. 

Clotaire II. (d. 629) was the son of Chilperic I. On the 
assassination of his father in 584 he was still in his cradle. He was, 
however, recognized as king, thanks to the devotion of his mother 
Fredegond and the protection of his uncli; Gontran, king of Bur¬ 
gundy. It was not until after the death of his cousin Childebert II. 
in 595 that Clotaire took any active part in affairs. He then en¬ 
deavoured to enlarge his estates at the expense of Childebert’s 
sons, Theodebert, king of Austrasia, and Theuderich II., king of 
Burgundy; but after gaining a victory at Laffaux (597), he was 
defeated at Dormelles (600;, and lost part of his kingdom. After 
the war between Theodebert and Theuderich and their death, the 
nobles of Austrasia and Burgundy appealed to Clotaire who, after 
putting Brunhilda to death, became master of the whole of the 
Frankish kingdom (613). He was obliged, however, to make 
great concessions to the aristocracy to whom he owed his victory 
By the constitution of Oct. 18, 614, he gave legal force to tanons 
which had been voted some days previously by a council con¬ 
vened at Paris, but not without attempting to modify them by 
: numerous restrictions. He extended the competence of the ecclesi¬ 
astical tribunals, suppressed unjust taxes and undertook to select 
the counts from the districts they had to administer. In 633 he 
made his son Dagobert king of the Austrasian.s. and gradually 
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subdued all the provinces that had form«‘rly t>clonged to Childe- 
bert II. Ht‘ also guaranteed a certain measure of inde|)endence 
to the noble.s of Burgundy, giving them the option of having a 
sjKJcial mayor of the palace, or of dispensing with that officer. 
These corncs-sioivs procured him a reign of comparative tran¬ 
quillity. He died on Oct. 18, 02(j, and was buried at Paris in the 
church of St. Vincent, afterwards known as St. Germain des Pres. 

CLoiaiki: III. > was a son of king Clovis II. In 657 

he became the nominal ruler of the three Prankish kingdoms, 
but was de[)rived of Austrasia in 66.L retaining Neustria and 
Burgundy until hi.s death. 

IV'. (d. 719) was king of Austrasia from 717 to 
719. (C. Pp.) 

CLOTH, any material woven of w'ool or hair, cotton, flax 
or vegetable fibre, In commercial usage, the word is partiiularly 
applied to a fabric made of wool. 'I'he word is Teutonic, though 
it does not appear in all the branches of the language. It appears 
in German as A'/c/c/ (Klridufi^, clothing), and in Dutch as klcrd. 
The ultimate origin is unknown, it may be connected W'iih the 
root kit —meaning to stick, cling to, whit h appears in “clay,” 
“cleave” and other w'ords. The original meaning would lx* either 
that w'hith clings to the bo 4 y, or that which is pres.sed or “felted” 
together. 'I'he regular plural of “cloth’’ was “clothes,” w'hich is 
now ionfined in meaning to articles o) clothing, garments, in whii h 
sense the .singular “cloth” is not now used, Fc»r that word, in its 
modern sense of material, the plural “cloths” is used. This form 
dale.H from the bc'ginning of the 17th century, but the distinction 
iti meaning between “cloths” and “clothes” is a loth century one. 
A curious emiiloyrnent of the word i.i in the clerical profe.ssion. 
its iTicmibers often being spoken of as belonging “to the cloth.” 
(Srr Wool.; ('oiTov and iuI', ('or'i()\ Koitsiky; etc.) 

CLOTH FINISHING. In this article, the subject of finish¬ 
ing is treated utuli.T the two headings (i) Cotton and (2j Wool. 



FiC I —IMPROVED SPRAY DAMPING MACHINE FOR THE UNIFORM DAMP' 
INO OF COTTON. SILKS AND LINEN FASRICS 

Refc‘rence should also be made to the article Cotton and Cotton 
iNDVsTkY, Section VI,, Subsection D. 

COTTON 

The finishing of cotton fabrics was originally the final o|>cration 
f.K*rformed on the fabrics to make them ready for sale. In its 
modern significance, finishing comprises a large and diverse range 
of processes intended to produce in the fabric a desired appear¬ 
ance or feel; and the machines re(|uired for this pur^wse are 
correspondingly numerous and varied; finishing oix'rations re(|uire 


plant for. to name some of the important processes, shearing, 
stretching, drying, damping, pressing, embossing, impregnating, 
covering and raising cotton cloths. ^ 

Clas.sification of finishes in relation to the many diffcrcn.t kinds 
of cotton fabrics is difficult, becau.se many of the processes are 
applicable to a wide range of cloths. They may be considered 
under the following headings:— Grey goods, i.e., cloth direct from 
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Fig 2.—THREE-BOWL FINISHING CALENDER ARKANGEDTO GIVE A BRIGHT 

FINISH ON BOTH SIDES OR A GLAZED SURFACE ON ONE SIDE ONLY 

the loom; white goods, i.c., cloth which has undergone a bleach¬ 
ing process; plain dyed gooils—colours and black; printed goods; 
rai.sed goods. 

The greater number of processes of finishing cotton goods arc 
empirical in character; the underlying physical and chemical 
changes arc not fully understood. A finish produced in one works 
may be impossible to reproduce in another w'orks, although the 
same kind of plant and mixings are being used. Even in the same 
works, two apparently identical machines will give appreciably 
different results. This is not to say that finishing is a matter 
of chance; there are very wide differences.between the various 
classes of finish which differences are definable in terms of plant 
and mixing. 

The following gives some idea of the finishing machines used 
for the different qualities set out above:— 

Grey Goods.—These may be finished pure, f.e., without any 
additional size or stiffening. After passing through a shearing 
machine or a combined moting and shearing machine, the cloth 
may be conditioned in a damping machine of the brush type or 
the .spray tytx; (fig. i) and afterwards calendered in a suitable 
caleniler, such as the three-bowi swi.s.sing calender (fig. 2) or a 
five or seven bowl calender arranged to give d bright finish on 
both sides of the cloth, or a friction calender giving a glazed 
surface on one side only. Grey goods which are stiffened before 
being calendered are passed through a range comprising a mangle 
and cylinder drying machine (fig. 3). The mangle may have 
two or three bowls, and the drying set may be horizontal or 
vertical. 

Coloured woven goods, i.e., woven from grey bleached and 
dyed yams, may be treated in a manner similar to the grey, 
making use of the same kind of maLhincry. Both grey and 
coloured woven goods may be run through the clif>-stretching 
machine with the object of recovering width, or straightening 
weft, or improving the feel by breaking down the hardness pro¬ 
duced in an earlier process, or lifting the figure of the original 
weave 




CLOTH FINISHING 


White Goods.—Here there are a very wide range of finishes 
requiring very extensive plant; for example 

(a) Pure finish (without stiffening); these may, or may not he 

calendered or beetled. 

(b) Finishes requiring impregnation of the cloth with the stiffen¬ 

ing mixture. 

(c) “Back-filling,” that is, the stiffening is applied to the back of 

the cloth only. 


from three to seven bowls with and without friction may 
be required, for certain finishes; for producing window blind> 
beetles arc required; Schreiner calenders lor silky Imi.shes and 
embossing calenders for book tloihs. etc. 

Goods.— 1 hese are tinished on similar machines to 
those used for dyed gooch For ordinary stitiening or .starching a 
range comprising a two-bowl starch mangle, tollowed by a 


While goods are generally passed through a water-mangle with 
the object of improving the appearance of the cloth, closing ui> 
the threads after the bleaching process, and preparing it for the 
filling mixture. After mangling, the cloth is dried on an ordinary 
cylinder machine (fig. 4) or for twills or figured goods, additional 
rollers or wn'nccs are added so that the face side does not come 
in contact with the cylinders. White goods are usually starched 
in conjunction with the drying machines, as for grey, coloured 
woven, dyed and printed goods. Various types of starch mangles 
are used for this purj^Kise; the two-bowl mangle shown in fig. 5, 
the twQ-bowl friction calender (fig. 5) by which the filling can be 
forced into the cloth; the back-filling mangle. 

After starching or filling, the cloth is dried over a cylinder 
drying machine, back-filled goods being dried over machines with 
the modification referred to which i^ermiis of only one side of 
the cloth coming in contact with the metal. Or instead of cylinder- 
<lr>'ing, the cloth may he dried on a hot-air stentcring range. 
The .starch mangle shewn in this illu.stration is not usual in this 
lombinaiion in white-finishing. By this method, any lost width 
may be recovered, the feci of the cloth is better, and an elastic 
finish may be produced by the jigging motion of the stenter, 
and any weft-distortion may be corrected. 

The further i)roccsses may involve the use of the damping 
machine (fig. 1) and various calenders similar to those given 
for grey and coloured finishing and possibly the beetling machine. 



Fig. 4.—vertical drying machine on three pairs or uprights; 





Fig. 3 .—HEAVY finishing range with vertical drying machine 

Plain Dyed Goods.—^These also require a great variety of 
finishes, but the range of machines used is not so great as in the 
case of white goods, for instance, back-filling and friction starch¬ 
ing is rarely employed with dyed goods. Three and four bowl 
water mangles are employed and a drying from these machines is 
generally effected on drying cylinders. The stiffening of dyed 
goods is carried out on a two-bowl mangle and cylinder drying 
machine, or preferably on a hot-air stentcring range, for example, 
mangle cyUnders and 90ft. stenter with hot-air drying. Damp¬ 
ing machines, stretching machines, breaking machines, calenders 


cylinder drying inaihino is employed, or a hol-air slenlering range 
consisting of a two-bow! mangle, .six-cylinder drying madiine and 
90ft. stenter with hol-air drying. For muslin.s, voili'.s and goods 
reijuiring an elastic or hati.ste finish, the latter method is in- 
dis|KmsabIc. Another method of stiffening known as back starch¬ 
ing, differs from the ordinary ineihod, in that the slardi paste 
is applied to the back or unjirinted side of the fabrii by means 
of a brass roller partly immersed in the stanh box. The drying 
of back .starched cloth is performed by passing the cloth over the 
drying (ylinders of large diameter, .say, from 5 to 7 ied, .arranged 
in such a manner that the starched side does not < onic' in con¬ 
tact with the heated cylinders. An ordinary drying machine can 
be employed, but in this case, precautioii.s ha\'e to be taken by 
cooling the first cylinders to prevent the starchc-d side adhering 
to the cylinders. Fig. 5 shows a universal starch mangle for 
ordinary starching, slop starching and back starching. A hack 
starchcr or universal starcher can be used in conjunction w-ilh a 
hot-air stenter instead of the usual cylincler drying marhine. The 
additional machines which may be recjuired for finishing jirinted 
goods arc similar to those already mentioned, and inclucie clip- 
stretchers, swissing and friction calenders. Schreiner calenders, 
beetles, as for dyed goods. 

Raised Goods,—In this class are included those cloths which 
are raised on one or both sides, such as flannelettes Similar ma¬ 
chines to those emjiloyed for dyed goods are used for the actual 
fmi.shing, the stiffening being carric-d out on a mangle and dry¬ 
ing machine, or hot-air stentcring range. The conditioning clip 
.stenter is especially useful. Calenders are not usual, lirushing and 
lustring machines being used instead. 

WOOLLEN GOODS 

The finishing of woollen goods requires in general plant and 
processes entirely different from those described in connection 
with cotton The methods employed naturally vary with the 
nature of the fabric; for example, worsted fabrics (woven from 
yams produced from the longest staple fibre, and containing the 




CLOTH FINISHING 


848 


maximum of parallelism between the fibres) require in general a 
“clearer ’ finish than woollen fabrics woven from yarns composed 
of interlaced fibres of all lengths, which lend themselves to rtiilling 
and raidng In the* former case, the characteristics of the fabric 
structure dejienelent upon the nature of the weave are largely 
retairu'd, and even dcveloi>ed, whilst in the latter case the thready 
apfxiarance of the loom state fabric often gives way to a felted 
effect in which the individual warp and weft threads are no longer 
discernible, the change Iteing usually accompanied by an increase 
in density and a (orresiionding decrease in width and length of 
the fabric In wool goocN, ' tini.shing’’ covers all the processes 
undergone by the fabric after l«‘aving the loom. There are certain 
preliminary (»|>erations (o which the piece is subjected before the 
finishing process projxjr, which are intended to correct weaving 
faults and yarn defects. The pieces arc “perched” over a bar or 
roller u.su.illy in a north light and examined by the eye and by 
hand feeling. “Knotting” consists in removing knots from wari> 
or weft by first drawing these through to the back of the cloth, 
after which they are cut away. “Mending” or “darning” is the 
process of correcting defects such as hole.s and missing yam 
(short ends and pick.s) by in.serting new threads correctly inter¬ 
laced in nccordame with the weave structure. The finishing proc- 
cs.ses projier divide themselves into the two groups of wet and 
dry ofK-rations. 

Wet Operations.—These include crabbing, scouring, milling, 
lentc'ring and carbonizing 

Crahlnn^. The object of this process is to “set” the fabric. 
i.c., to obviate the risk of distortion in subsequent processes. The 
piece is tightly wound in a stretched condition over a perforated 
roller, on which allow stc'arn or hot water or both to be forced 
through I hr jaece The combined effect of moisture and heat is 
to rcodei (lie wool fibre* plastic, and in this condition the internal 
strains in the fabric which might produce cockling in a sufisecjuent 



Fig. 5 - Two-BowL stabch mangle 

wet process are relea-sed. and on cooling the fabric assumes a more 
or less t>ernmnent "set 

Scouring. 'I’his irrocc ss is intended to remove grease and oil 
and mechanically adhering dirt from the wool goods. The deter¬ 
gents used are either .soaps or alk.dis ciejxmding upon the amount 
and character of the oil jiiesent in the wool. Some fabrics are 
conveniently scoured in the roiX'-form, whilst others—e.g., those 
liable to crease, are best .scoured in the ovx;n width. 

MiUinjf. This process makes use of a special property of the 
wove fibre of "felting.” The woollen cloth is impregnated with 
a solution of soap t.morc rarely of acid) and subjected to pressure 


between rotating rollers in the milling machine, or by the action 
of fallers in the stilling stocks. As a result of this action, the fibres 
become matted or felted if the milling is carried far enough, the 
warp and weft threads appear to lose their identity, and the woven 
structure of the cloth is entirely hidden. The cloth often gains 
strength as a result of milling, whilst the density is increased at 
the expense of the width and length, the whole fabric being 
rendered more consistent. 



Fig. 6 .—FRICTION STARCH MANGLE 

Tentcrin^. After the scouring process, the pieces may be dried 
by first removing the excess of water by hydro-extracting or by 
passing through the wringer; and aftt-rw'ards .subjecting to the 
drying action of warm air whilst stretched out between the lists 
or edges. In addition to drying the pieces, this operation straight¬ 
ens and “sets” the cloth. 

Carbonizing. Some kinds of wool fabrics, c.g., velours, may be 
|)roduccd from low quality wools containing vegetable matter. 
This impurity may be removed by soaking the fabric after scour¬ 
ing in a solution of sulphuric or other acid, drying, and raising to 
a temperature of about 100" C, when the vegetable matter is 
disintegrated and may be removed by a slight beating and air 
draught. 

Dry Operations.—These include raising, cutting, napping, 
blowing, brushing, steaming and pressing. 

Cutting. This ojxjration formerly performed by hand with 
large shears is now carried out on a suitable machine. It consists 
in removing the pile of the fabric beyond a certain length, this 
length varying greatly with the class of fabric. For example, 
worsted cloths are cut close to the surface in order to enhance 
the effects of weave and colour. Woollen fabrics only receive as 
a rule a cutting sufficient to level up the projecting fibres. 

Blowing consists in subjecting the pieces wound in the open 
width on a jx'rforated beam to the action of steam. There is 
some resemblance to the crabbing process already described, and 
the object is again to “set” the fabric: permanently, though other 
advantages are also usually obtained, such as increase in the 
lustre of the fabric. 

Steaming differs from the blowing process in that the fabric 
is drawn from one roller to another over a box with perforated 
top from which steam issues. The object is to raise the fibre 
somewhat, and thus destroy any glaze, and to soften the feel or 
handle as a result of the conditioning effect of the steam, i.e., by 
the absorption of moisture. 

Raising. This is a mechanical operation in which fibres are 
lifted from the yarns in the cloth, or from the surface to pro¬ 
duce a pile or nap. The raising process was formerly effected by 
the use of teazles (Dipsacus fullonum) applied by hand; and 
teazles are still used, mounted on cylinders and operated by 
power. In addition, cord-wire raising is now largely practised; 
in this form a number of raising rollers are covered with corcl 
clothing, and revolve against the cloth which is made to pass over 
them by an independent motion. 
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Messing is an important operation in the finishing of wool 
goods; it may be carried out with the object of smoothing the 
surface of the fibre and imparting an appearance of uniformity, 
or by prolonged treatment the lustre of the fabric may be greatly 
increased. The fabric, charged with a sufficient amount of mois¬ 
ture, is subjected to the combined action of (usually) heat and 
hydraulic pressure. Three different systems are used, (a) the 
vertical hydraulic press, (b) the intermittent hydraulic press, 
(c) the rotary press. 

Shrinking. The tendency of wool garments to contract in wear 
is well-known. The object of the shrinking process is to bring 
out this contraction in dimensions before the garment is made up. 
It is usually effected by thoroughly wetting the material, and 
redyeing it at a low temf)erature, after which a mild pressing treat¬ 
ment is applied to remove creases, etc. There arc many names 
for varieties of this “shrunk finish”; perhaps the best known 
being “the London-shrunk finish.” 

Not all the above processes are utilized in finishing a particular 
class of wool fabric. Worsted cloths in the main undergo the 
series of operations known as the clear-cut finish. These cloths 
include fancy vestings and suitings, striped trouserings, costume 
cloths and dress fabrics, fancy worsteds, etc. A finishing routine 
for the latter involves knotting and mending, crabbing, scouring, 
tentering, brushing and steaming, cutting, blowing and pressing. 

HiBLJOGBAPUY. —J. Dcpicrrc, Trait i ^Umetitaire drs Ap^ets (1887) ; 
E. Rnecht, C. Raw.son and L. Locwcnthal, A Manual of Dyeing, 

voli. (/893, 2nd ed., lyio) ; R. Beaumont, 7 'he Finishing of Textile 
Fabrics (1909, 2nd t*d., 1926); P. Heermann, Technologic der Textil- 
vrredelung (1921) ; A. J. Hall, Textile Bleaching, Dyeing, Printing and 
Finishing Machinery (1926); P. Bean and W. McCleary. The 
Chemistry and Practice of Finishing (1926); J. Schofield and J. C. 
Schofield, Cloth Finishing, Woollen and Worsted (1927); S. R. 
Trotman and E. L. Thorp, The Principles of Bleaching and Finishing 
of Cotton (1928). (F. Sc.) 

CLOTHIER, a manufacturer of cloth, or a dealer who sells 
either the cloth or made-up clothing. In the United States the 
word formerly applied only to those who dressed or fulled cloth 
during the process of manufacture, but now it is used in the 
general sense, as above. 

CLOTHIERS, WHOLESALE. The term Wholesale 
Clothiers is applied to the makers and distributors of “ready-to- 
wear” or “machinc-madc” woollen and other types of outer cloth¬ 
ing for men and women, comprising suits and overcoal.s for men, 
costumes, dresses, skirts, and coats for women. The industry now 
forms the more important of the two divisions—^wholesale and 
madc-to-order—of the tailoring, or clothing trades. 

The name “clothier” signified in the days of handloom weaving, 
the master cloth-maker or producer, but with the advent of the 
j-iowcr-loom that designation gradually became changed to “manu¬ 
facturer,” prefixed generally with a qualifying name indicative of 
the class of fabric made, such as “cloth,” woollen,” or “worsted.” 
Some maker.s, however, prefer to style themselves manufacturing 
clothiers. In America, the cloth dres.ser (finisher), or fuller was 
formerly termed a clothier. 

CLOTHING MANUFACTURE. The application of the 
sewing-machine to tailoring made the production of ready-made 
clothing possible in bulk. The early demand for ready-made cloth¬ 
ing may be traced to the older seaport towns, where such clothing 
was often required at short notice by persons returning from long 
voyages. The foundations of the wholesale clothing industry, how¬ 
ever, may be said to rest first, on the invention of the sewing- 
machine; and secondly, upon the introduction of cheap (shoddy) 
.cloth made from pulled-up rags, from which material machine- 
made clothing, produced in bulk, was originally made. The use of 
shoddy has practically disappeared, however, and the finest grades 
of cloth are quite generally used by the best manufacturers of 
ready-made clothing, who are also in a position to employ highly 
qualified designers. 

ThimmoiiieFs Sewing Maehine.^Ready-made clothing was 
first made in Paris by a tailor named Thimmonier, who invented 
the first sewing-machine in 1830, and applied it with considerable 
success to the production of army clothing until 1841, when his 
factory was destroyed during a machinery riot, Thimmonier after¬ 
wards went to England with an improved machine which he 


patented in 1848. This, however, rnei with no succe.ss. and it was 
not until 1851, when the American invention of Isaac Merritt 
Singer was introduced into England, that the industrial j>otenti:di- 
ties of the sewing-machine were realized. 

The quicker output obtained by mechanical sewing necessitated 
an increase in the sjm'd of pattern cutting, and iStto saw the in¬ 
vention of the cloth-cutting band-knife (bast'd on the principle 
of the band-saw), which solved the problem of supplying materia! 
to keep pace with the work of tlie sewing-mat bine. I'his machine 
was made in Leeds by Messrs. Greenwootl and Hatley at the 
suggestion of Mr. (afterwards Sir) John Harran. a native of 
London who had settled in Leeds some years pre\iously, where 
he had commenced the whole.sale clothing industry in 1855, The 
modern machine has a knife velocity of 7.000ft. jht minute, and 
can cut 50 thicknesses of cloth at once A more modern style of 
machine still is a iwrtable knife-cutter worketl by eleilricity. 

Other inventions, mostly in connection with sewing, followed 
in rapid succession; and sewing by hand for joijiing most parts 
of a garment is now almost entirely sup<‘rseded by machines de¬ 
vised for such special purposes as felling (i.c., turning over the 
edges of the cloth and then .sewing in order to prevent fraying), 
sleeving, button-hole making and button stitching. A machine 
for marking the outb’ne.s of the patterns to prcp.ire them for cut¬ 
ting, and machines for pre.ssing have a.ssisled further to reduce 
handwork to a minimum; and the transition from operating th(‘ 
sewing-machines by hand or foot to power driving has contril)uted 
to greatly incrca.sed output and cheaper production. 

Division of Labour.—The modern facloi^' system is highly 
.scctionnlizcd, and it.s production and output de[)end upon an 
extraordinary degree of subdivision of labour; so much so, that 
a coat, in making, may pass through the hands of ns many as 
50 persons. Subdivision of labour reduces the cost of production 
by causing the simpler proce.sscs to be effected by the unskilled 
labour of young persons, and utilizing skilled lafjour only f(tr the 
more complicated work. 

The system originates with the designing and production of 
the patterns in the various standard sizes by the head pattern or 
stock cutter, who is responsible for keeping in touch with move¬ 
ments in fashion and “style.” The separate paper pieces com¬ 
prising a pattern for a garment or .suit are then formed into what 
is termed a “lay” by fitting them as closely together as possible 
(interlocking them after the manner of a jig-saw puzzle), so that 
in cutting out the cloth there will be a minimum of waste; the 
operation being termed “lay-getting.” The outlines of the lay are 
chalked on a large piece of tough f)ap(T or linen corresponding in 
width to the cloth, and then the.se are perforaterl by a machine 
called a “process-marker,” thus forming the patlc-rn or l.iy from 
which the garments arc cut in bulk. To prepare the cloth for 
mechanical cutting, it is automatically folfied in the number of 
lengths required by the “laying-up” machine; the lay is placed 
on the top fold, and si^ecially prepared powdered chalk is rubbed 
through the perforations to indicate the lines to be followed by 
the knife. After cutting, the pic'ces for each individual garment 
are sorted out and numbered, tied into bundles with their neces¬ 
sary trimmings, which have been prepared in a similar manner to 
that just described, and passed forward to the factor)' for making 
up. Here, the various parts arc sewn and gradually a.s.sem!)led 
into the complete garment—this being a combination of hand 
and machine work by trimmer.s, finishers, machinists (who work 
the specialized sewing-machines) and pressers. 

The industry has been built up in Great Britain very largely 
by the exploitation of alien Jcwi.sh labour, and in fact, the origin 
of the subdivisional system of work was the. outcome of the 
necessity for finding employment for the great influx of Russian 
Jews to London. These unfortunate people usually carried on 
their occupation at home, and by reason of their poverty and 
consequent low standard of living worked for very low rate.s of 
payment. This quickly resulted in the “sweatcd labour” conditions 
exposed by Charles Kingsley and other social reformers. In 
1909, when the first Trade Board act was passed, ready-made 
and wholesale bespoke tailoring was classed among the four in¬ 
dustries having “rates of wages exceptionally low as compared 
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with those in other entploymenfs.” The Tailoring Trade Board 
was establishefl under this ac t in the following year with jwwers 
to determine the miniinum rates of wages in all branches of the 
tailoring trades, and in Ui:o two separate hoarrls wa-re ron^tituted 
—one to de'al with tin* readymade and wholesale section, and 
the other to coritrol the retail bespoke sef ticm of the industry. 

Location of Industry.-Though London was the original 
home of the Ilriiish rearly inade (lofliing trade, Leeds is now the 
rhief s<af of lh(' industry, and wholesale clothing w'ith it" 400 
tirtii> providing employment for over 50.000 persons form> the 
[iremier fi ade m (be ( ily T lure is a dilTerence. too, in the (ondmt 
of the mdii.siry iti ilie I wo (eritrey in Leeds it is almost entirily 
(onimeci lo work in tlie I,k lory; in London, “outworking” persists 
to a large extent Leeds was the first provincial town (in 1H55) 
to engage in the mdusary. and no doubt owes its present leading 
pcjsilion largely to its .advantageous geographical situation in 
(he (cnlK of the W'r-'-l Rifling of ^'orkshire woollen anri worsted 
(loll) maiiufai tunrig area, which su[)[)lic-s it. with all classes of 
fabrics Irom (he lowest ((► (lie highest in (}ualily. The manufac¬ 
ture of (lolhing is al-vo (arric-d on in the Huddersfu hi and Hebden 
llridge districts, lavcTfJool and Manchester, Bristol, Colchester, 
and Leice-iter; and in Scollaiicl, (ilasgow is now an important 
centre’. There arc’ nearly P.ooo tirms in (Irc’at Britain with a 
fuTsonric’l of ovc-r ;;oo 000 ]ters(jiis 

It may be notcal here that thcnigh ready-made clothing was 
idenlilied formc’rK' with irderior materials only, this is no longi-r 
the ( I .1', and there- is now a large ami inc reasing demancl for 
“ready-for-scTvic e” (to usi’ the latest descrijition > garments of 
high class workmanship, made- ol the Imest rjuality materials. 

With regard Lo markels, it is generally considerc’d that about 
two-thirds of the yearly Itritish output is absorbecl at. home, and 
the ic niaimic’i gcie- prim ipally to the British colonies, though the 
I'mlc’d Stale-i of Amc’tica is a considerable customer for the best 
class of British gemds in sfiite ot her own high standing in the 
imliisl ry, 

There are two associations ot British employers; (1) the Whole- 
s.ilc- Clc'tlimg Maiiul ic I ureis 1 c-cleraliori clounded in iciio) which 
has its head(|uatteis in London, and local bramhes in all clothing 
cenlies, and I.;) the Xorlhein Clothing Manufacturers' Associa- 
lioii which ha.s its chief ollice at Leecls kanployes are repre¬ 
sented by the' 'lailors' and Carment UOrkers’ I'liion of Leeds 
ami London and otlic r oig,iiii/alions. 

'IVchmc.il ecluc.ilioii is pro\ided for at the J.c’eds Technical 
college (I'oiii day and e\i'iimg c c)ur,>c‘;s >, and also by the* London 
( ciiiiits ( oiim il. (A. Y.I 

United Stales,---C!oilung maiuiiaiture m ibe Umic’d Slates 
li.i- pasM-ci laigely out ot the liamis oi the nieicbant tailor and 
was in inni coiicimted in niodein plants tcjuipped with labour 
s.ivmg macliinetc- T he Tiuied .'slates m the ' hoim’” ol ready made 
clothing ll lias lu'cn C'lim.ited that bc’tvxeeM So and c^oC ol the- 
men's c lotliing made in the I nited State’s is of the “ready-to-wear” 
type, Half of this clothing is prodiiced in the ((’litres of popu¬ 
lation. As a result ol the fvccl that people are buying cheaiKT 
clothing, celt tun and other fabric s are being used in grerat amount. 
Tn ri’ceiit >'ears there has bec'U a great nugr.ilion of factories to 
small centre-- of popul.ition, wliere li\ing costs are lower, in 
order to n-clucc production costs. This is rapidly decentralizing 
the indnary New N'ork city i’t still the most important clothing 
market, m.Ling almo-a \ of the total clothing produced in the 
country Man\' out-of town factories maintain sales offices in the 
metropolis, Oilu'r clothing centres are t'hicago, Cincinnati, St 
Lcjuis. Bhiladelfihi.!, Boston, Bnffiilo, and Rochester. 

In New V'oik liI\' tfie gre.iter part of (he clothing is jircHluci'd 
under the '< onlrac t " .sysit-m. The manufacturer cuts up the cloth 
into the' various patte rns he desire's and this cloth is sent to a 
coni rat tor for f.ibnc aiton into garments. This system partly 
ai counts for the I nge number of clothing linns in New York city, 
for it enables a person to cMtler the business with comparatively 
small capital. In the other clothing centres most of the clothing 
manufacturers maintain their own factories. 

The succe.ss of mass production in the clothing industry in the 
Ignited States that has develoived since the .’oih century Viegan. 


rests upon (i ) scientific pattern construction; (2) highly efficient 
labour saving machinery; (.5) effective factory' arrangerpent; (4) 
high division of labour; (5) economics effected in the purchase 
and fabrication of materials on a large scale, and (6) standardiza¬ 
tion of styles. The industry did not make any great progress 
until scientific investigations of average proportions of the hu¬ 
man body yielded sufficient information on which to base the 
present art of clothing designing. Experience has disclo.sed that 
normal jiroportions and variations therefrom are fairly constant 
in any grou[) of 100 men. and consequently, clothing manufac¬ 
turers make their garments in assortments complying with .such 
c'xpericnce. In 1939 renewed effort was exerted in an attempt to 
standardize sizes; in this re.spcct the Government was of great 
aid, .'\ retail store stocking 1,000 suits would normally have 
the following a.s.sortrneiu; 54-3''^ regular; short; 4-7% 

long; 56of stout; 41% short stout. The sizes would range from 
35 to 50 (chest ) with 37. 38, 39, 40. 42, and 44 making the bulk. 
All store.s do not carry, nor do all factories make assortments as 
complete as above. However, the more complete the range of 
sizes, (he less alterations, or biisheling, must be made. These 
f)U.-.heling ojx’rations are standardized, and becau.se of the high de¬ 
velopment of the art of making ready-to-wear clothing in the 
United States, changes are usually slight. 

In making a new model sack-coat or overcoat, the designer 
visualizes the style he wishes to create and drafts a, pattern, 
usually size :iO or 38. This pattern i.s used to derive a complete set 
of patterns for all required sizes, including regulars, short.s, longs, 
stouts, etc. The work of translating the basic pattern into 
other sizes is called “pattern grading.” In many American fac¬ 
tories (he designer not only designs (he models, but he also super¬ 
vises the general production of the garment in the factory. Many 
manufacturers do not have designers and they, as well as many de¬ 
signers themselves, arc often guilty of pirating competitors’ pat¬ 
terns. Certain pattern houses suppl>’ patterns (0 (he manufacturer 
without need of cither pirating or a designer. 

There arc two methods of shrinking or sponging cloth in use. 
London or cold water shrinking is the best tind most expensive. 
Steam or machine shrinking is cheapest and most widely used. In 
1939 patent was granted on a new chemical shrinking formula 
which has not yet been widely adopted. In cotton goods the de- 
vc'loi<Tnent of sanforizing has praclicall\' perfected shrinkage on 
denims for work clothing and other cotton textiles u.sed for shirt¬ 
ings, dic's.ses, and underwear, 

After the cloth has been shrunk and dried, it is laid out on 
cutting tables in “lays'’ from a few thicknesses of cloth to as 
higli as 50 or Oo in the case of work clothing; modern machines do 
this at high speed. The cardboard, fibreboard. or brass bound 
patterns arc laid on the cloth in such a manner as to conserve 
evc'ry possible inch of cloth. After the outlines of the patterns 
are chalked on the top layer of the lay by a “murker” the outlines 
are cut by electric cutting machines. These machines are of two 
tyix's; the one having a revolving disk cutter and the other having 
a vertical blade incjving up and down; automatic knife sharpeners 
can be obtained. Some manufacturers still cut by hand knife, 
others by powerful dies. 

Most cutting rooms are located on the top door of the factory 
so that the doth after cutting can pass through the assembly de¬ 
partments to the stock room by means of gravity or other convey¬ 
ors. There are several systems of production; the bundle, the 
modified bundle, and the straight line. Each has its strengths 
and weaknesses. Newest is the straight line system which applies 
the automobile as.^embly line theory of production. This is used 
jwrticularly on pants and shirts. The garment is started at one 
end and handed on down the line, each operator performs his or 
her one s}K*cial operation and it comes from the line as a com- 
[iletc unit In this way lost motion is minimized and a high effi¬ 
ciency i.s maintained. Different t>p)es of straight lines are 
used—some arc “Y ' shap>cd, others are “V” shaped. Regardless of 
the system of production used, modem factories are highly depart¬ 
mentalized and division of labour is carried out to a high degree. 
Each operator performs but one task on a garment, thereby gain¬ 
ing unusual proficiency. In the making of some pockets, for ex- 
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ample, there are 13 different operations, each one of which is 
performed by a single individual. One hundred persons may work 
on a sack coat. Not only does an operator do more work under 
this system, but becau.se of the skill he develops, he doc‘s l)etter 
work. This high division of labour al.so permits the use of 
workers possessing ordinar\' intelligence. A large percentage of 
the clothing factories in the United States operate on a piece 
work basis; a unit price is fixed for each operation on a 
garment. Some factories use a task system, which approximates a 
piece work system. Still others use a set system, which is a 
modified form of sub-contracting to groups of workers. 

Much labour saving machinery for the clothing industry has 
been perfected in the United States, by means of which the various 
operations are speeded up and the unit costs reduced. Dozens of 
improved type^ of .sewing machines have been introduced which 
are very instrumental in reducing costs. Two-needlc and four- 
needle machines are common. The speed of some of these new 
machines is amazing; literal!}' thou.sands of stitches j>er minute. 
The late models of button-hole machines cut the cloth, .sew and 
tack the button-liole in a fraction of a minute. Even buttons arc 
sewed on liy machine. Safety tables keep all movable part.s of the 
machines, except the needles, enclosed. Needles are protected by 
needle guards in many jilants. New blind stitch machines which 
render the stitching invisible and are adaptable to almost all 
tyjies and weights of fabrics have been perfected. A new machine 
is under promotion that simulates e.xactly a hand stitch. One 
of the outstanding developments in labour .saving machinery is the 
steam pressing machine. The machine in use is made in a variety 
of models bas ing bucks shaped to fit various parts of the garment; 
it has very materially lowered clothing pressing costs. An auto¬ 
matic pressing machine u.sed more extensively out.side the United 
Stales, though made there, requires only finger control. There 
are many other automatic compressed air machii'ies for varied 
operations; especially for .shins. 

U'ith the business depression of 1929 and subsequently, price 
became paramount and simplification of textiles and production 
was essential. Informal sportswear or roughwear made inroads 
into the regular clothing business. This informal wear did not re- 
(piire the tailoring of the regular suit and was far cheaper to pro¬ 
duce. It was made of woollens, cottons, spun rayons or other 
fabrics, was susceiitible to easy style change, was based primarily 
on comfort in clothes and was, in most cases, wholly machine 
made. Colour took the place of tailoring. 

The U.S. Bureau of the Census rei>orted 3,790 contractors and 
manufacturers of men's pants, shirts, underwear, and leather, 
regular, sport, and work clothing in 1037; emjdoying 324,000 offi¬ 
cials and workers and making products valued at $895,760,000. 
Contractors emiiloved 59.000 of the aliove workers and their 
products were valued at $69,350,000. (C. Le,; H, Sim.) 

CLOTILDA, SAINT (d. 544), daughter of the Burgundian 
king Chilperic, and wife of Clovi.s, king of the ITanks. On the 
death of Gtfiidioc, king of the Burgundians, in 473, his sons 
Gundobald, Godegesil and Chilperic divided his heritage. At Lyons 
an epitaph has been discovered of a Burgundian queen, who died 
in 506, and was most probably the mother of Clotilda. Clotilda 
was brought up in the orthodox faith. Her uncle Gundobald was 
a.sked for her hand in marriage by the Frankish king Clovis, who 
had just conquered northern Gaul, and the marriage was celebrated 
about 493. On this event many romantic stories, all more or less 
embroidered, are to be found in the works of Gregory of Tours 
and the chronicler Fredegarius, and in the Liber historiae Fran- 
curum. Clotilda did not rest until her husband had abjured pagan¬ 
ism and embraced the orthodox Christian faith (496). With him 
she built at Paris the church of the Holy Apostles, afterwards 
known as Ste. Genevieve. After the death of Clovis in 511 she 
retired to the abbey of St. Martin at Tours. In 523 she incited 
her sons against her uncle Gundobald and provoked the Burgundian 
war. In the following year she tried in vain to protect the rights 
of her grandsons, the children of Clodomer, against the claims of 
her sons Childebert I. and Clotaire I., and was equally unsuccess¬ 
ful in her efforts to prevent the civil discords between her children. 
She died in 544, and was buried by her husband’s side in the 


church of the Holy .Apostles. 

There is a mediocre Life in Mon. Germ. Hisl.: Script, rer. Merer., 
vol. ii. See also G. Kurlh, Sainte ClotiUle (2nd cd. 181^7). (C. Pr.) 

CLOUD, a mass of condensed vajxmr, eitlur liijuid or solid, 
hanging in the air at some height from the earth (from the same 
root and probal)ly the same word, as ‘clod, ' common to Teutonic 
languages in various forms meaning a mass or lumii; it is first 
applied in the more usual sense in the late 13th century; the 
Anglo-Saxon elud is used only for ‘‘a m.iss of rm k.” woken being 
the A.S. word for ‘‘cloud"). This accepted defmiiion rules out fogs 
and creeping mi.sls from any classifualion. 

Classification of Clouds.—It is reasonable to sujipose that 
the shapes and general apjK’aranee of clouds must have been a 
matter of interest and speculation from earliest times. The das- 
sical writers make use of a variety of expressions for iloiid forms 
but as no systematic early dassitication is known it becomes neces- 
.sary to translate such expressions in general leims.'I'lieoiihrastus 
of Erusus (c. 373-2S6 n.c'.) in his Book of Si^tis (trails. J. G. 
Wood. 1894) certainly distinguishes “streaks of cloudi*" from 
“clouds like fleeces of wool" and uses the distinction in his weather 
progno.sticalions, hut the da.ssifuation does not appear to have 
iieen developed. The field remained open until the igih century 
when the famous French biologist Jean Baptiste, Chevalier de 
Lamarck, in the course of his pioneer work in weather-mapping 
(1801-04). made use of a .scheme of cloud dassification. La¬ 
marck’s climatological work was ill-appreciated in I'rance and but 
little known cl.sewhere. In jSoj Luke Howard publi.shed his “On 
the modifications of clouds” in 7 'ilhcli’s Fhilosopliirdl ^^ilj’(lzine. 
This was an entirely new and independent scheme in which the 
terms were all Latin, and were applied with such excellent judg¬ 
ment that his system remains as the broad basis of tho.se in use 
to-da}'. He named three primary tytH's of cloud—Cirrus, (atrmi- 
lus and Stratu.s—and proposed four additional c0Tn})0und forms— 
Cirro-cumulus, Cirro-stratus, Cumulo-stratus and Cumulo-ctrro- 
stratus or Niipbus. Thomas Forster in hi.s R('.searches about at¬ 
mospheric Phenomena (1813) gives Howard’s classiricalion and 
sugg«*.sts English names for the various types, e.g. cirrus becomes 
curlcloud; cumulus, stackencloud; stratus, f.illcloud, cirro-cumu¬ 
lus, .sondcrcloud; cirro-stratus, wanecloud; cumulo-stratus. twain- 
cloud and nimbus becomes raincloud. Howard's .scheme was uni¬ 
versally adopted, in fact, his cirrus and cumulus are the cloud.s still 
known by the same names, though his stratus w'hich .seems to hav(‘ 
been fog, has now been given a different meaning. Hi.s compounds 
were modified sub.seiiuently and further subdivisions were made, 
whi(h involved the u.sc of new terms. Many new terms failed to 
establish theni.selves either because the nei'd for the new term wa.s 
not widtdy accepted or because the author's defmiiion of the name 
was not preci.se enough to give his exact cloud ty[M,*. Other names 
.such as A. Focy’s pallium to signify a uniform sheet have been 
fairly generally adopted. Notwithstanding the obvious importance 
of Howard’.s original paper it was either disregarded or not known 
to several later writers, for example, The Rev, W. Clement Ley 
does not refer to it though in his remarkable liook Cloutlland 
(1894) he describes an entirely new scheme. In.stead of a classifi¬ 
cation based on the appearance of clouds, four different groupings 
arc made which depend upon the processes of cloud formation, 
viz.: (i) Clouds of Radiation, chiefly fogs. (2) Clouds of Inter- 
fret, chiefly stratus. (3 ) Clouds of Inversion, cumulo and nimbus 
types. (4) Clouds of Inclination, chiefly tirro forms. Ley’s defini¬ 
tions of his terms arc that interfret comprises the interaction of 
two currents on one another, which currents differ in velocity or 
direction or both. Inversion is merely vertical convection while 
inclination suppo.scs that the ice particles are falling through cur¬ 
rents of air which have a progrc.ssive change of velocity and so 
draw out the cry.stals into the characteristic wisps and bands of 
the cirrus types. Modem research has proved that Ley's cxjila- 
nations of his inlerfret and inclination types arc inadequate, while 
his radiation tyi>es are best grouped as fogs. Nevertheless hi.s in¬ 
genious scheme p 05 se.s.se.s elements more in accordance with some 
desirable future scientific classification than any which preceded 
it, but such a scheme cannot lie adopted until meteorologists are 
in more general agreement as to the complicated processes involved 
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in cloud formation. 

f or the purpose of other than local weather charts it was soon 
realized that some internationally accepted scheme had to be 
evolved, For many years after the institution of the International 
Meteorological Organization considerable attention was given to 
the matter and constructive proix>sals were contributed by a host 
of workers including Ley, Rotch, Mohn, Riggcnbach, Teisserenc 
de Hort, Abercromby and Hildebrandsson. The last two meteor¬ 
ologists had suggested a modification of Howard's classification 
which differeri chiefly in the introduction of a new class, which 
they distinguished by the use of the prefix Alto. Their scheme was 
formally adoi)te<l at the Munic h International Meteorological Con¬ 
ference of 1H91, and a (ommiltee was apiKiinted to draw up an 
atlas showing the exact forrn.s typical of each variety considered. 
I'inally in Aug, 1H04 a small .sub-committee consi.sting of Hildc- 
brandsson, Riggenl)ach and I’cisscrenc de Bort wa.s charged with 
the task of i)r(jducing the atlas. This was issued in 1896 and a sec¬ 
ond edition by Hildebrandsson and Teisserenc de Bort was pub- 
lishi'd in 1910, The Iniernatioml Claud Atlas has ten principal 
forms of i loud which are included in the code of telegraphic 
reports on cloud forms. 

A. Vpprr rlou(h, average altitude 9,000 metres. 

I. Cirrus. 

3. (.'irro-stratus. 

h. Inlfrnifdtati' ilouds, between 3,000 metre.s and 7,000 metres. 

3. Cirm-tuniulus. 

4. Ait(i-iumulus. 

Alto stratua. 

C. I.ower (li)udi, j,ooo metres. 

6. Sttaio-cumulus. 

7. Ninibiis. 

D. Clouds 0} Diurnal Ascending Currents. 

8. Cumulus, HTH K 1,800 metres, base 1,400 metres. 

9. (,'urnulo-nimbu.s, apc.T 3,000 to 8,000 metres, base 1400 

metres. 

K. llipji Fogs, under 1,000 metre''. 

10. Stratus. 

Shaw’s (lefuiitions of these forms io the Manual of Meteorolof'y' 
(1926), differing slightly from those given in the second edition 
of the Atla.s, may be .summarized as follows; 

1. Cirrus (Ci,).—Detached clouds of delicate appearance, 
fibrous (thread-like) .structure and fcathcr-likc form, generally 
while in i olour. 

Cirro-stratus (Ci. S.).—A thin sheet of whitisli cloud some¬ 
times iov<;ring the sky completely and merely giving it a milky 
apiKrurance; it is then (ailed cirro-nebula or cirrus haze; at other 
times presi'iiling more or less distinctly a fibrous structure like a 
tanglecfweb. This sheet often produces halos around the sun and 
moon. 

3. Cirro-cumulus (Ci. Cu,).—/\ mackerel sky with small 
rounded masses or white flakes without shadows, or showing very 
slight .shadow; arrungi'd in groups ami often in lines. (See Plate 
11. fig. 3.) 

4. Alto-cumulus (A Cu )—Larger roundeil masses, white or 
greyish, partially shaded, arranged in groups or line.s, and often so 
trow'cled together in tlie middle region that the cloudlets join. 
,(See Plate 11. fig. 4.) 

5. Alto-stratus (A. S.).—A dense .sheet of a grey or bluish 
colour sometimes forming a compact mass of dull-grey colour and 
fibrous structure; at other times thin like the denser forms of No. 
2. {.See Plate I. lig i.) 

6. Strato-cumulus (S. Cu ).—Large lumpy massc‘s or rolls of 
<!ull grey i loud, fn'quently covering the whole .sky, es|>ccially in 
winter. It may be distinguished from No. 7 by its lumpy or roll¬ 
ing apjMMrance, and by the fact that it does not tend to rain. (See 
Plate I tig 1,) 

7. Msmhus (N.) (Raincloud).—A dense layer of dark sbajieless 
cloud, with ragged edges, from which steady rain or snow usually 
fails. If there are any optmings in the cloud an upper layer of 
c.irn>-stratus or alto-stratus may almost invariably be seen through 
them Nimbus breaking into ragged cloud or into detached frag¬ 
ments underneath a large nimbus (the ‘'Scud” of Sailors) is termed 
Fract0-Nimbus (Fr. Nb ). (See Plate I. fig. a.) 

'ifawitai of Mfteofoiogy (1926), vol. L, chap. aJ. 


8. Cumulus (Cu.) (Woolpack or Cauliflower Cloud) .—Thick 
cloud of which the ufiper surface is dome-shaped and exhibits 
protuberances while the base is generally horizontal. (See Plate I. 
fig- S ) 

9. Cumulo-nimbus (Cu. N.) (The Thunder-cloud; .shower- 
cloud).—Great masses of cloud rising in the form of mountains or 
towers or anvils, generally having a veil or screen of fibrous tex¬ 
ture (false cirrus) at the top and at its base a cloud-mass similar 
to nimbus. From the base local showers of rain or of snow, occa¬ 
sionally of hail or soft hail usually fall. (See Plate 1. fig. 3.) The 
front of a thunderstorm of wide extent is frequently in the form 
of a large arch above a region of uniformly lighter sky. 

10. Stratus (S.). —A uniform layer of cloud, like fog, but not 
lying on the ground. 

The international scheme also pro\dde.s that where certain 
clouds take a lumpy form, the adjective cumuliformis shall be 
used, and if the base shows dow-nward projecting bosses the w'ord 
mammnto shall be prefixed, while for clouds whose shapes approx¬ 
imate to that of a doubly convex lens the term lenticularis shall 
be affixed. In con.sequcncc of such modifications as the.se twelve 
other cloud forms are added to the ten principal types. Issued as 
it has been with the authority of an international congress this 
scheme has been generally accepted, and for the great majority 
of observations is quite detailed enough, but some six*cialists con¬ 
sidered that for the minuter study of cloud forms a more elaborate 
scheme was needed. In 1896 H. H. Clayton of the Blue Hill Ob¬ 
servatory, Massachusetts, published a highly detailed scheme in 
which the international types and a number of subdivisions were 
grourw'd under four classes— slratiforms or sheet clouds; cnmuli- 
forms or woolpack clouds; flocciforms, including strato-curnulus, 
alto-cumulus and cirro-cumulus; and cirriforms or hairy clouds. 
In 1904 F. L. Obenbach (Cleveland Ob.servatory) devised a sys¬ 
tem, in which the International types are sub-divided into a num¬ 
ber of sfiecies, but in the absence of any definitive atlas neither of 
these American schemes has come into general use. 

In general, during the 20th century the tendency of independent 
workers has been to increase the number of forms, sometimes to 
an unwieldy number. The cirrus type exhibits so many diverse 
forms that it has been found specially prolific in sub-tv'pes, e.g., 
Clayden in Cloud Studies (1905 and 1925) names nine varieties. 
Vincent in Atlas des Nuae.es (Brussels, 1909) gives 13 varieties, 
as also does Besson in Aper<^H historique snr la classification dcs 
Nuaecs (1923). Improvements in photographic methods both 
from the ground and by aviators from above the cloud layers has 
considerably stimulated interest in the subject and in this con¬ 
nection Clayden’s Cloud Studies is notable. Not only does it con¬ 
tain beautiful photographs but much information is given on 
camera technique. For photographs of “clouds as seen from an 
aeroplane” reference should be made to Douglas’s article with this 
title in the (7. /. R. Met. Soe. (1920, pp. 233-242). while for an 
extended bibliography on the subject, which is now becoming a 
formidable list, see Manual of Meteorology, vol. i., by Shaw and 
Austen (1926). 

CLOUDBERRY, Rubus Chamaemorus, a low-growing creef>- 
ing herbaceous plant (family, Rosaceae) with simple obtusely 
lolx'd leaves and solitary' white flowers, resembling those of the 
blackberry, but larger—one inch across—and with stamens and 
pistils on different plants. The orange-yelJow' fruit is about half 
an inch long and consist.^ of a few’ large drupes with a pleasant 
flavour. The plant occurs in the mountainous parts of Great 
Britain, and is widely di.stributed through the more northerly por¬ 
tions of both hemispheres. Jn North America it grows in peat 
bogs and on mountains from Maine and New Hampshire to Arctic 
America and westward to Alaska and British Columbia. In Den¬ 
mark and Sweden the fruit is gathered in large quantities and sold 
in the maikets. 

CLOUD-BURST, a term popular Iv applied to an exces¬ 
sively heavy fall of rain, usually of brief duration, over a sraalJ 
area of the earth’s surface. Most so-called cloud-bursts occur in 
connection with thunder-storms. In these storms there are violent 
uprushes of air, which at times prevent the condensing raindrops 
from falling to the ground. A large amount of water may thus 




CLOUD FORMS 


1. Alto-ttratui, above a layer of fog or ttratut. a dense sheet of grey nr 

bluish colour, forming sometimes a very compact and at other times 
a thin mass of dull grey colour and fibrous structure 

2. Nimbus raincloud with fog or stratus below, a dense layer of shape- 

leu cloud, with ragged edges, from which steady rain or snow 
usually falls 

3. Cumulo-nimbus (thunder- or shower-cloud), just grown from cumulus. 

Qreat masses of cloud rising in the form of mountains or towers or 
anvils, generally having a veil or screen of fibrous texture (false 
cirrus) at the top and at its base a cloud-like mass similar to nimbus. 
From the base local showers of rain or snow usually fall 


4. Tufted cirrus, detached clouds of delicate appearance, of fibrous or 
thread-like structure and feather-like form, generally white in culoui 
5- Cumulus (wool-pack or cauliflower cloud), thick cloud of which the 
upper surface ii dome-shaped and exhibits protuberances, while the 
base is generally horiiontal 

6 . Cumulus, with strato-cumulus below, thin alto-stratus above. Below 
strato-cumulus, appearing as lumpy rolls of dull grey cloud, such as 
may frcauently cover the whole sky. especially in winter. Alto 
stratus appears above at a dense sheet of grey or bluish colour and 
fibrous texture 
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CLOUD FORMS 


1 . Strrttd-t iinuilin. l.Mrop liir'ipy m«1,»e^ nr rnlli of doll O'CV I’loiid. trr-- 

iiiinnlly lovcrlny Iho whole jky, espi'tifllly In winter. It may be din- 
tinyoivhfil from n nitiilni* by it'. Iimuiy or rollino appoaranev and by 
the Ini t that it dorn not tend to rriin 

2. r unuilo-n iintuit. Thi\ is « thunder-i loud, with a well-defined anvil top 
J, li irro-ciirniilos, A nimkerel sky with imall rounded masses or white 

H«ki.'s without shadows, arranyod m groups and often -n lines 

4, AUo-i-wmulus Large roundwt masses, white or greyish, partially shaded, 

nrrnngod m groups o' lioei, and often so crowded together in the 
nnddio region that cloudlets Join 

5. Marnmali) alto stratus. A dense sheet of grey or bluish colour forming 

a fibrous mass which may be either thin or very compact. The term 
mammnlo denotes a cloud of downward-projecting bosses 


6 . Lenticular alto-stratus. An example of a cloud in the shape of a 

double convex lens (lenticularis). Dense grey or bluish iri colour, 
compact and of fibrous texture 

7. Undulated alto-r.umulus. Large rounded masses of white or greyish 

cloud, partially shaded, arranged usually in groups or lines 

8 . Strato-cumulus rolls. Large lumpy rolls which frequently cover the 

sky, particularly in winter. Although in appearance somewhat sim¬ 
ilar to a nimbus, it is not a rain cloud 

9. Dense, bunched cirrus. Generally white In colour, detached clouds of 

delicate appearance, of fibrous structure and feather-like form 

10. Cirro-cumulus. A variation on the cirro-cumulus formation of Fig. 3. 

A mackerel sky with small rounded masses or white ftakes without 
shadows, arranged In groups and often In lines 



CLOUDED LEOPARD—CLOUET 


accumulate at high levels, and if the upward currents are weak¬ 
ened the whole of this water falls at one time. Cloudbursts are 
especially common in mountainous districts. This is probably be¬ 
cause the rising air currents of a thunderstorm are more or less 
broken up by the passage of the storm over a mountain. The ef¬ 
fects of heavy rain are especially striking on mountain slopes be¬ 
cause the falling water is concentrated in valleys and gulleys. 
Mountain cloudbursts cause sudden and destructive floods. The 
intensity of rainfall in the most severe cloudbursts can only be 
conjectured. A rainfall of 2.47 in. in 3 min. was registered by an 
automatic raingauge at Porto Bello, Panama, on Nov. 29, 1911, 
and one of 1.02 in. in i min. by two automatic gauges, placed side 
by side, at Opid’s camp, on the west front of the San Gabriel 
Range, Calif., on April 5, 1926. There have been many cases, 
however, in which the deep e.xca vat ions made in the ground by 
the falling water of a cloudburst appear to indicate a much greater 
intensity of rainfall than in the cases above noted, 

CLOUDED LEOPARD, a large arboreal cat (Neofelis 
nehulosa) found in .southeast Asia, Sumatra, Java, Borneo and 
Formosa. This cat, al.so called the clouded tiger, is beautifully 
marked with large dark patches edged with black. It has an elon¬ 
gate head and body (about 3 ft.), the tail nearly as long, and 
rather short limbs. The upper canine teeth are proportionately 
longer than in other living cats. Although its pattern resembles 
that of the marbled cat {Ftiis mannorata), they are not closely 
related. The clouded leopard preys on small mammals and birds. 

(J. E. Hl.) 

CLOUET, FRANCOIS (d. 1572), French miniature painter. 
The earliest reference to him is the document dated Dec. 1541 
(see Clouet, Jean), in which the king renounces for the benefit 
of the artist his father’.s estate which had escheated to the crow-n 
as the estate of a foreigner. In it the younger Janet is said to have 
"followed his father very clo.sely in the science of his art.” Like 
his father, he held the office of groom of the chamber and painter 
in ordinary to the king, and so far as salary is concerned, he 
started where his father left off. A long list of drawings contains 
those which are attributed to this artist, but we still lack perfect 
certainty about his w’orks. There is, howev^er, more to go upon 
than there was in the case of his father, as the praises of Francois 
Clouet were sung by the writers of the day, his name was carefully 
preserved from reign to reign, and there is an ancient and un¬ 
broken tradition in the attribution of many of his pictures. There 
are not, however, any original attestations of his works, nor are 
any documents knowm which would guarantee the ascriptions usu¬ 
ally accepted. To him are attributed the portraits of Francis I at 
the Uffizi, Florence, and at the Louvre, and drawings relating to 
them. He probably also painted the portrait of Catherine de’ 
Medici at Versailles and other works, and in all probability a large 
number of the drawings ascribed to him W'cre from his hand. One 
of his most remarkable portraits is that of Mary, queen of Scots, 
a drawing in chalks in the Biblioth^^que Nationale, Paris, and of 
similar character are the two portraits of Charles IX and the one 
at Chantilly of Marguerite of France, Perhaps his masterpiece is 
the portrait of Elizabeth of Austria in the Louvre. 

In 1568 he is known to have been under the patronage of Claude 
Gouffier de Boisy, Seigneur d’Oiron and his wife Claude de Baune. 
Another ascertained fact concerning Francois Clouet is that in 
1571 he was ".summoned to the office of the Court of the Mint,” 
and his opinion was taken on the likeness to the king of a portrait 
struck by the mint. He prepared the death mask of Henry II, as 
in 1547 he had taken a similar mask of the face and hands of 
Francis I, in order that the effigy to be used at the funeral might 
be prepared from his drawings; and on each of these occasions 
he executed the painting to be used in the church decorations and 
the banners for the ceremony. 

Several miniatures are believed to be his work, one remarkable 
portrait being the half-length figure of Henry II in the collection 
of the late J. Pierpont Morgan. Another of his portraits is that of 
the due d’Alcngon in the Jones collection at South Kensington, 
and certain rqiresentations of members of the royal family which 
were in the Hamilton palace collection and the Magniac sale are 
usually ascribed to him. He died on Dec. 22, 1572, shortly after 
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the massacre of St. Bartholomew, and his will, mentioning his 
sister and his two illegitimate daughters, and dealing with the dis¬ 
position of a considerable amount of property, is still in existence. 
His daughters became nuns. Like his father, he was known as 
Janet. His work is remarkable for the accuracy of the drawing, 
the elaborate finish of all the details, and the completeness of the 
whole portrait. He must have been a man of high intelligence, and 
great penetration, intensely interested in his work, and with con¬ 
siderable ability to represent the character of his sitter in his por¬ 
traits. His colouring is not specially remarkable, nor from the 
point of style can his pictures be considered specially beautiful, 
but in perfection of drawing he has hardlv any equal. (G. C. W.) 

CLOUET, JEAN (14S5-1 541?). French miniature painter, 
generally known as Janet. The authentic presence of this artist 
at the French court is first to be noted in 1516. the second year 
of the reign of Francis I, By a deed of gift made by the king 
to the artist’s son of his father’s estate, which had escheated to 
the crown, we learn that he was not actually a Frenchman, and 
never even naturalized. He is suppo.sed to have been a native of 
the Low Countries, and probably his real name was Clowet. His 
position w'as that of groom of the chamber to the king, and he 
received a stipend at first of 180 livres and later of 240. He lived 
several years in Tours, and there it he met his wife, wffio was 
the daughter of a jcw'cller. He is recorded as living in Tours in 
1522, and there is a reference to his wife’s re.sidence in (he .same 
town in 1523, but in 1529 they were both settled in Paris, prob¬ 
ably in the neighbourhood of the parish of St. Innocent, in the 
cemetery of which they were buried. He stood godfather at a 
christening on July 8, 1540, but was no longer living in Dec. 1541, 
and therefore diecl betw-een those two dales. 

His brother, known as Clouet de Navarre, was in the service 
of Marguerite d’Angouleme, sister of Francis I, and is referred 
to in a letter written by Marguerite about 1529. Jean Clouet had 
two children, Francois and Catherine, who married Abel Foulon. 
and left one son, who continued the profession of Francois Clouet 
after his decease. Jean Clouet wa.s undoubtedly a very skilful 
portrait painter, but it must be acknowledged without hesitation 
that there is no work in existence which ha.s been proved to be his. 
There is no doubt that he painted a portrait of the mathema¬ 
tician, Oronce Fin6, in 1.530, when Fin6 w’as 36 years old, but the 
portrait is now known only by a print. Janet is generally believed, 
however, to have been responsible for a very large number of the 
wonderful portrait drawings now preserved at Chantilly, and at the 
Biblioth^que Nationale, Paris, and to him is attributed the portrait 
of an unknown man at Hampton Court, that of the dauphin Fran¬ 
cis, son of Francis I at Antwerp, and one other portrait, that of 
Francis I in the Louvre. Seven miniature portraits in the Manu¬ 
script of the Gallic War in the Biblioth^que Nationale (13,429) 
are attributed to Janet with very strong probability, and to these 
may be added an eighth in the collection of the late J. Pierpont 
Morgan, and representing Charles de Cossc, Mar6chal de Brissac, 
identical in its characteristics with the seven already knowm. There 
arc other miniatures in the Morgan collection, which may be at¬ 
tributed to Jean Clouet with some strong degree of probability, 
inasmuch as they clo.sely resemble the portrait draw ings at Chan¬ 
tilly and in Paris which are taken to be his work. In his oil paint¬ 
ings the execution is delicate and smooth, the outlines hard, the 
texture pure, and the whole work elaborately and very highly fin¬ 
ished in rich, limpid colour. The chalk drawings are of remarkable 
excellence, the medium being used by the artist with perfect case 
and absolute sureness, and the mingling of colour being in ex¬ 
quisite taste, the modelling exceedingly subtle, and the drawing 
careful, tender and emphatic. The collection of drawings pre¬ 
served in France, and attributed to this artist and hi.s school, 
comprises portraits of all the important persons of the time of 
Francis I. In one album of drawings the portraits are annotated 
by the king himself, and his merry reflections, stinging taunts or 
biting satires, add very largely to a proper understanding of the 
life of his time and court. Definite evidence, however, is still 
lacking to establish the attribution of the best of these drawings 
and of certain oil paintings to the Jean Gouet who wa.s groom of 
the chambers to the king. 
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The chit'f authority in France on the work of this artist is Louis 
fiiniur. Sre also E. Morcau-Nclaton, Clourls et Uurs emulei 

(G. C. W.) 

CLOUGH, ANNE JEMIMA (kluf) f 1820-1802), educa¬ 
tionalist and sister of the poet, Arthur HukH Clough, born at Liver¬ 
pool Jan. 20, 1820. When two years old she went with her family 
to Charle.sttm, I ,S A., but returned to England in 1836. Her 
father’s failure in business led her to open a school in 1841 which 
was carried on until 1840. In 1852, after studying in London 
and working at the Borough road and the Home and Colonial 
schools, sh<‘ opened aiiolhtr school at Ambleside, in Westmor- 
l.iiul. Keenly interested in the education of W’omen, she made 
Iriencls with Miss Emily Davies, Madame Bodichon, Miss Buss 
and other.s. Attt'r helping to found the North of England council 
for promoting the higher edmaiion of women, she acted as its 
si-{ relary from i.sr)7 -70 and as pre.sident from 1873-74. When 
it w.is tlecidefl to open a hoii.se for worn(*n students at C'ambridge, 
Mhs Clough w'as cho.sen as its fir>.t principal. This hostel, started 
in Regent street, ('amliridgc, in 1871 with five students, and con¬ 
tinued at Mei!(jn hall in 1872, leal to the building of Newnham 
hall, opened in 1875, and to the erection of the present Newnham 
college, Cambridge, in 1880. Miss CUiugh's personal charm and 
high aims, tog<'tlu-r with her work at Newnham college, made 
her one of the leaders of the; women’s educational nioveineiiL. She 
(]i('d on l eb, 27, l8f;2. 

See B. A. ('loiigli, Memoir oj Anne Jemima Clough (1904). 

CLOUGH, ARTHUR HUGH (iHio-jhod, English poet, 

vv,is burn at Eivi‘rp(jol on Jan. t, 1810. In 1822 his father, a 
lotton merchant, moved to the United States, and (dough’s child¬ 
hood was sf»ent. ticiinly at U’harleston (S.C.). In 1828 the family 
visited England, and C.lough w.is left at sthool at Chester, whence 
he pa.s.sed in 1821) to Rugby, then under Dr. d’homas Arnold. In 
1837 he went w-ith a sdiolarship to Balliol college, Oxford. Here 
bis contemporaries im hided Benjamin Jowett, \ 1 ’. Stanley, j. C. 
Shairp, W. ( 1 . Ward, 1 redeiick Temple atul Matthew Arnold. 
Clough missed a Balliol fellowship, but obtained one at Oriel, 
with a iutorshi[), and lived the Oxford life of study, speculation, 
lectures and reading-parties until 1,848, when he w'ent abroad, 
seeing I’aris in recoiution and Ronu; in siege. In the autumn of 
iS.p) he becime principal of University Hall, a hosted for students 
at University college, London. He disliked London, in spite of the 
friendship of the Uarlyles, nor did the atmosphere of Uiiitarian- 
isin prove any more congenial than that of Anglican Oxford to 
his critical and at bottom conservative tennier. In 1852 cn- 
louraged by Emerson, Im went to Cambridge (Mass.), Here he 
remained some months, lecturing and translating I’lutarch for the 
book.sellers, until in 18^3 the offi-r of an cxaminer.ship in the 
Eihualion Ollne brought him to London once more. He married, 
,mcl pur.sued a steady otiu ial career, diversified only by an appoint¬ 
ment in i 85() as sec retary to a commission sent to study certain 
.ispects of foreign military education, In 1800 his health began to 
fail. He visited first Malvern and Fie.shwatcr, and then the East, 
France and Switzerland, in search of recovery, and finally tame to 
Morence, where he died on Nov. 13. 1801. Matthew Arnold wrote 
8ipon him (he exqui.site lament of Thyrsis. 

Shortly before he left Oxford, in the stress of the Irish potato- 
f.imine, Clough wrote an ethiial pamphlet addressed to the imder- 
graduatf'c, with the title, .1 Cousidt ration of Oh/cctions ugam.v/ 
the Ri trt'fu hment Association at Oxford (1847). His Homeric 
pastoral The liothie of ropcr-na-Fuosich, afterwards re-christ¬ 
ened Tohcr-na-Vuolich (1.848), was insjiired by a long vacation 
reading-party after he had given up bi.s tutorship, and is an enter¬ 
taining ex)>erirnent. Anihar-iiilin (184(0, published jointly with 
hi.s friend Thom.is Burbidge, contains shorter poems of various 
dates from 1840, or earlier, onwards. Atnours dr Voyagr, a novel 
in verse, was written at Rome in 1S49; Dipsychns, a rather 
amorphous satire, at V’enice in iSf;o; and the idylls which make 
up‘.V/aW Magno or Tales on Board, in 1861. A few' lyric and 
elegiac pieces, later in date than the Amharvalia complete the 
tale of Clough’s poetry. His only considerable enterpri.se in prose 
was a revision of the 17th century translation of I'lularch by 
Dryden and others, which cK'cupicd him from 1852, and was 


published as Plutarch’s Lives (1850), 

He is rightly regarded, like hi.s friend Matthew Arnold, as one 
of the most typical Finglish poets of the middle of the 19th 
century. His critical instincts and strong ethical temper brought 
him athwart the popular ideals of his clay both in conduct and 
religion. His verse has upon it the melancholy and the perplexity 
of an age of transition. He is a sceptic who by nature should 
have f>cen with the believers. He stands between tw’o worlds, 
watching one crumble behind him, and only able to look forward 
by the sternest e.xercise of faith to the reconstruction that lies 
ahead in the other. On the technical side, Clough's w'ork is inter¬ 
esting to students of metre, owing to the exjx-riments which he 
made, in the Botliic and elsewhere, with English hexameters. 

Bibi.iocraphv.—C lough's Poems wen* privately collected, with a 
short memoir by F. T. Palj^ravc, in 1802 ; and his Poems and Prose 
Remains with a memoir by hi.s widow in i860. Selections from the 
poems were made by Mrs. Clough for the Golden Treasury serU'S in 
1804, and by E. Rhys in 1806. See monographs by S. VV^addington 
{1883) and J. L. Osborne (1920). Clough’s sister Anne Jemima 
('lough (1820-92) was the first principal of Newnham college, Cam¬ 
bridge. 

CLOVELLY, a fishing village of BarnslapU* hay, Devonshire, 
England, 11 mi. W.S.W. of Bidtford. I’up. (1931 ) 5 -^- ^ 

cluster of old-fashioned cottages in a unique position on the sides 
of a rocky cleft in the north const; its main street resembles a 
staircase, whith descends 400ft. to the pier, too steeply to allow 
of any wheeled traffic. /Ml Saints’ church, restored in i8b6. is late 
Norman. The climate is very mild. Thick woods shelter the 
village on three sides and the surrounding scenery is famous for 
its richness of colour. Clovelly is described by Dickens in A Mes¬ 
sage from the Sea. 

CLOVEN-HOOFED ANIMALS, the popular dcsignatiim 
for members of the order Artiodactyla {q.r.), which includes the 
sheep, cattle, deer, antelopes, goats and .swine (qq.v ). 

CLOVER, the English name for plants belonging to the genus 
Trifoliim, so-called from the leaf, which has three Icafiets (tri- 
foliolate). Clover is a member of the family Leguminosae and 
contains .some 250 .sjH*cit;s. Many other plants are also called 
clover, but most of the.se belong to different genera of the legume 
family. S{)ecies are found on every continent, and in all exceiM 
Australia certain ones form a [lart of the native tlora. I’he origin 
of those six-*cies of agricultural importance appears to be south¬ 
eastern Europe and .southern Asia Minor. The plants are small 
annual or ix'icnnial herlis with trifoliolate (rarely 5 or 7 folio- 
late) leaves with stipules aclnale to the leaf-stalk, and heads or 
tlen.se s[nkes of small red. purple, white or yellow llovvers or 
shades thereof; the small few-seeded pods are enclosed in the 
calyx. Clovers are best adapted to cool humid climates. These 
may be the .summer months of the temperate zones or the winter 
months of equatorial countries. The perennials may behave as 
annuals, depending u[)on the severity of unfavourable climate. 
Many species are extensiveh- cultivated for hay, pasture and 
_ __ manure in all countries of 

the world, while others form an 
important part of the native 
vegetation. 

The most important agricul¬ 
tural species are red clover, T. 
pratense, with round, light to 
dark purplish red flower heads, 
the most widely cultivated of 
species from Siberia to Chile, 
botanically a |X'rennial hut agri¬ 
culturally more of a biennial; 
while clover, T. repens, a creep¬ 
ing. node-rooting jx^rennial, 
abundant in good pastures, 
mcadow.« and lawns, the most 
widely naturalized species, with 
flowers, borne on small round 
heads, white to pinkish, becom- 
Flower heads of red clover, i*’!? brow’n and reflexing as the 
T. PRATENSE secd matures; alsike clover, T. 
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hybridum, common in meadows 
and moist habitats, botanically a 
j)crennial but under agricultural 
conditions mostly a biennial, 
with flower heads resembling 
those of white clover; crimson 
clover, T. incarnatum, with 
pointed heads of bright crimson 
flowers, a winter annual in cli¬ 
mates where winters arc not 
severe, or a restricted summer 
annual in high latitudes; low hop 
clover, T. procumbens, mostly a 
winter annual widely naturalized 
in pastures and along roadsides, 
with small round heads of bright 
yellow flowers; least hop clover, 
duhitim, in Eurojx* synony¬ 
mous with T. minus and com- " AcmcuLTuiti 

moTily called shamrock, similar 

in all respects to low hop clover but with smaller and fewer flow¬ 
ers per head; sub clover, T. subterranrum, a winter annual with 
decumbent stems, and heads of few, cream-coloured flowers borne 
inconspicuously under the foliage (after fertilization the llow'ers 
reflex and bury the developing seed under the surface of the 
soili; Persian clover, T. resupinatum, mostly a winter annual, 
having small flat heads of lavender flowers with calyx inflating 
as maturing; straw-berry clover, T. jragijerum, a creeping, node¬ 
rooting perennial w-ith round, slightly pointed heads, with pinkish 
fl()v;ers, calyx inflating as maturing, tolerant to soil salinity, pre¬ 
ferring moist habitats; berseem clover, T. alcxandrinum, a winter 
annual having spike-like heads of white to cream flowers, not 
tolerant of heavy frosts; and cluster clover, T f^lomcratum, a 
winter annual having small round heads of dull rose coloured in¬ 
conspicuous flowers, with heads borne on short stems in leaf 
axils, rough and spine-like upon maturity 

Clover was cultivated in the Netherlands about the middle of 
the 16th century and it is possible that its culture occurred 
among the ancient Letts a thousand years earlier. It was orig¬ 
inally inlroduced from Flanders into England as a field crop 
about the middle of the 17th century by Sir Richard Weston. 
He has the distinction of being the first to introduce into England 
(he rotation of crops, using clover as a soil improving crop. 
Clovers are grown alone or in mixtures with different grasses and 
other legumes. They thrive in soils having a high content of 
phosphorus, calcium and potassium, either of natural origin or 
supplied by fertilizers. The forage is highly palatable to livestock 
and is high in protein and in phosphorus and calcium, thus making 
valuable livestock feed cither in the green or dry stage and a good 
.soil improving crop when jflowed under as green manure. 

Many varieties and strain.s of each species occur, repre-senting forms 
best adapted to the environments where grown, Thc.se were developed 
principally by natural selection through the survival of the fittest. No 
authentic hybrids between species arc known. The basic chromosome 
numbers of the genus appear to be seven and eight. Of the .species 
studied, the somatic numbers of chromosomes range from 14 to about 
1,^0. Many of the important species such as red clover, white clover 
and alsikc’clover are principally self-sterile. Cross pollination re.sulting 
in .seed setting is brought about by insect visits, principally bees, 
w'hich visit the flowers for nectar and pollen. Other species .such as 
the hop clovers and Persian clover are self-fertile, self-pollinating, 
while still others, such as crimson clover, are self-fertile but not self- 
pollinated. 

Di.scast‘s and in.sccts play an important role in the production of 
clovers, affecting the length of life of the plant and its reproduction; 
many are world-wdde where clovers occur, while others arc limited to 
specific countries, Tlic length of the photoperiod where the strain or 
variety originates also has an important relationship to its adaptation 
in different locations. 

All of the above mentioned clovers are grown in the United States. 
Berseem clover is grown only in limited places of southern Arizona 
and California; cluster clover in localities of Mississippi, Georgia, 
Louisiana and Alabama; sub clover in the coastal section of the 
Pacific states and limited areas of the southern states. The other, more 
w'idely grown species arc Persian, on the heavy low-lying soils of the 
southern states; the hop clovers from Kentucky southward and the 
Pacific northwest; strawberry clover throughout the irrigated lands of 
the western states; crimson clover from New Jersey and Kentucky 
southward as a winter annual and in Northern Maine as a summer 


annual; white clover in all stales where there is .sufficient moisluie 
and required plant foods; l.adinu clover, a large-growing variety of 
white clover of major importance in the northeastern and western 
states which appears to have a place in the hike and Muith Atlantic 
stales. The principal red clover hell is e.ist of longitude and 
north of 35® latitude, in the Pacific northwest and irrigated lands of 
the western states; and alsike clover is in the same general region. 

Cultivation. —Red clover and ahsike clover are gi'iierally scedeii 
with companion grain croj)S. If adequate moisture is available after 
the harvesting of the grain, light grazing or a small hay crop may be 
produced the first year. The heavy crop occuis from the second >car’s 
growth. If seeded with gras.s the stands are usually left through the 
third year; otherwi.se the aftermath is plowed under for cultivated 
row crops in the fall of the second year or the iu\t sjnmg. Failures 
to establish and maintain stands may be due to impro|)ei st^ed bed 
preparation, heavy sitnlings of rank, late-maturing grain uo|)s. de¬ 
ficiencies of plant foods, phosphorus, polaysium and calcium, disea.ses 
and insects and the use of unadapted varieties and strains Most of 
the other cloveivs are used princi|)ally for paslurty and are seeded on 
turf or with grasses. Succe.ssful seedings aie obtained more generally 
when the grass is clo.sely grazt^l or clijiped and vvheie adequate quan¬ 
tities of pho.sphate and potash fertilizers and limestone are afiplied. 

In America two common forms of red clover are recognized, me¬ 
dium and mammoth, better called double- and single-iut resiiectiv-elv. 
These arc comparable with but not the same as the English double- 
cut and singh-cut clovers. To conditions in the U.S. none of the 
European clovers is adapted, and their use leads to gjoor stand.s and 
low yields. Likewise, strains adapted to one section of the red clover 
belt do po«uly in another. Improved varietie.s are devehqu'd by state 
agricultural e.xperiment stations and the U.S. department of agricul¬ 
ture. Seed of two red clover varieties, Cumberland and Midland. 
ada|»ted to the southern and central sections of the [)rincipal led 
clover belt, are available. In Canada the Dollard. Ottawa. Altaswede 
and Manhardy represent improved varieties. No marked differences 
have been found between sfraims of alsike clover. White clover strains 
differ W'idely, varying from low-grjiwing types to l.adino clover. 
Stiains of crimson clover vary in adaptation. I'he supetiority of cer¬ 
tain strains of sub clover brought about, it.s adaptation and increased 
use in the Pacific northw-est. 

Red clover seed is produced over most of the main U.S. clover area, 
and large yields are obtained in the irrigated region of the west.. It is 
commonly taken from the second crop. Alsike clover seed i.s produced 
ill the -same region as red dov-er seed but is taken from the first noji. 
since this .species does not commonly produce tw'o cuttings in a .season. 
The winter annual species produce seed in the spring and are imt- 
petuated by the seed that volunteers in the fall. While clover .seed i.s 
jrroduced principally in the southern, midwc-slern and we.stern stairs. 
In the humid plates the first crop is more generally harvested, while 
in the we.st two sired crops are frequently obtained. 

Upward of 50 native sjrecies of clover occur on tin- Pacific coast 
and in the Rocky mountain region, but cast of the Mi.ssissippi river 
only four native species oca.ur. 

See publications of the state agricultural experiment stations and 
the U.S. department of agriculture. CK. A. li.) 

CLOVES, the dried, unexpanded flower-buds of Eui'cntca 
aromatica, a tree belonging to the family Myrtaceae. The dove 
tree is a beautiful evergreen which grows to a height of 40 ft., 
having large oval leaves and crimson flowers in nunn-rous groups 
of terminal du.sters. The flower-bud.s are at first of a pale colour 
and gradually become green, after which they develop into a 
bright red, when they are ready for collecting, (doves are rather 
more than Iialf an inch in length and consist of a lotig (ylindrical 
calyx, terminating in four spreading sepals, and four unopened 
I)etals which form a small hall in the centre. The tree is a native 
of the Moluccas, or Spice Lslands, but ii was long cultivated by 
the Dutch in Amboyna and two or three small neighbouring 
islands. The Portuguese, fiy doubling the Cape of (Jood Hope, 
obtained possession of the principal portion of the dove trade, 
which they continued to hold for nearly a century, when, in 1605, 
they were expelled from the Moluccas by the Dutth, Holland 
exerted great efforts to obtain a comiilcte monopoly of the trade, 
attempting to extirpate all the clove trees growing in their native 
islands and to concentrate the whole production in the Amboyna 
Islands. With great difTiculty the French succeeded in introduc¬ 
ing the clove tree into Mauritius in the year 1770; subsequently 
the cultivation was introduced into Guiana, Brazil, most of the 
West Indian islands and Zanzibar. The chief commercial sources 
of supply were for a long time Zaiuibar and its neighbouring 
island Pemba on the east African coast, but the comrietition of 
Java and Sumatra is severe and the synthetic production of eugenol 
(see below) has affected the trade. Madaga.scar i,s the principal' 
source of the oil for the U.S. Imports in 1940 were 307,- 
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289 lb., of which Madagascar sujJtdied more than 302,000 lb. 

Cloves as they tome into the market have a deep brown colour, 
a powerfully fragrant odour, and a hot acrid taste. When pressed 
they exude a volatile oil which is obtained as a commercial prod¬ 
uct by submitting the cloves with water to reix;ated distillation. 
This i.s, when new, a pale yellow or almost colourless fluid, l)ccom- 
ing brown after some time; it pos.sesses the odour and taste 
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Branch of a clove tree showinc the flower buds which, when 

DRIED. MAKE THE CLOVES OF COMMERCE 


l>eculiar to cloves. The o.sseiitial oil of cloves—the Oleum CaryO' 
phylli of the British Pharmacopoeia—is a mixture of two sub- j 
stances. Euf^enol or eugenic acid, C'mHi 202, is the-chief constit- j 
uent. Oil of cloves is soluble in alcohol and ether. Cloves arc 
employed as a (ondinient in culinary operations, in confectionery, 
and in the prep.iralion of liijticurs. In medicine they arc tonic 
and carminative but they are little u.sed except as adjuncts to 
other .substances. The oil forms a convenient medium for using 
cloves for flavouring [uirposes, posse.sses the medicinal properties 
rh.aracteristic of a volatile oil, and is frecjuently employed to re¬ 
lieve toolliache. Oil of cloves is regarded by many dental surgeons 
as the most effective local anae.sthelic they possess. Clove oil 
must have a eugenol content of at least 82'f. 

CLOVIO, GIORGIO GIULIO ( 1408-1578), Italian painter 
of portraits and historical pieces, by birth a Croat and by pro- 
fe.ssion a priest, is said to have studied at Rome under Giulio 
Romano, and at Verona under Girolamo de’ Libri. His book of 26 
pictures representing the iiroccssion of Corims Domini, in Rome, 
was the work of nine years, and the covers were executed by 
Benvenuto Cellini The British Museum has his twelve minia¬ 
tures of the victorie.s of the EmfXTor ('harles V. In the Vatican 
library is preserved a manuscript life of Frederick, duke of 
Urbino, sujK'rbly illustrated by Clono, who is facile princess 
among Italian miniaturi.sls. He was c.nlled Macedo, or Macedone, 
to connect him with his suppo.sed Macedonian ancestry, 

CLOVIS (Chlodoveck) (r. 466-511), king of the Salian 
Franks, son of Childeric I . whom he succeeded in 481 at the age 
of 15, At that date the Salian Franks had advanced as far as the 
river Somme, and the centre of their power was at Toumai. On 
the history of Clovis between the years 481 and 486 the records 
are silent. In 486 he attacked Syagrius, a Roman general who, 
after the fall of the western empire in 476, had carved out for 
himself a principality south of the Somme, and is called by 
Gregory of Tours ‘Tex Romanorum." After being defeated by 
Clovis at the battle of Soissons, Syagrius sought refuge with the 
Visigothic king Agaric 11 ., who handed him over to the conqueror. 


Henceforth Clovis fixed his residence at Soissons, which was in 
the midst of public lands, e.g., Bemy-Riviere, Juvigny, etc. The 
episode of the vase of Soissons* has a legendary character, and all 
that it proves is the deference shown by the pagan king to the 
orthodox clergy. Clovis undoubtedly extended his dominion over 
the whole of Belgica Secunda, of which Reims was the capital, and 
conquered the neighbouring cities in detail. Little is known of the 
history of these conquests. It appears that St. Genevieve de¬ 
fended the town of Paris against Clovis for a long period, and that 
Verdun-sur-Meuse, after a brave stand, accepted an honourable 
capitulation thanks to St. Euspitius. In 491 some barbarian troops 
in the service of Rome, Arboruchi ('Ap/i6/>i9icoi )Thuringians, and 
even Roman soldiers who could not return to Rome, went over to 
Clovis and swelled the ranks of his army. 

In 493 Clovis married a Burgundian princess, Clotilda, niece 
of Gundobald and Godegesil, joint kings of Burgundy. This prin¬ 
cess was a Christian, and earnestly desired the conversion of her 
husband. Although Clovis allowed his children to be baptized, he 
remained a pagan himself until the war against the Alamanni, who 
at the time occupied the country between the Vosges, and the 
Rhine and the neighbourhood of Lake Constance. By pushing 
their incursions westward they came into collision with Clovis, 
who marched against them and defeated them in the plain of the 
Rhine. The legend runs that, in the thickest of the fight, Clovis 
swore that he would be converted to the God of Clotilda if her 
God would grant him the victory. After subduing a part of the 
Alamanni, Clovis went to Reims, where he was baptized by St. 
Remigius on Christmas day 496, together with 3,000 Franks. The 
story of the f)hial of holy oil (the Sainte Ampoule) brought from 
heaven by a white dove for the baptism of Clovis was invented by 
archbishop Hincmar of Reims three centuries after the event. 

The baptism of Clovis was an event of very great importance. 
From that time the orthodox Christians in the kingdom of the 
Burgundians and Visigoths looked to Clovis to deliver them from 
their Arian kings. Clovis seems to have failed in the case of Bur¬ 
gundy, which was at that time torn by the rivalry between Gode¬ 
gesil and his brother Gundobald. Godegesil appealed for help to 
Clovis, who defeated Gundobald on the banks of the Ouche near 
Dijon, and advanced as far as Avignon (500), but had to retire 
without being able to retain any of his conquests. Immediately 
after his departure Gundobald slew Godegesil at Vienne, and seized 
the whole of the Burgundian kingdom. (Tlovis was more fortunate 
in his war against the Visigoths. Having completed the subjuga¬ 
tion of the Alamanni in 506, he marched against the Visigothic 
king Alaric II. in the following year, in spite of the efforts of 
Thcodoric, king of the Ostrogoths, to prevent the war. After a 
decisive victory at Vouille near Poitiers, in which Clovis slew 
Alaric with his own hand, the whole of the kingdom of the Visi¬ 
goths as far as the Pyrenees W'as added to the Frankish empire, 
with the exception of Septimania, which, together with Spain, re¬ 
mained in possession of Alaric’s grandson Amalaric, and Pro¬ 
vence, which was seized by Theodoric and annexed to Italy. In 
508 Clovis received at Tours the insignia of the consulship from 
the eastern emperor, Anasta.sius, but the title was purely honorific. 
The last years of his life Clovis spent in Paris, which he made the 
capital of his kingdom; here he built the church of the Holy 
Apostles, known later as the church of St. Genevieve. By mur¬ 
dering the petty Frankish kings who reigned at Cambrai, Cologne 
and other residences, be became sole king of all the Frankish 
tribes. He died in 511. 

Clovis was the true founder of the Frankish monarchy. He 
reigned over the Salian Franks by hereditary right; over the other 
Frankish tribes by reason of his kinship with their kings and by 
the choice of the warriors, who raised him on the shield, and he 
governed the Gallo-Romans by right of conquest. He had the 

'The story is as follows, llte vase had been taken from a church by 
a Frankish soldier after the battle of Soissons, and the bishop had 
requested Clovis that it miaht be restored. But the soldier who had 
taken it refused to xive it up, and broke it into framnents with his 
Iranciscc^, or battle-axe. Some time afterwards, when Clovis was re- 
vtew'inx his troops, he singled out the soldier who had broken the vase, 
upbraided him for the nexlect of bis arms, and dashed his frandsca 
to the ground. As the man stooped to pick it up, the king clove bis 
skull with the words “Thus didst thou serve the vase of Soissons.’* 
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Salic law drawn up, doubtless between the years 486 and 507, and 
seems to have been represented in the cities by a new functionary, 
the grajf comes, or count. He owed his success in great measure 
to his alliance with the church. He took the property of the 
church under his protection, and in 511 convoked a council at 
Orleans, the canons of which have come down to us. But while 
protecting the church, he maintained his authority over it. He in* 
tervened in the nomination of bishops, and at the council of Or¬ 
leans it was decided that no one, save a son of a priest, could be 
ordained clerk without the king’s order or the permission of the 
count. 

The chief source for the life of Clovis is the Historia Francorttm 
(bk. ii.) of Gregory of Tours, but it must be u.scd with caution. Among 
modern works, see W. Junghans, Die Geschichte der frdnkiu hen Kdnige 
Childerich und Clodovech (1857) ; F. Dahn, Urgeschirhte der germanis- 
chrn und romanischen Vdlker, vol. iii. (iSSO; W. Schultze, Deutsche 
Geschichte v.d. Vrzeit bis zu den Karolingern, vol. ii. (1896); G. Kurth, 
Clovis (1901). (C. Pf.) 

CLOVIS, a city of New Mexico, U S A., near the centre of 
the eastern boundar>' of the state; the county seat of Curry 
county. It is on federal highways 60, 70 and 84, and state high¬ 
way 18, and is served by the Santa Fe railroad. The population 
was 8,027 in 1930 and 10,065 194 ° hy the federal census. It is 

the state’s most important livestock and dry farming area, with 
crops of wheat, sorghum grains, broomcom. .sudan, etc. Clovis 
was settled about 1907; incorporated in 1908; and in 1921 
adopted a commission form of government. 

CLOWES, SIR WILLIAM LAIRD (1856-1905), British 
author and journalist, was born at Hampstead, London, on Feb. 
I, 1856, the son of William Clowes, a former registrar in chancery, 
and died at St. Leonards-on-Sea on Aug. 14, 1905. He was entered 
at Lincoln's Inn in 1877, but was never called, and began journal¬ 
ism in 1879, devoting himself especially to the study of naval 
matters. As special correspondent of the Daily News (1885), the 
Standard (1887-90), and The Times (1890-95), he was present 
at naval manoeuvres and had opportunities of close and first-hand 
studies. His review and newspaper articles, written often under 
the pen-name “Nauticus,” were regarded as authoritative both in 
England and on the Continent. He founded, and for a time edited, 
the Naval Pocket Book, and with Sir Clements Markham, Captain 
A. T. Mahan and others, wrote The Royal Navy; its History from 
the Earliest Times (7 vols., 1S97-1903). 

See a notice by S. E. Fryer in the Diet. Nat. Biog. (Supplement 
for 1901-11). 

CLOWN, a ru.stic or boorish person; in pantomime, a comic 
character, always dressed in baggy costume, with face whitened 
and eccentrically lined with black and red paint. The character 
probably descends from representations of the devil in mediaeval 
miracle-plays, developed through the fools or jesters of the 
Elizabethan drama. The whitened face and baggy costume indi¬ 
cate a connection also with the Pierrot of Italian comedy. The 
prominence of the clown in pantomime (q.v.) is a comparatively 
modern development as compared with that of Harlequin. 

CLOYNE, .small market town, Co. Cork, Eire, 15 mi. E.S.E. 
of the city of Cork. Pop. (1936) 684. An eccle.siastical founda¬ 
tion of the 6th century, it has an ancient oratory and a cathedral 
(mainly 14th century) dedicated to St. Colman, disciple of St. 
Finbar of Cork. Opposite the cathedral is a fine round tower 
100 ft. high. The town suffered from Scandinavian raids in the 
Qth century and was laid waste by Dermot O’Brian in 1071 and 
burned in 1137. In 1430 the bishopric was united to that of 
Cork, in 1638 it became indejjcndent, and in 1660 it was again 
united to Cork and Ross. It became independent once more in 
1678 and so continued until its reunion with Cork in 1835. The 
name Cluain-Uamha .signifies “the meadow of the cave,” from 
the limestone caves of the vidnity. Tba Pipe Roll of Cloyne 
compiled by Bishop Swalfham in 1364 is a valuable record of 
mediaeval land tenure. It is now in the Record Office, Dublin, 
and was edited by Caulfield in 1859. cathedral contains a 
memorial to Bishop Berkeley, the philosopher (1685-1753). The 
town gives its name also to a Roman Catholic diocese with a 
cathedral at Cobb. ! 


CLUB-FOOT (talipes), the name given to deformities of the 
foot, some of which are congenital, others acquired—the latter 
being chiefly due to infantile {xiralysis. Talipes equinus is that 
form in which the heel docs not touch the ground, the child resting 
on the toes. In talipes varus the foot is turned inwards and short¬ 
ened, the inner edge of the foot is raised, and the child walks on 
the outer edge. These two conditions are often combined, the 
heel being drawn up and the foot twisted inward; the name given 
to the twofold deformity is talipes equino-varus. It is the most 
usual congenital form. In talipes calcaneus the toes arc [winted 
upw’ards and the foot rests on the heel. This i.s always an acquired 
(paralytic) deformity. 

The treatment of congenital club-foot, which is almost in¬ 
variably varus or equino-varus, should be begun as soon as Ihc 
abnormal condition of the foot is recognized. The nurse .should be 
shown how to twist and coax the foot into the improved ywsition, 
and should so hold it in her hand many times a day. And thus 
by daily, or, one might almost say. hourly nianii)ulations, much 
good may be accomplished without distress to the infant. If after 
w^eks or months of these measures insuflicient i)rogress has been 
made, the subcutaneous divi.sion of a tendon or two, or of some 
tendons and ligaments, may be necessary, the foot being subse¬ 
quently fixed up in the improved position in i)laster of Paris. If 
these subcutaneous operations also prove disappointing, or if, after 
their apparently successful employment, the foot constantly 
relapses into the old position, a more radical procedure will be 
recyuired. Of the many procedures which have been adopted there 
is, probably, none equal to that of free transverse incision intro¬ 
duced by the late Dr. A. M. Phelps, of New York. By this “oyiien 
method” the surgeon sees exactly what structures are at fault and 
in need of division—skin, fasciae, tendons, ligaments; everything, 
in short, which prevented the easy rectification of the deformity. 
After the operation, the foot is fixed, without any strain, in an 
over-corrected position, between plaster of Paris splints. 

Talipes valgus is very rare as a congenital defect, but is com¬ 
mon as a result of infantile paralysis, and is apt to be combined 
with the calcanean variety. “Flat-foot” is sometimes called 
spurious talipes valgus; it is due to the bony arches of the foot 
being called upon to support a weight beyond their power. The 
givang way of the arches may be due to weakness of the muscles, 
tendons or ligament.s—probably of ail three. It is often met with 
in feeble children, and in nurses, waiters, policemen and others 
whose duties demand much standing. Excrci.se.s on tip-trw;*. espe¬ 
cially with a skipping rope, mas.sage, rest, and tonic treatment 
will give relief, and shoes or boots may he KU[)j)lied with the heel 
and sole thickened along the inner borders to throw the weight 
on the strong outer border of the foot. When the flat-footed indi¬ 
vidual stands, it should be upon the outer borders of his feet, or 
better .still, on tip-toe, as this jwsture strengthens those muscles 
of the leg which hold up the bony arches. 

Morton’s Disease. —In some cases of flat-foot .‘severe neuralgia 
at the root of the toes, comes on after much standing or walking. 
The pain is due to pressure on the nerves of the ttH*s by the 
rounded ends of the long bones of the foot near the web of the 
toes. It does not generally yield to palliative measures; the only 
effectual remedy is resection of the head of one of the metatarsal 
bones, after which relief is complete and permanent. 

For paralytic club-foot, in which distressing corns have devel¬ 
oped over the unnatural prominences upon which the sufferer has 
been accustomed to walk, conservative me.isures arc usually dis¬ 
appointing, and relief may he obtainable only after a Syme’s 
amputation through the ankle-joint. 

CLUB-MOSS, the common name for plants of the genus 
Lycopodium, and often extended to cover all the Lycopodiales, 
which form one of the main divisions of the Pteridophyta (q.v.), 
a group which also includes the ferns. Club-mosses are also called 
st^hom-mosscs. 

cLUBS. Although the club as an institution was known to 
the Greeks and Romans, to the former as hetaircia, to the latter 
as sodalitas, and was, indeed, recognized in nearly all the states 
of the ancient civilized world, its organization and aims differed 
essentially from those of modern times. Such centres were, indeed, 
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associations rather than clubs, as we understand the term, and may 
be more appropriately likened to the trade guilds of later days, 
their chief purpose being religious observances, trade organization, 
and even privateering, as is proved by certain references to them 
in one of the laws of Solon; while those associated with the 
pleasures of the table seem to have a|)proximatcd to the modern 
table iVhdte, where a number of pc'ople gathered together for 
meals in common, i>robably as much from economical purposes 
as for anything »-lse. The religious clubs of the Greeks were the 
most important, and were in eftect the parents of all such collo¬ 
cations of men, but had little in common with the club of modern 
times, although cc'rtain contemporary political organizations of the 
kind d(j a[)j)ear to have had more or less affinity to the recognized 
objects of many later clubs instituted for similar purposes, 

Grote of (ireece) and others show, however, that even 

when connected with politics the clubs of the Greek.s were funda¬ 
mentally unlike; the* modern ccjnception of the political club; for 
even if Ic-gal and harmless at first they clegenerated, owing lojiarty 
struggles, info aclivcdy hostile associations. 

The religious clubs of the (Greeks were combinations of men 
drawn together for some sjM'cifu object, such as the worship of 
some i»<irti(ular deity of an esoteric c haracter; i.c?., one not recog¬ 
nized by the Stale; and thus a()proximating to the various sects 
of our own established religion rather than to clubs as W’c under¬ 
stand the term. Such cults as llicjse of Isis and Serapis, Atfis and 
the rest, Were carric-cl on by assouations s[)eciaiiy c>rgnnizc‘d for 
thc'ir support — supi)C)rl. to which the State haci no objection so 
long as they did not infringe the* laws or were not subversive of its 
moral welMiC'ing. Thai the org.inization of such sects should be 
on not \eiy different lines from those' of modc'rn dubs, possessing 
as they did ec|uivalent.s to our committee, chairman, secretary, 
etc ,, is only wlint obtains in any body of men meeting together 
tor such purposes: but otherwise the,sc Greek dubs had nothing 
in common with the modc'rn dub, as M. Foucourt’s account of the 
subject il.es .1 c.vocm/nm.s Rrli^ieuses chez h’s Grres, 1H73), is 
suffn ient to show. 

With the Romans, too, what arc described as dubs in those 
days should more properly be entitled trade guilds, in which the 
ba.sic idea was the further,nice of the special commercial activity 
in wliidi tile nu'mbers were interc'stecl The (lolifical clubs of 
Cicero's time had a closer analogy (0 ours, but even then their 
activities wen' of such a very clillerent character that wc find 
them .Hujipressed by Julius t'aes.ir as lieing dangerous to public 
order, 'riie Koinan.s had, too, like the Greeks, their religious sects 
{soilulitates) . but lhe>' bring us no ne.irer to our conci'iition of a 
dub; and one of the* few of these whose olcji'cts can be said to 
ha\e survived in our day is the Hurial Club as.soci.ited with the 
poorer i la.sses who were muc h preoccupied with a decent sc'pulture. 
As a matter of fact it is probable that the true' dubs of ancient 
Rome- were to be found in the baths, where, without committees 
or secTc'lary or c lub-housc's of their own, the wealthy and imjior- 
tant congrc'galed for cMse and conversation, as men and women do 
in existing clubs throughout (he world. 

Justus la'p.siiis does, however, mention a Roman dub which had 
an obviously nearer affinity, at least in its rules and regulations, 
to those of our own clay; and which wa.s similar to the symposia, 
referred to by Cicero in his De Sencctutr, which he says he 
enjoyc'd less for their gasironomical attractions than for the op- 
jiortunilies they afforded him of f.ilking, which incidentally shows 
that he wms probably the first of the redoubtable army of club- 
bores. 

When the word ‘ club" first began to lake on its present signifi¬ 
cation is an open (piestion; for, although Carlyle (Frederick the 
Greats imlicates th.it it had its ecjuivalent in the ^elithe of the 
chivalric orders in Germany, on the other hand the German kluhbe 
is directly borrowed from our own word. In the 17th century 
eluh is found used, in the connection it nenv connote.s, by Aubrey 
anerpepys, the former remarking that "we now' u.se the word 
dubbe for a sodality in a taverne,’' and the latter speaking of a 
tax'ern in Pall Mall as the place whither he and his friend.s resorted 
“for clubbing," 

It was, however, in the 18th century that the club, more or less 


on the lines familiar to us, first rose into general prominence and 
I favour, although it had certain forerunners which possessed 
characteristics common to it in its later development. The earliest 
of these was Le Court de Bone Compagnie, which flourished in 
the reign of Henry IV., of which the poet Hoedeve, who was a 
member, has left some poetical data. It was obviously in the 
nature of what we should now' call a dining dub, as were certain 
famous successors in the time of Elizabeth, notably the Friday 
.Street or Bread Street Club, traditionally suppo.sed to have been 
j founded by Sir Walter Raleigh, but now chiefly remembered from 
the name of its meeting-place, the Mermaid Tavern. A contem¬ 
porary' club was the Apollo, whose members foregathered at The 
Devil Tavern by Temple Bar, where Ben Jonson, who drew up its 
rules, dominated the meetings as Dryden w'as to do at Will s a 
century later. 

With the introduction of coffcc-hou.5Cs, about the middle of the 
17th century, dubs found more or less permanent headquarters, 
and (heir great development at the beginning of the following 
century may be directly ascribed to this circum^i^tancc, although 
one of a sj»e( ialized character, The Royal Navy Club, inaugurated 
in 1074, W'as the parent of tho.se service dubs which only came 
into exi.stencc during the early year.s of the 19th century. 

Of the few other dubs of Stuart time.s whose names have sur¬ 
vived, The Rota, which I’epys calls the Coffee Club, no doubt 
because it met at Miles' Coffee House, in Westminster, founded by 
J.imes Harrington in 1659, is the best known Its princijiles were 
republican, whereas those of another somewhat later dub. The 
Sealed Knot (16.S8), w’ere distinctly royalist. The Civil Club 
(may be regarded as the direct forerunner of the City of 
London Club which did not come into existence till 1832. At the 
Wednesday Club, which met in Friday street, William Paterson 
directed the conferences which w-enf by its name and ultimately 
resulted in the establishment of the Bank of England. Such as- 
sociation.s as these had no actual home of their own, nor w’as there 
any financial obligation on the part of the members bt;yond the 
payment of their "scot”; a room being freely allocated for their 
use by the landlord of a coffee-house, who found generally an 
adequate return in the food and wine consumed by the members, 
and where the members were notable men, in the attraction to his 
premises of the general public through their means. 

CLUBS IN THE EIGHTEENTH CENTURY 

With (he beginning of the i8th century there was a sudden and 
large increase of dubs in London. Passing over the notorious 
Calves' Head Club (q.v.) we may note that a number of clubs 
arose whose doings are mentioru'd in The Tatler and 'The Specta¬ 
tor, and with some of which the names of Swift and Bolingbroke 
arc closely associated. Of these the October Club (1710-11), 
which gave no little trouble to Harley’s administration, and its 
more advanced off.shoot, the March Primitive October Club; the 
Saturday Club, inaugurated by Bolingbroke in 1711; the King's 
Head, or Green Ribbon Club, due to Shaftesbury’s efforts; and 
the Hanover Club, organized to support the new' dynasty, are 
examples. Such contemporary ones as The Society, or Brothers’ 
Club, of which Swift was a leading light; the Scriblerus Club, 
w'hich he actually founded; and the better remembered Kit Cat 
Club, due to Jacob Tonson’s exertions, whose list of famous mem¬ 
bers, its toasts and its portraits, have made it something of a thing 
apart, were in (he nature of literary reunions W'here politics occu¬ 
pied a subsidiary place. Nor should tho.se associations known as 
Mug House Clubs be overlooked. The disorderly doings to W'hich 
they gave rise enter largely into the social and political annals of 
the period, for howwer jicaceful may have been their original 
intention, they degenerated into hot-beds of strife and were even¬ 
tually suppressed with all the rigour of the outraged law. To call 
them flubs at all shows what a wide significance was given to the 
term, a significance still wider when wc find it applied even to the 
disorderly illegalities of such fratcniitics as the notorious Mo¬ 
hocks, Scourers, Nickers, et hoc omne genus, which made London 
a place of danger and fear to law-abiding citizens; and against the 
terrorism of which what were called street clubs, i.e., places where 
the Londoner might find ready refuge, came into existence. 
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Of the number of clubs (so to call them) of a profane or at 
least eccentric character which existed at this period, the pages of 
The Spectator and the two books on the subject written by Ned 
Ward give sufficiently suggestive accounts. For although many 
of those recorded by the latter were but figments of his imagina¬ 
tion, they were based on many actually existing, and may thus 
be regarded as typical. It will be recalled that it w-as to a club 
of this character held at the Boar’s Head Tavern, that at a later 
date Johnson advised Boswell not to belong, lest it should damage 
his reputation. 

Lesser-known clubs of the earlier half of the 18th century were 
The Mourning Bush, or, as it was afterwards re-named. The 
Fountain (it is satirically referred to by Tom Brown), of Jacobite 
tendencies; The Board, which Wal^xile {Letter to Mann, 1745) 
mentions: the Coterie, started in 1764; The Revolution and 
The Independents, of rather later date, but all having a marked 
political and even militant character. 

During the second half of this period, clubs began to take on 
a more regularized system of life, and embraced all sorts of wants, 
from the famous Dilettanti Society (still existing) and The Thes¬ 
pian, whose names indicate their character, to the Sons of the 
Thames, a pioneer of later aquatic clubs; the Je nc s(ai qiwi, 
which met at the Star and Garter in Pall Mall with George, Prince 
of Wales, as its perpetual chairman, to the No Pay No Liquor 
Club, whose members were obliged to wear a hat of peculiar con¬ 
struction and to drink from a cup of peculiar shape. Such clubs 
were as the sands of the sea, and there could have been few direc¬ 
tions of human interest to which one or other of them did not 
appeal. 

The literary and purely social club is most characteristic of this 
period. Of the former Dr. Johnson is (he protagonist. In the 
w'inter of 1740 he founded the Ivy Lane Club: 14 years 
later the far more famous Literary Club or The Club, whose 
annals fill so large a space in the record of his career, and which 
.still c.xists, having enrolled among its members nearly all the 
outstanding men of two centuries. In 1783, not long before his 
death, Johnson founded yet another club, The Essex Head, so 
named from the tavern where its members foregathered. 

Of more specialized character may be mentioned the Royal 
Society Club (1731), not, of course, to be confounded with the 
existing Royal Societies Club, parodied by Ned Ward as The 
X'irtuosos; the Noviomagians Club, standing in the same relation 
to the Society of Antiquaries as the former did to the Royal 
.Society. There were also a number of subsidiary clubs meeting at 
Will’s and Tom’s coffee-houses, in a description of which by 
Macky {Journey through England) we recognize variou.s similar¬ 
ities to the club as it exists to-day. The Sublime Society of Beef¬ 
steaks (1735-1867), of which the present Beefsteak Club is a 
kind of successor; the Robin Hood Club, whose beginnings were 
in far-off days but which only emerged into prominence when 
Burke was an eloquent member; the Wittanagemot, a small and 
little-known society, something on the lines of our present-day 
dining societies, are types of the clubs of this period; while the 
Blue Stockings, of W'hich more than one was in existence about 
this time (the latter half of the i8th century), formed a Jink 
between the fashionable and literary society of the day. To these 
may be added Goldsmith’s Wednesday Club, and such quasi- 
debating. quasi-social institutions as the Cogers in the east and 
the Clifford Street Club and the so-called King oj Clubs (1801) 
in the west. 

With the beginning of the iQth century, clubs, as a general rule, 
although there had been one or two pioneers in this direction, such 
as White’s and Brooks’s, first began to have their own head¬ 
quarters and consolidated themselves on those lines which in many 
instances still obtain. The close of the Napoleonic Wars resulted 
in numbers of officers of both services being at large in London, 
and needing centres where they could meet, and where food and 
general amenities could be obtained*at a reasonable rate. Hence 
the rise of the Service clubs, which, once inaugurated, increased 
gradually, with the result that The United Service came into exist¬ 
ence in 1815; The Guards in 1813; the Junior United Service in 
1827: The Oriental in 1824; the Army and Navy in 1837; and 


the East India United Service in 1850; to be followed by others 
now existing or defunct. 

Regency days were, too, notable for regular gambling clubs, a.s 
differentiated from the card-playing at other centres, and ir(//y<T.q 
where Brummell was an outstanding figure, started its hectic 
career in 1805. which lasted till 1823. when Crockford took it. 
but gave it up on opening his splendid structure in St, James’s 
street some five years later—a building which is now, after many 
vicissitudes, the home of The Devonshire Club (1875). Other 
small but fashionable clubs of the lime were W'eltzie's (named 
after a cook to the Prince of Wales) and The Alfred (1808), which 
the wits called The Half-Read and of which Byron was a member. 

CLUBS AND THE PROFESSIONS 

A change w'as by now coming over (he institution of the club, 
With the increase in population and more grandiose ideas, it was 
found nq,cessary to allocate such centres to varied taste.s and oc¬ 
cupations, and thus whereas previously tlic state.sman and the sol¬ 
dier, the literary man and the artist, had more or less congregated 
in common centres, clubs specially designed for different jirofes- 
sions and callings began to be established, and diil)-hous«‘S of 
splendid proi)orlions sprang up under the hands of well-known 
architects about that area of Pall Mall and St. James’s which has 
for long been the special home of such places. At the same time 
the taste for bohemianism, W'hich reached its height during the 
first half of the iQth century, re.sultecl in the foundation of a 
variety of clubs which enjoyed a more or less extendi-d life, and 
a few of which still exist although in a gradually increasing slate 
of sophistication. Before speaking of the.se. the great j)olitical 
clubs mu.st be noticed. Of these, in virtue of its age and wealth 
of assoiiations, comes White’s, evolved from the Chocolate House 
of that name and started by l-'rancis White in i()()3 in a house on 
the site of Boodle’s. Later it cros.sed the road to a spot now form¬ 
ing the northern portion of Arthur’s. In 1755 another move was 
made, to where its rebuilt club-house now statuis with all its 
memories of over two centuries on its head, and its famous betting 
book. Brooks’s, which represents the oppo.site jiolitical cam)), 
originated in an establishment .set up by Almaek (not to be con¬ 
founded with his more famous Assembly Rooms, in King street) 
in Pall Mall under his own name, that of Brooks a])pearing first 
in 1774, four years after which date the club was moved to St, 
James’s street, to premises built for it by Holland 

Another club which inhabits its original home is Boodle's 
(1702), first known as The S^avoir ]’ivre, but. taking its pre.sent 
name from Boodle, who succeeded to the management about u 
years later. Boodle’s club-house is so much in the style of the 
Adam brothers that it has always been regarded as (h(‘ir work, 
although there is a question as to whether or not they really had 
a hand in its design. It .should perhaps rather be inc liuled among 
social clubs, such as the St. James's (which ha.s also a diplomatic 
air), known once as the Coventry House Club from the beautiful 
mansion in Piccadilly w'hich it has occ upied since i 7O0, 12 years 
after its foundation; or 'The Travellers (another diplomatic cen¬ 
tre) in Pall Mall, which was started in 1810, but did nut blossom 
forth in Barry’s club-house till 1832; or tliose other social centres 
.such as The Windham (1828); The Bachelors' (1H81); Arthur's 
(1811); The Union ('1804), once in J’alJ Mall, then in Trafalgar 
square, and now in Carlton House terrace; the Wrllinglou (1H85); 
the Cocoa Tree (174O), The Thatched House (on the site of the 
famous Thatched House Tavern), which grew out of the Civil 
Service Club, in 1805, etc. 

Of the political clubs, other than White’s and Brooks’s, the 
Carlton (1831) and the Reform (1834) arc the two outstanding 
examples, and both occupy premises of important architectural 
character; the last named being prcjbably from this point of view 
the most impressive structure of its kind in London. To these 
may be added the Junior Carlton (1864); the Constitutional 
(1883); the St. Stephen's (1870); the National Liberal (1882); 
and the Conservative (1840); in which connection the Eighty 
(1880); the United (i8qo); The Cobden (1866); and the '‘ig2o" 
Club, are among a variety of others connected with political 
affairs; these west-end clubs having their equivalents in the City, 
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where the City Carlton (r868); the City Liberal, and others, havi dinners. Grillions Club (1813), of which so many illustrious men 


a special object in this respect ; and where the City of London Club 
(1832; and the Gresham (1843) are based on broader lines. 

LITERARY AND ARTISTIC CLUBS 

To turn to another form of specialization in this direction, there 
are a large number of literary and artistic clubs in London, of 
which The Athenaeum is the most important. This famous centre 
was founded by John Wilson Croker, at Mr. Murray’s house in 
Albemarle .street, in most of the leading literary men of the 

day—.Scott and Moore among (hem—being members of the orig¬ 
inal committee. It wa.s first (when it was called The Society), 
domiciled in Waterloo plaie, but in 1831 took possc.ssion of the 
clubhouse designed for it liy Decimus Burton in Pall Mall. 

Another well-known literary club is The Savile, or New Club 
as it was first called and generally regarded as a “waiting place” 
for the Athenaeum, which was ofiened in 1868 and for long occu¬ 
pied the small bay-fronted house in Piccadilly till it went to 6g, 
Brook street. 

A literary and arti.stic centre of more or less Bohemian charac¬ 
ter is the Savage (1857), which, after many temporary homes, has 
since iHoo been installed in Aclclphi Terrace. Of a more theatrical 
character is the Garrick (1831). The “Little Garrick” of Thack¬ 
eray, was in King street, Govent Garden, but the present premises 
have been occupied by the club since 1802. The Authors* Club 
is a more modern example, dating only from 1891; while The 
Royal Societies Club is three years younger. 

Another pha.se of energy is more specially indicated by a num¬ 
ber of clubs of which arti.sts and connoi.sseur.s and those interested 
in analogous subjects are member.s. Of these the Arts Club (1863) 
may be taken as the representative; ns the P.E.N. Club (1921) 
may be of the more modern umception of what should be termed 
j»erhap,s a working literary club. 

The theatre has, too, besides the Garrick, a goodly array of 
such centres; the ()./*. Club (1000); the Green Room (1877;; the 
Rehearsal (1802) and the Vaudeville (h^oi) among them. 

’V'arsity clubs are, too, prominent, the four principal ones, 
re.stricted to mrrnil>ers of the Universities, being the United Uni¬ 
versity (1822); the Oxford and Cambridge (1830); the New 
University (1822) and the New Oxford and Cambridj^e (18S3). 

In another direction, th.it of .sj)ort, the National Sporting Club 1 
is dedicated to boxing; the Sports Club (1803 ) has a wider interest 
in varied aspects of sport; the Turf (iSOH), emanating from an 
earlier club known as the Arlington, .speaks for itself as to its 
particular point of view; while there are various clubs specially 
connected with racing, such as the Satidown, Hurst Park and 
Kernpton Park. The Badminton and the Beaufort have an aura 
of the hunting-field about them as their names connote; am! such 
clubs a.^ the Coachiuj^ and h'our-in-Iland, and above all The Jockey 
(1750), which has for nearly two centuries laid down the law upon 
all matters pertaining to horse-racing, and has done so much to 
keep the turf an honourable institution, are sui generis. Besides 
thest' there is hardly a form of sport which does not possess its 
special club, from yachting in the Solent and the Thames to model 
yacht racing on the Round Pond in Kensington Gardens; from 
motoring, the Royal Automobile Club 118071, who.se home in Pall 
Mall is the largest and most luxurious in London, to golfing (The 
Golfers' Club, 1893); from winter sports to dry fly-fishing; 
while the Kennel Club (1S73); the Farmers* Club (1842); the 
United Sports (1003); the Royal Arra Club (igor); the Alpine 
Club (1858); the Fencing: (1848) and The Sword (1005). and 
many others, including the Smithfield Club and the Bath Club, 
all attest that widespread intere.st in every variety of sport which 
has always characterized this country. 

Apart from the clubs which have their owm prrmise.s there arc 
certain dining clubs inaugurated to do honour to the memory 
of «ome great man or which have for their object the bringing 
together, at stated intervals, of those interested in some special 
form of collecting. The most important of these is the Society of 
Dilettanti, dating from 1734^ the collection of pictures lielonging 
to this famous club, painted by Reynolds and Knapton, now being 
housed in the St. James’s club, where the Dilettanti hold their 


have been and arc members, is another example of this more inti¬ 
mate view of sodality approximating in many respects to the clubs 
of Swift and Johnson. Others of the kind are The Roxburghe 
(1812), connected with book-collecting; the Breakfast Club 
0 ^ 66 ), a very select society; and such specialized examples as the 
clubs named after Johnson and Pepys, and Butler (The Erewhon) ; 
Omar Khayyam and Dickens (the Boz Club) ; Rabelais and Lamb 
and Thackeray (The Titmarsh). The Sette of Odde Volumes, The 
RhyTTiers, the “Connozzers,” the Grolier, the First Edition, and the 
Urban; The Goat and the Hardwicke (associated with the law); 
and so forth, represent other phases of hero worship or the wor¬ 
ship of inanimate objects. 

Many as are the existing clubs, those that during the last 100 
years have arisen, flourished for awhile, and disappeared, are as 
numerous, some of which, like the Arundel and the Raleigh, to 
take but two examples, arc still remembered by many. 

BRITISH LADIES’ CLUBS 

Although not exactly a departure, one that has in recent 
years develo})ed with surprising energy and completeness is the 
ladies’ club. The earliest of these (putting aside the Ladies’ Club 
of the 18th century, “the female Almacks” referred to by Wal¬ 
pole ) was the Alexandria (1883), which no man was permitted 
to enter (the Prince of Wales, afterwards King Edward, was once 
refused admittance on accompanying the Princess who was a 
member there, and Lord Roberts used to be seen waiting outside 
for Lady Roberts); then came the Pioneer (1802), the Victoria, 
the New Century, (he Halcyon, the Lyceum, the Forum, and so on. 
To-day there are numbers of these clubs dedicated to the ladies or 
in some ca.ses, as in that 0/ the Garden Club and others, open to 
members of both sexes. 

With regard to the internal economy of clubs, this varies a.s 
much as docs the character of the aims and objects of such asso- 
ialions or as does the nature and architectural features of their 
club-houses. In some the committees possess the power of clcc- 
:ion; in others this is by ballot; some, like the Athenaeum, have 
he right of electing annually a certain number of members on 
account of their di.stinguishcd eminence, services to the State, 
literature, art, and so forth. Once a year a general meeting is 
held, to which a report of the annual working is submitted. The 
omrnittce is a responsible body, but the conduct of (he club is 
largely in the hands of the secretary. The law concerning clubs 
is to be found laid down by J, Wertheimer in his Law relating to 
Clubs ( 1003), and by Sir E. Carson in the chapter on the subject 
in hi.s The Laws of England (1900). It may be noted that the 
Licensing Act of 1Q02, passed primarily to prevent dubs from 
being formed merely as a cloak for the sale of intoxicants, brought 
every club, the large.st to the smallest, within its scope. 

(Sec also Working Men’s Clubs.) (E. B. C.) 
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UNITED STATES 

The various clubs which were formed in the United States 
previous to the Civil War were largely reproductions of those of 
England. Among these were the Old Colony Club of Boston, the 
Old South Club, the Puritan Qub, the Temple Club and others 
of the same city. The Sans Souci Club of Boston (1785), and 
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the Turtle Club of Hoboken (1797), are names suggestinjr the 
pleasanter phases of life. The Union Club of New York (1836) 
remains as a picture of the older social type, as does the New 
York Yacht Club (1844). The Union League of New York was 
organized in 1863 to preserve the union of the States and has 
remained a Republican club. In opposition, the Manhattan was 
organized in 1865 as a Democratic club. There were in 1928 
about a hundred important clubs in New York city, representing 
the army, the navy, the universities, finance, engineering, athletics, 
the arts and society. Washington is notable for its clubs, includ¬ 
ing the Array and Nav>', the Cosmos, the Century, the 1 ‘rcss, the 
Metropolitan, the University, the Country and the Riding and 
Hunt. One notable extension of the club in all large American 
cities has been the interchange of membership by which a mem¬ 
ber in one city may automatically become a member in another 
during the time of his visit. This in many instances also applies 
to country club facilities. Many of the larger clubs have not only 
(heir main city establishment but own country clubs as well. 
Principles of business organization are applied in such degree 
that clubs show revenues, instead of deficits, and often become 
wealthy through restaurant and other charges. 

Among the clubs that retain the old-time flavour may be 
mentioned two, the Lambs’, in New York, founded in 1874, 
the Bohemian Club, of San Francisco, founded in 1887. The 
Lambs’, which had in 1928 a membership of 1,650, maintains 
its table and its story-tellers; it is rich with kindly feelings and 
re\cal.s its fund of jokes each year in its gay gambols—jxjr- 
forrnances in which its wittiest and best actors lake part. The 
Bohemian Club is frankly a place of freedom and joy. Far from 
the city it has its bohemian grove where, among redwood trees, 
its members and guests are totally free in their fun, speech 
and actions. The older clubs often had their inception in a spirit 
of fun. the wish to do something odd, unusual. One such was the 
Lantern Club, organized in 1893 by Edward Marshall, Stephen 
Crane, David Graham Phillips, Irving Bacheller and other notable 
writers of the day. It had its home at 32 South William street, 
N.Y., where had lived the famous Captain Kidd, hanged as a 
pirate on Bedloe’s island. This club collected hundreds of .ship’s 
lanterns during its existence, and entertained many of the dis¬ 
tinguished visitors from Europe and other lands. The United 
Stales has had its share of .suicide, burial, bachelor, Dutch treat 
and other dubs, not unlike the Club of Ugly Faces that w’as 
formed in the early days of English clubdom. Modem dubs may 
be regarded as comfortable and reasonably exclu.sive hotels that 
look to the physical needs of men and women, and that may be a 
substitute for their homes. 

The historical concept of the club, the association of a group 
of persons for good-fellowship, or the promotion of political and 
welfare aims, is found in the widely diversified clubs maintained 
by, or for boys, girls, women and men. The usefulness and pros¬ 
perity of the club, indeed, is due to the principle of large member¬ 
ship drawn from people of mutual interests. This principle has 
led to the formation of many women’s clubs. In 1867, when 
Charles Dickens was given a dinner in New York, at the Press 
Club, no women were officially placed among the guests. The year 
following women organized the Sorosis, which in 1889 was ex¬ 
panded into the General Federation of Women’s Clubs. In 
1939 there were more than 15,000 local clubs for women, with a 
membership of more than 2,000,000. 

As an example of the American dub idea, the Elks may he 
cited. The original club was founded in New York in 1866 as a 
jolly group of men who wished to protest against the cxci.se laws 
and who took as their emblem the head of an animal in Bamum’s 
old museum. Gradually this good-fellowship club took on the 
benevolent asfzccts of helping its members, though never losing 
sight of the pleasures of informal meetings at a common place. 
In 1939 there were more than 1,300 of these clubs and lodges 
having in all a membership of 497,000. Each year millions of 
dollars are donated to charity by this membership. The g<x>d- 
fellowship dub has passed from the city to the country, where 
members meet less frequently and for special occasions. It has 
become a hunting dub, or a fishing dub, or one of the approxi¬ 


mately 6,000 golf dubs scattered throughout the country. 

The expansion of the United Slates overseas has led to the 
formation of purely American dubs after the custom of the 
English. There is the Army *md Na\7 Club in Manila, the Uni¬ 
versity Club at Honolulu. So there is the American Club at 
Mexico City, and similar dubs in London and Paris and other 
foreign centres. (W. S. Hi) 

CLUE or CLEW, the thread of life, which, according to 
the fable, the Fates spin for every man tG.E. cluwf, a ball of 
thread). The figurative meaning, a piece of evidence leading to 
discovery, is derived from the story of Theseus, who was guided 
through the labyrinth bv the ball of thread held by ;\riadnc. 

CLUENTIUS HABITUS, AULUS, of Larinum in Sam- 
nium, the hero of a Roman came aHtbre. In 74 h.c. he accused 
his step-father Statius Albius Oppianicus of an attempt to poison 
him, and Oppianicus was condemned. But there had been bribery; 
Clucntius was degraded, and in 66 charged with having caused his 
step-father to be i)oisoned. Cicero defended Cluentius, who was 
acquitted. The speech is considered one of Cicero's best, and is 
more quoted by Quintilian than any other. 

See Quintilian. In$t. ii. 17, 21. Editions of the speech by W. Y 
Fausset (1S87), W. Ramsay (1883) ; .srr also II. Nettleship, Lreturu 
and Essays (1885). 

CLUJ (Ger. Klauscnburg; Hung. Koluz.svar). a city of Tran¬ 
sylvania, capita] of the department of Cluj, and lonnerly of the 
principality of Transylvania, Pop. (1939) 100,274, mostly 

Magyars, Rumanians and Jews. Cluj lies mainly on llte right 
bank of the Somos Mic, among coicsiderable hill.s. On the left 
bank is the “Bridge Suburb’’ and the citadel. The .streets have 
a modern appearance. In the central square is the fine Gothic 
church of St. Michael (1396-1432), and in front of it a statue 
of Matthias Corvinus (1902), One side of the square is formed 
by the Batthanyi palace, formerly of the princes of Transylvania. 
Other noteworthy buildings arc the Reformed church, built by 
Matthias Corvinus in i486 and ceded to the Calvinists by Gabriel 
Bethlen in 1662, containing the coats of arms of the old Hun¬ 
garian dominant families, the house in wliich Matthias Corvinus 
was born (1443), now an ethnographical museum, and many 
palaces of (he Hungarian nobility. Cluj is an orthodox bishopric, 
also a bishopric of the Reformed and Uniatc Churches; and 
lK)s.ses.scs a university, a court of appeal, a tlicatre, ofK.Ta and 
several rnu.scums. Its industry includes textile, paper, sugar, 
candle, .soap and earthenware factories, breweries and distilleries. 

Cluj is believed to occupy the site of a Roman settlement 
named Napoca. It was colonized by Saxons in 1178, and at first 
enjoyed many privilcge.s and great prn.sperify; but many Saxon.s 
left it in the i6th century in consezjuence of the introduction of 
Uniatc doctrine, and it presently became the centre of the Magyar 
element in Transylvania. It was capital of Transylvania and seat 
of the Transylvanian diets. 

Cluj, coveted by Hungary .since W’orld War I, was reded to 
that country by Rumania .Aug. 30, 1940, by the award of Vienna. 
Thi.s award was dictated by Germ.my and Italy. 

CLUMP, a lump, group or duster, e g., of trees. A clumsy 
shoe worn by German peasants, made .from a single piece of 
wood; the thick extra sole added to heavy boot.s for rough wear. 
Shoemakers speak of clumping a boot when a new sole is nailed, 
not sewn by hand, to the old sole. 

CLUNES^ a borough of Talbot county, Victoria, Australia, 
97) ra. by rail N.W’. of Melbourne. Pop. (1933) 1,182. It is the 
centre of an agricultural, jiastoral and mining district, in which 
gold was first discovered in 1851. It lies in a healthy and pictur¬ 
esque situation at an elevation of i,o8x feet. An annual agricul¬ 
tural exhibition and large weekly cattle .sales are held in the 
town. 

CLUNY or CLUGNY, a town of east central France, in the 
department of Sa6ne-et-Loire, on the left bank of the Grosne, 14 
mi. N.W. of Macon. Pop. (1936) .^678. The interest of the town 
lies in its specimens of mediaeval architecture, which include, be¬ 
sides its celebrated abbey, the Gothic church of Notre-Dame, the 
church of St. Marcel with its beautiful Romanesque spire, portions 
of the ancient fortifications and a number of old houses. Cluny 
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gradually increased in importance with the founding of the abbey 
(910) and the development of the religious fraternity, and in 1090 
received a communal charter from the abbot St. Hugh. In 1471 the 
town wa.s taken by the troops of Louis XI. In 1529 the abbey 
wa.s given “in cornrt,endafn’‘ to the family of Guise. The town 
and abbey suffered during the Wars of Religion of the 16th cen¬ 
tury, and the ablx-y was clo.secl in i 790. 

T'hc chief remains of the abbey arc the ruins of the basilica of 
St. Peter anti the abbot’s palace. The church wms a Romanesque 
building, completed early in the 12th century, and until the erec¬ 
tion of St. Peter at Rome was the largest eccle-siasti( al building in 
Euroi>e. It was in great part demolished under the Pir.st Empire, 
but (he .south transej)t. a high octagonal tower, the chapwl of 
bourbon (15th (entur>'), and the ruins of the apse still remain 
In 1750 the abbey buildings were largely rebuilt The abbot’s 
palace (15th century) serves as hotrl-f/e-ville, library and mu¬ 
seum. The town has (juarries of limestone and building-stone, and 
manufactures pottery, leather and paper. 

The Order of Cluniac Benedictines. —The Monastery of 
Cluny was founded in qto by William I. the Pious, count of 
Auvergne and diike of (iuienne (A(juitaine). The first abbot was 
berno, who had under his rule two mona.stcries in the neighbour¬ 
hood. beff)re his death in 927 two or three more came under his 
control, so that he be(|ueathe(l to his successor the government of 
a little grou[) of five* or si.v houses, which became the nucleus of 
the* order e^f ('limy berno's successor wa.s Odo; armed with papal 
privileges he set to work to maker (’limy the centre of a revival 
and reform among the* mcmasterie-s of I'rance; he also journeyed 
to Italy, and induced some of the great benedictine hou.ses (ser 
bF:.\Lnr(:Ti.\KS), and among them St, benedict’s own monasteries 
of Subiaco and Monte; (’assino, to receive the reform and adopt 
the ('luny manner of life, I'he jerocess of extension, partly by 
founding new houses, partly by incoriiorating old ones, went on 
under Odo's sue cfssors, so that by the middle of the ulfi century 
(’limy had become the centre and head of a great order embrac¬ 
ing ,114 monasteries—the* nunibc'r 2.000, somc’times given, is an 
c'x.iggeratioii—in all parts of hairope, in ITane e, Italy, the Empire, 
Lorraine, Spain, laigl.md, Scot land, Pol.md, and eve-n in (he Holy 
Land And the intluenee- of C'limy extended far beyond the actual 
order; many moiia si erics liesides Monte ('assino and Subiaco 
adopted its e iislom.s and manner of life without subjecting them- 
sc'lves to its sway, 1 leury and llirsau may be mentioned ns con- 
S|»ic uiHls e.xample.s. 

If its intluenec' on the* siibse(|iient history of monastic and 
religious life* and org.ini/;ition be considered, the* most note-worthy 
fe-alure of the Cluny s\ s(em wa.s its external polity. whi» h consti¬ 
tuted it a verilal>le- “order" in the mode-rn sense of the word, 
the lirst that h.iel e-.xisted since- th.it of P.ichonu'us (.\cc Monasti- 
i iSM I ,MI the- hoose-s (h.it be-longed, either by found.ition or incor- 
jKiration, to the ('limy sysle-in were ali.solutely subject to Cluny 
atid its abbot, who w.is “gene-ra!" in the same .scn.se as the general 
of the Jesuits or nominicans, the practically absolute ruler of 
the whole sy.stein. ’Fhe superiors of all the subject bouses (usually 
priors, not abbots) were his nominees; ever>' member of the order 
was [irofesse'd by his {X’rmission, anil had to pass some of the 
early years of his monastic life- at Cluny itself; the abbot of Cluny 
had entire- control o\er e\e-ry one of the monks—some 10.000, it 
is said; it e\en e ami- about that he had the practical ap[)ointnicn( 
of his sue cessor l-’or a description and criticism of the .system, ser 
P. A (iascjUi-t, Sk'i'tili of Monastic Constitutional History, pp, 
xx.xii-XXXV (the Introdiie f ion to rnci ed. [t.Sejf] of the English 
tran.s of the Monks oj the \\’cst) \ here it must suflice to .say that 
it is the very antithi-sis of the benedict ine |K)lity. 

The greatness of Cluny is really the greatness of its early 
abbots If the short reign of the unworthy Pontius be exccptecl, 
('lunv was ruli-cl during a |H'riod of about 250 years (910-1157) 
by-a succession of .seven great abbots, who combined those high 
qualities of character, ability and religion that were m'cessary for 
so commanding a |K)-^ition; they were benio, Odo. Aymard, i 
Majolus (Maieul), (.)dilo. Hugh. Peter the X'enerable. Sprung' 
from noole families of the neighbourhood, educated to the highest i 
level of the culture of those limes; taking part in all great move- | 


ments of ecclesiastical and temporal politics; refusing the first 
sees in Western Christendom, the cardinalate, and the papacy 
itself, they ever remained true to their state as monks, without loss 
of piety or religion. Four of them, indeed, Odo, Maicul, Odilo 
and Hugh, arc venerated as saints. 

In the movement associated with the name of Hildebrand the 
influence of Cluny was thrown strongly on the side of religious 
and ecclesiastical reform, as in the suppression of simony and the 
enforcing of clerical celibacy; but in the struggle between the 
papacy and the Empire the abbots of Cluny seem to have exer¬ 
cised a moderating influence, Hildebrand himself, though probably 
not a monk of Cluny, was a monk of a Cluniac monastery in 
Rome; his successor. Urban IT, was actually a Cluny monk, ns 
was Paschal II. It may safely be said that from the middle of the 
loth century until the middle of ihe 12th, Cluny was the chief 
centre of religious influence throughout Western Eurofx;, and the 
abbot of Cluny, next to the pope, the most important and powerful 
ccclesia.stic in Ihe Latin Church. 

During the abbacy of Peter the Venerable (ii22-1157) it 
became clear that, after a lapse of two centuries, a renewal of 
the framework of the life and a rcviv-al of its spirit had become 
necessary. Accordingly he summoned a great chapter of the w'hole 
order whereat the jiriors and representatives of the subject 
hou.ses attendc'd in such numbers that, along with the Cluny coin- 
rnunify, (he a.ssemhly consisted of 1,200 monks. This chapter 
drew up the 76 .statutes associated with Peter’s name, ri'gulating 
the whole range of claustral life, and solemnly promulgated as 
binding on the whole ('luniac obedience. But these me*a.sures did 
not su(cc(-d in saving Cluny from a rapid decline that set in imme¬ 
diately after I’l-ter's death. 'I'he rise of the Cistercians and the 
mendicant orders were contributory cau.se.s, and al.so the difiicul- 
ties experienced in kt-eping houses in other countries subject to a 
French superior. And so the great .sy.stcm gradually became a 
mere; congregation of French houses, which was tiissolved in 1790. 

Cluniac hou.ses wa-re introduced into England under the Con¬ 
queror. The first foundation wa.s at Barnstaple; the second at 
Le-we-s by William de Ware-nne, in 1077, and it counted as one of 
he “Five Daughters of Cluny." Though the bonds with Cluny 
seem to have been much relaxed if not wholly broken, the Clu¬ 
niac house's continued as a .separate group up to the dissolution, 
nev-e-r taking part in the chafXers of the .Kngli.sh Benedictines. 

,M»ri(lgcel accounts, with re-fercnci's to the; most re-cent literature, 
may be found in Ht-imbuchor, Orden und Kongregationen (1896), 
i. § 20; Her/og-Hauek, Rcalcncyklopddie (i-d. j), art. “Cluni" (Grut/.- 
rnadie-r) ; and the Catholic Encyclopaedia, art. “Cluny” (Srekur ); Die 
i 'luniact user (181)1-1894). .An aiiounl is given in Maitland, Dark 
.li:'-', §5 wiii.-.wvi. The- story of the- English houses is briully 
ske-tihe-d in (he- second chapter of E. A. Gasquel’s Henry VIII. and 
the English Monasteries (the larger ed., 1880) ; sec also the same 
writer's English Monastic Lijc. 

CLUSERET, GUSTAVE PAUL (18:3-1900), delegate for 
war of the Paris ('ommune, was born in Paris, on June 13, 1823. 
lie was an olfice-r of the garde mobile during the second republic 
(1848). joinc'd Garibaldi's volunteers in 1H60 and in 1S61 went to 
the United States to take part in the Civil War. After this cam¬ 
paign he assumed the title of General, which he said had been 
granted to him ix-r.sonally by Abraham Lincoln. He also took part 
in the Fenian insurrection in Ireland of 1866-67. On his return 
to France he became a member of the Internationa! Working 
Men’s Association (see Intkrnation vl. The), and on the news 
of the Communard revolt of March 18. 1871, hurried to Paris. 
His military title, his advanced opinions, and his presumed talents 
g.a\-e him great intluence among the Paris workers; he was not, 
however, elected a member of the Commune till the supplemen¬ 
tal^’- elections of April 16. After the disastrous failures of Lullicr 
and Bcrgeret, the Commune appointed him to the charge of the 
Department of War, trusting to his record and his own assertions. 
But, brave though he was personally, Cluscret was hopelessly 
unfit to organize any military op(;ration. He failed to introduce 
order into his department, to prevent the continual meddling and 
contradiction by the central committee of the National Guard, to 
organize a park of artiller>'. or even to relieve the men in the 
trenches. Under his direction, with a nominal force of icx3,ooc 



CLUSIUM—CLUTCH 


863 


guards, the defence of Paris was maintained by no more than 
about 10,000, usually the same 10,000. When the Commune real¬ 
ized the extent of his incompetence and arrested him, on May 1, 
the fate of the insurrection was already decided. Cluseret had been 
charged with treason, but his crime was inefficiency. On May 24 
the entry of the Versailles troops into Paris saved him from con¬ 
demnation by the Communard courts and he escaped from France. 
He returned in 1S84, sat as deputy for Toulon in 1888-89, and 
died on Aug. 21, 1900. (See Commune.) 

See Mimoirea du GMral Cluseret: le deuxiiime si^^e de Paris, la fin 
de Vempire (1887-88) ; P. LissaRaray, History of the Commune of 
1871 (1902) ; G. da Costa, La Commune Vhite (1903); R. W. Post- 
gate, Revolution from ijSg to igoO (1920). (R. W. P.) 

CLUSIUM (mod. Chiusi, q.v.), an ancient town of Italy, one 
of the 12 cities of F^truria, on an isolated hill at the South end 
of the valley of the Clanis (Chiana). It first appears in Roman 
history at the end of the 7th century n.c . when it joined the other 
Etruscan towns against Tarquinius Pri,scus: and at the end of the 
6th century b.c. it placed itself, under its king Lars Porsena, at 
the head of the attempt to re-establish the Tarquins in Rome. At 
the time of the invasion of the Cauls in 391 b.c., the Roman en¬ 
voys who had come-to intercede for the people of Clusium with 
the Gauls took part in the battle which followed; and this de¬ 
termined the Gauls to march on Rome. Clusium came under 
Roman supremacy before 225 b.c., when the Gauls advanced thus 
far. The Via Cassia, constructed after 187 b.c., passed just be¬ 
low the town. In imperial times its grain and grapes were famous. 
Christianity found its way into Clu.sium as early as the 3rd cen¬ 
tury. In A.I). 5.|o it is nam(Ml as a strong place to which Vitiges 
sent a garrison of a thousand men. 

Fragments of the Etruscan towm walls arc built into the medi¬ 
aeval fortifications. Under the town extends an elaborate system 
of rock-cut pas.sages, i)rohahly drains. Extensive Etruscan ceme- 
teri(‘s surround the city on all sides. The prevalence of cremation 
in the early period led to the development of the so-called tombe 
a zirv, in which the cinerar}' urn (often with a human head) is 
placed in a large clay jar (ziro, Lat. dolium). This was followed 
by the tombe a camera, in which the tomb is a chamber hewn in 
the rock. From one of the earliest of these came the famous 
Erantjois vase; another is the Tomha della Scimmia (the monkey ), 
with a painted frieze in the central chamber. The most remark¬ 
able group of tombs is, however, that of Poggio Gaiella, 3m. to 
the N., where the hill is honeycombed with chambers in three 
storeys, partly connected by a system of passages. Other note¬ 
worthy tombs are those of the Granduca, with a .single subter¬ 
ranean chamber carefully constructed in travertine, and contain¬ 
ing eight cinerary urns of the .same material; of Vigna Grande; 
of Colie Casuccini (the ancient stone door of which is still in 
working order), with two chambers, containing paintings repre¬ 
senting funeral riles. Nearly 3,000 Etruscan inscriptions have 
come to light from Clusium and its district alone, while the part 
of Etruria north of it as far as the Arno has produced barely 
500. Among the later tombs bilingual inscriptions are by no means 
rare, and both Etruscan and Latin inscriptions are often found 
in the same cemeteries. Many inscriptions are painted upon tiles 
which closed the niches containing the cinerary urns. In Roman 
times the territory of Clusium seems to have extended as far as 
Lake Trasimene. The local mu.seum contains important objects 
from the necropolis, bucchero, sepulchral urns, painted vases, 
and stone cippi with reliefs. 

Two Christian catacombs have been found near Clusium, one 
in the hill of S. Caterina near the railway station, the inscriptions 
of which seem to go back to the 3rd century; another im. to the 
E. in a hiii on which a church and monastery of S. Mustiola 
stood, which goes back to the 4th century, among its numerous 
inscriptions l)eing one with the date a.d. 303, and the tombstone of 
L. Petronius Dexter, bishop of Clusium, who died in a.d. 322. To 
the west and north-west of Chiusi-at Cetona, Sartcano, Chianciano 
and Montcpulciano other Etruscan cemeteries have been dis¬ 
covered; the objects from them have mostly passed to large 
museums or been dispersed. 


Tho oldest form, the claw or Jaw 
clutch, can only bo put In when the 
mechanism It running at low speed, 
while with the spiral clutch, the drive 
cannot be reversed 


See R. Bianchi-BandinelU in Monumenti dei Uncel for a detailed 
account of the tombs; and cf. D. Randall Maclver, illlattovaHS and 
Early Etruscans (Oxford, 1924). (T. A.) 

CLUTCH, a device by means of which connected shafts or 
other mechanisms, such as engaging pulleys, gears and other rotat¬ 
ing parts, may be disconnected at will. A dutch is frequently 
required to operate many times in the course of a minute and, as 
in the spindle of the automatic screw machine, which often runs 
^ ^ may be required 

H —rn to reverse its action several 

times within a few seconds, 

—-- ('lutches may be divided into two 

.y general clas.ses. namely: Eo-sitive 

; t _ __ B..i clutches and friction dutches. 

i j ■ ugj ^ gjgg Positive Clutches.— I'he sim- 
A positive dutch is 

j the jaw or ckiw type shown in fig. 

a j „ -- 1. One part of the dutch is 

i r—- / _ keyed or pinned rigidly to the 

“■ ^ shaft while the other part is slot- 

f n ted, thus permitting it to be en- 

' 1 4 gaged with, or di.sen gaged from. 

Ljjjjj_ y _ the first i>art by slitling it along 

tbc .shaft. I'he interlocking jaws 
g BBSBililP ui)on the abutting faces of the 

--clutch mav have various forms, 

FiC. 1.—(A) CLAW OR JAW CLUTCH. , il- , i • i . l 

(B) SPIRAL CLAW. OR RATCHET In mathiiic 10 ()ls the J.'IW dul(h 
CLUTCH is applied extensively anil is used 

Th® oidott form, the claw or jaw for instantaneous disconnection 
clutch can only bo put In when th# ,lrjve to a lecd screw. 

mechanism It running at low speed, , 

while with the spiral clutch, the drive An automatic trij) (levite jerks 
cannot be reversed |he clutch teeth out of mesh. A 

spiral claw dutch is utilized so that a drive cannot be reversed, 
this act forcing the teeth apart. Both types are shown in fig, i. 

The number of jaws on dutches dejiends U[)on the iironiptne.s.s 
with which a clutch must ad. In punching and sln-aring madiin- 
er>'. the number varies from two to four, while in other classes 
of machinery the number of jaws may run as high as 24. 

The freewheel clutch, commonly ajiplied to bieyde.s. but hav¬ 
ing other mechanical applications, is another form of positive 
clutch. This engages the rear sprocket with the rear wheel when 
the pedals are rotated forwards and permits the rear wheel to 
revolve free from the rear sprocket when the i)e(lals are stopped. 

Friction Clutches.—The object (if a friction clutch is to con¬ 
nect a rotating member to one that is stationary, to bring it up 
to .speed, and to transmit the required power with a minimum 

-amount of slijijiagc* In connec- 

^ tion with madiim' tools, a fric (ion 
.ftMK dutch introduces what might bi‘ 

jr / termed a safety device in that 

// / it will slip when the pres.sure on 

/ the cutting tool becomes ex- 

cessive, thus preventing the 
-riTwiwti. {breaking of gears or other parts. 

__According ‘ to the direction in 

Fic. 2.— CONE CLUTCH FOR MOTOR which the pTcssurc between the 
LORRY OR MOTOR TRUCK contact suffacc is applied, fric- 

U»ed in mechine tool*, other apper.tui f-mtehrs nriv hr further 

end heavy eutomoblle*. A lorry clutch ciuicnts may nr lurincr 

It »howr* within the fly-wheel, with divided into axial dutches and 
fabric lining riveted on j-jfP clulches. 

Axial clutches manufactured by the various builders of trans- 
mi.s.sion machinery, machine tools and motor cars, are usually of 
one of the following three tyfics: Cone, disc and combined coni¬ 
cal disc. The cone clutch is the simplest form of friction clutch 
that can be devised, and if.properly designed will give entire sat¬ 
isfaction in many mechanisms such as lathes, machine tools, 
hoisting apparatus, lorries, heavy automobiles. Two tyjH^s of 
cone clutches, the single-cone and the double-cone, are usually 
met with. The single-cone clutch consists of a “male” cone of 
cast iron or specially treated steel keyed rigidly to a driving shaft 
with a .second or “female” cone facecl with cork, leather, asbestos, 
or other material, which is fitted to the driven shaft by means of a 
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feather key. This key permits the driven cone to be engaged with 
the driving cone, thu.s transmitting the power from one shaft L 
the other. The hub of the driven cone is fitted with a groove inti 
which a shifter colJar is operated by the engaging lever or toggle 
as shown in fig. 2. When applied to vehicles the op>erating ieve; 
is usually replaced by a strong spring which performs the sam( 
function. The double-cone clutch i.s based on similar principles. 

The disc-clutch—known al.so as the plate clutch (fig. 3)—^i: 
a series of disc.s arranged in such a manner that each driven dis( 
i.H located between two driving discs. The 
two tyjxrs in common use are the single- 
di.se in which a .single di.se serves a.s the 
driven member and the multiple-disc in 
which two or more discs act as the driven 
member. The single-disc clutch construc¬ 
tion includc.s a fabric-faced disc which is 
grijjped on each side between a fly-wheel or 
other member and a pressure disc forced 
up by springs, toggle levers or other de¬ 
vices. Multi[)le-disc clutche.s are capa’ '_ 

of transmitting large liowers at high speeds fig 3 — single plate 
and have wide usage in motor tars, lorries clutch, or disc- 
(irucks), cranes, hoist-H and heavy gearing, clutch, much used in 
A sfX'cial form of hydrauJitally ojx'rated 

di.se clutch is useiJ in some American vessels, such as torpedo 
boat de.stroyers, to disconnect the. cruising engines from the turbine 
shafts without slopping the propelling machinery. 

In addition to the asbe.stos-fubric faced steel disc used for the 
friction .surfaces, the following are sometimes used: Steel against 
steel; .steel against steel with cork inserts; steel against bronze. 

A combination of steel and bronze working in oil or dry steel and 
fabric may be used 

A combined conital-disc clutch is one in which the contact sur- 
fa( es of the di.sc or disc.s arc roniral. In the Hele-Shaw conical disc 
clutch, shown in tig, 4, the driving and driven di.scs have a V-shaped 
annular groove, the sides of which form the surfaces in contact. 
Phosphor-bronze driving discs are provided with notches on the 
outer periphery whi(h engage with suitable projections on the 
|)resse(l .steel casing. The mild .steel driven disc.s have notches on 
the inner bore which engage with the corresi)onding projections on 
a steel .spider which is splined to the shaft. 'Fhe V groove in the 
dis(s permits a free circulation of oil, and at the same time en¬ 
sures fairly rajrid dissipation of the heat generated when the 
clutch is allowed to slip 

One of the recent developments with the disc type is the mag¬ 
netic clutc h. No toggles, lever or mechanical movements are fitted, 
but the friction surfaces are brought together by magnetic force 
when the current is swilc hed on. As may be seen in fig. 5 the driven 
disc is held a little way off by a spring 
plate. As the coils in the driving disc are 
enc'i'gizecl the resulting magnetic: pull draws 
the driven disc against the friction lining 
1'he magnetic pull does not attain its full 
value immediately and c.c)n.scciuently the 
start i.s made without grabbing. 

In the rim-clutches pressure is obtained 
on the jXTiphery of a rim and the various 
designs are known as block, split-ring, 
liancl, and roller, dependirrg upon the man- 



Fig. a.—h e l e s h a w 
clutch plates, with V. 

ner in which the pressure is applied to the shaped grooves, the 
exterior or interior of ihe rim. Hlcuk only parts making 
clutches are used thielly on line shafts and ^n'CTIonal contact 
countershafts, although there are several designs that have given 
good service on machine tools. Split-ring clutches are used lor all 
classes of .service but their greatest field of application appears to 
be in connection with maciiine tools, or in places W'here the diam¬ 
eter of the clutch as well as the .space taken up by the clutch is 
fimited. Hand clutches arc usually installed when it is neces.sary to 
transmit heavy load.s accomjwnicd by shocks, as for example, in 
the drives of rolling mills and heavy mine hoist. The roller clutch 
i.s used princitKilly for punching presses. 

A block clutch used for shaft work consists of a shell running 


loose on the shaft, into which are fitted two brass or bronze shoes. 
The shoes are fastened loosely to a sleeve, which in turn is slotted 
to the shaft. The shoes are pressed against the inner surface of 
the shell by means of an eccentric screw or wedge. 

The split-ring clutch consists of an outer shell running loose 
on a shaft or sleeve; into this shell is fitted a split-ring. The 
latter may be exjxindcd by the action of a pair of levers as shown 




Fig. 5.—VIEWS of magnetic clutch, a. showing clutch with 

current ON. B. WITH CURRENT OFF. IN WHICH MAGNETIC PULL BRINGS 
SURFACES TOGETHER WHEN THE CURRENT IS TURNED ON. TRANSMITTING 
OVER 2,000 HORSE POWER IN THE LARGE CLUTCHES 

in the Heywood and Bridge clutch in fig. 6, or by means of a 
wedge. A sliding sleeve forms a convenient means of engaging a 
luitable lever. A sliding sleeve, operated by a suitable lever, 
orms a convenient means of engaging the split ring with the 
outer shell. 

In general, a band clutch consists of a flexible steel band, cither 
plain or faced with wood or asbestos fabric, one end of which is 
ixed and the other is free to move in a circumferential direction. 
>ue to the pull exerted by the Of>erating mechanism on the free 
end of the band, the latter is made to grip the driving or driven 
member. 

The roller clutch has a cam keyed to the crankshaft on the cir- 
umference of which a number of reces.ses, forming inclined 
>lanes. have been cut. Rollers, rolling up these inclined planes 
due to the action of a shell, wedge themselves between the cam 
and the clutch ring, thus causing the crankshaft to rotate with a 
flywheel. The rollers are held in place and controlled by a shell 
w'hich is connected with the crankshaft by means of a -spring, 
which is in turn operated by a treadle. 

In rolling mills a special friction clutch, known as a “coil- 
clutch,” having a flexible steel coil connected with the driven 
shaft and a cone on the driving shaft has been brought into use. 
This type of clutch has ver>' sensitive control, On a test made in 
a rolling mill, a load of 11 tons was lowered by means of a crane 
on to an egg without crushing it and held there for three minutes 
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A Special application of the block clutch is the “centrifugal- 
clutch” which, by utilizing the principle of centrifugal force, 
throws out slipper-blocks against the interior wall of the clutch 
to enable an electric motor to obtain a proper start before pick¬ 
ing up the load. The weight of the shoes is so regulated that 
when the motor is running at full speed the power transmitted by 
the shoes equals the power of the motor and all slip ceases. 

In motor car service, it is very de.sirablc that the car be started 
without jerks. In order to secure smooth clutch engagement, the 
designers of clutches were compelled to originate devices that 
insured evenness of contact between the friction surfaces. In gen¬ 
eral the function of these devices is to raise slightly the cone 
facing at intervals around the periphery so that upon engagement 
only a small portion of the friction surface comes into contact 
with the flywheel rim. As soon as the full spring pressure is ex¬ 
erted, the facing is depressed and the entire surface of the cone 
becomes active. In addition to securing smooth and easy clutch 
engagement some means must be provided to prevent the spin¬ 
ning of the clutch when it is disengaged. By keeping the size and 



tr coutTBST or «. d. rcTH* and co. ltd. 


Fig. 7.—COIL clutch, which causes great friction by the grip 
OF the coil when it is thrust on to a cone on the driving shaft 

weight down to a minimum spinning may be reduced slightly. To 
overcome the spinning action completely small brakes that are 
brought into action when the pedal is depressed must be pro¬ 
vided. (F. H.) 

CLUWER (Cluver, Cluvier, Cluverius), PHILIP (1580- 
1633), German geographer and historian, was bom at Danzig. 
He studied law at Leyden, but soon turned his attention to his¬ 
tory and geography, which were then taught there by Josepib 
Scaliger. He finally settled in Holland, where (after 1616) he 
received a regular pension from Leyden academy. In x6xx be 


began to publish his works. He died at Leyden in 1633. His 
principal writings are: Germania Antigua (1616), SicUiae An- 
tiguae libri duo, Sardinia et Corsica Antigua (1619), and the i)Ost- 
humous Italia Antigua (1624) and Introductio in Universam 
Geoftraphiam (1629). 

CLYDE, COLIN CAMPBELL, Baron (1792-1863), Brit¬ 
ish soldier, was born at Glasgow on Oct. 20, 1792. He received 
his education at the Glasgow high school, and when only 16 years 
of age obtained an ensigney in the 9th Foot. He fought under Sir 
Arthur Wellesley at Vimiera, took part in the retreat of Sir John 
Moore, and was present at the battle of Corunna. He shared in all 
the fighting of the Peninsular campaigns, and was .severely 
wounded while leading a storming-party at the attack on San Se¬ 
bastian. He was again wounded at the passage of the Bid.issoa, and 
compelled to return to England. Camijbell held a command in the 
American expedition of 1814; and after the peace of the following 
year he devoted himself to studying the theoretical branches of his 
profession. In 1823 he quelled the negro in.surrc( tion in Demerara. 
In 1832 he became lieutenant-colonel of the 98th Foot, and with 
that regiment rendered distinguished service in the Chinese War of 
1842. Campbell was next employed in the Sikh War of 1S48-49, 
under Lord Gough. At Chillianwalla, where he was wounded, and 
at the decisive victory of Gujarat, his skill and valour largely con¬ 
tributed to the success of the British arms. He was made a K.C.B. 
in 1849, and specially named in the thanks of parliament. 

Sir Colin Campbell returned home in 1853. In ihe Crimean War 
he commanded the Highland brigade, which formed part of the 
duke of Cambridge’s divi.sion. The brigade and its leader distin¬ 
guished themselves very greatly at the Alma; and with his “thin 
red line” of Highlanders he repulsed the Russian attack on Bala- 
klava. At the close of the war Sir Colin was promoted G.C.B. 

The outbreak of the Indian Mutiny called for a general of tried 
experience; and on July ii, 1857, the command was offered to him 
by Lord Panmure. On being asked when he would be ready to 
set out, the veteran replied, “Within twenty-four hours.” He left 
EiM?iand the next evening, and reached Calcutta on Aug. 13. He 
started for the front on Oct. 27 and on Nov. 17 relieved Lucknow 
for the second time. He continued in charge of operations in 
Oudh until the end of the mutiny. For these serv'icc.s be was raised 
to the peerage, in 1858, as Lord Clyde; and, returning to England 
in the next year, he received the thanks of both Houses of Parlia¬ 
ment and a pension of £2,000 a year. He died on Aug. 14, 1863. 

See Sir Owen Tudor Bumc, Clyde and Strathnatm (“Rulers of 
India” series, 1891); and L. Shadwell, Life of Colin Campbell, Lord 
Clyde (1881). 
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CLYDE, I he |)rincii)al river of Lanarkshire. Scotland (VV'el.sb, 
Clwy<t, “far hearri,’’ “stronf,'.” the Cilotta of Tacitust, also the 
name of the estuary which forms the lar^jcst firth on the wc.st 
c<jast. 

The River. —Dacr Water, risinf? in Gana Hill (2,190 ft.) on 
the borders of Lanarkshire and Dumfriesshire, after a course of 
loj; m., and J’otrail Uairr, risini,' m. farther west in the same 
hilly (.rmntry (ijjjS ft } niter runninp north-north-east for 7 m., 
unite ^ j m .S, of LIvanfoot to form (he Clyde, of which they are 
(he prjnripal heads/re.ims, Ihouch rnnny burns in these u[>lnnds j 
are (out rif»(i(ory. 'fhe (ild rhyme th.if ".\nn;m, Tweed and Clyde ! 
rise a out (i’.ie hillside* ' is iKjf true, for I.ittle Clyde Hum here 
referred to, rising' in Clyde Law (--.np ft ), is only an affluent 
and not a parent stream. I rijm the jutution of the Daer and 
Lotrail the river runs mainly northward, but winds eastward 
aremnd 'I'inlo Hill, somewhat north-westerly to near Carstairs, 
where it bends west and south. Lrorn MariHTfu-ld, a point about 
4 ni. al)ove Lanark, it keeps a norih-westerly direction for the 
rest of its (oiirse as a ri\'er The total lenj'th from the head of I 
the Daer to Dumbarton is 106 in . and it drains an area estimated ! 
at 1.4H1 s(iuare rn. It, is thus the third longest river in Scotland 
(bein;;: exceeded by the Spe.v and 'ra>'), but in r<*spect of the* indus- 
Irirs on its lower lianks and its sea-liorne commerce, it is one of 
the most import ant rivers in the w’orld. Near Lanark it is broken 1 
by tour leleliratc'd falls (Honninmon Corra, Dundaff and .Slone- j 
b\’res Linns) within a distaiue of 4:,’ ni. Within thi.s distance ' 
the ri\(T tails j <0 ft. Lrorn Sioneltyres Linn to the sea the fall ' 
is [irac til ally 4 It in ('very mile. The chief viliaRes and towns on | 
or (lose to the ri\'er between its source and (JlasRow are Craw'- j 
ford, LamiiiRlon, New Lanark, Lanark. Hamilton. Bolhwell, 
Hlantyre and CddiiiRston. At MowliriR (poll. i.oiS)—the i>oint of 
transhipment for the I'orth and (.'lyde Caiud—the river wiclens, 
(he (airway beioR indicated by a stone' wall continued .seawards 
as far a^ Durnburton. Duintlass Point, near HowlinR, is the 
wesic-rn terminus ol the wall of Antoninus, or Grim's Dyk(r. 

As far down a*, the (alls the Clyde remains a imre fishiuR stream, 
but from the [loint at which it Ix'c omes an industrial river its 
waters are containinated. 'Towards (he end of the iHth century tht* 
river was yet fordalile at the Hroomielaw in the liearl of (ilasRow'. 
but since that period the stream has lieen converted into a water¬ 
way deep enough to allow larRe ships to aiuhor in the harbour 
(.vc'c Cii.ASoow I. Chclcsd.ilc', as the valley of the ui>i>er Clyde is 
(ailed, Ix'Riiis in the district w.ilered b\' lieadstreams of the river, 
the course ol which in eltect it follows as far as Bothwell, a dis¬ 
lam e c)t 50 m. li is renowned for its lireecl of cart-horses (spe- 
(.ilically known as Cl>clesdales), its orchards, fruit fields and 
market R.ircleiis, its co.il and iron mines. 

The Firth.-- I'rom Dnmbarlon, where the tilth is commonly 
considered to bcRin, to ,\ils.i CraiR, where it ends, the fairway 
measures (14 rn. Its width N'aric'.s from j m. at Dumbarton to ,%7 
m. from Girvan to the Mull ol Kintyre The depth varies from 
a low-tide tninimum of 2.' ft in the' iiaviRable channel at Dum¬ 
barton to nc'.irly 100 fathoms in the Sound of Bute and at oihcr 
points. 'The ('umlir.ies, Bute and .Vrran are the principal i.slands 
in its watc'rs. The' sea lochs all lie on the lliRhland shore, and 
comprise tiarc' Loch, Loth Lohr, I.och Goil, Holy Loch, Loch 
Striven, Loch Kiddon and Loch Tyne. The only rivers of any 
iniportamc feeditiR the’ 1 irth are the .Vyrshire streams, of which 
the chief are the Garncuk. Irxine. .‘\yr, Doon and Girvan. The 
tide ascends abo\e Gla.sRow, where its farther ri.se is barred by a 
weir The lu'ad-iM)rts are GlasRow. Port Glasgow', Greenock, 
Ardross.m, Irvine, Troon, .\>t and Campbeltown. In addition to 
harbour lights, beacuns on rocks and liRht-ships, there arc light¬ 
houses on .-\ilsa Craig. S.tmla. I)a\aar, Pladda. Holy Isle and 
Little Cumbrae, and at 'Purnberry Point. Cloch Point and Toward 
point Health and holiday resorts on the* lochs, island.s and m.!!!!- 
land coast are numerous. 

CLYDEBANK, a Large burgh, Dumliartonshire, Scotland, on 
Ihi" right fvank of the Clyde. 6 mi. from Glasgow, served by the 
L.Ni E.R. and by the L M.SR. Pop. (est. 1948) 47,912. In 1875 
the district was almost purely rural, but after that date many in¬ 
dustries were established. Dalmuir, Rilbowie and Yoker w’cre in¬ 


cluded in the burgh in 1886, but in 1912 Yoker w’as incorporated 
with Glasgow. At Clydebank are the large shipbuilding yard.s 
and engineering works of John Brown and Co.; at Kilbow'ie the 
Singer Manufacturing Co. has a large factory, and at Dalrauir are 
building and repairing yards of the Clyde Navigation trust. Clyde¬ 
bank, w'ith Dumbarton, returns one member to parliament. The 
i town was nearly obliterated by German air raids in 1941. 

I CLYNES, JOHN ROBERT (1869- ), English states- 

' man, wa.s born at UleJham. Lancs., on March 27, 1869, of working- 
cla.s.s parents, and worked himself as an arti.san for many years. 
He wa.s active in the trade-union movement, and eventually be¬ 
came {)resident of the National I’nion of General and Municipal 
WorkeTs, and chairman of its executive council. He entered par¬ 
liament as Labour member for north-east Manche.stcr (Platting 
division) in igo6, and has sat uninterruptedly for the same coti- 
stitucncy ever since. He was jiarliamentary secretary to the min¬ 
istry of food under Lord Rhondda (1917-18). and succeeded him 
as minister in igi8; but resigned after the armistice. 

At the beginning of the session of 1919 Clynes was elected vice- 
chairman of the Labour Party, and chairman in 1921. but after 
the election of 1922 the Labour M.I’.s selected J. R. MacDonald 
as parliamentary leader. As deputy leader Clynes moved on Jan. 
17, ICJ24. the Labour amendment of want of confidence in Bald¬ 
win’s (iovernment w-hich brought that Government down and put 
the Labour Party in office. He became lord privy seal and deputy 
leader of the Hou.se of Commons. Whether leader or deiiuty 
leader of his party, Clynes always spoke in the House of Commons 
with moderation, and was always heard with respect. He was 
secretary of state for home affairs from 1929 to 19^1. 

CNIDUS, an ancient city of Caria in Asia Minor, situated at 
the extremity of the long ])en)nsula that forms the soultiern side 
of the .Sinus Ceramic us or Gulf of (.'os. It was built partly on the 
mainland and partly on ttie Island of Triojiion or Caix' Krio, 
which anciently communicated with the continent liy a causeway 
and l)ri(lgc\ and now’ by a narrow sandy isthmus. B>’ nu'ans of the 
cau.seway the channel between island and mainland was formed 
into (W’o harbours, of which the larger or southern, w'as further 
enclosed by two strongly-built moles. 'The* extreme length of the 
city was little Jess than a mile, and the whole intramural area is 
thickly strewn with architectural remains. 'I'hc' walls. f)o(h insular 
and continental, can be traced throughout tlieir whole circuit; 
and in many places, especially round (he acropolis, at the north- 
cast corner of the city, they are remarkably pc'rfeci. Our know'l- 
edge of the site is largely due to the excavations executed by C. T. 
Newton in 1857-1H58; hut of recent years it has become a fre¬ 
quent calling station of touring steamers. Tlu' agora, the theatre, 
an odeum, a temple of Dionysus, a tcm[)lc of (he Mu.scs. a temple 
of Aphrodite and a great number of minor buildings ha\e ln*en 
identified, and the general ^ilan of the city has been very clearly 
I made out. 'The most famous statue by the older Praxiteles, the 
I .-Xphrodite, was made for Cnidus. It has perished. Tail late copies 
exist, of which the most faithful is in the Vatican gallery. In a 
I lemplc-enrlosurc C. T. Newton discovered a line seated statue 
of Demeter, which now adorns the British Mu.seum; and about 
4 m. south-east of the city he came ujxin the ruin.s ol a splendid 
tomb, and a colos.sal figure of a lion carved out of one filock of 
Pentelic marble. 10 ft. in length and 6 in height, W'hich has been 
supijoscd to commemorate (he great naval victory of Conon over 
the Lacedaemonian.s in 494 n.c. 

Cnidus W'as a city of high antiquity and probably of Lacedae¬ 
monian colonization. Along with Halicarnassus and Cos, and the 
Rhodian cities of Lindus. Camirus and lalysus it formed the 
Dorian Hexapolis. which held its confederate assemblies on the 
Triopian headland, and there celebrated game.s in honour of 
Apollo, Poseidon and the nymphs. The city was at first gov¬ 
erned by an oligarchic senate, composed of sixty members, known 
as &.nvr}gtovts, and presided over by a magistrate called an aptcr-qp 
but, though it is proved by inscriptions that the old names con¬ 
tinued to a very late period, the constitution underwent a popu¬ 
lar transformation. The situation of the city was favourable for 
commerce, and the Cnidians acquired comsiderable wealth, and 
were able to colonize the island of Lipari, and founded the city of 
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Corcyra Nigra in the Adriatic. They ultimately submitted to 
Cyrus, and from the battle of Einymedon to the latter part of 
the Peloponnesian War they were subject to Athens. In 394 b.c. 
C'onon fought off the port the battle which destroyed Spartan 
hegemony. The Romans easily obtained their allegiance, and re¬ 
warded them for help given against Antiochus by leaving them the 
freedom of their city. During the Byzantine period there must 
still have been a con.siderable population, for the ruins contain a 
large number of buildings t>elonging to the Byzantine style, and 
Christian sepulchres are common in the neighbourhood. 

Eudoxus, the astronomer, Ctesias, the writer on Persian his¬ 
tory. and So.stratus, the builder of the celebrated Pharos at Alex¬ 
andria. are the most remarkable of the Cnidians mentioned in 
histor>'. 

St’f C. T. Newton and R. P. Pullen. Hist. 0} Di.^f<n'rrh s at HoUcar^ 
Cniilin etc 

COACH, a large roofed or enclosed carritige for pas.sengers. 
which originated in Hungary at a place named Koc.s. trom which 
the name il.^elf is derived through the French ro<//e. As a general 
Urni, it is used (as in “coach-building") fur all carriages, and al.so 
in combination w’ilh c]ualifying attributes for particular forms 
(as in stage-coach, mail-coach, motor-coach, etc.); but the typical 
(oach implies four wh(‘els, springs and a roof. The stage-coach, 
with seats outside and in, w;is a public conveyance which was 
known in England from the toth century, and before railways the 
stage-coaches had rc'gular routes (stage's) all over the country; 
through their carrying the mails (from 17.S4) the term “mail- 
coach’ arose. Similar vehicles were u.sed in America and on the 
European continent. The though not invariably with 

four horses, w’as the Continental analogue' for public conveyance, 
with other minor varieties such as the S/rllvtu^rn and 

I'he dricing of coaches with four horses was a task in which a 
considerable amount of skill was re(|uired. and English lit era! un¬ 
is full of the dithculties and humours of “the road" in old days. 

form of sport thus arose for c'nterprisin^ members of the- nobility 
and gentry, and after the introduction of railw.iys made* the mail- 
coach obsolete as a matter of necessit>’, the old sj)ort of coaching 
for pleasure still survived, though only to a limited cxtc'nt. I'he 
Four-in-Iland Club was started in England in 1856 and the C'oach- 
ing Club in 1870, as the successors of the old Bensington Driving 
Club (1807-52), and I’our-Hor.se Club (i8o8-2q) ; and in America 
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the New York Coaching Club was founded in 1875. But coaching 
remains the sport of the wealthier classes, although in various 
parts of England (c.g., London to Brighton, and in the Lake dis¬ 
trict ). in America, and in Europe, public coaches still have their 
regular times and routes for those w^ho enjoy this form of travel. 
The earliest railway vehicles for j)assengers were merely the road 
coaches of the period adapted to run on rails, and the expression 
“coaching traftlc” is .still used in England to denote traflic carried 
in passenger trains. 

Of coaches possessing a history the two best known in Great 
Britain arc the king’s state coach, and that of the lord mayor of 
London. The latter is the older, having been l)uilt, or at least 
first used, for the procession of Sir Charles Asgil, lord mayor 
elect, in Nov. 1757. The body of this vehicle is not supported 


by spring.s. hut hung on leather straps; and the whole struc¬ 
ture is very tichly loaded with ornamental carving, gilding and 
p>aint-work. The different panels and the doors contain various 
allegorical groups of figures representing suitable .subjects, and 
heraldic devices painted in a spirited manner. 'I'he royal state 
coach, which is described as “the most superb carriage' ev er Iniilt,” 
was designed by Sir William Chambers, the paintings on it were 
executed by Cipriani, and the work w.is tom])leled in 17t)i, During 
the later jiart of (^ueen \ ic toria's reign it was hardly ever seen, 



The BRITISH ROYAL STATE COACH, COMPLFTED IN 1761 
This coach U used only (or coromunlal occasions luch as the oponino of 
parliament. The panels and door are covered with emblematic devices 


but on the accession of Edward VH. the' coach was once more put 
in order for u.sc on slate occ;isions. The following is an oO'Kial 
description of this famous roach: 

“The whole of the rarriaire and body is riddv’ ornanienti'd with 
laurel and carved work, beaulifiillv cill. The length. 2.\ ft.; width, 
8 ft. 3 in.; heif^ht, 12 ft.; length of pole, 12 ft. in ; weight. 4 
The earri.'ige anr) liodv of tlii' (oa( h is (oinposed ;is follow^: (fl lour 
large Iritmis. who support the bodv bv four bract's, covered with red 
mororro leather, anti ornainenteil with gilt but kies, the Iwtt tigure'- 
placed in front of the earriage bear the tiriver. anil are rt'pre t'nfed 
in the action of drawing by cables cxtcntling rtiuntl their .dituiiders, 
and flit' cranes and sounding shells to announce the approath of the 
mtinarch of the ocean; anti tim.se at tht' batk carry the innx'rial 
fust es. ftippetl with tritlents. 'rhe driver’s ftiol hoard is a l.tige st allop 
shell, tunamenti'd with ininches td reetls anti other inarme plants. 
'I'he polt' represents a buniile t»f lantes; tlu' splinter bar is t tunposi'd 
t)t a rit h nittuhling, issuing from beneath a voluled shell, anil t-at h 
entl terminating in the head of a dolphin; and the uheels are imitali'il 
frtun those of the ancient triumphal chariot. Tht' htiilv of the < mat h 
is etmuiost'd of eight palm-trees, which, branching out at the ttip, 
sustain the roof; anil four angular trees are loadetl with Iroiiliies 
allusive to the victories t>blained bv (Ireat Hritain during the laic 
glorioU' war. supporteti by lour lions’ heatls. On the cinlre of the roof 
stand three hovs, repre.senting tlu* gt'nii of Kiigl.ind, .Scotl.inti and 
Ireland, supporting the imiierial crown of (Ireal Britain, anti holding 
in their h.ind.s the sieptre. sword of state, and ensigns of knighthootl; 
(heir Itodies arc adorned with festoons ol l.turel, wliith tall from llieiyi' 
towards the four corners. Tht' panels anti dt>ors are painted with 
apjirojiriale emblematical devites, anil the linings arc of starlet velvet 
rirhiv t'lnhosst'd with national emblems.” 

We may ob.serve how* the diHi(ull art of driving a coach wa.s 
responsible for the use of the terms “coach" and “coaching" to 
mean tutor or training for examinations or athletics, 

See the Badminton Privirif;, by the duke of Bcaufoft fi888); 
Rtjger’s Manual oj DrivitiR (Bhiiadelpliia, jqcxj); and “.\imn>d’.s” 
Ks.uiys on the Road (1876). 

COACHING. The 20th century witnessed in its first (juarler 
the passing of a style of conveyance which w:is at one linu’ uni¬ 
versal, and has inspireil the artist, the poet and the author to work 
that will remain long after the last coat h has ceased to be .seen on 
the roads. To say that four-in-hand driving will die out entirely 
is to take an extreme view, but while railw'ays and motor cars hold 
their o^ti there will be litth: chance for the art on our tountry 
roads—at any rate in comfort. 

The reader need hardly be told that in early day.s the roads 
w'crc so bad in Great Britain that wheeled traffic literally made 
slow progress, and nearly everybody roilc; but towards the end 
of the Commonwealth period social life had demanded a better 
means of communication from place to place. Accordingly the 
stage coach made its general appearance, and in spite of a good 
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ileiil (»l opyw^ition, and t he UAual ( har^;*,' ol ctfeininai y, remained. 
As mi^iH- cx[Hn.ii.(l the pace lur many years was not great, and 
at first the coat hes travclh^d only by day, the ‘'Hying conches,” as 
they were called, covering between forty an^l tifiy mile- in the day 
of j .t hoiUK—in fine wcath'T. 

It must be remembered that maihing even in it.s palmiest days 
hail its fletrat tors, for the wt ather had to be. taken into considera¬ 
tion, while llie roatl.s Ihenwclves till the day.s of Telftjrd and Ma- 

< adatn left inuth to be cle.sirefi, and accidents were rnuih more 
Mumeruiis tinm i.s the case to-day with railway.s. Still its utility 
was beyond arKumenf, but Iht* c|iit '>ti(>n of speed arose, ami it 

‘ hould als<< be borne in mind that the slowne-.s of the pace ren¬ 
dered the stage coach an easy piey to the highwai>men, who then 
abounded, The ptest olhi e at the timt* fa.\<iure(l the plan of 
mounted “e xpresses,” and the slowness oi tlu; postal servit i* was 
espi (iaily noticeable on the (Ireat North Road, it being .said that 
“every comnnjn traveller |»:i,.se.s the King’s Mail on the first road 
in I he kiiigdinn,'’ Indeed c»t that time the stage coach itself wa.s 
a s[)eedier convevaiue than the (ordinary postal .system. 

The moment l)r')Ughl the man, and it was John Palmer, the* 
{iroprielor of tlie theatre at Hath, who in 1784 put the first mail 

< ()a( h on the road, running from Jtrisbd to London at the rate 
of about ,se\en miles an hour. 'I'he mail coach speedily found 
favour, and. as ils name implies, it may he lernied the special 
pro/ei;/ of the post otfice; (d course it did not exterminate the 
stage ioa<!i, the two (existing side by side till the advent of rail- 
was's drove (ba rn both olf the ro.irl logetln'r. 

'I'he driving ol lour horses appealed to the sporting gentlemen 
of llie (lay, wlio droxe their own vehides, or who would take a 
stage or two on the regular (oaihcs, with (he connivance of the 
profes.sional driver, home well-know'u amateur coaching c.lubs 
were lormed, im hiding the b'nur Horse and (he Hensington driv¬ 
ing clubs, both of whiih in chu' course- i»assc'd away. It was in 
185!) (hat the Four-in-Iland driving club was formed and lasted 
down to while in 1870, owing to the lour in-Hand driving 

c lull only ret t-iviiig a limited number of members, the still exist¬ 
ing coaching club was esfaldished. Though its members do not 
(urn out in as great nuinbers as they did. it still kec‘i»s (he sjiirit 
of the pastime alive at the meets at the Maga/.ine in Hyde Park. 
Here, howa-ver. (he* pleasure of driving four horses is (he only 
consideration and no “iiassengc'r.s” are taken for rernunc-ration. 

Latc-r on a number of what may he termcal subsc ription coadies 
were placed upon the road, which u-ai.dly ran to various places 
within a radius of something like 50 miles of London, and till the 
apjH-arance of the motor car thc-y w-ere very jmpular. 'I'liey have, 
however, prat tically disappt arc'd, with the- death ol (he la.-.t of the 
London enthusiasts who was able to indulge his hobby, (hough 
(wo roads were kept ojicm in 111.17. 

In the past m my private gentlemen, es{>eci.dly masters of 
hounds, would indulge in driving tours through various parts of 
the country, and in it)j<» one w<-ll known master in the North 
aifordt'd his tricrids and subx ribers a very pU-asant afternoon s 
outing. At llie holding of .some of the great horse shows, notably 
Kidimond and Oivnijiia. coaching classes are pojnilar and often 
well patronised, for it must be remembered that the rc-gimental 
coaches, 'that is co.ic.hos kept up by various regiments in the 
service, have no! yet gone out of f.(shion. Indeed it will probably 
1 m' veiv many y-.(rs In fore the art of diiving four horses is lo.st 
c-ntiredy in tlre.il Uritam. (.See Dkiv'Ino ) 

Th*' great enemy of the harness hor.se to-day i.s the motor car, 
to assist which tarred roads have been laid down. 'I'his undoubt- 
cally add.s to the distomtort of driving, and horse vehicles of all 
clescTiptions are becoming scarcer every year, except for slow work 
or where constant .stopiiage is necessary, .'still, the coaching period 
has been a brilliant one, and it.s pa.ssing will t)c regretted by every 
lover of the horse. 

COAHUILA, a northern frontier State of Mexico, bounded 
N.*and N.E. by Texas. U.S.A., E. by Nuevo Ledn, S. by San 
Luis Potosi and Zacatecas, and \V, by Durango and Chihuahua, 
Area. 58.052 sepmi. The population in 1440 was 550.717. Ils 
surface is a roughly broken plateau, traversed by several ranges 
of mountains and sloping gently toward the Rio Grande. In the 


w’cstern part there exist extensive areas of level land, many of 
them enclosed drainage basins, the largest of which is the BolscSn 
dc Mapimi, a great de[)res5ion which was long considered barren 
and uninhabitable. Experiments with irrigation, however, have 
been highly successful and considerable tracts have since been 
brought under cultivation. In general the State is insufficiently 
watered, the rainfall being light and the rivers small. The rivers 
flow ea.stward to the Rio Grande, The climatf.* is hot anrl dry, 
and generally healthy. Stock-raising was for a time the principal 
industry, but agriculture has been largely developed in several 
localities, among the chief products of which arc cotton—Coahuila 
i.s the |)rincipal cotton-producing State in Mexico—Indian corn, 
wheat, beans, sugar and grapes. The Parras district in the southern 
part of the State has lung been celebrated for its wines and 
brandies. The mineral products include silver, lead, coal, copper 
and iron. The mining opcr.itions are chiefly centred in the Sierra 
Mojada, Sierra Carmen and in the Santa Ro.sa valley. 'Fhe mod¬ 
ern industrial development of the State is due to the railway lines 
constructed across it during the last quarter of the lyth century, 
and to the investment of foreign capital in local enterprises. The 
lirst .Spanish settlement in the ri-gion now' callefi Coahuila was at 
Saltillo in 1586, when it formed part of the province of Nueva 
Viscaya. The capital of the State is Saltillo. Among the more 
important towns are Parras, pop. 15.555. 98 mi. W. by N. 

of Saltillo, one of the largest railway centres in the country, and 
Piedras Negras (formerly Ciudad i’orlirio Diaz) on the Rio 
Grande. 

COAL AND COAL MINING. By coal is comprehended 
all the lo.ssil fuels contained in the earth’s trust. Being an amor¬ 
phous sub.slance of variable composition it cannot be as strictly 
dehned as can a crystallized or tlelinile mineral. Chial, strictly 
.speaking, i.s not a miner.il but a rock, and, further, it is a sedi¬ 
mentary rock; (he miiieial substarue, consi.-iting mainly of com¬ 
plex carbon compounds, is amurphou.s. There is no standard coal: 
(here is an almost endless scries of varieties, from brown coal at 
the one extreme to anthradie at the other; and e\en the brown 
and the anihracilc vary greatly in charatter and comiiosition as 
ilo all the coals coming between them. Peat i.s sumetime.s included 
under the term coal, but erroneously so, seeing it cannot be re¬ 
garded as a fossil fuel. 

'J he substanie coal has been know'u in the common langu.'igc 
of Britain from earliest iiistorical limes by specific names. 'Fhat 
I ho ancient Brit(ms in general w(‘re acajuainted with coal as such 
is evident from its aiipellalion at the present time, which is not 
.Saxon but British, and subsists among the Irish as ^iml, amongst 
the Corni.sh in kolan and in Welsh as glo to this day. 'Fhat the 
word ko/ilc to designate coal was in general use in England before 
the Norman invasion is jiroved by the fact that the Trench 
(charhon) or Latin {carbo) name was not adopted. The deriva¬ 
tion is referable to a pretty widely spread root signifying simply 
“Iflack,” r.g., the Ar.abic kdid, Turkish kdrd (thus Kara-on^ the 
biack w’atcr; Kdrd Driij^Jiaz, the Black Sea, etc.), the Greek 
xfXati’os, used by Homer for bbek. The spelling “cole” or “coalle” 
was generally used up to the middle of the i7tli century, when 
it was gradually su|H'rscdcd by the modern form “coal.” 

'Fhe word anthracite—a form of coal of high fixed carbon con¬ 
tent—is from the Greek arOpaxlTTjs. About 371 b.c’. Theophrastus, 
pupil of Aristotle, uses the: word in his treatise “On Slones,” where 
he mentions fossil substances ‘ that are called coals, which kindle 
and burn like woodcoals.” “These are found in Liguria and in 
Lli.s, in the way to Olympia.s, over the mountains; they arc used 
by the smiths.” This is probably the earliest mention of true 
coal (not charcoal) on record. The term lithanthrax, stone coal, 
still survives, with the same meaning, in the Italian litmtrace. 
The first record of the use of coal in Great Britain is frequently 
stated to be in a.d. 852, when it is recorded in the Saxon Chronicle 
of the Abbey of Peterborough that the Abbot Ceobred let the land 
of Sempringhum to Wulfri^, who was to send each year to the 
monastery “60 loads of wood, 12 loads of coal, 6 loads of peat, 
etc.” It is most probable, however, that the Romans were 
acquainted with the use of coal during their occupation of 
Britain from the fact that we find coal cinders among the ruins 
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of Roman towns, forts and villas, especially in Northumberland 
in the neighbourhood of the Roman Wall, near to the course of 
which well-known seams outcroi>. 

In the following pages the subject of coal and coal mining in 
ttil its aspects is treated under the following headings;— 

Section I.— Coal: Origin and Occurrence: Composition and Varieties; 

Chemical and Physical Characteristics. 

,, IL — 2 'he World's Coal Reserves; Output^ Consumption and 

Production Costs. 

„ HI .—Utilization and Conservation of Coal; lilectriad Poi^er 

Uses; Coal Carbonization. ■ 

„ IV .—Coal Miners: Thc.ir CItariUtrristics and Occupations. 

,, —Coal Mining: The Actual Operations; Colliery Outputs. 

„ VI .—Coal Mining Accidents and their Prevention; the Record of 
Casuallics. 

„ \TI.— Idgnilr.: Its Production and Utilization. 

„ VHI.’--'CV>a/. fls Sale, Distribution and li.xpnrl. 

„ IX.— Coal: History of Legislation and Commissions of Enquiry. 

„ X.— Coal: The Question of Aationalization. 

„ XI.— Coal: Control Methods in the World IFt/r. 

„ 'Kll.-~-Coa! Industry: United Stales. i 

SECTION I.: COAL: ORIGIN AND OCCURRENCE; COMPO 1 
SITION AND VARIETIES; CHEMICAL AND 
PHYSICAL CHARACTERISTICS 


resisting parts of the plants into a compact mas.s. 

It would certainly seem beyond dispute that these extremely 
microscopic organisms existed in carboniferous times, jjarticularly 
in the case of some coprolites or fossili/d! exenta of Pernio- 
Carboniferous fjsh or rei)tiles, for in them Renault and J’rof. 
Bertrand demonstrated the actual bacillus. But apart from actual 
identification of the bacteri.a. there appear.^ almost conclusive evi¬ 
dence to the efieit that the lissue.s, iiicludei! in (he plant petri¬ 
factions, exhibit all the indications of cells attacked and de.struyed 



Coal is the outcome of a process of transformation wlwreby the 
oxygen and hydrogen contained in the woody fibre and other 
vegetable matter are eliminated in proportionally larger quantity 
than carbon, so that the percentage of tin* latter element is in¬ 
creased. This is excellently demonstrated in the following table 
jirepared by the late Dr. Percy. The mineral mailer is also 
changed by (he removal of the silica and alkalis and the substi¬ 
tution of substnnre.s analogous in comjmsition to fireclay. 


Com position if Fuels (.\ssumiug Carbon ^ mo) 


Substance; 

Carbon 

Hydrogen 

Oxygen 

Dispos¬ 

able: 



hydrugen 

Wood 

TOO 

12-i8 

81-07 

1 - Ho 

Peat. 

100 

0-85 

.15 b; 

2-80 

Lignite ... 

roo 

8-37 

4242 

3-07 

Thick coal of South 
StafTordsbirc 

100 

6 j 2 

. 

?i-23 

,V47 

Hartley «tcam coal 

100 

.vot 

I8-.12 

.V 02 

Soulh W ales steam coal 

TOO 


5 - 2 « 

40 <) 

.\mcrU:an anthracite 

i 100 

2-84 

1-74 

2 - 6 ..J 


The cau.ses and methods of these changes arc not yet fully 
understood; indeed, pcrhap.s of all the problems connected with 
the natural history of coal w'c know least about the means of its 
conversion, although the researches of B. RcnaulL (“Sur c]ueiques 
Micro-organismes des combu.stible.s fossilc.s,” Bull. Soc. ludusl. 
Miner., S<!‘r. 3, vol. xiii., p. 868, iSqy; vol. xiv. p. 5, iqoo, an' 
“Recherches sur Ics Bactcriacees fossiles,” Ann. Sci. Nat., Sci. 
8. Bot. vol. ii. p. 275, 1896) have gone a long way luward.s helping 
us to an understanding of the processes involved in the Irans-- 
formation of the original vegetable matter into coal. The product 
coal is evidently the result of biochemical action, the agents of 
the transformation of the cellulose into peaty substance being 
Sviprophytic fungi and bacterial ferments. The ultimate term of 
bacterial activity seems to be the production of ulmic acid, con¬ 
taining carbon 65 31% and hydrogen 3-85';^, which is a powerful 
anti.septic. By the progressive elimination of oxygen and hydro¬ 
gen, partly as water and partly a.s carbon dioxide and marsh gas, 
the ratios of carbon to oxygen and hydrogen in the reduced prod¬ 
uct increase according to the age of the formation in the following 
manner;— 


! I 

CD 

Cellulose 


• 1 7:3 

0:9 

Peat . . , 


9:8 

1:8 

Idgnite, imperfect 


, ! 12:2 

2:4 

Lignite, perfect 


. i 12-.6 

. 3^8 


The resultant product of the action of the bacteria and fungi 
Is a brown pasty or gelatinous substance W’hich bind.s the more 


by bacteria. The brown or black opaiiue ground sulisttmce of the 
coal is to be accounted for as the final product of the de.struction 
of the ti.ssues by the bacteria. 

Laboratory research has .showm that the alkalinity of a medium 
can be maintained for a considerable length of time by the hydrol¬ 
ysis of sodium-cl.ay, and that a roof containing hydrolysing 
.sodium-clay is imi)ermeal)le to gases and water; (hat the condi¬ 
tions under .such a roof are what is termed anaerobic (non- 
aerale(l), and that the alkaline medium produced under such a 
roof is suitable for continuous decomposition of org;inic matter. 
An examination of roofs of coal seams ha.s .shown (hat they arc 
alkaline and contain sodium-clay. Mature leaves have been sub- 
iniiti'd to bacterial decomposition untler a sodium-clay roof, with 
the result (hat the residual solid jiroducL was black and possessed 
the (ypiia) fiisain structure. (E. Mackenzie Taylor, “lJa.se Ex¬ 
change and (he Formation of Coal,'* Nature, vol. cxx., jip. 4.}S, 
440, 1927.) 

'I'hc aetual conversion of this product into coal, it is supposed, 
is due to w'hat is termed regional metamorphism. The mass of 
deiompo.sed vegetable matter being over-laid by the deposition of 
layer.s of sand and mud due to the sinking of the land, it is sub- 
I jected to an ever increasing weight of superincumbent strata 
I (om[(rc'^-ing it into a niu(h smaller (ompass and profoundly 
I alYecting it in other ways. We know', also, that towards the close 
j of I’alaeozoic times tlie regions occupied by the Briti.sh coalfields 
I were suiqecicd (0 great earth movements due to volcanic dis- 
lurbance, to .such an extent that the horizontal deposits—coab. 
Siiulstone and shale—became lilted, faulted, folded or contorted. 
The sandstones and .shales, being hard rocks, w'ere not altered 
structurally to any great extent, but the comparatively soft altered 
veget,able la},-ers. as the result of the pressure and tlie heat caused 
by the pressure, would undergo great phy.sical and cheniital 
changes. The changes due to these geological causes have been 
rapidly accomplished, as ix 4 >bles of completely formed coal arc 
found .sometimc's in the SHnd.stones and coarsetr sedimentary 
strata alternating with the coal seams in many coalfields. 

Different views have, from time to time, been held as to the 
nature and growth of the jdant life which con.stitules the rnofhe r 
.substance of the coal seams. In 1870. Huxley, in an article in 
the Contemporary Review, descrilieil the “Belter Bed” coal .seam 
of Bradford. Yorkshire, a.s being composed chietly of sporangw 
and spores, but a.s Prof. W, C. Williarn.son of Manchester after 
w'urds showed him, the sporangia were really nicgaspores of crypto- 
gamic plants. Megaspores (female .spores ) and microsporcs (male 
sjiores) are very largely in evidence in British and many other 
coals, whereas in some others no trace of spores can be found. 
Woody matter must have entered very largely into the composi- 
tion of the original vegetable ma.s.s of some coals, m for iastance 
; the coalfield of St. Etienne in Central France, where, as M. 
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Grand Eury has shown, some of the coals are homogeneous 
deposits tomposeil of the bark of Cordaites, or of species of 
Calamifes. Dr. Marie Stoi)es has shown the same to be true of 
many liritish coals. According to Goepperl, seams of coal in 
L'|>per Silesia apix:ar to be largely, if not entirely, composed of 
Sigillarian wood, impressions of the bark of this plant, and some¬ 
times impressions of the leaves, being recognized between the 
layers of coal. 

It is clear, therefore, that coal is made up of many constituents; j 
(a) woody or xyloid substances, which are so characteristic of ! 
lignite coal, called by some “anthraxylort" (from anlhrax, coal, i 
and xylon, wood;; {h) canneloid material, consisting largely of j 
sy)ores of cryjttogarnic plants, of whicli canned loal is chiefly ' 
(om[)o.sed; to resinous matter, occurring largely in lignites but j 
rarely in (.mnels, id) macerated rnaU'rial ntixed with woody 
matter and best described as debris, as it contains all the pre¬ 
viously mentioned sub>taiues; {r) tfie “fundamental matter'' of : 
White and 'rhiessen, which is the colloidal ground mass in which 
the other constituents are embedded, and wdiich is compo.sed 
chielly of the more- readily decotiipcasal)le parts of the vegetable ' 
imatler, 'I he \fget:ible const it ueni .s of coal ;ire, therefore, 
cellulosic and resinous. 

A seam of co.il—ciuite apart Irtan the interstratihetl thin l)ands 
of argil!.iiectos or mcne raredy cjf .iretiacecnis m.ttic-r (which occur 
m the case of immy coal ncains—layers variously termed hands of 
“dirl,” “clod,” “clift,” “hu.ssle,” cjr “stone-”;—consists of beyers 
of diffc-rent cla.sses of (o;d. a seam seldcctn being liomogc-nc-ous in 
point of (hc-mica) composition or i)hysical character throughout. 
Hut even whe-rc- the seam compiiscs but one c l.iss of co.il, as has 
been long known, it is made- up of laminae of “bright coab’ (the 
i'tUiuz Kohlr of Germany I and “dull coal" {Matt KohU‘), the 
l.uninae lx dug die deled b>' an .unoi'piicue powclc-i\ substance known ; 
,is “minc-ral ch.irco.d” Of late years, and lor no very obvious 
ic-ason, it has become- customary to designate- thc-se v.uieties by 1 
the I-’rc'uch words "vitr.iin” and 'clarain” for the bright coal, j 
“duiain” for the- dull co.d, .iiid “iu-'.iin" for the- mineral charcoal. ; 
'I’lie exact origin of these subst ,im es, which v.iry in c ompc)>it ion, ! 
IS not ciuite (le.ir, d'hus the tollowing is a typic.d sc-ction of the i 
Hullhurst se.im of coal at the bilverdale colliery in North! 


of the coal in the different horizons of a given seam, and in the 
genus of the plant remains, may probably be explained to some 
extent by what is to be observed in some peat bogs (F. J. Lewis, 
“The Plant Remains in the Scottish Peat Mosses,” Trans. Roy. 
Soc. FAinburgh, vols. xli.; xJv.; xlvi.; 1906, 1907), where the 
sequence can be diagrammatically repre.sented in the following 
manner (.ree fig. j); — 

Ul){x-r Turbarian or Sixth Gla- Recent peat chiefly Scirpus and 
cial Stage. Sphagnum 

I'pper Fore.stian Pinus sylvestris 

Si>liagnum 
Eriophorum 

Leewer Turbarian or Fifth Gla- Arctic Willow and Eriophorum 
cial Stage Frioidiorum 

Sphagnum 

Lov\er Forestian Hetula alba 

Salix and Calluna 

fourth Glacial Stage Coarse sand Morainic material 

With regard to lateral variation, in some cases, undoubtedly, 
the change is properly attributable to melanunphism consequent 
upon igneous intru.-.ion, earth movements, and other kinds of geo¬ 
thermic action, causing greater or less los.s of volatile constit¬ 
uents during, or it may be subsequent lo. the period of coal 
transformation, conditioned by differences of permeability in (he 
enclosing rocks, which is greater for sandstone.s than for argilla¬ 
ceous strata, but these agencies would not meet the whole prob¬ 
lem and none of them apj>ears to be applicable over more than 
comparati\ely limited areas. In the investigation of this prolilem 
of dillereiue, we are inevitably fon ed to consider the question of 
the mode of formation of coal .seams. 

There are in this connection two schools of thought, that which 
advocates the terrestrial theory, that is. the accumulation of the 
\egc-table m.ilter on dry or marshy land and its subsequent suh- 
rnergeme. sometimes termed the “growth in {ilace,'’ “the peat to 
anthracite theory," as Arlx-r terms it, “This hepothesis,” he says, 
“assumes that all coals ‘started life,’ so to speak, with ail initial 
.'(age of Peat. The Pc-at later became converted into Brown coal, 
nc-xt Brown coal pa.s.'cd into Humic or Bituminous coal, and 
finally, at least in some cases, Anthracite resulted,” This was the 
original and mo.'^l conimor.ly accepted explanation of the origin 
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of coal, but there liave always been those who advocated another 
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In this seam se\rial classes of co.d arc- dividc'd from each other 
by thin strat.i of .iri,'i!lacc-ctus (.'li.iK > matter, the ccxil it.self being 
compc'sed oi bright .md dul! co.d with interjo c 1 bands of mineral 
^ h.ircoal, 

The Formation of Coal Scams and Variation in the 
Character of Coal.— It might naturally be supposed that if the 
origin of tlce cu.d sc-ams w.is llu- same in each case, that is to 
say, if they were the rc-sult of the submergence* of forests of 
cryptogamic am! cotyledoiuuis pi mts, in point of chemical com¬ 
position then- would Ik- no, or at .any rate almost imperceptible, 
\afiation; but sucii is not the ca.se. Nc;t only is there variation 
in composition as be!ween ditierc-nt coal seams, but the same seam 
in a given coalfield in senne cases—notably in South Wales— 


j thc'ory, namely, that knemn as the “drift thc-ory," which asserts 
that (he material which formed the coal .seams was drifted into 
position, being transported from a distance-, This explanation of 
the mode of formation of coal .seams vva.s advocated by II, Link 
as far Kick as 1838. 

The advocates of the vi situ theory point lo the Great Dismal 
Swamp of North ('arolina and \irginia and to the great pent 
j beds of Northern Europe. The Dismal Swamp is a fresh-water 
j swamp of peat and forest, the area of the inundated portion of 
j which is about 38 m. north and south by 25 m. cast and west (N.S, 
j ShaU-r, “Gt-ology of the Dismal Swamp District of Virginia and 
j North Garolina.” V S. Crol. Survry, Tenth Ann. Kept., pt. i, pp. 
j 1888-89), and was extending its borders before drainage 

I and cultivation by man began. Osborne estimates that the original 
: .irea of (he Swamp was 2.200 sq.m., of which 700 have now been 
drained. (C. C. O.sborne, “Peat in the Dismal Sw-amp, Virginia 
.md North Garolina.” I S. Vfol. Survey, Bull., 711-C. 1919.) 
j Shaler outlines the series of geological events in connection with 
j this swamp as tollcnvs; (i ) a subsidence causing the formation of 
I the Pliocene plateau. (2) elevation ix-rmitting of erosion of the 
' IMateau, (,0 subsidence jK-rmitling of the deposition of non- 
I fossiliterou*; sands. (4) elevation px-rmitting carving of the sur- 
j face, (^5) subsidence and the formation of the nausernond escarpi- 
menl, ((D re-elevalion and development of valleys and streams, 
(7) sinking now taking place. 

I'he late Sir ('harles Lyell. writing in 1S45 in his Travels in 
Xorth Amfri<a, Canada, and Nova Scotia, with Geological 
Observations, describes the jxissible fonnation of coal seams as 
follows: 


shows consider.iblc- \-.ui,ition in dilferen! aieas 

A given seam may—frecpucntly does—\ary in char.uter veni- 
cally .md latc rallv The rc-ason for the- v.iri.ition in the character 


“Huvn' swamps in a rainy rlimatc. standing above the level of the 
■urroumling linn land, and .‘supporting a dense fore.st, may have spread 
tar and wide, invadinu the plains, like some Europx-an peat-mosses 
when they bunst; and the fn-qcienl subnu rgenre of Ihc-'C masses of 
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vegetable matter beneath seas or estuaries, as often as the land sunk 
down during subterranean movements, may have given rise to the 
‘deposition of strata of mud, sand or limestone immediately upon the 
vegetable matter. The conversion of successive surfaces into dr\' 
land, where other swamps supporting trees may have formed, might 
give origin to a continued series of coal measures of great thickness.” 

A possible explanation of the variation in quality of the coal in 
the same seam is afforded by Lemicrc in the Bulletin dc la SocUde 
de VIndustrie Minhale, Scr. 4, vol. iv., pp. 851 and 1299, vol. v., 
p, 273, where he maintains that the differences in composition are 
mainly original, the denser and more anthracitic varietie.s repre¬ 
senting plant substance which has been more completely macer¬ 
ated and deprived of its putrcscible constituents before sub¬ 
mergence, or of which the deposition had taken place in shallow 
water more readily accessible to atmospheric oxidizing influences 
than the deeper areas where conditions favourable to the elabora¬ 
tion of compounds richer in hydrogen prevailed. 

On the other hand the advocates of the drift theory say, (i) 
seeing that the great mass of the rocks forming the coal measure 
series are formed of water-borne and water-deposited material, ' 
it is only reasonable to suppose that coal was likewis(‘ so borne : 
and deposited; (2) that the areas occupied by the coal-bearing , 
rotks are too extensive to have originated under estuarine condi¬ 
tions such as exist to-day; (3) that coal is usually a stratified 
rock, and so it would be were it derived from drifteil material; ' 
and (4) that the splitting up of seams is ditVuult to account for , 
under the in situ theory, but is explainable under the drift theory. 
These are, perhaps, tlie chief arguments advanced agaiii'^t tin* 
growth in situ theory. Probably both theories are applicable; 
some coalfields being formed in situ, others being the result of ’ 
water-borne and water-deposited vegetable matter. Certainly the 
carbonaceous material in the small coalfields in south-western ; 
i’rance, deposited in basins formed in the metarnorphic rocks and 
resting directly thereon without the intervention of sediment.iry ; 
rocks was water-borne; and it is possible that the coal seams in 
Natal are likewi.se the result of vegetable matter carried and de¬ 
posited by water—to mention twii ca.ses; but the evidence in 
favour of the growth in situ of many, and especially in respect of , 
the IJrilish, coalfields of the Carboniferous period would appe.ir 1 
to be overwhelming. K. A. Newell Arber. in The Ntitiir<il Jli'itory ; 
of Coal (1911, pp. 115-118). has put forward a possible explana- 1 
tion of the origin of estuarine coals, and an c.\i)lanation of the 
varied nature of the flora of a coal scum based on the belief that ! 
the material may have originated partly in situ and partly from ' 
drifted vegetation. Tie point.s to the fait that the carboniferou.s ; 
period was admittedly one of “ups and downs,” the surface of ; 
the land either slowly sinking or being gradually raised, there being i 
a great number of these alternating periods; (hat during |>criod.s i 
of elevation, the surface was covered with dense vegetation of ■ 
varied forms, tree forms predominating. He thinks there is no 1 
reason why such typical representatives of the classes LNiopodi- > 
ales, Cordaitales and Pteridospermeae as Lepidifdendron, Cor- 
daites and Ly^’inodendron should have been confined to marshes, 
and that there were in Carboniferous times as now varied u|»land 
associations as w’cll as hygrophytic and halophytic, lowdand as¬ 
semblages. During periods of elevation, there existed, as to-day, ' 
fresh-water, braiki.sh-vvater. or marine conditions. When the land 1 
began to sink two changes took iilace: the estuaries and swamps 
were invaded, becoming salt and brackish instead of, as formerly, 
brackish and fresh water, and secondly, the swam\>s invaded those j 
IKirtions of the land which were formerly elevated ground but | 
were now sinking. Consequently, large area.s of almost level .sur¬ 
face sank to near sea-level, or even below, and the Imundaries ; 
of the future coalfield were initiated. The extent of the existing ! 
delta and fresh-water swamps became greatly magnified, and they : 
were finally merged into one great swamp, and on this area vege- j 
table debris accumulated. The debris, which accumulated on the 
floor of the submerged surface would be almost entirely derived 
from. vegetation, as owing to the subsidence of the land the 
streams would deposit their loads of earthy detritus far inland, 
and not as formerly at their mouths, now submerged. So an j 
accumulation of purely vegetable origin would result, just as is ! 
found to-day in the Great Dismal Swamp. This accumulation 1 


would be derived in part from the former vegetation which grew 
in situ and w^as essentially of an estuarine character, and in part 
from plants which still flourished on the sinking land; in addition 
to which the vegetation from the higher lamls became involved, 
for the trees there could no longer flourish on invasion by the 
swamp. 

Mineral Matter Contained in Coal Seams _llesides the 

purely carbonaceous matter constituting what we understand by 
the term coal, there is a variable quantity of mineral matter which 
goes to form the ash. This foreign matter lonsists of silica, 
calcite. gypsum, ankerite, barytes, iron, iron-pynte.s and phos¬ 
phorus. The gypsum, calcite, ankerite and barytes occur in thin 
films in the divisional planes, vertical and horizontal, of the coal 
It remained for Crook (T. Crook. "On the fre(|uenl occurrence of 
i Ankerite in Coal,” Mineralofiical Magazine, vol. .wi , No, 75. pp 
219-223. 1912) to show that the white carbonate (commonly 
referred to by scientific writers on coal as calcium ctirbonale) 
which is so common in coals, and is peculiarly characteristic of 
the steam coals of Northumberland, is in jioint of fact the miner.il 
.ankerite. the amount of free calcite being comparatively small 
These sheets or plates of ankerite. with which are associ.ited 
calcite. barytes, pyrites, and even zinc blende .and galena in very 
small (juantities are le.ss than a millimetre in thickness .and consti¬ 
tute minute mineral veins. As a rule the dominant mineral is 
.ankerite. The pyrites also occurs in divisional planes in the coal, 
though in the form of marcasite (a form of iron pyrites whiih 
(ry.^t.illizes in prisms and is paler than “pyrite,” which crystallizes 
in cubes); it is di.s|>ersed throughout the coal substance, 

In small part these impurities are derived from the original 
vegetation itself, c.i;., to some extent the sulphur and silica. 
Decaying vegetable matter has the projierty of converting the iron 
in its composition into iron pyrites, but the .sulphur m.ay, in jiarl, 
have an extraneous origin and be due to the infiltration of mineral 
solutions from overlying rocks. As Thiessen has jioinled out, 
sulphur exists in the; proteins of practically all jilanls and there 
is in addition some non-protein sulphur in the majority of plants 
Moore divides the sulphur contained in coal into inorganic and 
organic, pointing to the fact that, as has bt'en recognized for 
many years, a portion of the sulphur contained in coal must exiM 
in some form other than miner.il sulphides and suljihates, as in 
some coals it does not exist in such proportions as can lie com- 
binc'd W'ith the elements necessary to form these mineral com- 



BRIGHTSHIRC AND AYRSHIRE. SCOTLAND 


pounds (E. S. Moore, Coni, pp. 33-34, 1922). The inorganic type 
is most common. The sulphur exists as sulj>hide or .sulphates— 
chiefly the former—usually of iron, and .as free sulphur, and is 
very detrimental to .smelting and ga.s making. 

The occurrence of phosphorus in coal may be due in part to the 
infiltration of water from rock.s containing calcium phosphate, 
but .some of it, at any rate, is derived from the vegetation itself, 
for spores are known to contain phosphorus. It occurs only in 
minute quantity in coal, but that quantity is vTry detrimental in 
coal or coke u.sed -for metallurgic al purposes. 

Hydrocarbons, such as i^troleum, bitumen, par.iffin. tic . arc 
found occasionally in coal scams, but more generally in the asso- 
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ciated titraU of sandftloncs and in the lower carboniferous lime- i 
BloneK. Gasen, consisting principally of methane (light carburetted 
hydrogen or marsh ga«) are commonly present in an occluded ' 
form, sometimes existing under conditions of considerable 
pressure, in the co(U, and constituting a most formidable danger 
in the mine The subjtd of ash in e(»al i> dealt with mure fully 
in the article on Coke (.SVe also Section III.) ; 

Geological Formations in Which Coal Occurs. —Although , 
by far the greater stores of coal and those of highest quality are ; 
contained in the great C arboniferous formation, and in particular 
in that jwrt known as the Coal Measure scries, yet the occurrence j 
of coal is by no means limited to the carboniferous system. | 
Lliminating lignite, which is chietly a formation of Tertiary’ age. 
coal deiM)sits are fouiul as low down in the geological scale as the 
Silurian system, and in rocks as late as (he Cretaceous age. Thus, 
the little coaltield of Mrora in Sutherlandshire is of lower oolitic 
age In Canada the coal of the I'.icifif; (’oa.sf is of Cretaceous age. 
1 ’hc coalfields of Cape Colony, the Tran.svaal and Natal arc prob¬ 
ably of Triassic origin ’I'he coalfields of Russia were considered 
by Sir k Murchison to belong to the Lower Carboniferous period, ■ 
but others regard them ns of Old Red Sandstone age. But in ■ 
(irent lirilain the geological divisions which in this respect chietly | 
demand our notice are the ('oa! Measures, the .Millstone (irit. 
•and the Ctirboniferous Limestone Series, which together consti¬ 
tute the great carboniferous formation of Orcat Britain. 

In England all the coalfields, with the exception of northern I 
.and western Northumberland, are in the ('oal Measures. The j 
British co.alt'ields may conveniently be divided in the following j 
manner.— | 

I. CtniljlrUis : 

The Great Northern (iroiip.—Comprising the limestone coals, North- 
umherlnncl and Iturham roalfu’ld and tfie rumbcriand field. 

'Phe North Western Group - -Ccmitirising the Lancashire and La.st 
('heshire lifld, the ('oallirookdale (or Shropshire) field, und the Forest 
of Wyre field. ^ | 

The North Midland Group (Comprising the Yorkshire, Derbyshire 
and Nottinghamshire field 

I'he Midland Group—('omprising the North and South Stafford¬ 
shire roall’icdds, the Leieestersliire field, und the Warwickshire field. 

The Western Group --Comprising tlie Bristol and Somersetshire 
fields and the Forest of I,>can 

J Wehh CodljirUis 

('onipri.sing the South Wales field, the Denbighshire fedd, and the 
Flintshire field 

1 Scottish Coalfields 

Comprising the Clyde liasin, the Midlothian, the Haddingtonshire, 
the Fifeshire, the .Ayrshire*, the Lesmahagou and the Cnnoliie fields. 

4. Irish Coalfields 

Comprising the northern and the southern group of detached coal 
are.as. 

Classification. —I’recpieut attempts have l>een made towards 
a scientific classifkalion of coal, the broad division of anthracite, 
bituminous coal, .and lignite and brown coal, not h.iving been 
deemed suftic ient, I’crhaps the best is that adopted by the Inter¬ 
national (ieological ('ongress held at 'rorontci in t()i.C Coals were 
then divided into four main classes and three sub-classes, letters 
instead of names being used, and the fuel ratio taken as the 
basis of classification, thus. 

Fixed c arbon 
\ olatile matter 

and, in the cases of B . D, and D., the split volatile ratio of 
I'ixed carbon -j- volatile combustible 
Hygroscopic moisture -f h volatile combastible. 

The classes were as follows:— 

CLASS .4 

(i) Buriis with short blue tliime; gives off to 5% volatile com¬ 
bustible matter. 

Fuel ratio u and over 

C.alorific value 8,000 to 8.3.10 calories nr 14,.too to i t.000 B.T.H 

Mean composition - 

Carbon . to ot'iie 


Hydrogen .2 to 4% 

Oxygen and nitrogen . . 3 to 5% 

(2) Bums with slightly luminous .short flame and little smoko, does 
not coke and yields from 7 to 12% of volatile matter. 

Fuel ratio ^ to 12. 

Calorific value generally 8,300 to 8,600 calories or 15,000 to 
15.500 B.T.U. 

Mean composition:— 

Carbon . . . go to 93 

Hydrogen 4 to 4 5% 

Oxygen and nitrogen 3 to 5-5% 

CLASS B 

(i) Bum.s with short luminou.s flame and yield? 12 to 15^ volatile 
matter; doe.*! not readily coke. 

Fuel ratio 4 to 7 

Calorific value- gcncrallv 8,400 to 8,yoo or 15,200 to 16,000 
B.T.U. 

Mean composition: — 

Carlion 80 to 90% 

Hvdrogen 4 5 to 5% 

Oxygen and nitrogen 5 .S to 12% 

(.’) Burn.s with luminou.s flame and yields from 12 to 26% volatile 
m.clter; generally cokes. 

Calorific value 7.700 to S.Soo calories or 14.000 to 16,000 B.T.U. 
Mean composition: — 

Carbon 75 to ()o % 

Hydrogen 4 5 to 5 5% 

Oxygen and nitrogen 6 to 15 7 ^ 

(.0 Burns freely with long flame; withstands w’cathcring but 
fractures rcadili’ and occasionally ha.s moisture content up 
to (C/c ; volatile matter up to ; makes porous, tender coke. 
Fuel ratio (split volatile) 2 5 to 3 .t. 

(.'alorific- value 6,600 to 7,800 calories or 12,000 to 14,000 B.T.U 
Mean composition: — 

Carbon. 70 to So% 

Hydrogen , . 4 5 to 6% 

Oxygen and nitrogen ... iS to 20% 

CLASS C 

Burn.s with long .smoky flame and yicld.s .^0 to 40% volatile matter 
on distillation, leaving very porous coke. 

Fracture generally re.sinous. 

Calorific value 6,boo to 8,Hoo calories or 12,000 to 16,000 B.T.U. 


Contains generally over fC/r of moi.sture; disintegrates on drying; 

streak browm or yellow. Cleavage indistinct. 

(1) Moi.sture in fresh mined, commercial output, up to 20%. 
Fracture: generally conchoidal 
Drying: cracks irregular, curved lines. 

Colour: generally lii.strous black, occasionally brow n. 

Fuel ratio (split volatile) i-S to 2 5. 

Calorific value 5.500 to 7,200 calories or 10,000 to 13,000 B.T.U. 


Average composition: — 

Carbon .60 to 75 

Hydrogen ... 6 to 6 5^0 

O.xygen and nitrogen 20 to 30 % 

(2) Moisture in commercial output over 2 o 9 «;. 

Fracture: generally earthy and dull. 

Drying; cracks generally separate along bedding planes and 
often show fibrous (woody) structure. 

Colour: generally brown, sometimes black. 

Calorific value 4,000 to 6,000 calorics or 7,000 to 11,000 B.T.U. 


.Average composition: — 

Carbon 45 to 65 % 

Hydrogen (> to b 87 f) 

Oxygen and nitrogen 30 to 45 % 

This classification, giving names to the letters, may be 
intcn)retetl thus:— 

.Ai corresponds to anthracite. 

•Ai corresponds to semi-anthracite. 

Bi corresponds to semi-bituminous coal (in this class would be 
included the so-called .smokeless steam coal of South Wales). 

B.' corresponds to bituminous coal. 

B.1 corresponds to bituminous coal of low fixed carbon content. 

C corresponds to cannel coal. 

Di corresponds to sub-bituminous coal or compact black lignite. 

D: corresjwnd.s to lignite or brown coal. 


Eliminating from consideration peats, brown coals, lignite and 
anthracite (^ee articles Lignite and Anthracite), bituminous 
coal is divisible, for commercial purposes, into Gas, Coking. 
House, Manufacturing and Steam Coal. 

Gas and Cannel Coals —In the follow'ing two tables are given 
the analyses 01 some typical (British > gas and c.innel coals. (See 
also article Gas Manvfacture.) 
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Colliery 

Coalfield 


Percentage comi><)sition 


0 

J* 


Fixed 
< arbon 

Volatile 

hydro- 

carlxms 

Sulphur 

1 

Moisture 

0 

u 

C V 

lli 

*0 2 "p 

J.S-2„ 

g 

1 If? 

2 

Durham (England) .... 

Jlolmsidc .... 

70 - 7.1 

30'70 

104 

I 44 


7 -J --’.3 

1 .’.130 

1 vjo 

North Mitchburn. 

M • • 

03 - 3 .> 

3 i\l- 

0 41 

4-3.3 

1 -Oo 

07 

10..Soo 

ifi-io 

Mirfield, Low Aloor Mlackbed . 

\'ork.shire .... 

00 - 

-’ 0-33 


3 ' 3.3 

o-Oo 


M.vS.} 

l8 - 7(1 

Mitchell Main ... 


64 30 

•fq- 5.1 

1-53 

4-.3 

1-07 

07 

1 1 , KX) 

ih-10 

liainfurlong, rrcnchcrbone Seam 

Lancashire 

6o-oo 

. 14-8 

o-q 

1 -0 

•*■4 

61 -0 

1 1 ,000 

17-5 

Blainscough, Arley Seam 

,, 

60-31 

:l»b 3 

0-17 

414 

3 - 7.3 


1 1,533 

10-.W 

Argowi Red Ash \'ein Scam 

Monmouth (S. Wales) 

04-47 

. 1 -J -50 


303 



10.331 

1 lh 05 

Llanerch Aleadow \'ein Scam 



3.1-00 


3-77 

1-04 


O.H3.3 

1450 

Auchlochan, Six l-'cet Splint Coal 

Lanarkshire (Scotland) . 

4 ‘)-o 0 

. 17>4 

0-34 

4 " .’fi 

S-30 

«'7 

10,580 

3 3 1 S 

Muirbeath Three T'eet 

I'ife.shire 

5 J -77 

30-70 

0 J4 

:>-ao 

0-30 


ia.oy -7 

•J.l'.io 


Composition oj Boghcod and Canntl Cotils 


Colliery 


1. ('ollins ( '•reeu (..’olliery 
St. Helens 

3. \\ it:;ui 

4. t.'lifton colliery 

5. Howlcy I'iirk 

{). Old Koundwotxl 

7. tJapririK'ton, Parrot Seuius 

8, .\ruiston Cunnel 
y, Ncwbattle ,, 
lo, Lochi^elly ,, 

M. lto<4heu<l ('I'orhane Hill) 


District 


Lancashire 


NottinKhamshiro 

Yorkshire 

Ayrshire . 
I'^dinburgh 

Fifeshirc . 

I -inlithgowslure 


I'lfimale anali'ses 



' 

?! 






Carbon 

tx 

s 

NiLroge 

1 

C 


•Sulphur 

m 

• 

• 




. 

40-14 

70-0 

(cos 


14-07 

,1-05* 


. 3^-75 

S3 -4 

.3-70 


11 -qo 

3 - 70 * 


i 

7 .-77 

(.13 

0-49 

11-87 

8-30 


1 

1 ■ 


. 

. 

1 


1 -43 


4,1 04 

4. ! 04 i 
3 7 -40 : 

5 . ’-SH 
.30-33 I 
. 14->7 i 

\iLl. 

10 


11-47 

13 OO* 

■ 1 

87-80 j 


Proxiniate analyses 




|4'S'.'7iO'-’3 


| 0-.’4 

017 


H 

.L > o; 

•L.FV 

. 5-75 


c 


[j I .’Soo 
I -.lOIji J 1 01 
0'7oj|i J Joo 
3-So: 11 5 JO 
‘••D’ MLLS 
«'M 147JO 
3 •43:110870 


1^1 


■J.V 4 

J 7 - 4 . 

J804 

- 7 \PV 

.i 5‘’4 


. 5 H- 7 d 


(11, (4) to (10) Analysi s of British Coals and Coke. I>y Allan (irecnwell and J V'. LIsden, !oO(>. 
(►’), (3j, (11) I'uil. My J. S. S. Mrainc, lyiy. 

•.\sb on dry coal. t'l’otal '.sulphur in coal. 


Composition of Steam Cools 


Description of coal 

District 

I’ltiinate analyses 

j Proximate analyses 

Water evap. 
at 100' C per 

Ih. of coal 

Coke 

a 

9. 

a 

Hydrogen 

Oxygen 

1 

c 

& 

0 

y, 

Sulphur 

"Si 

Moisture 

& 

‘S 

'£ 

rt t2 «fl 

,0 ^ 

J 

c 

l-l 

it s 

Calories 















Lb. 


T. (Vt. Western Colliery .\avi.;ii- 
















tion Smokeless 

Glamorganshire . 

89 48 

4 04 

,1-63 

0 .88 

0-70 

.{-04 

1-34 

1-34 

J-8-.S.1 

. 1-04 

77 - 1 0 

■/ 7 ' s ^ 

14 44 


3. Cwmammam Smokcleh.s 


0111 

1-0 3 

'■33 

o-iyo 

0-33 

I -07 


0 70 

II 76 

1 -07 



i.ro.i 


3,. Lbbw Vale 

Monmouthshire 

87-^7 

5-48 


III 

O -03 

q(»1 









4. Hastings Hartley Main 

Northumberland 


5-0-;: 10-; s 

1 -O' 

0-7 5 

2 81 



34 -17 


65'8! 

77 'Oo 

14 -.5 3 


5. Mothal West Hartley 


8000 

. 3 -.1.1 

0 (> j ;0 q(i; 0-77 

3 -.to 






70-3 3 

I 4 -()() 


6. Cow'pen West Hartley 

,, 

70 - 4 (> 

l-8q 

1 1 07 

1 O.' 

0-83 

3-73 

8-17 





76 37 

14-3 

(> 8-3 7 

7. S. Hetton Hartley 

Durham ... 

81-82 

3 - -’ O 

(»I 7 

1 05 

0-88 

3-30 

3 - 0.8 






149 

(»(j-oo 

H. Ilrockwell Screened Coal 

If . . . . 

61-OI 


3 ')- 9,1 


odo 

5 11 

l-i.l 





78 -(>(; 



y. West .\uckland s ath seam 

,, ... 




O'Tj 



• 

1-76 

33 .31 

3-44 

60-5 3 

81-39 



10. T'orth Crown Hartley 

Harldington.shirc . 

(My r 2 

t -.31 

0-07 

'35 

0-40 

4 - 6.3 

9-9.8 





(>y Hi 

13-44 


rt. Lochgelly. 

Fifeshire .... 





030 


■ 


41-87 

1 - 7.3 

55-08 



57-98 

ij. i.ochgelly Navigation 


8 3 -(>3 

5 05 

()-IO 

l-<My 

o-on 

1-41 

1-45 





76-70 

14-50 

74 00 

11. Alloa Splint .... 

Clackmannanshire 

7(1-48 

<>■18 

(,•40 

1 .31 

0-34 

4-46 

4-.3 6 

4-.36 

.1.3-85 

4-46 

54-70 


1 5-37 

59-41 

14. I-'ergoshill Main Seam 

.\yrshire .... 

75-78 

, 3-53 

I 3 02 

1 06 

'-65 

3-96 








6o-15 

15. Fcrgushill Lll Seam . 

,, .... 

80-77 

5 18 

S09 

1-.33 

<14 

3-39 








6.J-0I 

lO. WharnclitTc Wootlmoor Kents 
















'rhit-k. 

Yorkshire .... 

8t-4 

4 ' 

8-3 

1-7 

07 

3 -y 







'5 43 


17. Heeston Best Coal 

,, .... 





0 83 



; 8-73 

:i 4 '.i 7 

0 -Q 3 

. 35-0 5 




ik Sherwood 'Pop Hard Bright 

Nottinghamslure , 

71-44; 

. 3-36 

7-80 

I- 7 XH 3 X 

3 -o 8 |g- 30 ,i 9 -. 3 o| 34-14 

3 -081 54 <8! 


13-4 

56-26 

19. Rishton Lower Mountain Mine 

Lancashire .... 

8j ■(» 8;4 -99 

S-8» 

1 - 86)0 4.3 

3-86 

1-3.3, 


■ 




1 , 5-0 1 


30 . Natal Navii^ation Col. . 

S. Africa .... 

81 - 37 ) 5-44 

2-H2 

i-g 7 l*-o 6 

7 - 3 «'o-Vi! 






14-54 1 

•/ 8 - 78 j 


(i), (3), (4) Modern Practice in Mining. By R. A. S. Redmayne., vol. i., 1919. 

{5) lo (q) Supfdement to Plotted Vertical Sections of Northnmberland and Durham Coalfields. By J. Kiraopp, 1908. 
<3), (10) to (iq) Analyses of British Coals and Coke. By Allan Greenwell and J. V. Elsdcn, 1909. 

(20) South African Engineering Journal —Coal No., Dec. 19x9, p. 87. 
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The uj.iIs, which yield a Krcat fjuaniity of clinVr in 

(harader lr(»m ordinary bituminr)u> coals for they arc dull pitchy 
fo dark l)rown in a{){H‘arance, break with a conchoidal fracture, 
are hard and <lense, and devoid of coking profterfies. They arc 
;'Orneiinn‘s called ‘ Tarrot coals ’ because of their ciuality whc'n 
healed of dec repifating with a c rackling sound. 

Coking Coal. —Certain l)ituminous coals under the application of 
heat po.sse.ss the cjuality of intuniescing, or coking, as it is 
tcTmed (see post. Section III.). What determines the coking or 
caking property is not fully understood. It does not depend cm 
the relative cjuantitic's of carbon and oxygen i)resc“nt, though 
coals rich in carbcjn and low in oxjgen (e.g., anthracite high in 
(arbon content and low in oxygen t, also coals comparatively low- 
in carlton attd high in oxygen content (lignite), do not cake. That 
|)liysical comlitions play some i)art in the coking property of coal 
would .seem to be borne out by the fact that certain coals w'hich 
do not readily coke, when grouiul tine enough and subjected to 
pn-ssiire do so 'I'hc- [)rincipal rc-ciuiremetit in respect of a house 
coal is that whilst it should produce a good bright fire it .should not 
be too fieri 1“, for which reason a steam coal and a furnaie coal 
are not desirable. Owing to its intumesn-nt cjuality a coking coal 
is also undesiiable 

Manufat turine,, .Steam or Furtiaee Cimls —These should be 
capable of producing considerable heat, for which reason they 
should have a fairly high fixed carbon content but a low sulphur 
lontent. 'I'tie most irnport.int i har.uteristii of a steam coal is 
agreed to be inherent great heating jiower, and, whilst the fixed 
< arbon c ontent should be* high, th«*re should also be jaresenl a suf- 
licienl iK'rcentage of volatile hydrocarbons to permit of easy igni¬ 
tion and consumption of the fixed carbon. 1’he ash conl<*nt should 
be* low', as being iion-c ombustible it dc'tracts from the* calorific 
v.ilue of the fuel, and sulphur i.^ detrimental as bc-ing destructi\e 
to the firebars I he lo.d should not be fri.tbic* and should sl.ick 
well. 'I'he table's on page S7,( gi\c the* lomposiiietn of some* of the 
prim ipal Mril ish siiMm c oaN 

CompoKition of Coal and Recent Scientific Refcearch 
Thereon.- -t'oal being a complex colloidal organic substance of 
high molecular aggreg.ition. recjuires lor the elucidation of its 
chemical i orisl it ul ion the applii .it ion of the bc'st (rained minds 
in organic clicrnistry, and although research work of late years 
h.is been grc'allv intensiliecl in (Irc'at Ifritain, the* I’nited Stale"-, 
(iermany, 1 ranee and (’.mada, but little* more has bc‘i*n tliscovc*red 
than w.is known at the commencement of the :oth ceictury. 

Chc'iuisls employ thrc*e experinu*ntal methods for the* in\estiga- 
tion of the coal substance: (.\) thermal decompo.sition, (B) 
fr.lit ion,It ion by a s(*(|uc*nc c* or combination of solvents, .and (('i 
oxidation of (he coal, hydrogc'iiation, halogenation, etc 'I'he jerin- 
lipal Luts which haxa* bc*en established by these methods are: — 

(.\ I M J Burgess and R. \’ Wheeler (Cliem Soe. Trau.s , vol. 
xixii, M)io, \ol xc i\ , 11)11 ; vol c v, i()i.t) by thc*rmal decom- 
|)osition ;ip|ilied uj) to a ti*mper,ilure of rioo" C cletermine*d■ — 

(r) 'Fhal thi- rlii ompositinn of the loal suhstance comnci-m »<I alioiit 
.cso t'; 

(;) That in ic*sp«it of the coals examined, vchether Itituminous, semi- 
hiluminou-. or ,inthi,u ilie, (here is a well-clehried critical temperature 
hetween 700 ’ (' and .Soo ' (' which corresjionds with a marked and 
rajiid increase in the cjuantity of hxclroeen evolved; and 

( C) That the evolution ot methane and other paraffin h>clrocarlmns 
almost rntuely ceases at about 7cx3' C, 

They com hided that the* coals examiiU'd by them contained 
two t\|H‘S of compounds of different degrees of stability, vi/ . 
the ‘ resinii " or li*ss stable, which on thermal decomposition yield 
princi|Killy ii.irartins ;iml no hydrogen, and (he “celiulosic ” which 
yield primip.illy hydrogen. The facts hold good, but the inter¬ 
pret.it ion of them as gixan above is not unixersally accepted. For 
instance*, H (' Tortcr and (i B. Taylor, who haxc carried out 
rr.searches on .Amc'rican coals {Proc. Amer. Cos hist , vol, ix. f i], 
1014 » repudiate the* suggestion that the 'Tesinic” conslitinmts of 
(ci.jl wiiulcl be Ic'ss than the “celiulosic'’ and attribute (he great 
increase in the evolution of hydrogen between 700'’ C and .Soo" (' 
to seicMulary decomposition, and they found that more than two- 
thirds of the organic substance of coals is decomposable Indow 
500^ C. Their views about the composition of coal are Ik'sI 
ex]nessed in thi'ir own words: — 


•'.All kind,^ </f ccjal con.''i't of celiulosic degradation products more or 
j les> allerecl by the proers.s of ageing, together with derivatives of 
, re-inou.*- .suh.stance•^, vegetable waxes, etc., in different proportions, 
more or less altered. They all undergo decomposition by a moderate 
I flrirrec* of heat, .some, however, clecomiiose more rapidly than others at 
j the lower temperature. The les,^ alterecJ celiulosic derivatives dc- 
1 compose more easilx than the more altered derivatives, and also more 
I ra.'-ilv than the rrsinoiis derivatives. 'I'he cellulcjsic derivative's decom- 
j |»osc* so as to >ield H2O, (.'Oj, CO and hydrocarbons, giving less of 
' the first three [iroclucts (he more matured and altered (hey are. The 
[ resinous derivatives, on (he other hand, decompose on moderate 
I heating so as to yield principalis the paraffin hydrocarbons, with 
probably hydrogen a.-> a direct decomposition product. 'Lhe more 
mature bituminous coals, having good coking proi>erties, contain a 
large* percentage of resinous cierivatives and their celiulosic constituents 
have been highly altered. The younger bituminous or sub-bituminous 
coals are constituted of celiulosic derivatives much less altered than 
j those in older coals. 'Ihey undergo a large amount of decomposition 
I helow' (heir fusion point, and po.ssibly for that reason many of them 
do not coke.” 

Prof. W. A. Bone jiointed out (Soe. Chern. hul., June iq, 1925) 
in his paper on the “Constitution of Coal, ' that in most recent 
coal research work little, if any, importance appears to have been 
attached to the nitrogenous constituents of coal, and th(*re seems 
to be at least some room for doubt whether the supposed “resinii ' 
constituents of coal have been rightly .so called. He was inclined 
to think that our whole coal-nomenclature might be overhauled 
with advantage*. Though there may l)e some doubt a.s to the 
feasibility of drawing a shar[) line between the evolution of the 
various ga.seous products in the ca.se of a highly matured type of 
coal when undc'r th(*rmai decomposition, it is otherwise in the 
instance of an immature brown coal or lignite, as Bone's work has 
shown. 'I'he rc'sults b<*ing. (a) that uj) to a certain temperature 
(in the case of a dried sample of brown coal, from Morwell, near 
I Mc*lboiirn«*, .^75 C) the only g.i.ses expelled from the dric'cl coal 
j are steam and oxide's of carlx/n, which hmumiuv.- ught 

I up to (and ]>erhaps beyond) 700^ C; (h) that at a somewlial 
highc-r leinix-ralure r.ingc* (in the case of tin* Morwell coal, 

500 C) tni'tham* and other hydrocarbons (without ox.vgen) 
;i|)p(*ar; and (c 1 it is not until the temperature exceeds 500° C 
that hydrogen appears among the* products. 

(B» In iS()9, Bedson discovered the solvent action of jn-ridine 
on coal, and much later. A. H Clark and R. V. Wheeler (Chern. 
Soe. vol* ciii., ic)!.-;) fractionated coal substance into three 

parts by first dis.solving it with pyridine, thc*n treating the pyridine 
extract with chlorofornt. 'Mu* coal substance was divisible into: 
(i) (hat insoluble in pyridine. (2) that soluble in pyridine but 
inscilubh* in chloroform, {},) th;il soluble in both pyridine and 
chloroform These fractions are frc'cjuently referred to as alpha, 
heta and ‘.^ainma constituents respectivc'Iy, as though they were dis¬ 
tinct and detinitc'ly .separate chemical substances, W’hich is un- 
I fortunate seeing that they all contain carbon, hydrogen, nitrogen, 
oxygen and sulphur—in fact, nearly the same percentage of 
nitrogi'ii and sulphur in each fraction. In the extraction of coal 
substances by benzene under pressure, Bone’s work was of great 
intere.'t. He employed benzene in a special form of extractor on 
the Soxhlet principle at pressures between 500 and 70olb. per sq. 
in and at temperature to 2S5 ' C. and afterw'ards fractionated 
the extract by a suitable solvent treatment. He and his co-workers 
have by this means obtained four distinct benzene soluble frac¬ 
tions (Proc. Roy. Sac., 105. Ser. A., 1924). This result is shown 
diagrammatically on the opposite page. 

When working on a coking coal it was found that fractions 
I and 2 could be disregarded from the point of view of containing 
substances of a “binding” character. With regard to fraction 3, 
iVof. Bone said “the amount of this fraction was always very 
small, ranging between o-.^ and 0.8'',' only of the whole coal sub- 
.stances; so that, although it has good ‘binding’ properties, and 
therefore would be to some extent a contributary factor, it can¬ 
not be considered as the chief cause of the coking projierties of 
the coals.” 

The substances contained in fraction 4 were different from the 
i so-callcd “coal resins” and sc'cmed to be rather of the “humic” 

1 txqie. Their chemical nature has not yet been finally established. 

! but they constitute from 4-6 to 7 0^ of the parent coal substance 
; and have very pronounced “binding " properties, so that the rela- 
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1 
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Soluble 
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1 
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1 
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1 

ITaction 5. 
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Non nitrogenous 
heavy oil. 

Red brown 
solid, .soften 
ing [Kiiiit 
about 25". 

Non-nitrogenous 
brittle resinous 
red brown solid, 
softening jHiint 
about Oo‘'. 

.Nitrogenous 
iimorphous 
brown .solid, 
softening 
point iSo 
250". 


live coking i)roi)erties of hituTninous iOaU run nearly jjarallel to 
(heir yields of this fraction. 'Fhese may therefore he cimsidered 
a,^ tht‘ chief cause of the coking projH*r(ies of coals. 

I'. Fischer, Jl. Hroche, and J. Strauch {Jirtniistop-Clu'm., 
in an account of similar e.'q)eriments made upon (lerman 
bituminous coals some little lime after the appe.irame of Bone's 
paper, divided their trude benzene extract into two fractions only, 
whidi itrobably explains the apparent discrep.incy in interpreta¬ 
tion of the results. The benzene extracts from ;i brown coal are 
chemically differi'nt from (ho.se yielded by sub-bituminous or 
bituminous coal. It would seem (hat the coking (luality of a 
coal is the result of the maturing of coat and is a product of age. 
for in black lignite there is evidence of (he incipient formatiim of 
substance.s closely resembling the coking constituent of the more 
mature coals. 

(C) Recent chemical research on the character of coal in¬ 
cludes the work of Dr. Bcrgius. (he German chemist, during (he 
period ioi5-.'5 By subjecting coat to the influence of hydrogen 
under heat and pressure, he saturates the hydrocarbons in the coal, 
converting them and, it is claimed, some portion also of the fixeti 
cirbon, into saturated h\'drocarbons, thus achieving the liciue- 
faction of coal, the objective of chemists for many years. The 
process has not yet emerged from the laboratory stage, but should 
it prove a commercial possibility, the results on industry would be 
tar-reaching indeed. 

SECTION II.: THE WORLD’S COAL RESERVES; OUTPUT, 
CONSUMPTION AND PRODUCTION COSTS 

The International Geological congress which m<‘( in Toronto, 
Canada, in the year made an estimate of the world's re- 

'-ources of coal, for which purpose they took ift. as the minitnum 
workabli- thiikness of seams, down to ;i ileplh of 4.000ft. from 
the surface, and rft. at depths of from 4.000-6,000ft.—6,000ft. 
hung regarded by the Congress as the limit in respect of workable 
depth. The figures of (he a\ailable resources which are given in 
millions of metric ton.s (a metric 1011^^2,204-6 lb.), are, in respect 
of continents as follows:— 


ll'erW.s Coal Rr.u-rvi s 
(in million-^ of metric tons) 


Continent 

0 

I -r ^ 0 
-3 .S ^ 

5 ; 'i ^ "I 

c ! 2 3 = s 

1 

ell 

- 


1 ill 

Is lilj 

t— E s 

Kuroi>c 

■ j .S 4 . 54 ^> 

605.16.'} ‘ 

7 S 4 ,M ;0 i 

Asia . 

■ i 407 ,(>5 7 

7()o,o<.>.S J11.851 ; 

1.770.586 1 

-Africa 

11 , 60.7 

! 45-125I 1.054! 

57.85., 

.America 

27.547 

2,27 1.080 i J,8i 1.006 1 

5.105,5.'8 

C)ceania 

' 650 

15,5.481! ,56,270 

1 70.410 

Total 

■ 406,846 ! 

[ 5 .‘>O 2,044 1 2.007.765 ; 

7 .. 5 ') 7.55 t 


The great depth at which coal mining is carried on (4.000ft. 
1 .h; 1 ow the surface in Belgium) is sui4)asscd by the still greater 
depth in the mining of mineral dejwsits f6,726ft. in the St. 


I John del Key Jiiiiu' in Brazil). The working of coal at great 
depths is, however, more difficult than the extraction of ore from 
a metalliferous vein at like depth, for whereas in the latter case, 
the plane of the deposit is, as it were, usually on edge reaching to 
the surface, in the former case it is, usually, more or less flat, the 
whole of the coal being derived from, aj>proximalely, the same 
depth, and it is very doubtful whether it will ever jirove com¬ 
mercially possible to produce coal from a depth greater than 
5.000 feet. 

On the question of supply, it is not so much tin- duration of 
the world's ultimate resources of coal that matters, but how long 
will the better and more cheaply-got coals last. I'.uroiM'.in coim- 
irie.s are raj)idly e.xhausting their supplii's of rc.idily available 
coals, and. if the present relative rates of exhaustion arc continued, 
(he period of (heir complete exhaustion will arrive long before 
j that of .Asia and the New' World. 

I In available re.sources of co.il the .Americ.in continent far ex- 
• eeds (he rest of the w'urld; in North America there are 5.075.- 
4.U.000.000 metric tons, and in South .America 52,007,000.000 
j tons; of all individual countries the United States of Ameriia 
j takes lirst [dace, her resources, for example, being ionsiilerabiy in 
excess of (hose of the whole of the British empire. At the jtresent 
rate of output the North .American re.sources. more esi)ecially 
(hose of the United States, will outlast all other countries, and 
will [)robably sulbce for 2.000 years. Great Britain's su[)plies at 
the pre.sent rate of con.sumption will not sutbee for more than 600 
ye.irs at most, and if we take into considtTalion the coal existing 
to a de[)(h of 4,000ft. (the limit taken by the British royal com¬ 
mission on coal supplies of 1Q05) they will only last for 450 years. 
Germany, belore (he ceding to Poland after th(‘ World War of a 
part of her Silesian coalfield, and to I'rance of her S.tar and Lor¬ 
raine (ields. had resources of co.d sun'uient to l.ast at the pr(*-W,'ir 
rale of output for 1.000 years, but much of her rem.iining coal is 
lignite, which is of much lower c.ilorific v.tlue than true coal 
Frame will ha\e to li\e on imiiorted tiial much sooner than Great 
Brit.iin or Belgium, The latter country has supiilies sufficient for 
nc-arly 500 ye.ir.s. Switzerland could mine all Iut resources in a 
tew years. 

The most important of all cl.isses of coal is th,it which is tcTincd 
‘‘bituininous.” for not oni}’ doc's it [crovide (he gas. coking. hoU'-e 
and nianufacturing, but many of the stc-am coals also. It is, too, 
from tlii> cKi"'- of co.d that wc obtain our co.d derivatives, c i; . 
tar. pitch, sulphate of ammonia, [laraffin hydrocarbons, benzene, 
toluene, dyes and -ome nu'dicines. Uuriously (Miough, the term 
‘'bituminous" \v;i.- founded on a misapprehension but is a con¬ 
venient one of whic h the u.so is almost a necessity from its having 
an almost univers.d currency among coal miners. Nothing anal- 
ogou.s to bitumen exists in co.ds 

i In view of (he- import;ime of the bituminous coals, it is for- 
' lunate ih.it ncorly 4,000,000.000.000 Ions, or more than half of 
' the world's coal reserves, are bituminous coal. 

World Production. —The following statement shows, in com- 
I {Kirative form, the jirocluction in long tons of coal by continents 
I for i<;i5 and i(j2(y — 

i World's Coal Produrlion 

I _ ! I’roduelion in long tons | 


i Nttrlli Vmc*rir;i . ... 551 ,fKX),oooi (»o 7 , 6 c>o,o<X) 

South VnuTiea . ... i.Ooo.oooj j.ooo.oorf 

Liirope . 750,000,000! 6.> I ,.'00,000 

Asia .... 55,000,000, Ho.000,000 

\frica . rS.500,0001 14,000,000 

tXeania.T5.ooo,ooOj 16,450,000 

laitirc world ... 1,541,500,000:1,541,^10,000 

About 90', of the world's coal is derived from the coalfields 
of the United Stales of America and Eurojjc, the aggregate out [nil 
of the British Enqiire and the Uniled States being respectively 
about one-quarter and one-half of the world's output. The annual 
output from the principal countries is shown in tabular form on 
the next page. 
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A'ear 

Long tons 

Brtil'ift rimpirr \ 

(fTcat Britain; 



.‘Vnthracitf 

irjJS 

0.126.^00 

Bituminous 

192 s 

237,049,842 

UiiMui ul South Africa 

U) 7 t 

12,74 3,407 

Caiuida: 



Bitmiiinous . 

1926 

11.034.227 

Sul) bituminous 

I92t» 

4 37 ,oOH 

Lignite , ... 

I 

3,202,888 

India: 



(»undnana c<)aliic-lfl» 

>925 

:20,447,8.(8 

J’ertiary coalfields 

1925 

45<^,470 

Australia: 



Bituininoiis coal 

1923 

I3/'2G777 

87O.4O8 

Lignite 

1923 

New /calami 



Bituminous < oal 

1923 

1,044,720 

Brown (oal 

l(>23 

911,423 

Lignite 

192,3 

1.38,844 

'l otal fof above and .smaller pro- 



du<<‘rsi for British Fvmpire. 


,30<),47 o,o «(7 

Other ('ontilrii K (excluding lliose rais¬ 
ing less than .i.ooo,fx)o tons) 
Belgium. 



* Anllira(.ile and ‘vemi anthracite 

1 (>20 

4,768,010 

Biliiminoii', 

I()2() 

17.9.37,828 

China (appro.Timalid 

‘923 

21,000,000 

C/axhosloviikia: 



Biluminuus . , , . 

1926 

14,1 76,() 12 

Brown coal. 

1020 

18,414,748 

1'ranee; 



Saar , . , 

lU-'9 

13.450,900 

Other districts: 



AnlhrHcite and hituminous 

HI.V) 

50,581,400 

Lignite 

1.(20 

1,039,200 

Germany; 



Bituminous . ... 

1.(20 

14 {,026,710 

Brriwn coal. 

1920 

1.3 7,<’>29,3 7 7 

Hungary 



Bituminous. 

11)20 

Hi {.6(8 

Brown coal. 

192() 

.3.3,39.2t'{ 

l.igiiilo. 

192!) 

I''9 ,i 83 

Japan 



Semi anthrai itc ... 

1923 

88,433 

Bilumiuou; 

1923 

.{0,865,385 

Brown (oal .... 

1023 

l<)0,7O{ 

Netherlands: 



Bituminous 

0)20 

8,469.225 

I’.roautoul 

I9:() 

207,800 

j T’ohin<l 



Hituminous .... 

19.9. 

,{3.004,502 

Brown coal. 

192O 

74.R04 

Russia. 

1 Bituminous; 



1 l.urop^'un 

1)2(. 

20,000,000 

.A.siati) ... 

U)2() 

.3,547.000 

Brown coal. 

1 ()2f) 

1 .000,000 

Spain: 



Aiitlirai ite . , , 

1 ()-'(> 

.{•8 i. 9{I 

Bituiuiuous ... 

lU-’t) 

3.915.339 

Brv>wn vvxd. 

1.) 2() 

4-82,199 

United States: 



■Anthracite 

ll)2f) 

7.3.390,582 

Bituminou.s, including brown 



coal 

19 20 

510. { {0,000 

World total for nj.Vi, long tons 

1 

1 , 5 J1 ,3 10.000 

World total (estimated) for lu-'y 

j 

long tona , , • 1 


X .450.000,000 


The followinR tal)l<' for ig-’5-6-7 the })ro(luclion of (i) 

the Briti.sh empire ami f.M the rest of the world: — 


World's TrodxHtion 

{./ Coal: 

7 


(Including Brown Coal) 



W -\3 

1926 

1927 * 1 

British Lrnpire 

30(),000.000 

193.000.000 

.3 20,000,000 : 

fHher countries 

1 ,O 40 ,O(.X 2 ,Ot>O 

l,I50,OCH2,000 

1.130.000,000 ! ; 

. Total 1 

1 , { 30,000.ixx> 

1.340,0.00,000 

1.450,000,000 ; 


•Estimatfsl on 

data available. 



The relative importance ot tlie great coal-producing countries 
in point of coal production is illustrated diagrammaiically in fig. 3. 
In regard to Great Britain, the average figures arc taken and not 
those for the year 1926. as it was the year of the great national 
lock-out in the coal mining industry. In the case of the other 
tountrieg named the figures are for the year 1926. In respect of 
coal has been converted into terms of 
bituminous coal by dividing the output of 
brown coal by three. 

In fig. 4 is showm diagramniatically the 
‘ curve ’ of annual output from the three 
greatest coal-producing nations of the 
world and the world's output since the 
years 1910 to the year 19:6 inclusive. 

It will be seen from the curves, that, in 
.^idte of the great impetus which has been 
given in the last few years to the substitu¬ 
tion of oil for coal, the hydro-clcclric gen- 
eraiiou of power and the introduction of 
economy in the use of fuel, the world’s 
production of coal was never greater than 
in 1926, (The great drop in production in 
rc.speci of Great Britain was due to the 
national lockout in the coal mining in¬ 
dustry.) A noticeable feature in the dia¬ 
gram i.> the upw'ard grade in Germany's coal production; al¬ 
though she lost some of her coalfields, she has so developed her 
brown coal resources and increased the output from the remaining 
fields of true coal as to [iroduce the remarkable result shown in 
this diagram. However, the brown coal on the curve of aggregate 
production has not been converted into terms of true coal, Coal 
is widely cli.stributed throughout Germany, the princijial field is 
that of the lower Rhine and Westphalia which centres in the 
industrial region of the ba.sin of the Ruhr, a right hand tributary 
of the Rhine. In Saxony, Zwickau and Lugan are other important 
mining centres. 

Production and Costs in Great Britain. —The following 
figure (fig. 5) shows in diagrammatic form the rapid increase in 
production in Great Britain during the last 100 years, a produc¬ 
tion necessitated by and conducive to a very great extension in 
industry, and to an increase of population from 11,090,120 in 
iSn. to 40.980.311 in kji r, the output of coal being eslimated by 
the 1871 royal commis.‘-ion on coal supplies to have been 
10,080.300 tons, or less than the production for one fortnight at 
the present lime. 

The production from llic various British coalfields stated by 
counties was as follow.s fur the year 1925’; — 


littiilatid and Wales Tons 


Northumberland . . 

11 , 95 . 3 , 3^8 

Durham ... 

.31.49.5.011 

('umbcriand and Westmorland .... 

1,986.092 

Lancashire and Che.sliiie. 

17,422,369 

Yorkshire, South 

50,852.862 

A'orkshire, West . . 

14.4^0,537 

Nottinghamshire . ... 

14.022.436 

Derbyshire (cxce|)t South Derbyshire) 

14.724,197 

Derhv.shire, South 

1.112,240 

Staffordshire, North 

,3.916,253 

('annock Chase .... 

>.607.761 

South Staffs and Wbin estershirc .... 

1.055,626 

Lincolnshire . 

2.896.817 

Warwickshire. 

4.788,627 

Shropshire . 

754.07s 

Forest of Dean. 

1.206.249 

Somerset . 

i4>oa,5^ 

Bristol . 

256.404 

Kent .... 

367,589 

South Wales and Monmouthshire: 


Anthracite . 

5.566,544 

Other 

39,063,978 

North Wales 

isai,o2o 


J 10.147.703 

* rhe figures tor the year 1926 though available are 

not given as they 


an* abnormal, that year being the year of the national lock-out of 
coal mineri. 


Germany, the brown 



INC RELATIVE OUTPUT OF 
THE WORLD S GREAT 
COAL PRODUCING COM¬ 
BINES 














WORLD RESERVES! COAL AND COAL MINING 


Scotland 

Fife and ClHckmannan.7,661,524 

Lothian.4.253r079 

Lanarkshire; 

Anthracite. 559.5^45 

Other.16,4.14,00(1 

Ayrshire, Dumfries and Argyll.4.120 ^7 4 

^i,o28,5j8 

Total for Great Britain.243,176,2.}! 


In 1913 Great Britain contributed ~i-7% of the world's 
entire output of coal, and in the year there were 1,110,8,84 
jiersons employed in about 3,000 coal mines, which were worked 
as about i,.soo separate undertakings. The C(jal properties, or 
royalties, as they arc called in the industry, were vested in aliout | 
4,000 owners, \ arious estimates of the amount of capital invested | 
in the coal mining industry have been attempted, that by Sir j 
Josiah Stamp, £135,000,000, based on the output of live years 
preceding the war, lieing pt'rhaps nearest the mark, li i> agreed j 
that of all the industries that contributed to the successful issue : 
for the Allies of the World War, the loal industry was jierhaps ' 
the most im|H)rtant. 

The estimated cost of production and of profit to the coal 
owners in Great Britain arising from the sale of the coal prior to 
the war may he taken to have averaged as follows;— 

s. ( 1 . 

Wages .... >0 

Stores and pit wcxid .10 

(.ieneral cx[>enstf',, inelusive of everything, except de¬ 
preciation and interest 11 

Total. .70 

Profit..13 

(iraml d otal. 10 -• 

The average royalty rent payable to the owners of the coal 
averaged about Od. ikt ton of coal raised 

Since the year 1923 the general tendency has been for coal in 
Great Britain to approach what for want of a better term may he 
called an economic basis of price (although it has not yet fallen 
to a pre-war level). This has been rendered possible by the de¬ 
creased cost of production. 

This is indicated by the following figures.— 


Averaf^f of Four Quarters in Each Year in Shillings per Ton 


I’criiKl 

U'ngcs cost 

'I'otal cost per ton 

Proceeds 

(|H*r ton) j 

including wages 

j (jwr ton) 


s. d. 

S. ( 1 . 

s. d. 

1922 . . . j 

’i \ 
I-' 4; 

18 2i 

19 li 

1Q23 . . 1 

17 7i 

19 9 i 

1024 . 1 

i.t ,3 i 

tS 7 i 

19 9 


13 63 1 

n** Iii I 


1 

11 7 i i 

i 6 t lof f 

i 17^* .lit 

17 I 

, 1926! 

! 12 3 J 

T; 8 

. 

1 9 7 j 

1 I 4 t 7 ) 



The subvention operated over the last two quarters of tqj.v 
fGn the first of May, 1026, the pnxluctlon of coal was suspended. I'be 
figures given in the tables arc up to the end of April, during which |)«ri(Kl 
the subvention was operative. 

**Subvention Included, 
tSubvention excluded. 

The cost of working at the end of June 1927 was 16b. o.7od , 
and the average selling price of coal (proceeds of sales) 15s. o.osd. 
per ton, or a loss of is. o.bsd. per ton. The earnings per man shift 
worked were los. 2-84d. and the output per man shift 20-47 cwt. 
(See also Section V.) 

Production and Costs in the United States^The output 
in the United States rose rapidly during the war years, attaining 
the enormous figure of 605,546,343 tons in 1918, After that it was 
subject to great variations, due principally to industrial unrest 
resulting in strikes of the miners; the production for 1925 being 
522,474,999, tons. In 1926 the output amounted to 591,721,000 
long tons, a number of colliers being on strike, But the produc> 
tive capacity of the United States coal mines is far beyond the 
actual output. 
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in the United Slates coal is clascsified as “soft” coal (bitumi¬ 
nous) and "hard” coal or anthracite. Great varialiou eaists in 
quality in the different States and even in the same district, a.g., 
in Central Pennsylv'ania there are seams of semi-smokeless coals 
of high steaming quality; gas coals, coking coals, and in the west, 
ctKils of high volatile content which arc sold as steam coals. So 
great, too. is the variation in the working conditions that, as in 
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Fig 4 —CURVE OF ANNUAL OUTPUT OF COAL FOR THE WORLD AND THE 
THREE GREATEST COAL PRODUCING COUNTRIES 

the rase of Great Britain, the problem of making an equitalilc 
wage -scale to suit the varying conditions is extremely difficult. 
The output per man shift in the bituminous mines is just under 
tons (year ig.'j 382 tons, year 1923 399 tons) and in the 
I anthracite mines just under 2 tons (1923 1-97 tons and 1924 1-79 
Ions) 

It is doubtful whether there arc available positive figures of the 
cost of working all ( lasses of coni in the United .States calculated 
over the whole annual production, but it was possible to compare 
the returns for 1922 with those for 1916 in respect of 217 colliery 
; owners in 31 fields and 11 States. From the.se concerns there wcrc 
i produced in the aggregate 66,000,000 tons in 1916 and 52.000,000 
tons (of 2,ooolb. per ton) in 11922, that is to say, i3i% wicl 
1.'^^;, respectively of the total coal output of the United States. 
The working co.sts and sale prices jx'r ton were as follows:— 



iyi6 

ig2i 


s.cl. 

s.d. 

Cost per ton (of s.ooolb ) f.o.b, 

. , 4H 

10.51 

($1.13) 

($3.51) 

Labour cost |x*r ton .... 

3 Si 

7 7 

($0.83) 

($1.83) 

Sale price per ton. 

• 

I 2 . 4 i 


($1 3.S) 

(!ii2.97) 

Percentage of labour to total cost 

74.1 

72 3 


The cost of coal to a consumer in America according to one 
(|ualified authority (H. F. Hopkiss. “Economics in Goal Mining 
in the United States of America,” Eng. Soc., W. Pa. 132-141; 
Dixon 141) is made up as follows:— 

Per cent. 

Purchase of coal, opening up mine, mining machinery, housing 8 
Mine supplies , . . 3 

Labour 94 

Insurance and Taxes.i 

DjM'rators’ profit.3 

Railway Transport.36 

Retailing 25 

100 

That is to say, 61% of the cost is absorbed in transport and re¬ 
tailing. 

In America as in Great Britain, one of the great outstanding 
problems awaiting .solution is that of distribution. 

Production and Costs in Germany. —Like Great Britain, the 
year 1913 marked a record with 187,054.115 tons of “black” coal, 
or including brown coal, 272,885,210 ton.s, one ton of “black’' 
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IwinK tiqual t«) H tons of [)rown (oal irj point of heat valu«‘; 
and, when the brown coal is converted into briquettes, which is 
done to a considerable extent, to 14 tons of briquettes. Although 
her Saar and Lorraine coalfields passed to France in 1919, and 
part of her Upper Silesian field to Poland in 1922, yet Germany's 
output of “black” coal has suffered less than might have been 
exiK'cted. A heavy fall took place in 1922, due to “passive re¬ 
sistance” upon the occupation of the Ruhr by the Allies; recovery 



Fig b diaghak showing the output of coal in great Britain 
IN the period I 6«0-1927 INCLUSIVE 


set in later, the output for reaching to 143,027,000 tons, or, 
c(inverting brown coal into terms of “black” coal, 189,081,333 
tons 

Taking the whole of Germany and comparing jire-war and post¬ 
war results, the following figures show the relative outputs 
exclusive of lirown coal: — 


Output Per Maa and Hours. —The following table show's the 
annual average quantity of coal in long tons raised per person 
employed under and above ground in the countries named;— 


Year 

Great Britain 

United States 

Germany 

(c). 

(excluding 
brown coal) 

France 

(d) 

igio 

256 

618 

242 

ig 2 

l(;JI . 

250 

614 

2S-J ■ 

193 

igi? 

24.t 

660 

282 

200 

HIM 

250 

681 

286 

(a) 

HH 4 

(b)2.(S 

t»OI 

2()0 

182 

HIM 

(l))26g 

64S 

302 

182 

1(21 6 . 

(b)260 

7.D 

311 

179 

igi 7 . 

(b)247 

76S 

2gi 

170 

1 r; 1 8 , 

(bi 22 g 

704 

27s 

M.I 

T(;ig 

(b) 1(^5 

b.D 

174 

122 

igJ'O . 

(b)i87 

740 

181 

120 

ig 2 i 

(b)i44 

549 

lbs 

130 

ig 22 

217 

504 

I >84 

137 

ig2.i . 

220 

bgi 

103 

134 

ig.'4 . 

220 

654 

20() 

143 

H |25 . . j 

218 ; 

(a) 1 

(a) 

(a) 


(a) Information not available. 

(h) I'hcse figures refer to the United Kingdom. 

(c) f rom 1012, inclusive, figures are based upon numbers of insured 
workers. 

(dj I'^xcluding Siuir district. 

The output [icr man per shift at the present time (year 1927) 
has been as follows:—Quarter ending in March, 20 66 cut; quarter 
ending in June, 2047 cut ; quarter ending in Sept., 190 cut. 

The figures representing annual average quantity of coal raised 
I per person employed have been obtained by dividing the annual 


Orrmany's rrodudwn of Coal 


HII3 

1923 

O-’S 1 

Kiilir 

Upper Silesia 
l .ower Silesia 

Saxony and Lower Sax¬ 
ony 

Aix la ('liapelle 

Lorraine 

Saar .\rea 

'I'onH 

r 1 2,6g5,ooo 

43 , 097,000 

5,438,000 

5,872,000 

3,21 2,000 
3 , 73 . 5.000 

I poo5,ooo 

Occupied territory . 
l!noccupied Ruhr Mines 
< icrnian Up|>er Silesia 

I .ower Silesia . 

Saxony 

Aix-la-Chnpelle 

Tons 

33 ,. 5.5 2,000 

7,8(13,000 

8,604,000 

5,223,000 

5,214,000 

gK4,ooo 

l.ower Rhine, Westplialia 
Bavarian Palatinate 
Wealdcn ... 
'I'huringia 

(ierman Upper Silesia 

1 .ower .Silesia . 

Saxony .... 
,\ix-la-ChaiU‘lle 

'I'ons 

102,914,1.82 

1,216 
670,209 
95 , 2 i(> 
14,043,3‘I 

5 , 473,604 

3,807,0(10 

3,485,(100 

Total 


187,054,000 

Total . ~ 

61,440,000 

Total ... 

130.4(10,698 


'I'he total home ionsumption of coal and lignite in (itTinany 
during i9-’4 was as follows .— 7 'ons 


('o.'il from Iiome s<iuries 
l .igiiiti , tioiw' .souri es (converted {) 

I’lus imjiorts. 

1 .e».s exjMirls. 

I,ess reparations deli\eries. 

Net consumption 


118.828.644 

4 i. 453 G;f> 

1()O,28 i, 0.’O 

15,240,108 
175,522,028 
4,3 SS, 568 
i 7 i,i(> 3 . 4 (to 

10.680,243 


Comparing the uist of working coal in Crr>it Jiritalu with the 
Ruhr district of tiermany. the coal from whith competes with 
llrilish (Oil in thi' F.urope.ui and other markets, the following 
(om|>ar.'iii\r tignres were given in evidence liefore the 1925 
roval commissitin on the loal mining indnstrx’ {srr evitlemc of Sir 
R Kedma.MieV — 



(ireat Britain (juarter ending 
.Sept. 30, 1025 


With sufi- 
veiition 

Subvention 

deducted 


Cost of working i>er ton 
PriKceds [tCT ton 

s, d. 

>7 7 ..57 

C’ 4-75 

s. d. 

17 11.64 
16 4.75 

s. d. 

M »-50 

14 2.7s 

1,0!Mi per ton 

2.8a 

; 1 6.8g 

10.75 


output by the number of persons employed. 

For comparative purposes as between countries, the.se figures 
arc vitiated by the fact that the same number of days and hours 
may not have been worked in each country in respect of any 
given year; nor are the natural conditions with which the miner 
has to contend the same in each country. For instance, the condi¬ 
tions prevailing in the United States arc perhaps the best in the 
world; on the average the seams arc thick, with good roofs, and 
lying at shallow depths from the surface. In respect of the black 
coal of Germany, the conditions arc somewhat more difficult than 
in Great Hritain. Making the fairest comparison, namely, that of 
output jicr shift, calculated over all persons employed, that for 
Great Hritain is at present about i7'85cw’t. as against i9-5cwt. for 
the whole of the Ruhr coalfield. In the Ruhr field the ri.se in pro¬ 
duction i)or man per shift has been on the up grade. The output 
|K'r shift in Ormany of Lignite is very’ considerable, much of it 
being quarried “ojx'n-cast .” In Great Britain the hours of W'ork of 
the underground miner w'crc in 1925 7hr., exclusive of winding 
time, say, on the average 7hr. 37min., but since then (he length of 
the working shift has been extended at some collieries to 8hr. and 
at others to 7J hours. In Germany (Ruhr) they are 8hr. inclusive 
of one winding time, so on the basis of the same length of 
winding time as in Great Britain the average time below ground 
is 8 hours. In France the working time is 8hr. inclusive of both 
winding times, so that miners actually work less time than in 
Great Britain. In the United States the time is 8hr. exclusive 
of both winding times, but as in the majority of the mines the 
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inU*t ij: by way of adil or clay-drilt, the actual time below- ground 
1^ probably on the average more than Shr., though, from the 
report of the recent United States coal commission, the miners 
would appear to go into the mines and come out pretty well as 
they like. 

SECTION III.: UTILIZATION AND CONSERVATION OF 
COAL; ELECTRICAL POWER USES; COAL 
CARBONIZATION 


The use to which a coal can be most profitably put depends on 
two factors, its chemical composition and its physical character. 
A coal may have a high fixed carbon content, and as such may be 



RAISED PER PERSON EMPLOYED UNDER AND ABOVE GROUND IN GER¬ 
MANY. THE UNITED KINGDOM AND THE UNITED STATES OF AMERICA 

capable of giving out great heat, but owing to its low volatile 
hydrocarbon content prove useless as a steam-raising coal except 
under forced draught. Again the ash content in an otherwise per¬ 
fect steam coal may be so high as to render it a costly coal to use; 
or its ash may he fusible at a comparatively low temperature, and 
so choke the firebars with clinkers; or the sulphur content may be 
so high as to prove a destructive element especially in the case 
of a water-tubular boiler; or a coal may be excellent in point of 
chemical analysis, but is so friable that it breaks up in transport 
and cannot be burnt except in a pulverized #orm for raising steam, 
and must be used for making coke, jiatent fuel, or as pulverized 
coal. But as to making coal into coke, all coals are not possessed 
of the caking property, a quality which probably depends on 
physical as w-ell as chemical characteristics. ( 5 ce Section I.) 

Characteristics. —The most important class of coals is that 
commonly known as “bituminous” from their property of soften¬ 
ing or undergoing an apparent fusion when heated to a tempera¬ 
ture far below that at which actual combu.'^tion takes place. This 
term is founded on a mi.sapprehension of the nature of the occur¬ 
rence, since, although the softening takes place at a low tempera¬ 
ture, still if marks the jwint at which destructive distillation com¬ 
mences and hydrocarbons, both of a solid and gaseous character, 
are formed. That nothing analogous to bitumen exists in coals is 
proved by the fact that the ordinary solvents for bituminous sub¬ 
stances, such as bisulphide of carbon and benzol, have no effect 
upon them, as would be the case if they contained bitumen .soluble 
in these reagents. The term is, however, a convenient one. and one 
the use of which is almost a necessity, from its having an almost 
universal currency among those connected with coal and coal 
mining. 

Variations in composition are attended with corresponding dif¬ 


ferences in (jualities. which are distinguished by special names 
Thus the semi-anthracitic coals of South Wales are know'n as ’’dry 
steam coals.” and when still less anthracitic are known simjjly as 
“steam coals.” being esiiecially valuable for use in marine steam- 
boilers, as they burn more readily than anthracite and with a 
larger amount of (lame, while giving out a great amount of heat, 
and practically without producing smoke. Uoal.^ richer in hy¬ 
drogen, on the other hand, are more irseful for burning in open 
fires.—smiths’ forges and furnaces.—where a long llame is 
required. 

The excess of hydrogen in a coal abo\-e the anwnint necessary 
to combine with its oxygen to form water, is known as “dispos¬ 
able” hydrogen, and is a measure of the fitness of the coal for use 
in gas-making. This excess is greatest in what is known as c.annel 
coal, the Lancashire kennel or candle coal, so named from the 
bright light it gives out when burning. This, although of very 
.small value as fuel, command.s a specially high jiriee for gas¬ 
making. Cannel is more compact and duller than ordinary coal 
and can be wrought in the lathe and polished. These j)roperties are 
most highly developed in the substaiue known as jet. which is a 
variety of cannel found in the lowtT oolitic .strata of \'orkshire, 
and is almost entirely used for ornamental purposes, the whole 
quantity produced near Whitby, together willi a further supply 
from Spain, being mamifaitured into articles of jewellcTy ;ii that 
(own. 

By the (erm “ash” is understood the mineral rnaffer remaining 
unconsumed after the complete combustion of the carbonaceous 
portion of a coal. According to C’ouriot (Afi 7 i<ili's dc In Socirir 
geo/og/cy/zc (le lirli'Jqiu', vol. xxiii., p. 105) the stratified charactei 
of the ash may be rendered apjiarenf in an X-ray photograph of 
a piece of coal about an inch thick, wlien it appears in thin parallel 
bands, the combu.stible portion remaining transparent. It may 
also be renden'd visible if a smooth block of free-burning coal is 
allowed to burn away (luickly in an open fire, when the ash re¬ 
mains in thin grey or yellow' bands on the surface of the block, 
d'he composition of the ashc's of rlifferent coals is subject to con¬ 
siderable variation, as will be seen by the table below 


CotnpositUm of llic Ashrs of Coals 


'I'rvK* coals 

Silica 

Alumina 

Ferric 

oxide 

■ 

-J 

Magnesia 

Potash 

Sulphuric 

add 

h 

Total 

_i 

I >()wl.iis, 

South Wales 

I '.hhw \ ale . 
Konigsgrube, 
Sihsia 

Ohio, f.S.A. 

IlelmsLadt, 

.yyoo 

.ss-4« 
44-^>0 

49- 20 
.15-01 

41-10 

11 • 8.4 

i0-o6 

7-40 

t8i 

.>•04 

■L - I 

2-,vH 

2-20 

1 -K-/ 
1-28 

’ 

' 

2-05 

1-82 

4-89 

4-01 

0-88 

o-4(. 

o- 29 

-■ 

<)8-o8 

99-9.’ 

99O 1 

IOO-0i| 

.S:ixony . 
iMlelciiey, 

17-27 

II-.S7 

.5-57 

-,y<»7 


2-f)4 



97' ‘ '1 

Hungary 

i ,th-or 

24-07 

.S '04 

I s-(>2 


2-48 


■ 

98- 1 1 


The composition of the ash of true coal afrproximates to that 
of a fire-clay, allowance being made for lime, which may be pres¬ 
ent either as carbonate or sulphate, and for .sulphuric acid Sul¬ 
phur is derived mainly from iron pyrites, which yield sulphates 
iiy combustion. An indication of the character of the a.sh of a 
coal is afforded by its colour, white ash coals generally being freer 
I from sulphur than those containing iron pyrites, which \ield a 
i red ash. There are. however, several striking exceptions, as for 
1 instance in the anthracite from J'eru, which contains more than 
j 10'^,'. of sulphur, and yields but a very small pcTcentage of a white 
j ash. In this coal, as well as in the lignite of Ta.smania, know'n a.s 
; white coal or Ta.smanite, the sulphur occurs in organic combina- 
j tion, but is so firmly held that it ran only be very partially ex¬ 
pelled. even by exposure to a very high and continued heating out 
! of contact with the air. An anthracite occ urring in connection with 
I the old volcanic rocks of Arthur’s Seat, E^dinburgh. which con- 
! tains a large amount of .sulphur in proportion to the ash. has 
' been found to l>chave in a similar manner. Under ordinary condi- 
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lionii, from A to 1 of the whole amount of sulphur in a coal is 
removed during combustion, the remaining i to i being found in 
the ash. 

The amount of water present in freshly raised coals varies very 
considerably. It is generally largest in lignites, which may some¬ 
times contain 30% or even more, while in the coals of the Coal 
Measures, it does not usually exceed from 5% to 10%. The loss in 
weight by exposure to the atmosphere from drying may be from 
' !() i of the total amount of water contained. 

When coal is healed to redness out of contact with the air, the 
mure volatile constituents, water, hydrogen, oxygen and nitrogen, 
are in great part expelled, a portion of the carbon being also vol- 
utilixed in the form of hydrocarbons and carbonic oxide, the 
greater part, however, remaining behind, together with all the min¬ 
eral matter or ash, in the form of coke, or, as it is also called, 
“fixed carbon.” The pjrojjortion of this residue is greatest in the 
more anthracitic or drier coal.s, but a more valuable product is 
yielded by those ric her in hydrogen. Very important distinctions 
—tho.se of caking or non-caking—are founded on the behaviour of 
coals when subjtuted to the process of coking. The former class 
undergo an im iirient fusion or softening when heated, so that the 
fragments coalesce and yield a compact coke, while the latter (also 
called free-burning) pr<-serve their form, producing a coke which 
is only servdceable when made from large piieccs of coal, the smaller 
|)ieces b«“ing incoher('nl and of no value. The c.iking i)roperfy is 
he.st developed in coals low in oxygen with 25 to 30% of volatile 
maftcr.s. As u matter of experience, it is found that caking coabs 
lo.se that property when exjiosed to the action of the air for a 
leiigthenetl f)oriod, or l)y heating to about 300'' C, and that the 
dust or slack of nou-caking coal may, in somt* instances, he con- 
\fried into a ruherent (oke by exposing it .suddenly to a very high 
t(‘nif)enif ure, or comf)res.sing it strongly before charging it into the 
oven. I'rom the chemical point of view it might appear that the 
flUJintily of hydrog'in is a governing factor in determining the cok- 
ahility of a coal, for an otherwi.se non-coking coal can he made 
(o coke by adding to it a very small percentage of hydrogen. 
(.S'( c also ToKf ) 

Electrical Power Uses.—An important aspect of the coal 
([uestion, especially for Citeat Hritnin. is not so much how long the 
coal reserve.s will last, as how long will the reserves of high-class 
and ea.sily available coal last. In other words, how long will coal 
he uvailal)le at a co.st not relatively di.sadvantageoiis to her nearest 
competitors. 

'I'lic re[)orL of tlie electricity sub-committee of the British coal 
conservation cominiltee (ipiS) .stated: "It is obvious that im¬ 
provement in the comnirrcial prosperity of a countr>'—that is 
to say, the jicerage purchasing [jower of the individual—depends 
on increa.'fijjg the output per head. If wages he raised merely by 
in< reusing the selling price of llu' goods in the home market, there 
is no real advance, and to increase* the selling price of the goods in 
the neutral and open markets of the world, is hardly possible in 
view of international competition. The only way to increase 
})rosperily is to increase the. net output per head of the y\'orkcr.s 
employc'd-” 

Jn the United States of America the amount of power used per 
worker is 56% more than in the United Kingdom; and the best 
I urr for low wages is more motive power. It has been settled con¬ 
clusively of late years that the most economical means of applying 
power to industry is the electric motor, that is, as the means of 
applying the power which may have been generated by any form 
of prime mover (warter. steam, gas or oil). In Great Britain the 
water jiower is negligible and the oil nil, .so the problem resolves it¬ 
self into the most economical production of electric power from 
coal. 

It has l>cen calculated from the data available in the British 
census of production, and making certain necessary adjustments, 
that—excluding the hor8e-p<»wcr used at hla.st furnaces, gas¬ 
works, etc., .since the coal consumed in these industries i.s ex¬ 
cluded from the estimate of c{»al consumpnion in industry'—the 
total cajMicity of engines, i.e., steam reciprocating, steam turbine, 
internal combustion, water power, and other jxtwcr, in use was 
10,024,996 h-p., of which— 


QIC was in respect of steam, 

” ” ■’ ” internal combustion, 

1-7% ” ” ” ” water power, 

0-7% ” ” ” ” other power. 

It has been estimated, too (see report of the coal conservation 
committee), that were a complete system of electrification inaug¬ 
urated in Great Britain, on the basis of the extent to which power 
is used at present, a saving of 55,000,000 tons of coal per annum 
might he effected, resulting in a saving of £27,500,000 (valuing the 
coal at only los per ton), while if the coal were used for ex¬ 
tended and new industrial purposes, some 15,000,000 h.p. w^ould 
he continuously available for the purjiose throughout the year. 

This estimate is based upon the supposition that 7lh. of coal 
per horse-power hour i.s the present average consumption of coal 
in production of steam power (a figure which is certainly on the 
low side), which corresponds with i-54lb. per h.p.-hour delivered 
at con.sumers terminals in the case of the Newcastle Electric Sup¬ 
ply Co., perhaps the largest electric power concern in Great 
Britain in 1028. 

Coal Carbonization.—Under the heading carbonization of 
coal mu.st he included the gas indu.stry', the coke industry, and 
the new industry which is springing up, namely, the low tempera¬ 
ture carlionization of coal. In the first named the production of 
what is termed town gas is only part of the activities of tlu; gas- 
maker. There are a number of by-products besides the residual 
coke, or “poor man’s coal” as it used to be termed. During the 
war the rc.sources of even the largest and best equipped gasworks 
were strained to the utmost to secure an increased output of 
benzene, najihtha, creosote and fuel oil. Another important by¬ 
product is sulphate of ammonia. 

Gas-making, a.s well as the making of metallurgical coke, is a 
"high temperature carbonization" proce.ss with temperatures of 
T.ooo'’’ C or thereabouts, whereas in “low temperature carboniza¬ 
tion” the temperature may range from 400° to 800° C. The rg- 
•sults of low temperature carbonization a.s compared wdth high 
temperature carbonization are: a lower volume of gas hut a higher 
yield of tar of lower specific gravity; a low yield of benzene and 
its hornologucs, but a large yield of the paraffin group, light fuel 
oil.s. The yield of ammonia compound.s under low-temperature 
carbonization is usually negligible. I\’hercas the coke made under 
high-temperature conditions is dilficull to burn under domestic 
conditions in Great Britain, being chiefly usable for metallurgical 
purjioses; that yielded by low-temperature carbonization is an 
excellent household fuel containing as it does from 6 to 12% of 
volatile hydrocarbons. (See abso Section \TI. and the articles 
Gas Manufacture; Coke; and Low Temperature Carboni¬ 
zation.) 

Looked at from the point of view of coal con.servation there can 
be no doubt that a large field of fruitful possibilities exists. The 
wasteful and harmful process of coking coal in beehive ovens, and 
of burning coal for power purposes and in the domestic hearth, 
processes whereby the gas and other by-products are dissipated 
into the atmosphere, results annually in an enormous loss of po¬ 
tential wealth, as well as injury to health and destruction of build¬ 
ings and vegetation. 

Once the leader in the manufacture of coke, there has been a 
failure in Great Britain to keep abreast of development in some 
other part.s of the world in regard to constructional materials, 
types of ovens, size of battery, and cost of production. Where the 
coke produced is to be used at blast furnaces with steel works 
adjacent thereto, the coke oven plant will be most economically 
situated in close proximity to the latter, as there is then provided 
a source of demand for the waste gas in the steel works. If, how¬ 
ever, a market exists for all the gas in the neighbourhood of the 
colliery for lighting puq'ioses, then the case is reversed, and cost 
of transport of the coal to the steel works is saved. 

In the United States of America the polic>' is to have the coke 
ovens adjoining the iron and steel works, and to have them in very 
large units. There are great advantages in having centralized cok¬ 
ing establishments instead of many small and scattered units. A 
recent writer (R. Ray, B.Sc., F.C.S., T/ie British Coking Industry 
and Some of its Products, Institute of Fuel, Nov. 1927), taking 



CX)Ar. AND COAI. MININC 


I'LATE I 
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1. Workman teitinQ the roof of a team 4. Electric port drill In operation 

2. Miner equipped with gat matk, teiting for explosive gat and for oxygen 5. Charging a hole with explosive, using a wood tamping stick 

deficiency g Loading machine In operation at a mine face 

3. Working a low seam with ordinary pick 
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MINING AND TRANSPORTING COAL 


1. AttfimMIng llmhor «1 thr tipplp of a mine, for use in supporting 

tf'r mine roof a( regular intervals 

2. Miner setting a llmljer post to hold up the rirof laihile a machine 

waits to operate a giant saw 


3. Loaded “man-trip'' train taking a shift of miners out of a low-seam mine 

4. Motorman of a coal train emerging from a low-seam mine 

5. Coal train outside the mine 

6. Loading coal into railroad cars 
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a battery producing 270 tons a day and comparing it with one pro¬ 
ducing 1,300 tons, gives the costs per ton of the coke produced as 
jis. 11.53d. and 6s. i.2 7d., respcctively. 

The manner in which coal can be conserved in the processes 
of carbonization lies in the prevention of waste by recovering to 
the greatest extent possible the potential wealth in the coal. On 
the other hand, were the partially coked coal resulting from the 
low-tempcrature treatment of coal to be used for domestic heat¬ 
ing instead of raw coal, the probability is that the consumption of 
toal for household purfjoses would be increased by one-third, on 
the basis that 2ocwt. of raw coal will make ijcwt. of low- 
temperature coke. 

Waste of Coal. —The other direction in which coal tan be con¬ 
served is in the process of being mined, though the loss of coal 
i.n mining is not so great as is commonly supposed and not nearly 
as much as it was a century ago. 

It used to be customary at one time—especially in some coal- 
tields, South Wales for instance—to cast back the .‘^mall coal into 
the goaf or waste, but very little is left underground at the present 
time (1928). Under 1^/0 of the total coal gotten is left under¬ 
ground. The total aiiproximale quantity of small coal cast back 
in the coallields of Grc.at Britain in the year 1917, as far as could 
be ascertained by the coal conservation committee, was 2,325,000 
tons, of which 1,502.000 tons were attributable to South Wales. 
More extensive washing arrangements at collieries and in briquet¬ 
ting would conduce to the absorption of this loss in normal times, 
but at another time the diliicully may lie in marketing what coal 
is produced owing to the world dei)rcssion in industry generally. 

One source of loss—perhaps the greatest—is that in regard to 
the working of very thick seams lying at considerable depths from 
the surface. Under existing methods of working the so-called ten 
yard or thick coal of South Staffordshire (fully lo.oooac. of 
which lie at a depth of 400yd. and morci from the surface, with an 
average thickness of 24ft,, and approximately contain a quantity 
of available coal ecjual to at least 28.8.000,000 tons), the lo.s5 in 
working the scam at this depth has been e.stimaled at 40^'' or 
11 5,200,000 tons. But probably by a system of packing the waste.s 
with spoil derived from the surface carried under hyclraulic pres¬ 
sure, or even under compressed air pressure (the latter a process 
now being tried in Germany), this loss will become negligible. 

Other sources of loss are those due to the spontaneous combus¬ 
tion of coal underground; from coal left in harriers; through coal 
left for su{)port; through the drowning out of workings, and 
through having to leave ‘‘U^p” cod underground. The dilTi- 
cultics from spontaneous combustiem arc being overcome as the 
result of scientific enquiry. The loss through leaving top coal as 
lieing too poor in quality to work will be met by the creation of a 
niarkc't due to the advent of low-lcmperature carbonization and 
iis u.se of coal in a jmiverized form (sec article on ri LVhKiZi.D 
hr el). 

Of the quantity of “mineral ’ raised at the collieries of Great 
Britain, it is estimated that 2.9';v i.s refu.se, but from thi.s refuse 
4-7*^^ is recovered in the form of coal. 

The figures for the year 1917 were as follows;— 

7 'ons 

Gross output . . 271,030,844 

Refuse 8,049,93$, or 2 9% of gross output. 

Coal recovered from 

refuse 381,598, or 4 of the refuse. 

There would appear to be room al.so for the inlroduclion of 
methods of saving coal in the process of cleaning. 

The consumption of fuel for the production of jiower at mines 
amounted in 1917 to nearly 17,000,000 tons, or of the out¬ 
put. LTnder a system of the generation or transmission of electrical 
energy “in bulk,” w'ith, consequentially, the most perfect means of 
fuel consumption, the probability is that the power nece.s.sary to 
work the collieries could be provided with a coal consumption of 
one-third that of the present amount, or result in a saving of about 
10,000,000 tons of coal annually. It must be borne in mind, 
however, in this connection that the coal consumed in raising 
steam at collieries is frequently refu.se and of such poor quality 
as to be difficult of disposal otherwise. 


SECTION IV.; COAL MINERS: THEIR CHARACTERISTICS 
AND OCCUPATIONS 

The coal mincTs of Great Britain, that is. those in emplo>Tnent 
at the mines, numbered c)7 5.7io persons in 19.'; ; and when the 
uneni[)loyed, the women and children and \arious surface workers 
are included, this figure likely exceeds 3.000,000. Differing greatl> 
as between districts in pc'inl of disposiiinn and dialect, they have 
three characteristics in common—inckqiendence. suspicion as to 
motive, and loyalty to their leaders. Bui whereas the Welsh miner 
is. owing to his Celtic temperament, impulsive, warm-hearted, 
imaginative and voluble, a good friend and a good baler, the miner 
of the northern coalfields is more stolid, .slower to action and less 
easily reconcilable to altered conditions. Thi.s is inslancial by the 
fact (hat, though the Welsh miner will come out on strike more 
re.adily than the northern miner, once the latter is on strike he 
will not so readily return to work as the Welshman. One of Ihe 
cjualities which coal miners share the world over is their helpful¬ 
ness towards each other in times of distress. 

In order to understand the miners one has to have regard to 
their history. Their ch.'jrartcri.stics are largely the oiilcomc' of 
their (mvironment. Whereas the industries in which most other 
manual w’orkers arc engage^d arc of recent origin, coal mining is 
a very ancient occupation. Since—and probably before—King 
Henry III. granted to the goocimen of Nowcastle-on-Tyne n 
licence to dig coals in the Casflegarth. there have heeti coal mint's 
in Britain. In 1245 mention is made of the ways of i>erson.s cm- 
ployt'd in getting coal. In 1:91 ihcrc is mention of the grant of 
a mine at I'ittenerief in l''ifeshirc to the Abbey of Dumferinlinf; 
and cord was introduced into London in t.tofi. 

Living in communitie.s apart from other i>eople. the miners 
have in the ynocess of lime acciuired characteristics and a termi¬ 
nology ])eculiar to themselves. The nature of their wmrk in the 
.silence ami dark of (he mine conduces towards rumination. The 
long hours .and arduou.s work have been i)revm(a(ive of leisure 
Their .«.ens<- of grievance has come down from the “Itad old days” 
when women and young children—(he kilter of eight years and 
younger—were employc cl for 10 to 12 hrs. in degrading work below 
ground, and when “the colliers and sailers of the North were 
bondmen, until 1775, when by Act 15 Geo. iii. C 2S their fetters 
were struck off” (Wade’s History 0} the Muhlle and Workbii:, 
Classes, p. 393). “They were in a state of sliurry or bondage, 
bound to the collieries and salt works where they worked for life, 
and (ran>fcrable with the collieries and salt works when their 
original masters had no further use for tlienU (Wade’s British 
ChroiwlOi[y, p. 530, 2nd ed. ift.^i). But all that is past and gone 
and is only here referred to as explanatory of much wliich is little 
understood in the coal miner of to-day. 

Occupations.—In .spite of the developments and iinprove- 
rnents rendered pos.sible in mines by the forward man h of science, 
manual labour still plays a most inifKirtant part in coal mining, 
and as much as from 60 to 7 o(y of the cost of “getting" and 
delivering the coal into wagons is re|)resented by workmen’s 
wages. The number of occupations covered by the terms coal 
miner, collier or pitman, which are synonymous, are much greater 
than is commonly supiwsed. Thus, faking the c.ise of a large 
group of collieries in South Wales, the late Mr. Hugh Bramwell 
when chairman of the South Wales Goal Owners’ Association, in 
giving evidence before the coal mining organization committee in 
.Sept. 1915, showed the relative firoportion of the different cla.sses 
to be as follows:— 


Vtidtrground f^hour Prr rent. 

Colliers (i.e., men and boys employed in gelling and 
filling coal at the face) 36 

Repairers (engaged mostly in afternoons and nights) 28 
Traffic men (hauliers, engine drivers, butchers) . . j.S 

Officials (overmen and foremen).2 84 

Surface Labour 

Traffic and .screening.6 

Enginemen and stoliers . 2 

Mechanics . . .3 

Foremen, clerk* and weighers . ... . i\ 

Sundry labourers. 3i ,46 

100 
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Lndcrground labour at (ollicries cornpriM*', ihe fallowing occu¬ 
pations, viz ;— 

Hewers (known also as colliers, coalgetters, pitmen, pikemen 
or stallmen ). 

Shotfirers. 

I'ulters (known also as hauliers, trammers or hurriers). 

Shifters (kmjwti also as repairers, timherers. etc ). 

Stonemen (known also as brushers, drifters, ridders, taunch- 
men). 

W asternen (workers in th(‘ return uirwa>s). 

iJrivers (kfiowti also as pony flri^ers, horse drivers). 

In( lines w'orktTs {kmjwn also as ginrn-y workers). 

Helpers-up 

Rolley waymeti (known also as mechanical haulage hand.s, 
wagon way men, road cotjKjral.s). 

Waterleaders. 

Onsetters (known also as hutrhers, hitchi rs-on, (age loader-.), 

ilorsekeeper (known also as farrier) 

Deputies (known also as deputy overmen, firemen, chargemen). 

(Ivermen (known also as undeiiookers). 

The proportion of (oalgetters, f.c., hewers or eolliers, to the 
total of underground workers for all di tri'l-. varies between 37 
and 40(r, eg , i()i.L 40 S',; , 1918, .(7-7',o (vee report of coal j 
industry i ominis.-.ion. 1919). 

Jn modern l-aigland the standard of living of the miner has been 
(ontinually rising for a long time, as in other ela''.ses of labour. 
Taking tlte tiorth of England as an example, the hewers’ wages at 
the beginning ol Ihe isih etmtury were is. to is. :d. per shift; 
at the iieginning of the i()th eenlury they had doubled, being 2.s. 
3(1. to js, (1. for a shift of 8 to u hrs. and iti 1913, the last pre- 
W’orld War \ (Mr. they were ;.s. to Ss, a shift of ;hr., in addition to 
whiih (hey liad Iree house and toal, the value of whidi was not 
less than Hd. per sliift. I'lu; diief impression left by an historical 
review of (oa! mining in Ihe United Kingdom is the enormous ! 
progrt'ss made during Ihe last two or three generations in every 
rcspi'd except the return on (apilal. 

The United States of America is frenuently (juoted as offering 
a higher standard of living to employees than any Old World 
(ountry, yet we Imd a high American authority (ICdvcard 'I'. Di- 
\in(', (’cvi/ i9-!,s) slating that the lionu' conditions of the anthra¬ 
cite miners is very indiHeicnt, tin* sanitary conditions arc l>ad, 
nor does Ihe standard of living (orre.Npond to the exiK'ctation 
created by llu* earnings. Of the bituminous coal miners the same | 
is said to be true In the '“(ompany towns,” where many of the 
miners have to live, the autlior epitonii/es the situation thus; 
“The gcni'ial result is anything but a normal American community 
of free cili/ens.” 

SECTION V.: COAL MINING: THE ACTUAL OPERA¬ 
TIONS; COLLIERY OUTPUTS 

The opening and laying out of a colliery is rarely undertaken 
without a j>reliminary examin.ilion of the character of the strata 
by means of borings, either tor the purpose of determining the 
number and nature of the coal se.ims in new ground, or theposi- 
. lion of the particular seam or .seams which it is pro{>osed to work 
in extensions of known (oallields. 

Determination of Depth and Dip of Coal Seams. —The 
principle of proving a mineral held by boring, in the case where 
tlie true dip of the measure is known, is illustrated by fig. 7, 
which represents a line direct from the clip to the rise of the 
held, the inclination of the strata being one in eight, which is 
about 7 ' or 4 5in. to the yard No i bore is commenced at the 
dip, and readies a seam of coal (A) at 40 f.ithoms, or 240ft. 
At this depth it is considered projKT to remove nearer to the 
outcrop so that lower strata may be bored into at a less de{)th, and 
a secoiul bore is commenced T'o find the position of No. 2, so 
as to form a continuous settion. it is necessary to reckon the 
inclination of the strata, which i.s i in S; and as bore No. i was 
40 fathoms in depth, we multiply the dejilh by the rate of iiuHna- 
lion 40 ' 8 ..3:0 fathoms, or i.u.'oft . which gives the |x)inl at 
which the coal seam (A) should re.ich the surface But there is 
generally a certain depth of alluvial cover which ret^uires to be 


deducted, and which we call 3 fathoms, then, 40—3 = 37X8--296 
fathoms; or, say. 296 fathoms is the distance that the second bore 
should be placed to the rise of the first, so as to have, for certain, 
the scam of coal (A) in clear connection with the seam of coal 
(B). In bore No. 3, where the seam (B), according to the same 
system, should have been found at or near the surface, another 
seam (C) is proved at a considerable depth, differing in character 



and thickness from cither of the preceding. This derangement 
being carefully noted, another bore to the outcrop on the same 
principle is put clown for the iiuqiose of proving the seam (C); 
the nature of the strata at first is found to agree with the latter 
jiart of that bored through in No. 3. but immediately on crossing 
the dislocalictn seen in the figure it is changed and the deeper 
.seam (D ) is found. 

The evidence therefore of these bores (3 and 4) indicates 
some material derangement, which is then prox'ed by other bores, 
either towards the dip or the outcrop, according to the judgment 
of Ihe borer, so as to ascertain the best position for sinking pits. 
{See Bori.vc:.) 

Winning the Seam. —The working of coal may be conducted 
either by means of levcds or gnlleries, known as adits, driven 
from the outcrop in a valley, or liy shafts or pits sunk from the 
surface. In the early days of coal mining, open working or (juarry- 
ing from the outcrop of the .s('ams was practised to a considerable 
extent; but there are now' few. if any, places in Great Britain 
where this can be done. (See article on Adit,) In Great Britain, 
every coal mine has—unless exempted uikUt certain conditions— 
to be provided with tw’o shafts or outlets, affording seiKirate 
means of ingress and egre.ss, not less than 15 yd. apart, and hav¬ 
ing between them a communication of not less than 4ft. by 4(1. 

The operations by which the coal is reached and laid out for 
removal are known as ‘‘winning,” the actual “working” or ex¬ 
traction of. (he coal being termed “getting.’’ A seam of coal is 
said to be won when the shafts reach it. The jiroccss of sinking 
the shafts is treated under a .separate article to which the reader is 
referred (.See article Shaft Sinkinc;. ) 

Opening Out the Mine.— The shafts having been sunk and 
e(|uipped. and the method of working having been decided upon, 
it is nect's.sary to arrange for the lay-out, namely, the formation 
of the shaft in.sel, the size of (he shaft pillars, the jiosition of the 
shaft sidings, the making of the stables for the horses and ponies, 
and the number and position of the main roads. 

The laying out of a colliery after the coal has been won. by 
sinkings or levels, may be accomplished in \arious ways, accord¬ 
ing to the nature of (he coal, its thickness and dip. and the e.\- 
tenl of ground to be w-orked. In parts of the South Staffordshire 
and other coalfields, where only shallow piits are required, a pair 
of pits may be sunk for a very few’ acres, while on the other hand 
where sinking is deep and consequently expensive, an area of some 
thousands of acres may be commanded from a couple of pits. 
In the latter case, which represents the most approved practice, 
the sinking is usually placed about the centre of the ground, so 
that the working.s may radiate in every direction from the pit 
bottom with the view of employing the greatest number of hands 
to advantage. Where a large area cannot be commanded, it is best 
. to sink to the lowest point of the field for the convenience of 
I drawing the coal and for drainage of water. It is necessary to 
maintain a thick barrier of unwrought coal between the boundary 
of the mine and the workings of a neighbouring colliery, especially 
if the latter are to the rise. If a prominent line of fault crosses 
the area it may usually be a convenient dixision of the fields into 
sections or districts. 
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The first process in laying out the workings, if the seams arc 
only moticrately inclined, consists in driving levels in the coal 
seam from both sides of the shaft, which, having proceeded a suf¬ 
ficient distance, the ‘‘shaft pillars” are formed. These consist of 
large pillars of coal which are left unworked as a support to the 
shaft until the mine is worked out, when they are then worked 
off. (The arrangement of these pillars and of the main roads arc 
illustrated in the article Airway, to which the reader is referred.) 
This pillar is known in Scotland as the “pit bottom stoop.” The 
junction of the levels with the pit is known as the “pit eye”; it 
is u.sually of an enlarged section, and lined with masonry or 
brick-work, so as to afford room for handling the trams (tubs, 
boxes, hutches) of coal brought from the w'orking faces. In this 
portion of the pit are generally placed the hauling engine and 
the stables. 

By the British Coal Mines Act of 1911 it is required that, in all 
mines opened after the commencement of that act. there shall be 
two main intakes—there are exemptions from this provi.sion in 
certain exceptional and specified cases—of such .size and main¬ 
tained in such comlitiun as to afford a ready means of ingress to 
and egress from the workings. Only one of these roads can be 
used for the haulage of coal. The distance from the downcast 
.shaft, within which the two main intakes shall not be re(iuired to 
be provided, is the distance between the shaft and the edge of 
the .shaft pillars (.tec fig. 8), and in the case of an inclined shaft 
or level entrance not driven in the coal seam, the distance sh.ill 
be the distance between the point where the shaft or entrance 
strikes the seam and the edge of the pillar left to su{)port the in¬ 
cline or entrance. If driven in the coal scam, the distance is jooyd. 
from the mouth of the entrance. 

When the seams sunk to are highly inclined, they are won by 
driving from the shafts “cross-measure” or “level stone” drifts— 
or “cruts,” as they are called in the steep or Rearer working (.vcc 
next section) of North Staffordshire. This is shown in fig. 9. 
which is a section of shaft and the roads immediate thereto at 


crushed, smaller in size and the output per man less owing to 
blasting being generally necessary, especially if the coal sc'am 
be hard in character. If the pillars are too small or are irregularly 
removed, a “creep” is liable to set in. esjH cially if the tloor be .soft; 
that is. the pillar will lie forced into the lloor owing to insuf¬ 
ficiency of support offered to the superincumbent strata. 

A coal seam with a soft pavemtmt (tloor. thill, spavin) and a 
hard roof present the conditions most f iNourablc- to “creep,” the 
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Fig. 9 .—section of shaft and cross-measure drifts (Crutsi at 

GELSENKIRCHEN COLLIERY. WESTPHALIA. ILLUSTRATIVE OF A METHOD 
OF WORKING HIGHLY INCLINED SEAMS OF COAL 

first indication of which is a dull hollow sound he.'ird when tread¬ 
ing on the pavement or floor, occasionial by some of the individual 
layers parting from each other as shown at (a) fig, 11; the .suc¬ 
ceeding stages of creep are shown at (b) (c) (d) (f) and (g) in 
the same figure; the last being the final stage, whi'n the coal be- 


(IcLsenkirchen colliery, Westphalia, illustrating an arrangement 
of cross-measure drifts and subsidiary drifts, connecting the work¬ 
ings in highly inclined seams with the shafts. Fig. 10 is a .section 
of a subsidiary drift a( the .same colliery. 

The Bord and Pillar System of Working. —The removal 
of the coal after the roads have been driven may be effected in 
many ways, according to the custom of the district. All these 
may, however, be considered as modifica¬ 
tions of two main systems, viz., the Bord 
and I’illar (or “stoop and room”) and the 
Longwall. 

In the Bord and Pillar system the field 
is di\’ided into slrijis by numerous open¬ 
ings or excavations called “bords” (i.r., 
ro.ids) driven at right angles to the main 
(fbavage or “cleat,” these openings being 
again divided by cutting through them at 
intervals with roads termed “walls” ( which 
arc parallel to the main cleavage or cleat), 
so as to leave a series of pillars arranged 
chequerwise over the entire area. The 
pillars are left for the support of the roof 
as the workings advance, so as to keep the 
mine open and free from waste. In the 
oldest form of this class of working, where 

the size of the jiillar was about eipjal to p,(; 3_ plan of^aft 

the width of the “bord,” from 50—70',' of sidings showing haul- 
the whole seam was removed, the re- a c e engine, nail 
mainder being left in the pillars. Pillars tracks, ropes and 
are now made much larger than formerly; 

22 yd.X 44 y(i. 44yd X44yd., or even 44yd.Xfi6yd. are frequent 
sizes, and the “bords” are made s-6yd. wide, the “walls” 2 to 3 



gins to sUNl.'iin the pressure from the os’erlying strata, in common 
with the (li.‘'turbed p.ivemenf. 

“Thru.sts” or “sits” are (he recerse of creeps; in the one case 
the pavement is fonei! up, in the other th(‘ roof is forci'd or falls 
down for want of proper support, or tenacity in itself. This acci¬ 
dent generally ari.ses from an insufficient size of (hi* pillars; some 
roofs, however, are so diffieult to supiiort that thrusts take plate 
where (he h.ilf of the coal is left in ]iillars. Fig. 12 will convey a 
general idea t)f the appear.ince of thrust—(k) (m) (n) showing 
dilierent stages. 

In the modern method of pillar working, as carried out in the 
Durham and Xorthumberlaiul districts, the ‘‘bords” usually are 
from 5 to (lyd, wide, W'hile the pillars are 22yd. broad and .30yd 
long or larger, which are subse(|uen(ly got out on coming back; or 
the “whole is followed uj) with the liroken,” that is to say, (he 
pillars are removed contemporaneously with the jirojci lion of the 
“whole” workings, though well to the rear of them; a barrier of 
two or three ranges of pill.irs being left between the “working in 
the solid” or “whole,” and the pillars which are being w'orked off. 
The spate from which (he entire (luantity of coal has been re¬ 
moved is known in different districts as the “goaf,” “gob” or 
“waste.” 

Modifications of the Bord and Pillar. —The modifications 
of Bord and Pillar working practised in (Ireal Britain, anti abroad 
also, arc those known in (jreat Britain by the names of (i) 
.Single and Double Stall, (:) Witle or S(|uare work, and (.3) 
Rearer workings. The first named is chiefly practised in South 
Wales, more particularly in the working of the anthracite .seams 
and the “dry” steam coals, (hough even in the latter the Longwall 
method (see subsequent section) is ado[)(ed wherever practicable. 
The wide or square work is restricted to the working of the Thick 
or Ten Yard coal of South Staffordshire. The rearer working, 


yards. {See Bord a.vd Pillar.) I which is a method of working highly inclined seams, is peculiar to 

In the formation of the pillars (the first working, or working 1 North Staffordshire. 


“in the whole” as it is technically termed) a much less pKjrcentage ■' In the Stall working, or “bord and banks,” as it is termed when 
of coal is got than in the removal of the pillars (the second or 1 practised in Yorkshire, where support is required to buildings, rail- 
“broken” working), and the coal is usually, unless the pillars are j ways or reservoirs, the “.‘'tall” or “bord” is much wader, as well as 
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the pilbr,'. or ' iKinks,'’ than in South Wales. In the South Wales ] are re-entered and the pillars recovered as far as possible. There 
case the levels arc dri\cn on the .strik<r of the seam and out of may be even a third working for the recovery of the barriers; so 

tlH;se, at iritt:rval.s of 15yd , stalls 5-<o’d wide at their full width that, although in the hrst working not more than from 40-50% 

are turned away and advanced on the full ri.se of the scam. When of the coal be recovered, ultimately over a period of years, the 
the have attained their limit in length, a factor which will be loss of coal may not exceed 10%. But the coal gotten in these 

irnverned largely by the character of the floor and roof, the pillars later workings is frequently considerably crushed. 

“(parating the stalls will be worked off The “double entry” So far the workings subsequent to the first working have been 
method of working in the I'niicd States of America is practically confined to the “exposed” coalfield where the coal exists at shal- 
ilie same method low depths. The problem of recovery of the ribs and pillars when 

In the (asc of 1 )oiib!e Stall, (he st.alls an> usually driven lo working at great depths in the ‘‘hidden’’ coalfield, where the coal 
yards in width, the dividing pillars being of like width. A road i.s measures are overlaid by the “Red” rocks as the Permian and 
kept up ( ither dde <»f the stall and maintained by a row of sup- Triassic systems are. sometimes locally designated (r.^., at Bag- 

ports. the middle portion of the stall being Idled more or less with ■■■•■ — . -Tr—-- geridge and Hamstcad collieries, 

debris if .MKh is available. On attaining full length the .sep- ^|||||^<^^||^^ where, at the latter colliery, the 

aratmg |)illar.^, or ‘ rib,-.” a.s they are termed, are removed. The coal lie.s in parts at a depth of 

very thiik and highly iti< lined se;iin in the anthr.n ite region of over 700yd. from the surface), is 

Prmisyhania known as the •'Manunoth” seam, whieh in some unsolved, for the crush 

dl.stri< Is averages t)oft. in lhi( Uriels and is known to have attained _will be very considerable. 

lo looft , is worked by the I)f)uble Stall method. Fig n.— i l l u s t r a t i n g the Not only are very thick seams 

la vel (nnneh are driven ai ross the me.asures (utting the foal, stages or • creep ' in a coal niorc dangerous to work than 
slopes af>onl .-.Sft wide and isfl high are driven on the full dip of thin seams by reason of the diffi- 

the seam Out of tliese slopes level stone, roads are turned away cultics in the way of effective support of roofs and sides and 

every ioo>(l and the coal worked to the rise by means of from liability to si)ontaneous combustion, but the coal is gotten 
“breast-, " ;is (he stalls are there termed (figs, and 14). The at a higher cost i)er ton than in the case of seams of moderate 
level (a) is dri\'rti on the strike in the to{) of the seam, and an thickness, as for in.siante 5 to 7 feet. When thin scams or seams 
.lirw'ay (bi above it. krom the level two “chutes” (r) (c) are of moderate thickness are highly inclined, they are usually worked 
driven across the full width of the seam, being made qfl. wide and by the Rearer method or by the Longwall system. c..g.. Bristol 
hit high, and at smh an angle as will i)ermit of the easy contact method, Scotch method or the Belgian and French methods, taiHcs 
of the brfjken coal. The chutes are widened out on reaching the chayuintt's or taillcs montantes. 

lloor of the se.ini. the f.iee of the co.il being cut u[) to the top of The Rearer method consists in laying out the mine in “panels” 
the .seam, ns shown in the ligure, and the breast advamed uiiwards. or districts of pillars to the rise from oft the main roadways, 
'I’he dislaiui' between the diutes is about .jo feet. Through the which are driven on the “strike” or level course of the seam, 
pill.ir separating the stalks ,ire driven the manways (</) with The chief novelty of the system consi.sts in the manner of work- 
branches (/■) (e) right and left connecting the two manways, ing off the pillars which is commenced as soon as the panel reaches 
which are .supported by timber (tig. 15), ihv barrier. The pillar is “entered up,” that i.s, worked off in 

Perhaps the Wide or Sf|uare work ;is practised in South Staf- .stages (or “shoulders.” as the cuts arc termed locally) in an up- 
torddiire lor getting the 'I'hick or Ten N'ard seam of that field is ward direction, the angle of the workings being kept at about 45®. 
the nvihod of working chielly pr.iclised on an abnormally thick The coal falling into the level is drawn away and lowered down 
se.im which is till or of moderate inclination. Though it is prob- the incline, which conslitute.s the self-acting incline haulage road 
ably one of the mo.st wasteful of all methods now pmctisccl, and of the panel, on lo the main level, along which it is hauled to the 
many moditn ation.s h.no been tried, it still proves the most .shaft. Scaffolding has to be erected to enable the miners to work 
elU’c tive method of working a se.nn under (he jieculiar conditions and to protect them against falls, but ultimately, if the pillar being 
turned, removed i.s below the goaf or gob, on breaking through into the 

'I'he main ro.id.s having been driven cml—in the lower part of goaf above it gradu.illy tills up the excavated spwee and affords 
the- cord -to (he botind.cry. and (he braric li or di.'Ctrict rcgicks turned •‘Standing room for the coal hewer. The loss of coal in this method 
away right and left .tnd also drivc-n lo the boundary, the coal <)* working is very heavy by reason of crush and unrecoverable 
openc-d out by (he killer is worked by dividing it into a numbc*r of barriers and jnllars. It has beem estimated that not more than 
large ( hainbers termed in South Sl.il'tordshire “.rides of work” (tig. ho"", of the available coal is recovered and raised to the surface, 
i(i,) .A side of work when completed will be 50yd. or more square. Longwall System of Working.—The second great system of 
e.ich chamber or “side- of work” being .separated from an “ad- working is that known as Lur^gwall or Long-work. This system cjr 
joining” side by .1 barrier of coal S-ioyd. wide, which is locally method of working, though it ha.s been in operation at collicri^s 
termed .1 'lire rib,” the only cipeniugs bc-tween the chambers being b'r fully a century, and longer still in metal mines, has only within 

those necessary for ventilation — - ■ -^— the last 50 years or so come into wide favour in coal mine.s. The 

(.see I'lg. lO), In lorming a side 4^880!!^ Coal taken away either in broad faces from roads (gates, gate- 

ol work the roof coal is cut down -'■'■>1^'^)' iu .some rases 10 to ii but more commonly about 

bed by bed according to the ^ _ ' lIX 40-5oyck apart and parallel to each other, the essential feature 

partings in the- se.im (lor the ^ being the removal of the whole of the coal at once, without first 

thick coal of .South Staltordshirc 1 UljLII ^ subdividing it into pillars to be taken away at a second working, 

consists of .1 series of closely as- j s^owAct temporarily supjxirted by wooden pro[)s and by stone 

soci.itecl coal seams, varying from '---packs (walling) along either side of the gate roaeJs, two or three 

.S to i.t or i.di , divided from yards in width, with intermediate pack walls in (he goaf (gob or 

each other by their partings, but Fic lo --cross section of waste), if there is sutlkient stone (dirt) lo allow of their erection, 
making together one great bed subsidiary drift at gelsenkir- pijj. roof at the f.ue is upheld by props, usually with “lids." i.e., 
from 15 to 5ft or even in some collifry. Westphalia pj^res of timber fiat on the side against the roof. 

(a.scs 40ft. in thickness), small piikirs being left fur the support of The general character of a long-W’all working is shown in fig. 
the roc)f. 17B, which represents an area of about sooac. of hard steam coal. 

t.)n the abandonment of a side of work the roads |,>enetraiing The principal road extends from the shafts southward; and on 
the barriers feer the purpo>e,s of entry, ventilation and haulage, both sides of it the coal has been removed from the light-shaded 
and known .is ‘ l.olt holes.” arc dammc'cl otf so as to prevent risk area by cutting it back towards the boundarie.s. along faces about 
of spont.meous combustion, to which this seam is very liable. 50yd. in length, those nearest to the shaft being kept in advance 

) ears after, when the roof has subsiticd and there are settled con- of those farther away, producing a step-shaped outline to the face 

ditions of superincumbent strata, the.se abandoned sides of work of the whole coal. It will be seen that by this method the whole 





COAL AND COAL MINING 


885 


of the seam, w^ith the exception of the pillars which arc sometimes 
left to protect the main roadways, is removed in one working. 
Where coal is left for the support of the main roads, it is recov¬ 
ered when the field has been worked to its boundaries, but more 
commonly the main roads are made in the goaf. The roads for 
drawing the coal from the working faces to the main haulage road 
are kept open by walling through the waste or goaf produced by 
the fail of the unsupported roof and are cut off at intervals by 
crossgates. The direction of the air current is shown by arrows, 
the return air passing from the face into the return airways to the 
up-cast shaft. 

This is the method of working “Longwall forward,” #.c., taking 
the coal in advance from the pit towards the boundary, with roads 
kept open through the gob. An¬ 
other method consists in driving 
towards the boundary and taking 
the coal backward towards the 
shafts, or working homeward, or 
“retreating Longwall.” as it is 
technically termed, allowing the u.—stages of a •‘thrust * 

waste to close up without roads 

having to be kept open through it. This i.s of course preferable in 
many cases, though not always, but is only applicable where the 
owner of the mine can afford to expend the capital required to 
reach the limit of the field, in excess of that necessary when (he 
raising of coal proceeds pari passu with the extension of the main 
roads, and where he is prepared to go a long time without receiv¬ 
ing any return on his capital. 

The above is the method practised in working a thin seam of 
coal or a scam of moderate thickness, t.F., from ift. 6in. to 7-8ft. 
in thickness, and that is flat or of moderate inclination. In Clreat 
Britain there arc no very thick seams which are highly inclined; 
.such thick seams as occur (e.^., south Staffordshire) are prac¬ 
tically flat. But in the coalfield of St. Etienne, there is one 
.seam in particular which is very thick and highly inclined, the 
(Irande Couche by name, which reaches to Soft, in thickness, with 
an inclination varying from from the horizontal. 

The method by which (he seam is worked consists in driving 
levels along (he “strike” or level course of the seam, one above 
the other, which are connected by inclines, and the coal between 
the levels is worked out by means of either horizontal or inclined 
slices. Cross-cuts or level holings are driven to the “hanging wall” 
and the “foot wall,” out of which the slices or “lifts” are taken, 
and the coal worked off, the excavated part being tightly packed 
with stone. The workings of each sub-stage rest on the packing 
of the sub-stage below it, the sub-stages being worked in ascend¬ 
ing order. 

The coal concession is divided into “panels” or districts 130yd. 
wide and an inclined plane made in the middle of it, and one on 
either side from the bottom main level to the bottom of the first 
or top stage, the level in each sub-stage being turned away out 
of the middle incline and holed into the side or airway inclines, 
which secures the proper ventilation of the panel. It will be seen 
that the method is really a mpdification of the Longwall system. 

The following instances of the Longwall system as applied to 
the working of thin seams or scams of moderate thickness where 
highly inclined, may be given as severally descriptive of the pro¬ 
cedure in Scotland, Belgium and France respectively. 

Scotland. —In the case under consideration, the seam is 2 ft. 4 in. 
thick, and its inclination from the horizontal 70°, the seam being 
won by cross-measure drifts driven out from the shafts to cut it. 
In the seam, levels are driven about every 30yd. and the coal 
worked off the side as in “overhead” sloping in the case of metal¬ 
liferous mining, up to the level above, the coal falling down 
shoots, spaced 12yd. apart, into the level below. These shoots 
are about 3ft. sq. and arc on the full rise of the seam and are 
“checked” (see fig. 17A) in order to break the fall of the 
coal. The men travel to the face by way of the shoots. 

Belgium and France. —^Very similar to that described above is 



apart of 56 to 66yd., arc about 10ft. wide by qft. high, the levels 
being driven in the seam right and left, one above the other, and 
connected by holings for ventilation purj)0.ses. The coal faces 
(maintenages), which are worked much in the manner of over¬ 
head sloping, are stepped and the worked coal passed down coal 
shoots as shown. When the seams are not so .‘itce}>ly inclined, f.g., 
about 35‘'-40°, and are very thin, i.r., under say jtt. bin. in 
thickness, the system of working adopted i.s tliai termed /uiV/cj 
chossantes, i.e , Longwall worked on the level iji eontradi.stinctioJi 
to tallies montantts, or Longwall workeil to tlie rise, which is 
practised when the inclination is moderate, e.g., 10" or under, 
this latter system being purely ordinary Longwall with a stepped 
face. 

The distance between each cross-measure drift or main level 
(etage) is about 60 yd. so that a width of coal to that extent is 
won by each main level, which is divided by thri-e coal levels 
20 yds. apart, one to each step or stall, by which the coal is con¬ 
veyed to the shoot which carries it to the main level. The line of 
advancement is on the level course, the coal-getters being pro¬ 
tected from falling coal by slanting boards shown in plan, tig. 19. 

Subsidence and the Packing of Goaves.— [he tilling or 
I)acking of the excavated spaces, in order to prevent or ]e.s.s(’n the 
effects of subsidence of the overlying rock.s, is a matter of im- 
iwrtancc in some cases. In France and Germany the methoil of 
filling the space left by the rc*mo\'al of the coal with waste rock, 
quarried underground or sent down from the .surface, whith was 
originally used in connection with the working of thick inclined 
seams by the method of horizontal slices, is now largely extended 
to Longwall workings on thin seams, and in Westphalia is made 
compulsory where workings extend below surface liuildings, and 
.safety pillars of unwrought coal arc found to be insiiflicient. With 
careful packing it is estimated that the surface subsidence will not 
exceed 40% of the thickness of the scam removed, and will usually 
be considerably less. The material for filling may be the waste 
from working.s or from the spoil banks at the .surface; where 
there arc blast furnaces in the neighbourhood, granulated slag 
mixed with earth affords excellent packing. 

In a few anthracite collieries in America the small coal or culm 
and other waste arc washed into the exhausted workings by water, 
which gives a compact ma.ss filling the excavation when the water 
has drained away. A modification of this system is now largely 
employed elsewhere, e.g., France, Westphalia anti Sumatra, but 
hardly at all in Great Britain owing to its cost. In this mcthocl 
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Figs. 13 and u.—elevation (left) and plan (right> of the 

METHOD OF WORKING A THICK AND HIGHLY INCLINED SEAM, NAMELY. 

THE ‘ MAMMOTH ' SEAM, PENNSYLVANIA. U.S.A. 

the filling material, preferably sand, is sent down from (he surface 
through a vertical steel pipe mixed with sufficient water to allow 
it to flow freely through distributing pijics in the galleries com¬ 
manding the excavations to be filled; these arc closed at the 
bottom by screens of boards or brattice cloth, sufficiently close 
to retain the packing material, while allowing the water to pass by 
a lower level to the pumping-engine, which returns it to the 


the method of working coal on the Continent in thinnish seams surface. This is known as the “hydraulic” stowage of wastes. 


when having a steep dip (see fig. 18). The cross-measure drifts Where water is not available for the purpose, or cannot be used 
(Stages) which are usually driven from the shafts at distances ] for other reasons, compre.ssed air has recently been applied as 
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the pruprllini' n^'cnl in some German mines. 

Cutting and Propping.—ITic actual cutting of the coal is to 
a very great extent performed by manual labour, the tool em¬ 
ployed being a .sharp-j^oinfed douhle-armod pick, which is nearly 
straiglil, except when required fur use in hard rock, when the arms 
are made with an inclination or “anchored.” The terms pike, 
pi(k, mandril arid slitter are applied to the collier’s pick in dif- 
ierera districts, the men bein^f known as pikemen or hewers. The 
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Fig 1*5 PLAN or a portion or a mine in south sTArroROSMiRE. 

ENGLAND, WORKED ON THE WIDE OR SQUARE LINK SYSTEM 

most important operation in luttinjj; coal is that known as holing 
or “kirvintr," w'hich consist.s in undercutting the coal by means 
of a groovi' u or i.pii. wide at the face and sloping down to 
nothing at the far end. which is about .t-tft. in dej)th. So there is 
left an ovrrhanging ixirtion of coal, which, after the supports 
fsprags') that hold up the unden nt coal are remoced, either falls 
of its own aciord or is brought down by wedging or blasting. 

'I he process of holing in coal is one of the severest kinds of 
human labour. It has to be performed in a eonstrairu'd position, 
and the iniiuT sometimes lying on his side has to cut to a much 
greater height than is recjuired to bring the <oal down, in order to 
get room to carry the groove in to a sutticient depth, giving rise 
to waste in slack as compared with madiine work. This is some¬ 
times obviated by holing in a bed below, or e\en above, the coal, 
or in any portion of the seam ot interior (juality. that may not be 
worth working, or in an intersiratilied band of dirt. The loss due. 
to holing is prop(.>rtionateIy greater in thin than in thick seams, 
the same (juantity lieing cut to waste in either ca.se. 

The roof ol the excavation is supported as the coal is removed, 
by packing uj> the w.iste material, and by a double row of props, 
pl.iced at staled interx'als apart along the face, the' ])rops of the 
liack row alternating with those in front. The props u.^ed are of 
pinewood. large (juantilies of hr props being e.xported from the 
north of I'airope and from I'rance and to some e.xtent Spain and 
rortugal, besides which some Hrilish ])itw'ood is available, 
esjiecially from Scotland, The cjuanlity of imported foreign timber 
amounts to about .t.500,000 tons per annum As the work pro¬ 
ceeds the props are withdrawn and rephiced in advance, except 
Ihose that may b«' irushc'd by the jirc-ssure or buried by sudden 
falls of the roof. 

In sec uring th<’ roof and sides on roadways, mnllenble iron and 
steel .are lunv used to some extent instead of timber. As a sub.sti- 
lute for timber prop> at the- f.ice, pieies of steel joists, with the 
web cut out for a short distance on either end, with the flanges 
turned back to gi\’e a spuare be.iring surface,have been introduced. 
In large levels steel girders are sometimes used to .sup|Yort the 
roof, but in the sm.dler hweds complete arches made of pieces of 
rails fish jointed at the crown arc used occasionally. In another 
system, introduced by the Matvnesmann Tube Co., the pcvip 
is made up of weldlefs stc'el tubes sliding telc.scopically one 
within the other, which are U.xed at the right height by a screw 
clamp capable of carrying a load of 15-1(1 tons. These can be 
most advantageously used in thick seams 6-1 oft. or upw'ards. 

When driving the roads in “whole” working in the Bord and 
Pillar system, it is usually necessary to cut vertical grooves in 


:OAL MINING 

the face at one side to determine the limit of the fall. This is 
' known as "‘nicking." Where the coal is Idasted down without 
“nicking'’ it is known as “shooting off the solid”; and where the 
coal is got without either “nicking” or “kirving,” as “shooting 
out of the solid.” 

Mechanical Coal Cutters. —The substitution of mechanical 
contrivances for hand labour in cutting coal has been a favourite 
problem with inventors. As far back as 1761, one Michael 
Menzies of Xew'castle-on-Tyne devised a machine for cutting coal 
which was worked by man and horse: but with the introduction 
of compressed air as a motive power in mines in 1855, a great 
impetu.s was given to machine cutters, and during the last 60 
years great progress has been made. The writer of this article has 
particulars of the results obtained by a mechanical cutter at 
Klemore colliery in the county of Durham as far back as June 
and July 1S65. and of Harrison and Frith’s machines at Bishops 
('lose colliery in the same county in Sept. 1865. Baird's machine, 
the “iron man” as it was locally termed, w-as one of the first 
machines applied. In March 1874 fht* cost of getting coal at Ele- 
more Colliery by a mechanical cutler was 3s. sd. per ton as against 
3s..jd. by hand, inclusive of cutting, putting and deputies, i.e. the 
total face co.st of working. The machine employed was of the 
disc type and it was driven by compressed air. 

Messrs. Gillot and Copley’s (Barnsley) machine, also of the 
disc type, was working as far back as 1875 and had a great vogue 
for many years. It had two cylinders 7in. dia. i:in. stroke, driving 
a main shaft at a six'ecl of 100 revolutions per minute. This shaft 
w'as connected by gearing with the cutting wheel or disc, fitted 
with 20 teeth on its outer circumference, which were alternately 
single and doulilc. This di.se, which w’as 3ft. loin. dia. W'as placed 
horizontally, projecting from the bottom of (lie framework of the 
niai hine. and made six revolutions per minute. The machine 
under cut the coal to a depth of 3ft. 4in., the height of the cut 
being 4 inches. The machine was pulled along the face by a wire' 
rope, one end of which was securcil to the machine, the rope being 
carried along the face to a block fastened to a prop at tlic far end 
of the run, and returning to the machine was slowly coiled on a 
drum driven by the machine' W'hich ran on rails fixed in a thin iron 
.slec|K‘r. It was worked liy comiiressed air, the iires.surc of which 
at the machine was 281b. fxr sq.in., and cut 70yd. of face in four 
hours. The machine cost X200. It W'ill be seen that this machine, 
which did not differ materially from present day machines of the 
disc type, [K*rformcd excellent work. 

Mechanical coal cutters can conveniently be divided into five 
cla.sses, viz., disc, bar, chain, rotary heading and percussive cutters. 
The extent to which these cutters are respectively used in the coal¬ 
fields of Great Britain, and the quantity of coal cut tliereby, 
is shown in the following (able:— 


Typrs of \f,ihatU(al Coal Cutters hi Great Britain, and the Coal Cut I'v 
them {I i)2 s)* 
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*()\ving to i()-0 being the year of the national loik-out, it i.s omitted 
from eimsitleralion. 


Out of a total of 2,840 mines in Great Britain included under the 
Coal Mines Act (some few of which arc Cleveland iron mines 
{)roducing no coal), at only 915 coal mines are mechanical coal 
cutters used. In some coal mines they cannot be used as the coal 
will not stay up to be holed, and in others the nature of the 
roof is such as to necessitate close propping, .so that there is not 
room for machines to move along the face. Of the machines, 3.134 
are actuated by electricity and 3,516 by compressed air. About 
20% of the national output of coal is got by mechanical coaJ 
cutters. 
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The construction of the disc type has already been de¬ 
scribed, the modern machines of this kind differing but little 
from the machines originally made by Gillot and Copley, but 
“skids” or “sledges” have largely taken the place of rails for the 
travel of the machine. (See fig. 20.) In order to keep the machine 
up to its work and counteract the outward thrust, when the 
machine is on skids, steel blades arc attached to one side of the 
frame which cut into the tloor. A disc machine cormot cut itself 
into the face, so it is necessary to 

[)rovide a side for it to cut in —.gy pi | mn 

from. These side.s are termed 
“rooms” or “stable.s.” Some of 

these machine.s cut in for a dis- ■osthou -X - , i - L 

tance of five feet. GATEitoAo--J. 

The liar type (see figs. 21 and Fig. i 6 .—plan of two sides of 
22). consi.sts of a bar, projecting ' gate roads, bolt 

irom the fr.ime of the machine. 

fitted with teeth, which is rotated by gearing. It is less ix)werful 
than the disc or the chain machine, but the bar, which is ta¬ 
pered to a point, makc.s a thicker cut and remove.s more material 
than the other two types of rotated cutters, and though a less 
powerful machine, it has these advantages over the other types, 
that it cannot be jammed by falling material; the bar is easily 
swung in and out of the cut; it cuts in either direction; "stables” 
arc not required as it cuts itself into the face; “sprags” can be 
inserted close up to the cutting face. It is the most suitable ma- 
(.hine for overcutting and deep cutting. (It has cut to a depth 
of <.) feet.) Its application is frequently well suited to cutting in a 
“band,” if the latter is fairly thick It has given good results in 
steeply inclined .seams, and it is especially suited, as compared 
with the other rotating types, to working in a seam much dislocated 
by faults. 

The Chain Machhu’ (see fig. 23 ) consists mainly of a frame or 
“jib” 2ft. in width, projecting from the main body of the machine 
and carrying an endless chain having cutting teeth. It is fitted 
w'ith a single bevel-gear reduction from the motor to the cutting 
chain driving sjirocket and with a worm-reduction and ratchet- 
gear drive to the haulage drum. It is mounted on .skids, and is 
carried on them by adjusting screws. The machine is about 1 7in. 
high. 2ft. o^in. broad and 7ft. yin. long. The horse-power is 25-30. 

Percussive or Reciprocating Machines (see fig. 29) have the 
advantage over the types already described in being lighter, more 
jxirtable and much less costly. They are u.sed, too, not only for 
under or over-cutting the coal horizontally, but for cutting in a 
vertical plane. The “Siskol” machine, which is of this type, is 
u.sed chiefly for driving headings or for making “stables” for the 
disc and chain type to cut from, as well as for stone work. This 
machine has a cylinder of ^Un. in diameter and works with an 
air pressure of from 50-Solb. fx*r sq.in., the c.xtension rods being 
20, 40, 60, 80 and looin. long. It is used in .seams from i8in. 
ui)ward and is radial in its application. The machine is oix;rated 
from a column by means of a sector and swings to and fro 
across the coalface. In the electric header the machine is rotary, 
whereas in the compression air machine the primary motion is 
percussive. Another type of percu.ssive machine is the Ingersoll- 
Sergeant, which is directed and controlled almo.st entirely l)y hand. 

Pneumatic Hammer Picks have come very largely into use of 
late years, especially abroad, many thousanfls being employed in 
the Westphalian collieries. The pick is u.sed in Ilelginm also. 
This machine, which is only about T6-i7lb. in weight and about 
i7in. long, with a piston 1 stroke, is actuated 

by comprcs.sed air. The air is usually supplied from electrically ' 
driven compres.sors situated a little distance back from the coal j 
face. A light sleeve valve placed in the axis of the .small cylinder 
in a detachable head controls the distribution of the air, the j 
admission ports I>eing always closed before the opening of the 
exhaust ports, pressure of the air being from 6o-8olb. per sq.in. j 
The pick makes 1,200 blows per minute and automatically stops 
when the workman ceases pres.sing on it. 

lAechanical Conveyors, —^The most economical way of work¬ 
ing mechanical coal cutters is in conjunction with mechanical 
coal conveyors along the face in the case of Longwall, where the i 


conditions permit of thc.^o being placed and worked and in the 
gateways (roads) leading therefrom. There <an be no doubt that 
the most economical way of transporting coal, from the jxnnt at 
which it is gotten to the shaft where the trams enter the cage, 
is to deliver the coal through the medium til face and gateway 
conveyors to the trams, and thence by means of small hauling 
engines actuated by electricity or compressed air (this is knowm as 
“secondary haulage”), and then to corney it to the main haulage 
planes along which the trams are conveyed to the sitaft \\ hereas 
in 1907 there were only 100 face conve>ors in u>e in Great 
Britain, in 192O there were i,6(>7. 

Conveyors may be either (u) of the sci.iper continuous mov¬ 
ing or (h) of the “shaker” (jigger or jerking) type. In the first-* 
named cla.ss a .serie.s of .scrajters carried b\' a chain (mss along (he 
surface of a steel trough, the chain lieing actuated by a small 
electric motor or compressed-air cylinder 1'he loal being filled 
into the trough is .scrai)ed along the (rough to (he tub (tram) 
in the gateway at the end of the stall or on to a gate conveyor. 
The conveyor being in .sections is moved up as the face advam es. 
The band conveyor i.s made up of solid woven cotton whidi [las.ses 
over a drum. In tlie .shaker conveyor the to-and-fro movement t)f 
from 6-12in. is given to the trough, carried on rollers moving 
in curved |)alhs. liy means of an etteiKric arrangement. 

Underground Haulage.—The removal of (he coal broken at 
the working face to the main haulage level is in the case ol some 
small mines, especially in Somerset.shire, effected b\’ hand labour, 
but more generally it is done by pony, horse and meihanical 
traction ujion tramways, the “trams” or “tubs,” as the pit wagons 
are called, being brought up to (he face. In steeplj' ini lined 
.seams jiasses or shoots leading (o the main level helow ;irc some¬ 
times used, and in Belgium and jiarts of \Ves(i»halia. iron plates 
are .sometimes laid in (he excavated ground to form a slide for 
the coal down to the loading place. As has just been staled, 
mechanically worked face conveyors arc coming into use, which 
cielivcT the coal with a rcduc'ccl amount of breakage, but this appli¬ 
cation is not as yet universal. The capacity of the trams gent‘rally 
speaking is clelerminc'd by (he height of the seam, f rom 6-iocwt. 
are common capacities, but in South \Valc*s they are larger, carry¬ 
ing up to one (on or more. The rails used are commonly of Hal 
bottomed cjr bridge section varying in w-eighl from 15-25111, to 
the yard; thc*y are laid ujicin wooden rro.ss sleeixT.s in a lem|)orary 
manner, so that they can be easily shifted along thc‘ working 
faces, but are more strongly .secured alcmg main roads infc-ncied to 
carry traffic continuously for some time, (,)n the main haulage 
roads a heavier pattern of rail also is used, carried on chairs and 
fish-plated. In soirie main roads, when the distance* to the pit i,s 
not considerable*, hor.se traction may be usex), a train of 6 to 15 
vehicles bc'ing drawn by one hearse, the “Ic'ading” of the* trains of 
tubs may be effected by mechanical traction. In recent years. 

. object ions (o the use of .inimal.s 

^ underground have* been advanced 

L in many cjuarters. 

HF In a large colliery where the 

a r;--- __ ^ shafts are situated near (he centre 

sides, both to the 
■ di[) and rise*, the drawing roads 

_• _ I feer the coal may be of three dif- 

kimls, namely, (1) Icvel.s 
coMTuciLn* o» ' H M sT.TioAfAT ofFni (Iric'cnal right angles to the di[), 
Fig 17A,- method of working suitable for horse roads. (2) rise 
AN inclined seam IN SCOTLAND 

brows, up-brows or inc lines, which, when of sutfic lent slojx*. may 
be used as self-acting planes, /,e , the loaded trams may be made* 
to pull back the empty ones tcjwards the working facc.s. and (3) 
di|) or down-brows, reejuiring engine power, A road may be used 
as a self-acting or gravitating incline when the gradiemt is about 
I in 10 or .steeper. Where the load has to be hauled up a rising 
gradient, underground engines, driven by steam or compressed 
air or electric motors, are used, chiefly the latter. In some cases 
steam generated in boilers at the surface i.s carried in pifX's to 
the engines below, but there is less loss of power when com- 
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pressed air is sent down in the same way and still less when 
electric power is employe*!. Underground boilers placed near 
the up-cast pit so that the smoke and gases help the ventilating 
furnace were in use to some extent in the jiast, but are now pro- 
tiibifed by section 56 (51 of the Coal Mines Act, 1911. 

The {)riiu:ipal methods in which power can be applied to un- 
rlerground traction are embraced in the foilow’ing systems— 



Fig 17B THE LONGWAU SY'jTlM OF WORKING 

(1) main rojR*. ( j) main and tail rope, (3) endless chain, (4) 
eiMlIi.'s.s-ropc sy.stein on the ground, (51 endless-rope system over¬ 
head, ((•) overhead electric trolley wire, (7) electric and com¬ 
pressed air UKoniolives. Numbers 3, 4 and 5 may be considered 
as modiluatious of the same principle. In No. i a single line of 
raibs is u.seri, the empty tubs being run “in bye,” by means of the 
force of gravity, and the loaded train or “.set" of tubs is drawn up 
the acclivity by means of the same roix;. The second method i.s 
applied where the inclination of the road is insuflicient to allow of 
the. gravitation “in bye” of the lub.s, and they are drawn in by 
the “tail” rope being fastened to the inner end of the “set,” while 
the loaded set is drawn out to the .shaft by the “main” roi>e 
• attached to the outer end of the set, In other systems, double 
line.s with the rope travelling continuously in the same direction 
are the rule. When the sc;! arrives “out-bye,” the main rope will be 
wound up and the tail rope pass out from llie drum to the end 
and back, i.c., iwiu' the lengtli of the way; the set is returned 
“in bye” by reversing the engine. Con.siderable engine-4X)wer is 
reciuired in order to get up the requirc'd siK-cd. which is from 
S-ioni. per hour. From 8-30 tubs are usually drawn in a “set,” 
or train, the ways being often from 000-3.000yd. long. 

For the endless chain system, a double line of way is neces.sary, 
one line for full and the other for empty tubs The tubs are 
placed on at intervals of about 2oyd., the chain moving con¬ 
tinuously at a six'cd of from -!-'3m. [ler hour. This system pre¬ 
sents great advantages in jK)int of economy of driving power, 
especially where the gradients arc variable, but is expensive in 
first cost and. though worked with liranch roads, is not very well 
.suited for turves, as a fresh set of pulleys worked by bevel gear¬ 
ing is rei|uircd for each branch, (he tubs di.sconnecting from the 
branch system and reconnecting with the main chain 
automatically. 

In the endless-rope system the rope, w'hich is guided upon 
sheaves between the rails, is taken twice round the head pulley. 
The tubs are placed .''ingly on the rope or are formed into sets of 
from tWo to i the front one being coupled up by a short length 
of chain to a clamj)ing hook formed ol two jaws moulded to the 
curve of the roixy which are attached by the “run rider,” as the 
driver accompanying the train i.s callecJ. This system in many 
respects re.sembles the tail rope, but has the advantage of w'ork- 1 
ing with one-third less length of rope for the .same length of way. I 
The endle.ss-rope system with overhead attachment is suhstan- ! 
tially similar to the endless chain. i 

Unflerground traction is performed in some cases, very largely , 


in America and Germany, electrically by the overhead trolley wire 
I system, but in Great Britain the flashing that accompanies it is 
: regarded as a danger and under the Electricity in Mines Rules the 
I use of this means is prevented. Locomotives driven by com- 
i pressed air were in use to a very small extent at one time in 
Great Britain, but their u.se was discontinued as uneconomic. The 
; use of locomotives driven by power derived from electric storage 
j batterie.s arc coming into use in some few mine.s, being the most 
recent development in underground haulage. 

Ventilation.—One of the most important branches of colliery 
work is the management of the ventilation, involving as it does the 
supply of fresh air to the men. horses and ponies working in the 
pit, as well as the removal of noxious and intlammable gases that 
may be given off in the mine. This is effected by carrying 
through the workings large volumes of air which arc kept con¬ 
tinually moving, descending from the surface by a shaft known 
as llu- down-cast .shaft, and leaving the mine by a return or 
up-cast shaft. Such a circulation or air u.sed to be obtained by 
means of an underground furnace, but under I he Mines Act of 
iQii no fire is allowed to be used for ventilation in any coal 
mine or scam newly opened after the passing of that act, except 
in the case of a mine in which the total number of persons em- 
ployefi below ground docs not exceed 30 and in the up-cast shaft 
of which there is no inflammable material. In the mines where 
a fire is permitted and used for ventilation, the return air has to 
be carried off dear of the fire by means of a dumb drift, unless the 
mine is one in which inflammable gas is unknown. 

Most mines are ventilated by means of fans. Mechanical venti¬ 
lation may be effected, cither by direct exhaustion or centrifugal 
di.splacenn nt of the air to be removed, or by compressive ventila¬ 
tion forcing down the air. The former is the univer.sal practice in 
Great Britain, but forcing ventilation is largely practised in 
the Continent of Europe. An early and very successful machine of 
this class, the Guibal fan, is represented in fig, 2^. The fan ha.s 
eight arms, framed together of wrought-iron bars, with diagonal 
struts, .so as to obtain rigidity with comparative lightness, carry¬ 
ing lilt close-boarded blades at their extremities. It revolves with 
the smallest possible clearance in a chamber of masonry, one of 
the side w'alls being perforated by a large round hole, through 
which the air from the mine is admitted to the centre of the fan. 
The lower quadrant of the casing is enlarged spirally, so as to 
leave a narrow' rectangular 0|)cning at the boliom, through W'hich 
the air is discharged into a chimney, or evnse. of gradually increas¬ 
ing .section carried to a height of about 35 feet. The size of the 
discharg(‘ aperture can be varied by means of a flexible wooden 
shutter sliding in a groove in a cast-iron plate, curved to the slope 
of the casing. By the u.se of the 
spiral guide casing and the chim¬ 
ney, the velocity of the effluent 
air is gradually reduced up to the 
point of final distharge into the 
atmosphere, whereby a greater 
useful effect is realized than is 
«.* xcH.wD urMiATNt -MODKN wfacu thc alf strcams 

ruAcncK IN co*t MININS (lONOMANi. frccly from the circumference 

Fl'c" OF WORKING 

vtur HIGHLY INCLINED SEAMS IN rotaUng fan. The power is 
BELGIUM applied by steam acting directly 

on a crank at the end of the axle, and the diameter of the fan may 
be 40 ft. or more. 

Other (>^108 of fan are the Waddle, the Schiele (not now much 
used), the Walker (largely employed in Lancashire), the Chandler, 
the Capell, the Scr, thc Rateau, the Sirocco and the Barclay. By 
the adoption of more refined methods of construction, especially 
in the shape of the intake and discharge passages for the air and 
thc forms of thc fan blades, the efficiency of the ventilating fan 
has been greatly incre.ased, so that the dimensions can be much 
reduced and a higher rate of speed adopted. Another type Is the 
double inlet Sirocco. These fans are made in a variety of sizes, 
from aft. iiin. to 8 ft. 4in. diameter. It is a high velocity fan, 
and when 8 ft. 4 in. diameter, with double inlet and 220 revolu¬ 
tions per minute and a water gauge of 310., has drawn a.volumc of 
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air of 532,000 cu.ft. per minute through the mine. 

Sir R. Retimayne applied a Parsons’ turbo-ventilator to ventilate 
a very deep mine. It was constructed to give 250,000 cu.ft. of air 
per minute against a water gauge of i2in., the exhaasler being 
driven at a speed of 2,500 revolutions per minute. 

The quantity of air required for a large collicr>' depends upon 
ihe number of persons and the number of animals employed, and 

the extent to which noxious and _- 

inflammable gas i.s evolved; also 
the extent to which it is necessary 

to cool the mine. Even with the coal snoot 

best arrangements a dangerous ( HAiNuevBt 

increase in the amount of gas is 
not infrequent from the sudden 

release of large volumes stored up Fig. is.—system of working. 
under pressure in the coal, which, known as tailles chansantes. 
over{)OWTring the ventilation, a colliery near liege 
produce magazines of explosive material ready for ignition wiien 
brought in contact with the flame of a lamp or the blast of a shot. 
I'lie management of such places, therefore, requires the most con¬ 
stant vigilance on the part of the mine oflicials and workmen, 
especially in the examination of the working iflaces that may have 
been standing emiity during the night, or at other times, in which 
gas may have accumulated, to see that they arc properly tleared 
before the place is occupied or a new shift recommences work, 
as well as during occupancy. 

The actual conveyance of the air from the intake to the work¬ 
ing faces is effected by splitting or dividing the current at different 
points in its course, so that each district of any size may l»e sup¬ 
plied with fresh air and have its ow-n separate “intake” and ‘‘re¬ 
turn’ airways {see article Airway), the current being carried as 
directly as possible to the coalface. In laying out the mine it is 
eu.stomary to drive the levels or roads in pairs, communication 
being made between them at intervals by cutting through the inter¬ 
mediate pillar; the air then passes along one and returns by the 
other, the air being kept up to the face by means of bratticing 
of canvas or wood, or air pipes and canva.s door.s. As the roads 
advance other pillars arc driven through in the same manner, the 
I.':is.sages first made being closed by slopping.s of broken rock, or 
l)uilt up with brick and mortar walls, or lioth. 

When it is desired to preserve a way from one road or similar 
class of working to another, double door.s placed at sufficient 
intervals apart to take in one or more trams between them wdien 
closed are u.sed, forming a kind of lock or sluice. These are made 
to .shut air-tight against their frames, so as to prevent the air from 
taking a short cut back to the up-cast, while preserving free 
access between the different parts without following the whole 
round of the airways. It often happens that currents travelling in 
ojiposite directions are brought together at one point. In these 
cases it is neces.sary to cross them. The return air is u.sually made 
to pass over the intake by a curved drift carried some distance 
above in the solid measures, both ways being arched in lirickwork. 
Or the sides of the intake arc walled and the walls roofed over 
with dove-tailed timbers which con.stilules the floor of the return 
air way. These are known as “air crossings.” 

The pressure required to overcome the friction offered by the 
rubbing surface of the galleries varies as the scjuarc of the velocity 
of the current, and the difference between the ventilating pressure 
as between intake and return airways i.s measured by the water 
gauge. The larger and more roomy the airways, Ihe better for 
the ventilation, for the pressure per square foot necc.ssary to over¬ 
come friction varies inversely as the sectional area of the roadway, 
the rubbing surface and the velocity remaining constant. Thus 
a roadway qft.xSft. has a rulibing surface of 34 lineal ft. and a 
sectional area of 72ft., whereas a roadway of I3ft.x4ft. has a like 
rubbing surface, but a cross sectional area of 52 square feet. The 
same pressure would be required to draw the air through the one 
as in the case of the other. 

Lighting.—The lighting of the underground workings in col¬ 
lieries is closely connected wdth the subject of ventilation, and in 
so far as safety lamps are concerned, is dealt with under the 
article of that name. In those mines where inflammable gas is 


unknown, or occurs in the volume of air below the ])roscrilK*(i 
quantity, and in which no explosion of gas has occurred, oi>en 
lights are frequently used, c.i,'. the mines of the Forest of Dean 
and many of those in Scotland, where the lights take the form of 
the ordinary tallow dip candle or some kind of oil lanqt—in 
Scotland usually carried in the hat. I su.illy the ro;ul.s about the 
shaft bottom, and sometimes the way-ends of the several dis¬ 
tricts, are lit by electric lights. 

Mine Gases. —The nature of the gases evoked by coal when 
freshly exposed to the atmosphere has been iiuesligaied liy several 
chemists, notably by Lyon Playfair. Ernst von Meyer and Bedson. 
\'on IMeyer found the gases gi\'en off by coal from the di.s{rit.t of 
Newcastle and Durham to contain carlionic acid, mar.sh gas (or 
light larburetted hydrogen, the “fire-fiarnp” of the miner), oxygen 
and nitrogen {see article Firk-damp). A later investigation by J. 
W. Thomas, of the ga.ses dissolved or occluded in coals from the 
South Wales ba.sin. shows them to vary considerably with the class 
of coal. The results given below, which are selected from a much 
larger series published in the Journal of the Chemical Society, 
were obtained by heating samples of the different (oals in vacuo 
for several hours at the temiierafure of boiling water: — 
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Coal Dust.—'I'he danger arising from the presence of coal dust 
in (he air of dry mines, with or without Ihe adilition of lire-dainp, 
has, since it was first, pointed t>ut by Prof. W. Galloway, been 
made the subject of sjxiial enquiries in the principal Eurofiean 
countries interested in coal mining. The conclusions arrived at by 
the royal commission of 1S91, which were, until recent years, 
taken as generally representative of the views of British (olliery 
engineers, were as follows:— 

(1) The danger nf explosion when gas exists in ver>’ small quantities 
i.s greally increased by llie pre:sence of coal dust. 

(2) A ga.s e.vplo.sion in a fiery mine may be intensified or indefinitely 
propagated by the dust raised by the explosion itselt. 

(\) Coal dii-t alone, without any gas, may cause a dangerous 
explosion if ignited by a blown-out shot; but such cases arc likely to 
be excc|»tional. 

(4) The inflammability of coal dust varies with different coal.s, liut 
none can be said to be entirely free from risk. 

(5) There is no prohahility of a dangerous explosion bring proiluced 
by the ignition of coal dust by a naked light or ordinary flame. 

Since then, however, ex|)eriment and experience liavc shuw’n 
that conclusions 3, 4 and 5 are not borne out in fact. A cloud of 
coal dust can be ignited by a naketl light either through the 
medium of inflammable ga.s or not. The dijst.s of some anthracite 
mines would appear to be free from risk of explo.sion. 

The important factors in connection with danger from coal dust 
would appear to be;— (a) the iiroporlion of volatile hydrocar¬ 
bons contained in the dust, (b) the purity of the dust, (c) fine¬ 
ness, (d) quality, (e) humidity. 

The greater the pro{)orlion of volatile hydrocarbons the more 
ea.sily ignitable is the du.st, as also the freer it i.s from imiiurilies 
such as stone dust, which exerci.ses a deadening influence upon 
it. As to quantity, an explosion of coal dust has been obtained 
when only about 202. of coal dust was present over an area of 
sq.ft, of surface. Humidity has a preventive or retarding 
effect on ignition. 

It is laid down by Government regulations that in all coal mines 
in Great Britain, except tho.se in which anthracite is worked, the 
floor, roof and sides (to within loyd. of the coal face) of every 
road which is accessible, has either to be treated with incom¬ 
bustible dust so as to ensure that the dust on them .shall always 
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contain not more than 50^,' of comiiustihle matter, or to be 
treated with water .so as to ensure that the dust thereon is always 
combined throughout with 30% by weight of water. But the per¬ 
centage of incombustible du.st required may be reduced by an 
amount equivalent to the percentage of water present in the 
mixture. 

The incombustible dust has to be of such a character that not 
less than 50% of it must be caitable when dry of passing through 



CURRENT 

a sieve with joo meshi's to the liniMr indi (.jo.ooo to the s(j.in.). 
unless a larger proportion of incombustible dust is used, when the 
perient.ige of line material may be reduct'd to 25','. 

Blasting and Explosives. —In all British <oal mines when 
gas in dangerous (juantities has appeared within ihret' months, 
and in all plates that art' dry and dusty, blasting is prohibited, ex- 
u'pl with "permitted ' e.\plosi\'e.s, whost* composition and proper¬ 
ties ha\'e been e.vamined at the testing station at the Royal 
,\t-.enal. W'oolwith. A list of those sanctioned is published by the 
Mines l)eparlmetit. 'I’hey ;ire mostly distinguished by spetial 
trade nanu s, and tire mtiinly of two t Ittsses—those containing 
.immonium nitrate tind nitroben/ene or nitronaphthtilene, tind 
those lontainiug nitroglycerin and nitrocellulose, which tire cssen- 
ti.illy weak dyn.unites, 'I'he s.ilety property attributed to them 
is due to the depression of the temj)erature of the lltime or 
products of ('.eph^ion to ;i point below that necessary to ignite 
lirc'-damp or eo.il dust in ;iir from a blown-out .shot. New ex- 
plosici's that are found to be satisfactory when tested are added 
to the list fiom time to time, the comjiosition being stated in all 
i ases. 

Spontaneous Combustion in Coal Mines.—I iiderground 
tires are not urnommon aieidents in co.d mines. In the thick 
coal workings in South Stalfordshire, the crusted coal in the sides 
of work is espec i.illy lialile to fire from so-ealled spoilt.ineous 
loinbuslion. due to llu- rapid oxidi/,.ition th.il is set uj) when liiiely 
dis'ided loal is brought in eont.ut with .lir; and not only that 
coal, but sometimes the solid coal also. 'The fiiillhiirst se.im of 
North Stalfordshire and some seams in \\'arwick>hire. L.ima.^hire 
.ind p.irts of Scotland are .also li.ible to spoilt.ineous combust ion. 
I'he best remedy in such ca.ses i.^ to prevent the air from gaining 
access to the eo.d liy building a w.ill round the burning portion, 
which C‘m this w.iy be isol.ilt'd from the remainder of the 
workings, .ind the fire prevented from spre.iding, e\en if it can¬ 
not he extinguished When the coal is tired by the hl.ist of an 
explosion it is often neie.ssary to isolate the mine, or parts of the 
mine, completely by erecting dam.s, and in extreme cases by 
tloodiog with water or c.irbonie ac id before the tire can be brought 
under 'there have been se veral instances of this being done in 
the liery pits in the Barnsley district, lugably at the great ex¬ 
plosion at the Oaks colliery in tStiO. when tOo lives were lost 

Winding Coal in Shaft. —The draw'ing or winding of the 
coal from the pit bottom to the surf.ice is one of the most im¬ 


portant ofHirations in coal mining, and probably the department 
in which mechanical appliances have been brought to the highest 
state of development. 

The different elements making up the drawing arrangements 
of a colliery are (i) the cage, (2) the shaft or pit fittings, (3) 
the winding rope, (4) the engine and (5) the surface arrange¬ 
ments. The cage, as its name implies, consists of one or more 
platforms connected by an open framework of vertical bars of 
. wrought iron or steel, w'ilh a top bar to which the drawing-rope is 
attached (see article Cage). 

The guides or conductors in the pit may he constructed of 
wood, in which case rectangular fir beams, about 3in. by 4in. arc- 
used. Two guides are required for each cage; they may be placed 
opposite to each other, either on the long or .short sides, the latter 
being preferable. The cage is guided by shoes of wrought iron to 
; cover the heads of the rails. Rigid guides connected with the 
; walling of the pit are prob.ibly the best and .safest, but they have 
I the di.sadvaiilage of being liable to distortion, in ca.se of the pit 
altering its form, owing to irregular movements of the ground, or 
other causes. Wooden guidi'S being of considerable size, block up 
a certain portion of the area of the pit, and thus offer an impedi¬ 
ment to the ventilation, especially in up-cast shafts, where the 
high temper.'iture, when furnace ventilation is used, is also against 
their use. Wire rope guides have been introduced to a very con¬ 
siderable extent of recent years with a view' of meeting the above 
objections. These are simply steel wire rojics, from :J—lUn. 
diameter, hanging from a cross-bar connected with the pil-head 
framing at the surface, and attached to a similar bar at the bot¬ 
tom. which are kept straight by a stretching weight of from 
30cwt. to 4 tons att.'iched to the lower bar. In some cases four 
guides are used—two to each of the long sides of the cage; but a 
more general arrangement is to ha\'e three—two on one side and 
I the third in an intermediate iio-^ition on the opjiositi' side Many 
I (olliery managers, however, prefer to have only two opposite 
guides. 

'I'lie cage is conneeled with the dniwing-rope, u.^ually !>>• six, 
but somt'limes by four, .short lengths of chain from the eorners. 
and in the case of six chains, from the middle of the longer side 
also, known as "bridle chains," gathered into a. central ring to 
which the rope is attached, through the medium of a socket or 
j lapel in.ide of wrought iron larger at the bottom than at the top. 
and with a loop at the bottom through which the shackle of the 
deladiing hook passes. Round steel wire-ropes about 2in. diam¬ 
eter are nmv commonly Used, but in very deep pits they arc some¬ 
times tapered in section to reduce the dead weight lifted. Flat 
ropes of steel or iron wire .ire used but very rarely now', the round 
’ being generally preferred. In Belgium and the north of Frame 
liat ropes of aloe fibre ( Manila hemp or plantain fibre) arc in 
high repute, being considered preferable by many colliery man- 
.igers to wire, in sjiite of their great weight. A rope of this class 
for a |)il 1,200 metres deep, tapered from i^-G-qin. in breadth 
i and from 2-1 iin. in thickness, weighed I4'3 tons, and another 
; at Anzin, intended to lift a gross load of 15 tons from 750 metres, 

' is 22\in. broad and 3in. thick at the drum end, and weighs t,S 
! tons. Tapered round ropes, although mechanically preferable, 

1 are not advantageous in practice, as the wear being greater at the 
1 cage end than on the drum it is necessary to cut off jiortions of 
j the former at intervals. Ultimately also the roiws should be 
j reversed in position, and this can only be done with a rope of uni- 
I foim seetion. 

1 'Winding Engines.—The engines used for winding or hoisting 
j in collieries when steam driven are usually direct-acting with a 
j pair of horizontal cylinders coupled directly to the drum shaft, 
j Steam at high pressure exhausting into the atmosphere is still 
j commonly u.scd, but the great power required for raising heavy 
, loads from deep pits at high speeds has brought the question of 
fuel economy into iirominence. and more economical types of the 
two-cylinder tandem compound class with high initial steam pres¬ 
sure. sutxrheating and condensing are now applied to a large 
' extent at modern collieries. One of the earliest examples was 
! erected at Llanhradack in South Wales in 1S94, and they have 
' been extensively used in Westphalia and the north of France, as 
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well as in Great Britain. In a later (“xample at the Bargold pit 
of the Powell Duffr>'n Steam Coal company a mixed arrangement 

adopted W’ith horizontal high-pressure and vertical low-pressure 
tylinders. This engine draw.s a net load of si tons of coal from a 
depth of hi^syd. in 45SCC , the gross weight of the four trams, 
cage and chains, and rope, w’ith the coal, being 20 tons i2cwt. 

The work of the winding engine, being essentially of an inter¬ 
mittent character, can only be done \\ilh condensation when a 
tcntral condenser keeping a constant vacuum is used, and e\en 
\uth this the rush of ste.iin during winding may be a cause of 
disturbance. This diiricully may be overcome by using low- 
pressure turbines between the engine and the condenser The 
accumulator, which is similar in principle to the thermal storage 
<-ystem of Druitt Halpin, is a closed vessel completely tilled with 
water, W'hich condenses the e.xcess of steam during the winding 
period, and becoming superheated maintains the supply to the 
turbine when the main engine is standing The juiwer so de- 
\eloped is generally utilized in the ])roduition of electricity, for 
which there is an abundant use about large collieries. 

The drum, when round ropes are used, is a plain broad cylinder 
with flanged rims, encased with soft wood pricking, upon which 
the rope is coiled; the breadth is made sufficient to take the whole 
length of the rope at two laps One drum is usually fixed to the 
'•haft, while the other is loose, with a screw link or other means 
of coupling, in order to be able to adjust the tw'o ropes to exactly 
the same length, so that one cage may be at the surface when the 
other is at the bottom, without having to pay out or take up any 
slack rof)c by the engine. 

For flat ropes the drum consists of a solid disk, of the width of 
the rope fixed upon the shaft, with numerous parallel pairs of 
arms or horns arranged radially on lioth sides, the sp.icc be¬ 
tween being just suflicient to allow* the* rope to enter and coil 
regularly upon the preceding lap. This method h.is the advantage 
of ecjualizing Ihe work of the engine throughout the journey, lor 
when the load is greatest, with the full cage at the bottom and the 
whole length of rope out, the duly required in the first resolution 
of the engine is measured by the length of the smallest circuin- 
tererue while the assistance derived from gravitating action of 
Ihe descending cage in the same jieriod is equal to the weight of 
the falhng mass through a height corresponding to the length of 
the largest lap, and so on. the speed being increased as the weight 
diminishes, and vice versa The same thing can be effected in a 
more perfect manner by the use of spiral or scroll drums This 
plan, (hough mechanically a \ery good one, has certain defects, 
especially in the i)ossibilit> of clanger resulting from the rope 
sli|)ping sidew’ays, if the grooves in the bed arc not perfectly true 
'Ihe great size and weight of such drums are also di.sadvantages, 
as giving rather unmanageable dimensions in a very deep pit In 
some cases, therefore, a combined form is aclojited, the body of 

,----- 
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Fig 21 —WORKING PARTS OF A BAR TYPE OF COAL CUTTER DRIVEN BY 
COMPRESSED AIR TURBINE 

the drum being cylindrical, and a width equal to three or four 
laps conical on either side 

Counterbalance chains for the winding engines are used at 
some collieries. In Koepe's method the drum is replaced by a disc 
with a giooved rim for the rope, which passes from the top of 
one cage over the guide pulley, round the disk, and back over the 
second guide to the second cage, ai)d a tail ro{>e, passing round 
a fmlley at the bottom of the shaft, connects the bottoms of the 
cages, so that the dead weight of cage, tubs and rope is completely 
counterbalanced at all positions of the cages, and the work of 
the engine is confined to the useful weight of coal raised Motion 
is communicated to the rope by frictional contact with the drum, 
which is covered through about one-half of the circumference. 


Winding is being [-K-rformed at several collieries with clectritity as 
the motive forte 

The surface arrangements ol a modern deep tolliery are of 
considerable extent and complexity, the central feature bK'ing the 
headgear or pit frame tarrying the winding rope pulleys, usually 
termed the “pulley wheels," whiGi lead the winding lopes from 
the axis of the jnt to Ihe drum This is .m upright fr.ime usually 
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made m wrought iron 01 steel strutted by diagonal thrust be.uns 
against the engine-house wall or oth(‘r solid abutments, the height 
to the bearings of the guide pulleys being from So-iootl or more 
above the ground le\el 'I'his ionsiderable height is rieiessarj to 
obtain heail room lor the i.ig(‘s, the landing jilatlorms Ix-ing 
usually placed at some corisider.ible height al»o\i Ihe naluial 
surf.iie, in order to jirovide height for the sciecus .and wagons 
bene.ilh the scrcrning The j)ulley.s, which arc* made as large as 
possible up to 2olt in diameter to diminish the elU-ct of bending 
strains in the* r()|>e bv* change in direction, have channelled lasl- 
iron rims with wrought iron arms, ;i form combining rigidit> with 
strength, in ordc*r to kee[) down their weight 

'I'o pre\c-nt accidents Irom over-wanding (which are, unhappily, 
not uncommon), when, in toiisequc-me of the engine not being 
stopped in time, the cage may be drawn ui> to the he.id-gear pul- 
Ic*ys, various forms of hooks have* l)<*en .idojiled Thc'si* consist 
essentially of links formed of a pair of paralhl pi.lies join<‘d by a 
central bolt forming a .scissors joint which is connected bv chain 
links to the cage below and the winding-rope above The outer 
sides of the link are shape-d with jirojecting lugs aliovc When 
closed by the load the width is suflicient to allow it to enter a 
funnel-shaped guide on a cross-har of the frame some distance 
above the bank level, l)Ut on reaching the narrower portion of the 
guide at the top the plates are forced apart, which releases the 
roiK's and brings the lugs into contact with the top of the cross¬ 
bar. thus securing the cage from falling 

Three principal patterns, those of King, Ormerod and Walker, 
are in use, antJ they are generally efficient supposing the speed 
of the cage at arrival i.s not excessive To guard against this, it 
is now customar>’ to use some speed-checking appliance, inde¬ 
pendent of the engine-man, which reduces or entirely cuts off the 
.steam supply when the cage arrives at a particular point near the 
.surface, and applie.s the brake if the load is travelling too quickly. 
Maximum speed controllers in connection with the winding indi¬ 
cator, which do not allow the engine to exceed a fixed rale of 
speed, ar?* also used in some cases, with recording indie.itors 
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Unloadmg, Sizing and Cleaning the Coal^Whcn the cage 
arrives at the surface, or rather the platform forming the work¬ 
ing ^top above the mouth of the,pit, it is received upon the keeps 
or keps, a pair of hinged gratings which are kept in an in¬ 
clined position over the pit-top by counterbalance weights, so 
that they are pushed aside to allow the cage to pass upwards, 
but fall back and receive it when the engine is reversed. The 
tubs are then removed by the landers or “banksmen” (the men 
who put the tubs into the cage at the pit bottom being termed 
“onseltcrs”). These pull them forward on to the platform, which 
is covered with cast-iron plates; at the same time the empty 
tubs are pusheil in from the opposiie side. The cage is then 
lifted by the engine dear of the kia-p.s, W’hich arc opened by a 
lever worked by hand, and the empty tubs start on the return 
trip. VV'hen the cage ha.s .several decks, it is necessary to repeat 
thi.s oj)er;ition for each, unless there is a Sfiecial provision made 
for loading and discharging the tubs at different levels. An ar¬ 
rangement of this kind for shifting the load from a large cage 
at one operation is in use at matiy large collieries and is known 
as ".siniullaneous decking.” 

The trains are receivi'd into a frarnew'ork with a number of 
jilafforms corresponding to those of the cage, carried on the 
lieacl of a plunger movable by hydraulic pressure in a vertical 
lylinder The irrnpty tubs are tarried by a corresponding arrange¬ 
ment on the opposite side, Ity this means the time of stoppage is 
redined to a minimum. 

Colliery Outputs.—In the United Kingdom the drawing of 
coal is gener.illy confined to the day shift of eight hours. Some 
collieries produce very large outputs; at one colliery shaft in 
\'ork,sliire as much as 4,000 tons has been raisial in one day. 
'I'here arc eight colliery concerns in Great Britain each raising 
000,000 tons of coal nr over per annum. The following interest¬ 
ing figures are given by the royal commission on the coal industry 
( 19:5), in respect of the outputs of f)!,-? out of a total of 1,400 
seiiarate collii'ry undertakings in Great Britain, 
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It will be seen that the figures as to cost ikt ton of production 
per man are favourable to the large as compared with the smaller 
concerns “Iso Section II ) 

Preparation of Coal for the Market—The tub when 
brought to the surface is passed over a weighbridge, where it is 
weighed by a weigher sfK^rially apj^ointed for the purpose by the 
men and the owner jointly. It is then run into a "tippler,” a 
cage turning aliout a horizontal axis, which discharge.s the load in 
the first half of the rotation and brings the tub back to the 
original position in the second, and is then run hack to the pit- 
bank to be loaded into the cage at the return journey. 

The covil after being raised from the pit is subjected to a 
process of classification and cleaning before being despatched to 
the consumer. The nature and extent of these operations vary 
with the character of the coal, which if hard and free from shale 
partings may b<’ finished by simple screening into large and nut 
sizes and smaller alack and "duff”; the large being hand picked 


to remove the shale. But when the coal is friable and there is 
much small, and it is dirty owing to intermixture of shale, more 
elaborate sizing, and cleaning by washing, becomes necessary. 
Where hand-picking is done, the larger sized coal, separated by bar 
screens at distances of ii-3in. apart, is spread out on a travelling 
band, which may be 300ft. long and from 3-5ft. wide, and is 
there carried past a line of pickers who take out and remove 
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the waste as it passes by. lea\ing the clean coal on the belt. The 
smaller coal passing through the screen is carried by another belt 
to a separatr- sizing jilant, consisting of vibrating and/or rotating 
.screens, to be separated into several more sizes, c.g., trebles, 
doubles or single nuts, unscreened small, peas and beans, and 
(luff (dust), trebles being over ijin. diameter, doubles over ^in,. 
singles over :,'in , etc. These are cleaned by washing in either con¬ 
tinuous current or pulsating (jigging) machines, where the 
lighter coal rises to the surface and is removed by a stream of 
watcT, while the heavier waste falls and is discharged at a lower 
level or at the bottom of the machine. The cleaned coal is carried 
to a bucket elevator anti delivered to the storage bunkers; or 
both water and coal may be lifted by a centrifugal pump into a 
large cylindrical tank, where the water drains away, leaving the 
coal sufficiently dry for use. Modern screening and washing 
plants, especially when the small coal forms a considerable pro¬ 
portion of the output, are large and costly erections, requiring 
machinery of a capacity of 100-300 tons per hour, which absorb 
350-4ooh,p. In this, as in many other cases, electric motors sup¬ 
plied from a central station arc now preferred to separate .steam 
engines. 

.Anthracite coal is sometimes broken between toothed rollers 
where the smaller sizes are desired, and is in all cases subjected to 
an elaborate system of screening before it is fU for sale. The fol¬ 
lowing are the classes, sizes, values and percentages of make of 
the several classes of market brand.? of anthracite at a large 
modern Welsh anthracite mine in IQ-’;. 
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The number and variety of coal washers is considerable; the 
action of all is based upon the difference in the specific gravity 
of the three elements entering into consideration, namely, water 
with a specific gravity of 1, coal with a sfiecific gravity of about 
1-3, and shale with a specific gravity of about 2*3. In some “fine 
coal” washing machines a bed of felspar is provided, which hav¬ 
ing a specific gravity of 2*6 pierforms the function of a thick 
grating allowing of time for the particle* of coal to be arrested 
and sent to the top. It gives a movable surface to the grating, 
so that cver>' particle of the coal and shale is exposed to the 
action of the water. 

Perhaps the most recent development in the cleaning of coal 
is that known as dry washing or dry cleaning. One such plant 
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used for cleaning nut£, where the use of water would cause dis¬ 
coloration of the coal and prove injurious to its marketing, is 
that made by the Meins Berrisford of Low Moor; the nut coal 
passes over an inclined glass plate which is kept clean by playing 
compressed air upon it. The coal passes over the glass but the 
dirt being heavier, falls down through a gap. 

Depth of Working.—VVith the increased activity of working 
characteristic of modern coal mining, the de()lh of the mines has 
rapidly increased. The following list gives the depths reached in 
the deepest collieries in Europe in 1900. from which it will be seen 
that the larger number, as well as the deepest, are in Belgium;— 


Feel j 

La Providence. Belgium .... 4.000 ' 

Pendleton dip workings, Lancashire 4.000 ! 

Work to a depth of 3.()Ooft. i 

Sainte Hcnriette, Flenu, Belgium .a,773 

V'iviers tlilly, Belgium . . 3.750 

Marcinelle No. 11. Charleroi, Belgium .^*527 

Marchienne, No. 2 . . . .3.494 

Agrappe, Mons. 3,478 

Sacrc Madame, Charleroi .3.4^1 

Ashton Moss dip workings, Lancashire 3,.3ho 

Ronchamji No. 11 i)it, France 3,33° 

Astlcy Pit, I)ukinfield dip workings, Cheshire 3.150 


The greatest depth attained in the Westphalian coal is at East 
Recklinghausen, where there arc two shafts 841 metres (2,759ft.) 
deep. 

The subject of the limiting depth of working has been very 
fully studied in Belgium by Prof. Simon Stassart of Mons (“Les 
Conililions dc-xydoitation a grande profondeur en Belgique,’’ 
lUiUcthi dr In Socit'tv dc Vlndustrir minrralr, 3 ser., vol. xiv.) 
who finds that no special difficulty has been met wit' vorkings 
above 1,100 metres deep from increased temperature or atmos¬ 
pheric pressure. The extreme temix?ratures in the working faces 
at 1,150 metres were 79“ and 80 ^ F, and the maximum in the end 
of a drift, ioo°; and these were quite bearalile on account of the 
energetic ventilation maintained and the dryness of the air. The 
yield {ler man on the working faces was 4 5 tons, and for the 
whole of the working force underground, 0-846 ton, which is not 
less than that realized in shallower mines. From the experience 
of such workings, it is considered that 1,500 metres would be a 
jiossible workable depth, the rock temperature being 132'’, and 
(ho.se of (he intake and return galleries, 92" and 108" I' respec¬ 
tively. Under such conditions work would be practically im¬ 
possible except with very energetic ventilation and dry air. 

Ownership of Coal. —In the United Kingdom the owner¬ 
ship of coal, like that of other minerals, is normally vested in the 
proprietor of the soil, and p.isses w'ith it, except when specially 
reserved in the sale. Coal lying under the sea below low-water 
mark belongs to the Crowm, and can only l3c worked upon pay¬ 
ment of royalties, even w'hcn it is approached from shafts sunk 
upon land in private ownership. In the Forest of Dean, which is 
the property of the Crowm as a royal fore.st, there arc certain 
curious rights held by a portion of the inhabitants known as the 
Free Miners of the Forest, who are entitled (0 mine for coal and 
iron ore under leases known as “gales,” granted by the principal 
agent or gavcllcr representing the Crown, in tracts not otherwi.se 
occupied. This is the only instance in Great Britain of the custom 
of free coal mining under a Government grant or concession, 
which is the rule in almost every country on the Continent of 
Europe. 

The grantee of a “gale” makes a certain payment to the Crown 
and the whole area of the grant is within the control of the presi¬ 
dent of the Board of Agriculture. As a matter of fact, the free 
miners or “galecs” in the majority of cases, sell their rights to the 
comp.inies who work the coal, the others receive a royalty. This 
is an interesting case of workmen royalty owners. 

SECTION VI.; COAL MINING ACCIDENTS AND THEIR 
PREVENTION: THE RECORD OF CASUALTIES 

The subject of health and safety in the mines of Great Britain 
is governed by the Coal Mines Act of igii and the regulations 
made thereunder, administered through the Mines Department of 
the Board of Trade. For tbc purj)ose of inspection, the country 


is divided into eight divisions, each under a divisional inspector 
of mines, with a staff of both senior and junior inspectors under 
him. as well as several .sub-inspectors of mines, a sub-inspector of 
quarries, and an insi)cctor of horses. Over the whole iiisixictoratc 
is the chief inspector with a deputy-chief and an electrical in¬ 
spector of mines. 

While there has been steady progress in the prevention of 
fatal acculents in mines in Great Britain during I lie last 50 to 60 
years, coal mining is unfortunately a dangerous occuiiation, the 
number of fatal accidents averaging o\'er 1.000 per annum in 
Britain. Thus; 



Death rale in Great Britain j 

Decennial t>criod or year 

Per i ,000 persons 
employed below 
and above ground 

Per 1 . 000,000 tons 
of coal raised 

i.S7i 1882 

2-24 

742 

1 883 1 8(j 2 . 

1 -Hi 

. 5'<>5 


1 -30 

4-70 

1003 K)I2 . 

1-33 

4-7<' 

U)M lO-*,* .... 

JJ 5 

402 

1013 .... 

‘•55 

S-8i 

1017 .... 

t \34 

yn 

i()i8 . 

1 '30 

5-86 

KMO 

o -()4 

4-t.7 

1()20 .... 

0-88 

4 ho 

ig.'i .... 

0-87 

4-40 

H)32 . 

0-05 

4'.32 

1 Q 2.3 

I -ot) 

4-57 

I()24 

o-gH 

4-36 

1025 

1 ■0.’> 

4 '. 5,3 

J()2() . 

I -08 

4 '05 


For the purpo.se of the ofliciid n'turns made in Great Britain 
accidents are divisible under six heads, namely; (i) explosions 
of tire-damp and loal diisl, (2) falls of ground. (3) shaft acci¬ 
dents, (4) underground haulage aeciclents, (5) miscellaneous 
un<lerground, and (0) those occurring on the surface. I'he num¬ 
ber of fatalities coming under the first division varies greatly, 
own'ng to the length of the periods separating great eolliery dis¬ 
asters; the accidents under the other heads are not subject to 
the same variations. The chief cause of falalitie.s in mines, a class 
of accident not .so spectacular as colliery explosioii.s, but iiniiosing 
a heavy and {X'rsistenl toll on the lives of the miner.s, is that due 
to falls of ground. Thus, taking the years 1922 and 1925, the 
figures are as follows;— 



10 

22 

1025 


Killed 

Injured* 

Killed 

Injured* 

I'^xplosiiins 

73 

105 

20 

141 

I '.'ills (tf ground 

.551 

63.035 

.550 

60,4.54 

Shaft iuc idents 

30 

071 

.37 

1. 2 . 5.5 

Ilftuhige accidents 

.M 1 

46,830 

2()0 

43,771 

Miscellaneous under¬ 





ground . 

12,5 

50,2.54 

IO4 

58,851 


000 

1 70,20.1. 


164.472 

On surface 

; loo 

15,203 

110 1 

i 15,130 


‘•‘^ 5.407 

1 . 1.50 1 

170,602 


*Tliat is accidents disabling the i)erfw)ns injured for more than three 
days. 


Falls of ground account for 50-55';,^ of the accidents at mines, 
and h.iulagc, i.r., accidents due to the moving tubs and ropes 
underground, accounts for from 20-25';'; so that three quarters 
of the accidents at coal mines in Great Britain are due to these 
two causes. Regarding the former, the chief inspector of mines 
of Great Britain comments in his annual report for the year 1926 
follows; “Falls of roof and .';ide continue to account for more 
than half of the fatal accidents in mines. Innumerable pages 
have l)een written on this subject and Innumerable sugge;«ilions 
made, but the progress made towards a lessening of the number 
ran only be describ<*d as disappointing and disheartening.” 

Avoidable Accidents.—To what extent accidents in mines 
arc avoidable or otherwise is a moot point. In a report written a 
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few years ago by (he then chief insfKTtor of mines, it was stated 
that all accidents had been classified to show whether they were 
avoidable or not, and so far as falls of ground were concerned 
about were pronounced to l)e unavoidable, while as regards 
other accidents the percentage was 45*6. 

Accidents from explosions are de( reasing owing to our accjuirc- 
ment, during the last ciuarter of a century, of a greater knowledge 


Jiy fOt/ffrtr.r Df IHC CHAMNlti./No MArHtNft., LID , 

Fig 24 THE ' SISKOL ' PATENT ELECTRIC HEADING MACHINE 

of the part played tiy u)al dust, and the ine.isures which have been 
adopted to lonilial the danger, c e., prevamtion of aceunuilations, 
inter-mixture therewith of iiuombustible dusts, as well ;is (he 
development of safety devices in connection with shot-tiring, 
safetv lam|)-', and in the aiiplieation of electricity (.cee Section 
\.) 

'I'he (|ue.^lion of support is now resolving itself into one of ma¬ 
terials ralluT than of methods, falls of ground on haulage roads 
might be rediKtal by the eretlion of steel aiahes to a larger ex- 
l<Til than at pr(>sent for the sujjport of su( h r<»ads. The chief in- 
speitor of mines in his annual report for the year i():G stated; 
“In the South Wales t'oallield where i)r()bably the greate.st 
diliic ulties are experiem ed in kei'ping roads an<l faces open, steel 
arches for the sufiport of roadw.i\s ha\c been used for many 
>ears, and at present some of the collieries have over 20m. 
ol roads so supp(»rled " Lik«'wise. the benelits resulting from the 
u.se of steel props for the supjiort of the working places is l)egin- 
ning to be r(Mli/-ed. The tirst cost is greater than in the case of 
wooden pta^ps, but it is repaid many titm's over within a year 
or two 

Ilut when all is said and done regarding means to be adopted 
for (he redmtion ol accidents in mines, most is to be hoped from 
the “safety tirst" lampaign which has been inaugurated at col¬ 
lieries 'I'his is a jiroci-ss of iniensicr advertising by apt and 
jtithy notices and illustrations of the dangers of carelessness and 
at some collieries the camiiaign 
is worked in conjunction with 
safety committees cunsiNiing ol 
represenlatix I’s of the olficials 
and workmen, which are fum- 
linning admirably 

Coal miner,-' are. on the whole, 
a strong ami healthy bodv of 
men. The ailments to which 
they are most prone are chietl\’ n>siagmus, neurasthenia, and. in 
the case of the older miiiiTS. respiratory iliseases. such as bron¬ 
chitis Nevertheless, in .spite of their dangerous occupation and 
liability to accidents, statistics .show that miners live longer and 
enjoy better health than most men (.See also p. 108, Report of 
royal commission on the coal industry, 11)25 ) 

In point of lowness of death rate from accidents in coal mines, 
Belgium stands In'st of all the great coal producing countries of 
the world, while (he I nited St.'tes of .America occupies the worst 
position. But between Great Britain. Belgium and France there 



is very little difference. The mean annual death rate from acci¬ 
dents per 1,000 persons employed at coal mines in the principal 
coal producing countries of the world for the periods 1903-12, 
1913-1922, 1923-1925. was as follows;— 




Alean annual death rate 

Country 

I>cr 1,000 persons e 

mployed 


1903-12 

1913-22 

T923 25 

(ireat Britain. 

1-3 

J-2 

10 

I'ranec .... 

1-7 

10 

0-9 

Belgium ... 

I 0 

1-2 

II 

(fcrtnany: 

Prussian black coal mines 

21 

2-8 

2-2 

Lnion of South .\frica 

.L 5 

2-4 

2-7 

British India 

1-2 

i '4 

Dominion of ('ariada 

.L 4 

4-4 

-’•7 

United States of .\merica: 
liituminou.s ecjal mines 

VI 

4 3 

4-9 

.Anthracite mines 

1 'i'" 

■L 4 

3-7 


The higher rale obtaining in the United States of America i.-. 
explained in the authoritative summary, by the stail of the United 
States coal commission appointed in 1922 as follows: “The higher 
accident rate per i.ooo emiiloyees and lower rate per ton of coal, 
obtaining in the United States, is due to the favourable natural 
conditions here for mining coal, the larger use of machinery, the 
high speed at which the industry works, and the venturesome 
spirit of the men in this and other American industries.” As 
staled in T/zr ru.vc oj Bitiimiuous Coal by W. H. Hamilton and 
Helen R. Wright (1925) "The high death rate is not due entirely 
to the natural hazards of the trade, which man i.s powerless to 
prevent. The Bureau of Alines estimates very conservatively 
that at least half of the annual deafh.s could be prevented.” {Srr 
also United Stales Bureau of Mines, “Coal Mine Fatalities in 
the United St.ites and Europe." by W. W. .Adams, April 1924.) 

SECTION VII.: LIGNITE: ITS PRODUCTION 
AND UTILIZATION 

Lignite (.vce also Se(lions I, and 11 .) is the term commonly 
applied to immature coals, whether brown or black, or what 
.American geologists term sub-bituminous coal. Properly si>eaking 
it comprises those solid fuel.s. young geologically, which have re¬ 
tained their wooden structure, and have the appearance of decayed 
wood (Lat. //gm.c, wood). The greater mass of the brown coal 
deposits of Germany, for instance, though commonly spoken of as 
lignite, has not a woody structure, though it contains occasional 
deposits of true lignite. Brown coal is probably a land forma¬ 
tion, as is shown by the considerable number of tree trunks con¬ 
tained therein, and the deposits following naturally the cavities 
of the ground beneath the coal. Owing to the action of water and 
movements of glaciers, (he dcjmsit.s arc sometimes intcrstratified 
with sand and clay 

Lignite is usually of Tertiary age. There is considerable varia¬ 
tion in respect of its chemical composition, but two characteristics 
are fairly general, namely high moisture and volatile hydrocarbon 
content. 

■ Prof. Klwood A. Moore gives the following as the composition 
of brown coal compiled from analyses of tho.se coals derived from 
all parts of the world: 

I 


Fig 25- guibal ventilating fan r 


1 

\'ariatir)n 

_'.S... , 

.\verage 

Moisture 

0 7^ to 4 foo 1 

1.4-42 

1 Volatile matter 

27-00 to 53-00 ! 

40-78 

Free carlion 

l()-20 to 51 00 [ 

30-00 

Ash . . 

2-6o to 42 -20 j 

03-" 

Sulphur 

0-16 to Q OO 1 

1-14 


As a matter of fact, the moisture content is higher in some 
instances than ih.it given above. 

The world’s available supplies of lignite (brown coal or sub- 
bituminous coal) were estimated by the Geological Congress held 
at Toronto in 1913 to amount to 2,997,763 million metric tons or 
about ^ of the world’s resources of fossil fuel. By continents 
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the supplies were estimated to be:— 


Million metric tons 

Europe ... 

Asia . . 111,851 

Africa.1,054 

America ... 2,8ii.0O(> 

Oceania.36,^70 


In the British Isles the deposits of brown coal arc iieRlipible; 
small deposits occur in Bovey Tracey in Devonshire and in County 
Antrim, Ireland In Canada. Australia, New' Zealand and India, 
the resources aie, however, vast. In the United States of America 
there arc also very extensive deposits of lipnite. 

The output of lignite and brown coal during the year a.s 
far as ascertainable, w'as 161,010,000 metric tons made up as 
follows;— 

Metric tons 


Germany 
Czechoslovakia 
.Austria . 

Hungary 

World’s output, including small producers 


. I .'4,3(10,000 
20.507,000 
2.777,000 
5.420,000 
101,010,000 


The greatest producer of brown coal is Germany. It is custom¬ 
ary in Germany to differentiate as between those deposits of 
brown coal which are rich in bitumen and those which have a low 
bitumen content. The “bituminous’’ brown coal deposits are 
usually from 25-65ft thick, whereas the “lean” seams often 
attain to a thickness of 3,50 feel. The German industry is highly 
developed and tlourishing. Many of the deposits are “stript,” or 
worked “opencast”; that is to say, where not loo deeply liuried. 
the overlying deposits of sand, clay and gravel are removed by 
excavators. It is regarded as a jjrolitable proposition to remove 
the “overburden” up to a thickness of three times the Ihickness 
of the underlying brown toal deposit. 

The chief consumption of German brown coal is the electric 
power industry, and whereas in 1913 brown coal was the .source 
of only 23G' of the electric power generated, in 1922 it had risen 
to 4I-2G, the generation of electric jiower in Germany having 
more than trebled in that jieriod, amounting in 1922 to 7,200,- 
000.000 kw.-hours. With the concentration of electrical produc¬ 
tion in large works built within the last (cm years, a saving of 
from i5-2oG< in coal has been effected. 

The number of persons employed in producing the German 
output of 124,360.000 tons is about 134.140. The uses to which 
the fuel is put besides being consumed in its raw' state for domestic 
and industrial purposes are, (i) in conversion into briciueltes, (2) 
the extraction of monlan wax, (3) carbonization and recovery 
of the light oils. (4) recovery of parafbn for candle manufacture. 

Briquetting.—As the coal in its raw state contains about 50- 
52% of moisture it is first dried in steam heated driers down to 
15G; moisture, and then ccjmjiressed by a steam actuated press, 
no binder being u.sed, into briquettes of about 7in. Icmg by 2iin. 
w’idc and 2in. deep with rounded ends. I’ormerly the u.se of 
brown coal briquettes W'as restricted almost entirely to domestic 
purposes, but latterly their use has extended to industrial and 
commercial undertakings. Generally speaking, the calorific value 
of the briquettes is double that of the raw brown coal. If the 
calorific value of German true coal {stciukohk) be taken in 7.000 
calories, brown coal (hraunkohlc) at 2,500, and brown coal bri¬ 
quettes at 5,000 calories, then one ton of Gennan true toal is 
equivalent to about 2 8 tons of brown coal or 14 tons of brown 
coal briquettes. 

In 1923, 52.254,000 metric tons of raw brown coal were con¬ 
verted into briquettes (26,533.200 by the dry process and 3.209.- 
000 by wet briquetting) in 239 works employing in all 35-90- 
workmen. 

Extraction of Montan Wax. —When brown coal is treated 
with naphtha or benzol, “bitumen” is obtained in the form of 
montan wax. The commercial process consists in treating the dried 
coal in extracting cylinders with a mixture of hot benzol and alco¬ 
hol, the extracting arrangements operating in the same way as the 
well known Saxhlet extractors in chemical laboratories. The ben¬ 
zol-alcohol is then evaporated and the montan wax recovered, the 


rccondensed benzol and alcohol being used over again. It docs not 
pay to extract the montan wax unless the raw coal is rich enough 
therein to yield loG of the substance on treatment in the labora¬ 
tory by hot benzol. 

There are not many deposits of brown coal in Germany sulTi- 
ciently rich in ‘’bitumen" to allow of the extraction of that sub¬ 
stance in the form of montan wax. This subsl:ince, which in its 
refined state has the appearance of bees wax, is used in the manu¬ 
facture of boot polish, cable wax, special greases. l;ic(}uers. elec¬ 
trical insulation, gramophone records, light polishes, and a.s an 
addition to paralfin in the manufacture of landles. The price of 
raw montan wax averages L:2 10s. per ton, the bleached w'ax 
fetching XS7 ros. 

The low' temperature carbonization of lignite, and recovery (tf 
light oils and paralfin is c.arried out in a retort known as the Rolle 
oven. It consists of a column of cast-iron circular iollars super- 
imiH)sed one above the other, the colinnn being inclosed in a fire 
brick erection. The coal pas.ses down the narrow annular space 
between the column of collars and the enclosing firebrick cylin¬ 
der which is healed by encircling tlues, the gases distilled from the 
coal being drawn off through (he loll.'irs and toiuiensed in the or¬ 
dinary way. The following figures are taken from .actual results 
recently obtained at some carbonization works in western 
Germany;— 

riirough ()u( of (oa! lontaining 50G'. inoisturi', 3 ton;, pur 24 
hours. JUT oven. 

Senii-cokc maile jHT oven per d:iy,i i -5 tons or <3' , of the raw loal. 

'I'ar ((>0' ( of the possilile yield us iletermined by analysis', (>G', of 
the raw fuel. 

Light oil stripped from the gas in jirojuirtion to tar, i() 20' 

l.ighl oil per retort jmt day, 4-4 II). 

Gonsumplion of brown coal for tiring. 2' J. 

In the year 1923. 14.056.000 tons of raw brown loal were sub- 
jeited to distillation in 28 works employing in all 1,748 workers; 
4,135.000 tons of semi-coke were obtained and 776.000 metric ton.s 
of tar. 

SECTION VIII.: COAL; ITS SALE, DISTRIBUTION 
AND EXPORT 

An attempt was made by the British Coal Mining Organization 
(omrnittee in the year i()i5 to arrive at some close a|»proxim.ition 
of the proportional distribution of thi,' (outinit of the I'niled 
j Kingdom, and in doing so they made a comjiarison as between the 
ye.'ir 1903 and 1913. the object aimed at being to determine how 
the available supply could be distributed to meet the n.ilion.d 
I reijuirements in the l)esl jmssible way during the World War. 
1 The comparison was as follows:— 


Great Britain 


IOI3 


roii>, 

Tons 

I'otal output 

2 iO, 334 , 4 (.() 

287,4^0,473 

kfserved for lionu- (onsumplion (not 



1 inr hiding bunker coal frir foreign trade) 

lOO,52(),l .!0 

iHi;,oo.*, 3 (>o 


The balances were absorbed by exjiort and bunkers. 

'I'he average pit-head value of a ton of coal in 1913, all kinds 
imluded. was about los, 2d. Of the home consumption if was esli- 
malc'd that at. least 80,000.000 tons w(‘re absorbed in the jjioduc- 
lion of pow'cr, inclusive of railways. The following (able show's 
' approximately the uses to which (lie coal was put;— 


(ireat liritain 

*003 

i(ji3 


'Ions 

'Ions 

Railways 

13,000,000 

15,000,000 

(.’oasting steamers (Hunkers) . 

2,000,000 

2,500,000 

I'uclorics. 

5 ^,000,000 

6o,ooci,ooo 

Mines 

18,000,000 

j(),000,000 

Iron and steel industries 

28,000,000 

31,000,000 

Gthcr metals and minerals 

1,000,000 

1,250,000 

Brick works, ji^ttterics, glass works and 
chemical w’orks 1 

5,000,000 

5,750,000 

r.asworks i 

15.000.000 

18,000,000 

Domestic 

32,000,000 

35.000.000 
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The figures given for 1913, which lire largely in the nature of an 
estimate only, will be fairly apiplicabic at the present time. 

The Export Trade of Great Britain. —Great Britain is the 
(hief loal exporling country of (he world, owing this pre-eminence 
largely to the variety and high quality of the coal produced, the 
aicessibility of the coal, ami the proximity of her coalfields to 
the sea. as well as to the fact that owing to her earlier industriali- 
zaiion than other (ountries, she was mining coal on an extensive 
Scale before they had tommenced to work their rc*sources. 

Although coal has Ik-cii exported from Great Britain for six 
(onturies. it was in an insigniticant quantify until the i8th 
century, and the fir.st accurate return of coal shipped i.s in 1791. 
when the Iota) amount of (o;il .shipi)ed from Brjti.sh })ort.s totalled 
3^5.03^^ tons, the coal einanating chielly from the great northern 
coalfield. By 1H50, the exports of coal from Great Britain 
aritounled to it.000.000 tons; in 1H90, 29,000,000; in 1900. 44,- 
000,000 tons; find in 1913, 73.000,000 tons; or, adding the c|uan- 
lity supplital as bunkers to vessels engaged in the foreign trade, 
the coal ecjuivalenl of the coke, and the patent fuel (bri(|ueltcs) 
c'Xportecl, more than 98,000,000 tons, or 34 ''o of the total output, 
was shipped 

Great Britain still retains the advantage of owning the higher 
quality and greatest variety of coal as compared with any other 
country, flc-r collieries arc- in the great majority of cases closer to 
the sea thin is ccannion in otlier countries, and cheap freights 
are still a\ailable; but the' production of coal in other coal-own¬ 
ing toiiniries has iiu teased enormously, ami not only arc their 
demands in respect of imported coal less than formerly, but in 
.some cases they ha\'e become rival rom[)elilors for the available' 
export markets. 

In lig .n (he e'cient of the cxi»orts of toal from the United 
Kingdom is shown (lugramniatically in cotnparisctn with the ex¬ 
ports from Germany and the United States, 1910 to 1926. 

The table below shows the export trade in coal of (he three 
grc'.at coal producing countrie.s in icjt3 and t() 34. compiled from 
llic' coal l.ibles (I'j ' ji issued by the- Biitish Mines Ileparlment. 


WorldN ('t)iil Lvport I'radc (in millions of long tons). Including 
CO.cl sliijcpc'd 11'. bv vc'sscls t’titragfd in c>\^■r^c■a^ trade, and 

also coal c i|(ii\.ilcnt." ol blown co.tl, coke and br,c|iiettes. 



account is inc lucled lierc' 

These tigurc s show that Great Britain had impro'ed her posi- 
liun in [loint of her [u'rc'enlage of (he w'orld’s coal e.xporl trade, 
but inasmuc h a.s the total amount of coal expiorted fream all coun- 
trie.s had declined, the weight of coal exported by Great Britain 
had also declined, The yc’ar 1(125 showed a further decline of 
nearly 11,000,000 tons in respect of British coal exports, and, as 
(he figures .siiow, the exports for 1926 were very seriously affected 
by the lock-out, which c.iused the exports, including bunker coal 
shipjied in x'essels eng.igc'cl in oveiseas trade, to be only 28,184,165 
tcais Since (he end of the last century, the competition of foreign 
coal has c onfmecl all im riMSe in demauil for British coal to markets 
situ.iied, as was pointed out by the late Lord Rhondda, “within 
a portion of the glol>e limited by the Suez Uanal on the east, by a 
line drawn from Gape* Horn to the CajH' of Gocxl Ho]>e on the 
south, and by a line from t'.ipc' Karewe'll to, say, Trinidad on the 
west " In 1873 one-lifth v\ the coal c'xported from Britain was 
.''hipped to regions Inyond Kurojie and the Mediterranean; in 1913 
tfie proportion was only cme-c'ighth 

'f aking llu' whole of ilu' British Goal export.^ as 100. and divid¬ 
ing tile world's markets into nine grou|>s. the proportions of coal 


exported thereto in 19/3 and 1934 respectively were as follows:- 


Group 

j ’Vear | 

1913 

1924 


'/o 

% 

T. Russia, Poland and Scandinavda. 
IL (iermany, Netherlands, Belgium, 

21-7 

17-1 

J-'rance and Switzerland . 

HI. .Spain, Portugal, Italy, Malta, 
(tibrallar and North Africa 

3 . 5-3 

46-9 

fe.xcept Kgypt) 

IV. -Vustria Hungary, Balkan States, 
'Turkey (^iuro|)c•an and Asiatic) 

21-7 

19-5 

and T.gypt . 

7-7 

4-8 

\ . W'est (’oast of Africa, ,\zores, etc. 

\ I. Last (’oast of Africa, Union of 

2-4 

2-0 

South .\frica, Madagascar, etc. 
Vll. Arabia, Indian Ocean ami Con¬ 
tinent, Malaya, ()ceania and 

o-.^ 

0-2 

Turtlier Asia 

1 ■ 1 

0-9 

Vlll. North and Central .Xmerica 

0-2 

0-8 

IX. South .Xmerica and other Regions 

0-6 j 

7-8 


100. 

JOO. 

In re.spect of thc various Briti.sh port) 
1 in the following percentages;— 

the trade W’as distributed 

1 j ICast coast 

Wc.st coast 



The table show’s (here ha.s not been much variation as lietween 
the' pre-w'ar and post-war years. 

Thc' decrease in the export of British coals of late years is due to 
a variety of reasons, in addition to the reason already named, viz,, 
(he increa.sed productivity of other nations. The high price of coal 
during thc World War and for some time thereafter directed the 
attention of u.sers of fuel to other sources of heat and powder, 
peat, oil, the generation of electricity hydro-electrically, and also 
intc'n.silied the practice of the more economical u.se of fuel. With 
falling price.s, however, the.se restrictive intluence.s will be mini¬ 
mized. There has been, too, on the part of some countries, a de¬ 
sire lo erect barriers again.st the importation of coal; thus, the 
.S(»viet Government restricted imports to reduce payments abroad, 
and forced the use of native coal in north-west Ru.ssia, even though 
an extensive subsidy was neccs.sary to secure (his. The TTench 
Government also recently (iq:8) imposed restrictions as to im¬ 
portation of coal. 

Thc average selling price of coal per long ton at thc pit's mouth 
in Great Britain over the period 1905-19:6 and the price of coal 
exjmrlc’d from Great Britain for thc same years w’as as follows:— 


Year 

Price at the!Price of 
pit’s nviutli j ported 

r 

cx- 

oal 

Yeaxr 

Price at the 
pit’s moutli 

Price of ex- 
jKjrted coal 


s. 

d. 

s. 

i 


s. 

d. 

s. 

d. 

1905 

(> 

11 

10 


1919 

27 

4 

47 

3 

1910 

8 

2 

11 

7 ' 

1020 

34 

,7 

79 

11 

1913 

10 

2 

r.i 

'» l 

19 2 I 

36 

3 

.44 

10 

10*4 

10 

0 

1.3 

(} 1; 

1922 

1 7 

R 

32 

() 

1 0 l i 


0 

lO 

8 " 

10 .'3 

18 

10 

U5 

i 

luto 1 

15 

; 

-’4 

3 ^ 

'924 

18 

10 1 

2,^ 

5 

loi,- ! 

ib 

•> 


0 ' 

'025 

if) 

4 

; 19 

Id 

1018 : 

-’O 

1 1 

1 30 

3 1' 

Jg26 

19 

0 

iS 

6 


It w'ill be observed from the above table that, while the home 
prices did not soar unduly during the war period of control, export 
prices reached very high figures. Thc former was due to the 
Price of Coal (Limitation) Act then oi)erat.ive. (Sec Section XI.) 

Sale and Distribution ol British CoaL —^Therc arc 1,400 
separate collier}' undertakings in Great Britain, owning 2,500 
mines, all engaged in the disconnected disposal of their produce 
through the selling agencies attached to, or disconnected from, 
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their concern. Thus in the great northern coalfidtl it is usual lor 
the coal to be sold to merchants and others through an agent or 
“fitter” as he is locally termed, who is an official of the colliery 
company. In other cases the general manager of the colliery, the 
managing director or the colliery owner acts as the salesman, and 



Fig. 26.—domestic exports of coal of all kinds, including that 

SHIPPED AS BUNKER COAL FOR STEAMERS ENGAGED IN OVERSEAS TRADE 


in others outside :igent.s perform this function. One great object 
being to keep the collier>' at work, long-term rather than short¬ 
term conlracl.s are .sought, the period varying from two or three to 
six months, or even a year; six and twelve month periods, how¬ 
ever, are the more common in the ca.se of large, contracts. When 
prices are very high or very low, the tendency is towards short 
contracts. 

Ccial in Britain is seldom if ever sold on an analytical or calorific 
basis, but under one of the very many commercial names which 
may or may not—the. latter is generally the case—^havc any ref¬ 
erence to the seam from w'hich it is derived. Thus “Wallsend,” 
which originally was the coal from the High Main Seam at 
Wallsend Colliery on the Tyne, is now merely a name for certain 
high class house-lire coals. Similarly D.C.B.s (an abbreviation 
of Davisons. Cowper, Bothal, well known Northumbrian col¬ 
lieries), Derby.shirc Brights, Derbyshire Hards. Best South York¬ 
shire Harcl.s, Best Admiralty Smokeless, etc., have no refficncc 
to the scam of derivation, but in the trade it.'>elf do rei)re>ent a 
certain standard of quality, and certain of the many trade names 
have a world-wide reputation for excellence as steam, gas, coking 
or domestic coaLs. 

Few collieries engaged in the British home trade sell direct to 
customers, but the coal is sold at pit mouth prices to the coal 
merchants, who bear the cost of transportation to the distribut¬ 
ing centre, or the wholesale mc.-chant, sometimes termed a “fac¬ 
tor,’’ may dispose of his supplies to smaller merchants, and so on. 
The public is often at a loss to understand why there .should be 
so great a difference between the price of the coal at the pit's 
mouth and that which they have to pay delivered into their cellars, 
even when the extent of the railway charges are known. The differ¬ 
ence is accounted for by the many hands through w'hich the coal 
has to pass from pit to cellar. The crying economic need of the day 
would appear to be simplicity in distribution. Coal for export also, 
is. to a large extent, sold through the medium of merchants, the 
latter undertaking the risk of trans[)ort and distribution. 

United States of America. —The coal produced in the United 
States was estimated in 1922 to be distributed thus;— 


Of the total output of 591.721,000 tons in there were 

exported 41.997,495 tons, which was a record in cxi>ort for that 
country, the great increase being due to the n.ilional lock-out in 
Great Britain. This figure includes bunker coa! shipped in vessels 
engaged in overseas trade. About the same amount of “soft” coal 
is devoted to domestic consumption as anthracite Of the produc¬ 
tion. about 45C' take.s place in the summer (.\pril 1 to Oct. i). 
and 57 * 7 r io the winter 

In the matter of sale and disiribuiion ot coal, the machinery in 
the United .Slates does not differ m.ueri.illy liom that in Great 
Britain. Some so',' of the coal is marketed by tfio producing 
companies, but even they do not as a rule sell liimtly to the 
ultimate consumer. There are. accortiing to Mr. Iv T, Devine 
{Coal, by E. T. Devine), 1,500 wholesale dealers in coal, 40,000 
retailers {i.c., one to every 600-700 families), ami S,000-10,000 
producers. 

• The anthracite contained within a small area of a single .State, 
vii.. Eastern I’ciin.sylvania, has :i higliK’ conctaiti.iied ownership, 
of the reserves being owned by the ten railw.iy companies. 
The ca|)ital value of the anthracite industry is estimated at about 
$990,000,000. The vastness of the bituminous or “soil" coal in¬ 
dustry is indicated by the fact that the coal areas under operation 
are contained in about .50 of the States, and in 19:0. a year of 
strong demand for coal, there were 12.1:2 corporations, partner¬ 
ships and individuals opiTaling 14.7(16 coal mines 

The production of “soft” coal is on the increase, and this over¬ 
production is one of the great troubles with which the United 
States has to contend; mines being eijuipped and manned to pro¬ 
duce twice their pre.sent output, it is not .surprising th.it in 19:5 
only 179 days were worked on the average. With this capacity for 
o\er-produ( tion the neci'ssity of the United States to find markets 
for her coal out.side her own border i.s obvious, and it i.s intiTcsting 
in this connection to compare the average export value (f o b.) in 
Great Britain and the United States of coal exporte.l to .South 
America—the coal market mo.st tivailabie to the Ibiited States— 
together with average freight.s during two “si,)ot’’ months. July 
and August, in 19:5 :— 


('ounlry 


Greal Britain 


United .States j 

to whi( h 
cxjxirtcd j 


fvaliu 
J long 

•|KT 

Ion 

! freight ! 

1 

lolal 

i 

s. 

<1. j s. d. j b. d. 

ji. 

d. 

s. d. 1 

( 4 . d. 

Argentina j 

-’4 

1 1 lO 5 1 40 () 

iK 

5 

If) 

.54 5 

brazil 

22 

to 1 L 5 5 ! 

I iH 

() 

14 5 1 

•iS 2 

( liile ' 

iS 

s’ * 1 


10 

1 

♦ 

* Uruguay , 

■'2 

2 j 15 () G B 

'! t 


i i 

• j 


* Inlontitilion not availalde. 
f.N'o coal exported. 


Germany.—The German exports of coal for 1925 rose to 15,- 
500.000 tons, and for 19:6 to 28,774,070 tons. Taking the fron- 
(ier.s as they existed in 19:5, the consumption in 1915 was 1 5().- 
000,000 tons, which is not far short of (he British home consumii- 
(ion in 1915 of 189,000,000 tons, and points to the increased in¬ 
dustrial activity of Germany. The chief consumption of lignite 
was in the generation of electrical energy. In 191,? lignite was the 
.source of of the power generated in (ienriany, and in 19;: 

of 41-2%; the generation of electric power more th.au trebled in 
the 10-year [period 1913-23, amounting in the latter year to 
7.200,000,000 kw. hours. Increased saving in fuel consumption 
in large jxiwer plants and inrrea.sed use of lignite in the generation 
of power have liberated a greater quantify of high cla.ss “black” 
coal for exjxirt. which competes with Briti.sh coal in European 
and other markets. 

In Germany the colliery owners must by law' sell through 
syndicates arranged according to districts. A severe penalty is 
imposed on any owner selling coal outside the syndic ate of the 
district in which his colliery is .situated. The syndicate.s, which 
arc not worked in order to make profit, determine the output of 
each colliery and fix the selling price of the coal, all coal being 
divided into classes, e.g., ga.s coal, coking coal, steam coal, etc. 
There is one price only for any given class, except in re.sf>ect of 
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foals .'iradiinf from strarn in(o ani hra( itc, inforrnfdiaU- or 'dry'' 
sfram roals; in these: “border line ' t ases there may be more than 
one price. 

All of these syndicates are combined into the Reichskohlenvcr- 
hand over which is a coal counf il (omi)os('d of representatives of 1 
the (f)al owner.s, workmen and consumers’ associations, termetl the 1 
RcUhskohUnrat , which has conferred upon it, f)y (iovernment, I 
power to make laws and re^^ul;llions for the control of the coal 
rriininti: industry, subject, however, to a power of veto vested in 
the Minister ot Ivononiics {Ri icfis'uirt'nluijtsministcr). There are 
at le,ist ICO members (»f the; Ko/ilrtirdt , ’5 of whom are appointed 
by the rnanai'cment, lyv the mim-rs anri ten by the ReichsluK, 
atid the rest—<d whom not more than one-third may be officials— 
by the pn'sident of the Reich. 

More- coal is now f)einK produced in the world than in the past, 
•and more economy is beiti^ prac tisc-cl in its use; that is to say, it is 
bein^r put to better usc' than j^revi(Ju^ly by improved methods of 
buriiini,' for slc-am rai>mK and the generation ot electricity, by the 
more exteieive use of ^:as for heatin^^, c cjokintt and for driving' 
internal (ombu.--ti(»n enyincss, by tlic- use of pemdered fuel, and by 
othcT means of otct.iininct a hi^ln'r percentage of the- available hcMt 
W'ilue c)f the- fuel. Hut as I'rof. Jesoris states, “If is wholly a 
< oiifusion of ide as to suppose that the economical use of fuel is 
e(|uivalent to a diminishec) c oii>utnption. d’he ver>' contr,-iry i.'' 

I he truth “ 

.Speaking' (Jtctier.ally, il i> prob.ible that the economy does lead to 
inc reased c orisiimpt ion, luii it is doubt tul whe-ther it does so to 
the extc'nL ol the economy ellected 

SECTION IX.: COAL; HISTORY OF LEGISLATION AND 
COMMISSIONS OF ENQUIRY 

riie histoiy of amelior.il i\'e lec'isl.it ion in re.-pec t of the co.il 
mine.s ;md miners of Ore.it Hrit.iin m.i>' be s.iid lo dale from the* 
\ear I'/yS. when a law was ji.issecl which cm,u led that (he st.ite of 
lifc‘-sla\cry to which the miners of Scotl.md were subjected should 
conic' to .111 end. for at that time they were working under laws 
by which they were pracl ic ally slaves. Able-bodied men were paid 
ten pc'tue a (la\' tor lu-winK coal; their wonienkiiul. acliuK as bear¬ 
ers m carrying the- coal out from the workin^js and up the shafts, 
rc'ceiviiiK but threepence a d.iy. The workers forminj^ part and 
parcel of the concern, passc'd from owner to owner with (he col¬ 
liery as so man\' (hallels 'I'he emamipalion was lo be gradual 
and il w.is not until !7c)c;, when another act was passed, that com¬ 
plete freedom was granted to the Scottish minc'rs. The jiay and 
conditions of employment of mine workers in other jiaris of Hri- 
lain were, howe\cr, at that lime in acKaiuc* of those ot Iscotlancl. 

Ke])C'ated disasters in (he coal pits led to the formation in Sini- 
deriaiici, in 1811, of a Socii'ty tor the Prevention of Accidents in 
Coal Mines, and it w,is the members of this society who W’erc' 
instrumental in engaging the serxices of Sir Humphry Davy in the 
investigations which culminated in 1815 in the inveiilinn of the 
safety lamp. 

About the middle of the last cc'tiiurs’ may be rc‘gardc*d as the 
time when great adwituc-s were ni.ide in mining methods and in 
the conditions .md social status of the mine workers, the latter 
being cine in [cart to the action of (he miners themselves and in 
[cart to the general advance in [lublic con.seience. Colliery bonds 
tyearly bonds binding the miners to work on certain terms') of 
I 7b,t show that combinations of the miners were [crohibited at that 
time. Combinations of the coal owners in the north of England 
for (he [)ur[)ose of rc-gulaling the vend of coals, and so securing 
higher .selling [crices, had been in oi)eration c»ff and on for two 
centuries bc'forr (he workmc-n combined among Ihcm.selvcs 
( i.S,'5) with a \ iew to restricting jcroduction and obtaining better 
terms for their labcntr. The Association of Colliers on the Rivers 
Tyne and Wear, consisting of 4,000 [htsoiis (I'o>siJ Fuel. p. .icjq 
tipte). was formed in immediately after the repeal of the 

Combination laws by act of [Ktrliament (5 Cieo; IV. c. 

Committees of the Hou.se of Commons had Ix'en appointed in 
the year iSoo to enejuire into the slate of the coal trade and their j 
re pevrts were published in i8:q, in which year, and again in 18,^0 j 
and 18^6, the Lords ap|wintcd n select committee “to enquire into 


the coal trade.'’ Though these sumptuous volumes of evidence 
and reports constitute a mine of w’ealth as to the conditions preva¬ 
lent in the industry at this time, it remained for that great pro¬ 
tagonist in the battle for fair conditions for labour, Lord Ashley, 
afterwards Earl of Shaftesbury (as the outcome of the rejwrt of 
the commissioners for enquiring into the conditions of children 
employed in mines), to bring in a bill which bc'came law in 1842. 
This bill prohibited the employment below ground of women and 
girls and of boys below the age of ten years. Social insiH^ction 
al-Mj oi)ened the way for mine inspection, which w'as introduced 
under the Coal Mines Regulation Act of 1850. This was followed 
b> the Regulaticjn Act.s of 1S55. i860. 1S72, 1S87, 1S94, kjos and 
iqoS, the Mines Accidents (Rescue and Aw’ard) Ad. iQio, and. 
fmally. the ('oal Mines Act of iQii.^which is still in force. The 
Ad of iqii deals with such matters as the qualifications of man¬ 
agers and other officials, ventilation, safety lamps, shafts and 
winding, trac’clling roads and haulage below ground, sup|)ort of 
roof and sides, signalling, machinery, electricity, explosives, pre¬ 
vention of coal dust, insiiection as to safety, withdrawal of w’ork- 
men. surveys and [ilans, safety measures against inund.ition, 
weighing of coal and [laymenf of workers, hours of employment, 
|)idvi>ions as to health, notices of accidents, reports, investigations 
:ind incjuests. [lenaities, rescue and ambulances. 

In addition to the Mines Regulation Ads, there have been 
[lassed various Factory and Workshop Acts, which affect such parts 
of the surface arrangements at mines as, for examiile. coke ovens, 
while (he Education Ads enforce certain conditions bearing on the 
education of children and im[)Ose penallii'S for ernjiloying a child 
in (ontravi'ntion of those ads. The Workmen's Compensation 
•Ads of i8c) 7 and 1906 render the cm[)loyer liable lo the workmen 
for injuries reieiced whilst at work. Among these* X'.irious niea.s- 
ures may he mentioned (he Elemc'iitary Education Ads of 1.870, 
1.S76, i.s,8o, ]8()i ; (he .School At tend.nice Ads 189,^, 18(^9; Em- 
[ilovmenf of Children Ad, 1908; Employment of M’onien Act. 
1907; Emiilovers’ Lialiiiiiy Ad, 1880; Ibidory and W()rksho[» 
Acts. 1878, i8S:^, 18S8, 1S91, 1S9', 1901; b’atal Accidents In(|uiry 
(Scotland), 181)5; Notice of Accidc'nts Act. i8()4, 1906; Truck 
Ad, 1851, 1887, 1896; and the Minimum Wage Ad, 1911. In 
1865-67. resulting from a jx'tition to the House of Commons from 
the Miners’ National Association urging certain reforms, a select 
committee was set u[) to enquire into the working of the law in 
connection with coal mines and recommendc'd, amongst other 
things, certiheations of com[)elency by examination of colliery 
managers. Hence the ad of 1S72. 

The "Work of Commissions and Committees. —The first 
roval comnii>-'ion to be rqipointc'd in relation to coal mining was 
that of i,s()(»-7i jeresided over by the then Duke of Argyll, the 
rc'.ison for its a[ipoin(nien( being the alarm raised by the [lublica- 
tion in 1S65 of Prof. Stanley Jevons’ famous book The Coal Qiies- 
tion, in which he pointed out that, if the* great [irogressivc exjian- 
sion in the [iroduction and consumption of coal continued, “the 
end of the [iresent progressice condition of the Kingdom" would 
probably take place within 100 ye.ars. \'arious figures were given 
as to the duration of the coal suiijilies, 560 years bc-ing the- lowest. 
No legislation resulted from the report of this commission. The 
next royal commission was that on accidents in mines appointed 
in 1S79, which reported in 18S6, the Coal Mines Regulation Act 
of 1887 being the result. 

In 1S86 an agitation against royally rents by both colliery own¬ 
ers and workmen led to a memorial of 60 members of parliament 
characterizing the system as a “gross hindrance to the mining 
industry.” In 1890 a royal commission on mining royalties was 
set up with Lord Northbrook as chairman. This commission re- 
[)orfed in 1895, Amongst other conclusions come to was that 
“the system of royalties has not interfered with the general devel¬ 
opment of the mineral resources of the United Kingdom,” and 
they dismissed the (jucstion of nationali sation. 

In the year 1901. the then chancellor of the exchequer, Sir 
Michael Hicks-Bcach, in order to make his budget meet, put a tax 
of id. IHT ton on export coal, an action which raised much indig¬ 
nation on the part of colliery owners, miners and economists, and 
eventually induced the Government to set up a commission to re- 
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view the matters which had come before the 1S71 commission. 
This commission, which was under the chairmanship of Lord 
Allerton, reported in 1005. The report is still a very valuable 
work of reference. Of their many conclusions (wo of considerable 
interest are worth recording. They foresaw a great development 
in the use of the steam turbine, powdered fuel anti gas stoves. 
They did not believe there was any ‘real substitute " for coal as a 
source of power. They hoped for the establishment of great cen¬ 
tral electrical generating stations, and w’crc sceptical—in this 
they were in error—as to the substitution of oil for coal in the 
Navy. They disapproved of the tax on coal, which was repealed 
by the Liberal Government in iyo6. 

In 1Q06 the miners’ eight-hour day committee was appointed, 
rejMtrting in lyo;, and in 1908 an act regulating the hours of em¬ 
ployment of miners was passed, which has come to be known as 
the Miners’ Eight-Hour Act. 

The period 1896-1911 was one of intense activity as to inves¬ 
tigation into the health and safety of miners, for during that period 
there were set up and reported the explo.^ives testing committee 
(1897). the first electricity in mines committee (Hyo.?), the sec¬ 
ond electricity in mines committee (1911) and the committee on 
[)obinito (1907). In 1906 a royal commission on mines was ap¬ 
pointed under the chairmanship of Lord Monkswell to deal with 
(jucstions of health and safety and re|)orled in 1909. The outcome j 
of this report was the appointment of a chief inspector of mines, 
of which Mr. (now Sir) Richard Redmayne wais the first occupant, 
a reorganization of the mines inspectorate, and the passing of the 
1911 Mines Act, to which reference has been made already. The 
mines (rescue and aid) committee, set up in 1910. repiorled in the 
succeeding year on the training of ri'scue corps and maintenance 
of rescue .stations, while the explosions in mines committee, .sitting 
from 1910 to 1914, issued a series of reports giving the result of 
their exfieriment.s carried out at the Home Office research station 
at Eskmeals in Cumberland. This station is now transferred to 
buxton, where it is under the safety in mines re.search board of 
the Mines Department. The short Mines Act of 1914 "was passed 
in order to remedy a few’ oversights in the compn*hensive act of 

1 ()T I. 

During the period intervening between the passage of the 
1911 act and the outbreak of the World War, several depart¬ 
mental committees were set up to cnciuirc into various subjects 
lonnected w'ith coal mining, such as the committee on washing 
and rlrying accommodation in rnine.s (1913). dealing with pit-head 
haths. as a result of which certain regulations w'ere mailc in re¬ 
gard to the matters reported on; the committee on spontaneous 
combustion in coal mines (1912-21), which made recommenda¬ 
tions to which effect has been given, while the report of the 
mines rescue apparatus research committee formed the basis of 
part 3 of the General Regulations of July 20, 1920. The C'oal 
Mines (Minimum Wage) Act was pas.scd in 1912. Though its 
duration was to he for three years, it is still in existence, having 
been maintained by Exjuring Laws Continuance Acts. 

During the jx'riod of the World War special legislation affecting 
the coal mines of Great Britain was passed, the character ainl 
object of which are dealt with under Section XI. of this article. 
But there were certain committees which sat during part of the 
war period, unconnected with war conditions, which were of far- 
reaching importance, such as the committee on the coal trade 
after the wiir and the coal conservation committee. This last- 
named committee became on the establishment of the Ministry 
of Reconstruction a committee of that department, and among 
its results were the setting up of the Fuel Research Board, and 
proposals as to the establishment of an electric power scheme 
for Great Britain, which is now in course of being carried into 
effect. 

An important committee, too, was the acquisition and valua¬ 
tion of land committee, which amongst other matters dealt largely 
with the question of mine royalties, and as a result of who.se report 
(1919) the Mines (Working F'acilities and Support) Act was 
passed in 1923, giving power to the railway and canal commi.ssion 
to override the rights of owners of land and minerals so as to 
secure the effectiv'e working of coal, and dealing akso with ques¬ 


tions relating to supjxjrt. 

The Sankey Commission. —Since the war several important 
acts have been pas.sed as the result of the liiuiings of other com- 
mis.skms and committees. The most important of these was (he 
coal industry commission which, under an act of parliament 
passed for the purpose, was clothed with statutory powers for en- 
ejuiring into the I’osition of, and the conditions prevailing in. the 
coal industr>^ This, perhaps the ntost important royal commis¬ 
sion on coal that has sat, was presided over by an eminent judge 
of the high court. Sir John Sankey, G.B E. The commission took 
within it.s purview many matters connected with (he coal industry, 
such as health, safety, costs, profits, hours of work and conditions 
of employment generally. It considered alternative methods for 
the future conduct of the industry, as, for instance, the existing 
sy.''(em of private ownership and control, nationalization, and, as 
an alternative to nationalization, a .system of aggregation of col¬ 
liery interests and co-partnership. 

Three divergent interim reports were presented on March 20, 
1919. The chairman and the three Government nominees (of the 
six [MTsons selected because of their economic knowledge) recom¬ 
mended a “seven-hour” working day instead of the existing eight 
hours, “and, subject to the economic position of the industry at 
the end of 1920,” a six-hour day; an increase of two shillings i)er 
shift in the wage of those “classes of colliery workers, employed 
in coal mines or at (he pit-heads of coal mines, whose wages have 
in the i>ast been regulated by colliery sliding scales,” and, in the 
case of workers under 16 years of age, an advance of one shilling 
a day. There was im hided in this rejmrt a paragraph which 
caused much stir in mining circles. It ran, 

“Even upon the evidence already given, the present system of 
ownership and working in the coal industry stand.s condemned, 
and .some other system must lx* substituted for it, either nation¬ 
alization or a method of uniticatiori liy national jiurcha.se and 'or 
joint control.” 

The report staled that it was “a matter for careful con.sidera- 
tion whether id. i)er ton should not be at once collected on coal 
rai.sc’d and applied to improve the housing and amenities of each 
particular colliery district ” On the output then being \)rocured 
this meant about £1.000,000 a year. 

The three miners’ rejiresentalives and the three nominees of the 
miners (of the .six persons noted for their economic knowledge,) 
signed another rejwrt which was somewhat longer than the first 
rnenlioneci. and whilst advocating an advance of 30'^e in wages 
and a six-hour working day, constituted also a closely reasoned 
argument in favour of the complete nationalization of the coal 
mining industry. 

1'he three colliery owners’ reprei>en(ativcs, on the other hand, 
in a somewhat brief report, took up (he altitude that they had 
not to decide (he question as to “what amount wc would desire 
colliery workers to receive to enable them to attain a higher 
sland.'ird of living, but the amount to which their existing wages 
ought (0 he increa.sed, regard being had (o a reasonable standard 
of living amongst the colliery workers and the effect of any in¬ 
crease of their wages on the development of the coal industry and 
the economic life of the country.” They also opjjosed any de- 
crea.se in the working hours. As regarded nationalization or uni¬ 
fication of ownership of collieries, they stated that “such evidence 
as has been placed before us is insufficient to enable us to pro¬ 
nounce any judgment.” 

The Government accepted the majority (the chairman’s) in¬ 
terim or first stage report “in the letter and the spirit,” as a 
result of which the Seven Hours Act and the Mining Industry 
Act of 1920 were passed. 

On June 20 of the same year the commissioners made four 
divergent final repiorts, one by the chairman, another by Sir 
Arthur Duckham (one of the six gentlemen eminent in economic 
knowledge), another by the miners’ representative.s and their 
three nominees (of the six “economic” members of the commis¬ 
sion) and a fourth by the colliery owners’ representatives and two 
of the Government’s nominees of the six economic members. 

The chairman reported in favour of acquiring the coal royalties 
and mines by purchase for the State. Sir A. Duckham advocated, 
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anu>n«,s( othti thint;s, Stale ownership of the minerals (royalties) 
by f^urch a system of unification in areas under private enter¬ 
prise, the settinp: u!> of pit committee^, and the multiple shift 
system The rniru rs' representatives advocated Slate organization 
and owneriliip (set’ subsetjuenl Section X.). The fourth report of 
the folliery ov/ners and two of the economic memln-rs stated, 
amongst much other matter, “that the evidence submitted to the 
(ommis«i(m afiorded no ground for belief that nationalization 
would have the effect of reducing the price of coal, in fact it 
[jointed the other way, and that they believed in any form it would 
be iletrimenfa! to the develojiment of the industry and the eco¬ 
nomic life of the country: nor wouhl it lead to peace” They 
favoured purchase by the Government of the coal royalties and 
retornmefified (he setting up of pit committees and district and 
national tournils. 

Ttie Government [iractitally accepted none of the reports in 
their eniircfy and brtnight in a bill for selling up pit committees, 
district and national councils, but the leaders of the miners de- 
(linetl to at (('[if, it as a settlement. A national .stoppage of the 
miners was, however, averted. 

'Fhe (oal trafi<- remainerl in a v<try disturbed state, and in 1924 
a (ourl of eruiuirv under Lord Huckmaster was set, up, and an¬ 
other in iiiKlfT the wadl-known (’ounsel Mr. MacMillan, 

dealing wifli certain asjXMts of the industry. In 1925 the Mining 
Industry (Welfare Fund) A( t was passed [irolonging the Wel¬ 
fare l‘iind lor another five years. There was a state of world¬ 
wide deprt'ssion in the coal mining industry, production being in 
ext ess of demand In July 1925 tfie liritish Government decided 
to make to the t oal indu.slry a tinaru ial subvention as from Aug. 
t of (hat year In April 40, 19-b, by which wages would continue 
to be paid al the turrent rate Hy March 31, 1926, this subsidy 
had rtMi h('(| / 1 (i.ooo.ooo, 

The Samuel C.ommisKion, 1925 .—In Aug 1925 a royal com- 
mi^^ion was ai)p<pint»‘(l under the chairmanshi[> of the Rt. Hon. 
Sir Herl lert Samuel, G.IM'i , “to report upon the etonomic posi¬ 
tion of (he coal industry and conditions atfecting it, and to make 
any ret ommendal ions for tht* improvement thereof.” The com- 
iniHsiori. tonsisiing ol four [K'r.sons unconnectt'd with the indus¬ 
try, issued on Man, h b, i9-’b, one of the most exhaustive and 
masterly tlodiments ever firt^diKcd in connection with the coal 
induslry of Great Britain. 

'The commissitpu, btsides hearing fresh evidence, made a close 
study of the evidence which hatl been given before the Sankey 
(ommission. 'File folltiwing is a very brief and condensed sum¬ 
mary of the findings and recommendations of the commission:— 

They tondemru'd (he [iriruitile of a subsidy. They could not 
agree with the \ iew of (he coal owners that little can he done to 
improve the organization of the industry, and that the only 
practicable roiir^ic was to lengthen hours and lower wages. They 
((uisidt'red the prolihnn as divi.sible under tw’o heads—the jht- 
nianent and the temjKuary as|»ect. The immediate problem (0 be 
f.nrd included the fact that, excluding the subsidy, 73'",J. of the 
(o.il was produecti at a loss and the commission arrived at the 
opinion that, “If the' present hours are to be retained, wc think 
a rt's ision of the ‘minimum {lercentage addition to standard rates 
of wages’ fixc'd in 1924 at a time of temporary' prosperity, is in- 
disjH'nsable ” They ho]>ed that no increase in hours would be 
necessary They cic*c'mecl it essential that there should be, as 
here tofore, considerable variation as between districts in the rates 
of wages, but at the same time ach’oeated the continuance of na¬ 
tional “w'age agreements” and recommended that the representa¬ 
tives of the emjiloyc'rs and employi-d should meet together, first 
nation,dlv and then in districts, in order to arrive at a settle¬ 
ment, The revision of the minimum fx*rcentage would save the 
industry trom immediate collajise. but it was mevdtable that a 
number of collic'ries would have to he closed consequently it 
might be nece'i'c.iry to arrange for the transfc’rence of labour on a 
considerable scale, in which case the Government should provide 
funds for the [Hirjxise. 

With regard to the permanent a.sfiect of the problem, the com¬ 
mission advocated (he acquirement by purchase hy the State of 
the royalties; the amalgamation of the collieries into lariger | 


groups which the State, as owner of the minerals, would be able 
to iiromote; the promotion of a closer connection of mining 
with the allied industries, e.g., “the development of electrical 
supply under the new proposals of the Government should be 
closely co-ordinated with the generation of electricity at the 
mines.” They suggested the setting up of a national fuel and 
power committee with advisory pow'crs. They regarded research 
j into the methods of both wanning and using coal as being back¬ 
ward. The State should give financial supiport to the further ex- 
! jXTiments on a commercial scale which are necessary in the case 
of low-temperature carboniziition. The matter of distribution of 
coal left much to be desired; large financial advantages might 
be gained by the formation of co-operative selling agencies— 
they were cs|)ecially needed in the exixirt trade. The Government 
should consfiler the establishment of an official system for the 
sampling and analysis of coal so as to encourage selling on a 
si>ecificalion and guarantee. Local authorities should be ernpow- 
ererl to engage in the retail coal trade. Larger mineral wagons 
should be used and a greater concentration of ownership thereof 
effected, and a standing joint committee of the Ministry of Trans¬ 
port and the Mines Department be formed (o promote these 
measures. Whilst the standard length of the working day, which 
averaged 7^ hr. underground, should remain unaltered, “the 
optional re-distribution of hours within the present weekly total, 
over a week of five days instead of six. should be considered,” 
and the multiple shift sy.stem should be extended. Joint pit com¬ 
mittees should be e.stabli.shed generally. I’ayment of men should 
he on such a basis, where possible, as to give them a direct interest 
in output. They advocatcil a family allowance system and profit 
sharing. For all new collieries a projicr provision of houses for 
the workers shouhl be a condition of the lease. The general 
establishment of pit-head baths was necessary and when pros¬ 
perity returns to the industry they considered that annual holidays 
w'ith pay should be (*s(ab]i.she(l. 'J'he industry .should be continued 
under private enterprise. 

Although (he owners, under pre.ssure, accepted the report in 
[irinciple, it was rejected by the miners, and on Sat unlay, April 
2(). i92(), the men ceased work. To support them a general strike 
was ordered {sec GKNii;R.NL Strikl ), hut in a few- days this was 
abandoned. The miners, however, remained idle throughout May 
and June and the atteinj^ts made by the prime minister and others 
to bring about a settlement of the dispute were unavailing. In 
June the Government introduced legislation into parliament to 
carry out the recommendations of the Samuel commis.sion, and 
(i) the Coal Mines Act 1926, which permitted of increasing the 
time below ground of w'orkmen hy one hour, and (2) the Mining 
Industry Act, 1926, which gave eftect with two important excep¬ 
tions to the recommendations of the Samuel commission, were 
pas.sed. 

Space does not permit of a description of the very important 
provisions contained in the latter act, e.g., those for facilitating 
amalgamations of collieries, the extending of the Mines (Working 
Facilities and Support) Act, levy on royalties for purposes of 
erecting pit head baths, limitation of recruitment of labour in the 
industry for facilitating profit-sharing schemes, pit committees, 
etc. A number of committees w'cre also set up its the outcome of 
the report of the Samuel commission to deal with matters re¬ 
ferred to therein, e.g., the fuel and power council, the mineral 
(ransix)rt committee, the committee of co-operative selling in the 
coal mining industry; the latter has reported already. 

During the last 60 years there hav'e been in connection with 
the British coal mining industry nine royal commissions, over 30 
committees of enquiry, and :6 acts of parliament. Perhaps no 
branch of industry has been subjected to so much and such strin¬ 
gent state regulation as that of coal mining in Great Britain, with 
a view, in a great measure, to the protection of the miners. 
Socially, morally and financially the status of the workers has 
greatly advanced since 1850, and coal mining has developed into 
a branch of engineering requiring the most skilled engineers. Thi.s 
high degree of skill is essential becau.se the richer and more 
accessible coal deposits were kirgely w'orked out in the earlier 
[HTiods of coal mining in England. 
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SECTION X.: COAL: THE QUESTION OF 
NATIONALIZATION 

A policy which of late years has been espoused by the Miners’ 
Federation of Great Britain is that of the nationalization or so¬ 
cialization of the coal mining industry. Whatever form it takes, 
whether ownership by the State, with State control, or some form 
of guild socialization—as, for instance, ownership by the workers 
in the industry for their benefit—it implies the elimination of the 
individual employer and the destruction of private enterjirisc. 

The miners, however, did not welcome Government control of 
the coal mines when it was first mooted in Dec. 1916, being sus- 
j)icious of what was entailed thereby. On Dec. 20, 1916, the exec¬ 
utive of the Miners’ Federation adopted a resolution, “That the 
executive views w'ith the utmost concern the declaration of the 
prime minister that the Government contemplate taking control 
of the whole of the mines of the country, and before any definite 
action is taken, wc a.sk the prime minister to grant an interview 
to the executive committee at the earliest possible date.” Event¬ 
ually, that view has completely changed. 

At the beginning of 1919. w’hen the miners pul forward a series 
of demands, there wa.s included a demand for the “nationalization” 
of the collieries. And again, upon the issue of the four separate 
and diverse reports of the .Sankey commission (sre Section IX.). 
the report of the miners’ representatives advocated State organi¬ 
zation and ownership. The report of the chairman (Mr. Justice 
Sankey) recommended the immediate acquirement of the coal 
royalties for the State, which was to pay just compensation to the 
owners thereof. He also recommended a scheme for the local ad¬ 
ministration of the collieries, vind that legislation be pas.sed for 
acquiring them for the State, after the scheme had been worked 
for three years from the date of the report; during that time the 
coal control, then in existence, w'as to be continued. The reasons 
for nationalization of minerals and collieries which animated the 
miners’ representatives and the chairman of the commission may 
he epitomized as follows;— 

(d) Goal heinp a principal national asset of the United Kinn(lt>ni, 
and a wasting asset, it is in the State’s interest that it should be 
worked and used to the best advantage. 

ih) The ownership of coal is vested in about 4,000 owners, among 
wliom, though many are reasonable, there are some who are a hindrance 
to the flevelopment of the industry. 

(c) Under a system of corporate ownershif), boundaries of under¬ 
takings are arbitrary and irregular, making it difficult to W'ork the 
mines, while the coal at present left between the separate mines is Inst. 

(d) Drainage and pumping of the mines could be more effectively 
carried on under a system of nationalization than under individual 
ownership. 

(p) Competition between coal owners for the export trade fre¬ 
quently prevent.s the industry from getting the full value of the coal. 

(/) The system of inland distribution of coal being in the hands 
of many private individuals, the consumer is unable to obtain the 
coal as cheaply as he should. It is estimated that there are 28/>oo 
retail distributors of coal in the United Kingdom. 

(fi) There arc about 3.000 pits owned by about 1.500 companies or 
individuaKs in the United Kingdom. Were th(*se combined under State 
ownership, standardization of materials and appliances would be 
po.ssible, with the resulting economies. 

(h) Though all the above economic.^ and improvements could be 
effected under a system of unification without nationalization—by a 
system of “rationalization,” as it has come to be called—it is, or was, 
agreed that, as the workers think under private ownership they are 
working for the capitalist, and when a strike takes place a contest 
fjetween labour and capital is .set up which is much less likely to apply 
with the State as owner. 

The miners’ representatives were opjxised to any compensation 
whatever being paid to the owners of the coal (royalty owners). 
Sir Arthur Duckham, a Government nominee on the commission, 
reported in favour of unification under private ownership. The 
colliery owners’ representatives and two of the Government nom¬ 
inees on the commission reported in favour of the State purchase 
of the coal but against nationalization of the collieries. They 
stated that “the evidence submitted to the Commission affords no 
ground for belief that nationalization would have the effect of 
reducing the price of coal,” and that “without co-operation, na¬ 
tionalization, even if otherwise advisable, would in no way secure 
increase of output or continuity of production. The evidence has 


clearly shown that strikes arc not prevented by State owncr.ship 
and man.'igemcnt.” and were emphatic that nationalization “in any 
form would be detrimental to the development of the industry 
and to the economic lift* of the country.’’ The Government of the 
day rejected nationalization, and after the great strike of 1920 
the objective for the time being of the miners’ representatives 
had got narrowed down to a national jiool of wages and profits. 
But nationalization of minerals and mines is the avowed policy of 
the Labour Parly in Great Britain. 

As a remedy for such defei ts as unscientific u.se of coal, cosily 
getting of coal. imjx?rfect selling and transportation arrangements, 
etc., the Samuel commission (reported March b, J92O) did not 
recommend the adoption of the policy of n.itionalization. They 
remained unsatisfied that such a system was work.ihle or that it 
offered a clear social gain, “VVe perceive in it” they said (jv 233 of 
the report) “grave economic dangers, and vve find no advantages 
that cannot be obtained as readily or more readily in other ways,” 
They were of the opinion (p. 237) that, “The way to pro.sperity 
for the mining industry lies along three chief lines of advaiue; 
through greater application of science to the winning and using of 
coal, through larger units for production and distribution, through 
fuller partnership between employers and employed. In all the.se 
rc.spccts progre.ss must come mainly from within the intlustry.” 

The author of Coal Mining hidustry during thr War in the con¬ 
cluding chapters of his work, refers thus to nationalization:— 

“The economies of administration and working attainable under a 
system of aggregation must be patent to every broad-minded and 
enquiring student of the mining industry. Keen competition Ixlween 
rival coal owners allow.s the foreigner in normal tinier to exploit the 
coal output of the country. Great economies could he achieved, too, 
by a centralized system of purchasing of stores, and imporl.inl far- 
ixMching economic.s could be secured by centralization of pumping 
and to some extent winding plants, and further, underground haulage 
would be simplified and theapemcl by the abolition of ettentric 
boundaries. , . . The gains or drawbacks of nationalization, on the 
other hand, hinge upon definite principles of human action and 
experience. Whatever results may accrue from .such a policy. from the 
record of observation 1 find great difficulty in believing that it would 
make for efficiency. During the period of control llie representatives 
of the State did their best, ami they wn‘re often unfairly crilirized, 
but it is certain that no experienced head amongst them would care to 
put forward the claim that public management has a genius for 
either efficiency or economy. It w'as Imperative at the time to impose 
unified action in important matters, where, there was no existing 
machinery within the industry capable of doing .so, But the virtue 
was in the co-ordination and not in the head directing it, ami there 
can be no doubt that joint action from within, had it lieen available 
at the moment it was required, w-ould have produced a more effective 
and economical mechanism. A prominent instance of this was the 
system of voluntary district coal di.stribution w'hieli was carried on 
by a committee of the coal owmers. F.ven it nationalized control ware 
not vetoed by the inherent physical difficulties of the case, it would 
still have the disadvantage of removing from the industry the great 
energizing forces of personal responsibility and initiative.” 

In Great Britain and America there are no Stale-owned mines. 
The German State formerly owned n large number of collieries. 
The J’russian State owned and managed three large co.il mines in 
Upper Silesia, now in Polish territory, three lignite mines and 
eight bituminous coal mines in the Ruhr, together producing about 
9,500.000 tons per annum. Prussia also had control of the Hi¬ 
bernia coal mines, which, however, were run on the lines of a 
private company. In 1924 all these mines were denationalized, 
though the State continued to hold all the share.s and other capital, 
the only difference being that, though the directors are ap|>ointed 
by the State, the officials and control generally of the mines are 
not under the State. 

Russia. All the collieries in Rus.sia, once privately owned, arc 
under the Soviet. Figures based on returns by the Sovdet—the 
conditions being those of gradual recovery from war-effects—pre¬ 
sent (1928) a poor comparison wdth pre-war conditions. A con¬ 
siderably reduced output ha.s been obtained and that output only 
with the aid of important State subsidies. In the fiscal year ending 
Sept. 1924 the coal mining industry received .subvenfion.s in cash 
amounting to 24,800.000 chervonetz (i rh.>^-£i is) and a credit 
of 50,000,000 ch. in addition. The industry is greatly in arrears 
with payment of taxes. The position of the miner is far worse than 
before the war; in the Donefz basin he received, in March 1924, 
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15 Kolci roubles compared with 36 H ^jold roubles in 1914 calcu- , 
lated ujxjn the index cost of living. The outi)uL in 1913, exclusive 
of the area assigned to Poland, wa.s 28,990,000 tons, whereas in | 
1924 it was only 14,580,000 tons; the country cannot even absorb 
this greatly diminished outi)Ut. In 1913 the output per man per 
annum was 149 4 tons; in 19:4 it was only 86-8 tons. 

Ildllaml. Holland has some State coal mines, the production 
from which in 19:4 exceeded that from the privately owni'd mines 
for the fir.st time. I'he State-owned mines produced 2.912,899 
tons out cd' a total for the country of 5.787,020 tons. The gross 
working protif from all the Stale mines in 2924 was 7,320,000 
tlorins as compar(.d with 8,3.}o,ooo florins in 1923. 

liritish Empirr. In the Hrilish Empire there are several cases { 
of Stale ownership of ( ollieries on a verv small scale, c i; , th(‘ I’di j 
mine in Nigeria, the Mount Mulligan mine in Queensland and the i 
James aiul Liverpool collierits in New Zealand 

SECTION XL: COAL; CONTROL METHODS IN THE 
WORLD WAR 

In times of war and na(i(jnal einergem y, w'hen industry is par- ' 
alysed for hu k of motive ptjwer, the overwhelming importance of 
coal is emphasized, (,'oal is not only the [jriine factor in the manu- ! 
fadure of ru-arly all war materials, and in the mobilization of 
shii4>ing, but in the case of IJritain, it is a prime article of ex- 
(hange for the loodsluHs that are imported, The cost of living is 
further very largely alteded by the price of coal. During certain 
periods of the war the trading value of coal became very pro¬ 
nounced, fora free exchange in coal did not exist. Certain Covern- 
ments, notal)ly the British and Herman, held the delivery of coal 
under (onirol. lOr inst.ime, Britain supplied coal to Norway 
and Sweddi, at a price subject to those countries giving in ex- | 
change return cargoes of pit timber and certain cla.sses of high 
grade iron ore and steel billets. T’o Swedim also at one time bitu¬ 
minous coal and iinlhradte were supplied subject to the relea.se 
for transport to Russia of certain medical stores of which the 
latter country was in great need. Similarly, Switzerland relied al¬ 
most entirely on (lerman coal for industrial purposes, and Gct- 
rnany used this weapon as a means to press for “corniK'nsalory 
gucjd.s,” and al.so obtained iron ore in like manner from Sweden. 

By a systematic develojmumt of the policy of granting supplies 
of (oal for hunkering purposes only ujum condition that those re¬ 
ceiving such supplic's would render certain services to the British 
empire and her Allies, or would abstain from giving certain facil- j 
ities to their enemies, the firms who controlled the marketing of 
British coal were gradually able to exert a degree of pressure upon 
neutral shi[)owners and manufacturers which formed a valuable 
cc)ntril)utic)n tcjward.^ (he economic measures directed against the 
enemy. But, (he iniiTiediate effec t of the war on the coal trade of 
Great Britain was also to close several imjiortant foreign markers 
against her. T'ransimrt facilities, by reason of (he diversion of 
rolling stock and shipping to military purposes, was also imix,'ded. 
'Fhe result was a temporary glut of coal at the c'ollieries for home 
consumption 

'The Allies, es|K*cially France and Italy, became largely depen¬ 
dent on Britain for their supplies of coal, the' latter country en¬ 
tirely. while France’s demands were soon double that of the 
normal impori.ition. The great expansion in (he manufacture of 
tlie munitions of war at home greatly augmented the futd recjuirc- 
ments of the iron and steel works, and on tcip of all this the war 
reciuirements made a constant drain on the number of miners. 
I'p to the end of March no fewer than 2S2.000 men from 

the coal mines had voluntarily enlisted in the fighting forces. So 
that, although the decline in exports of coal and coke during the 
year 1915 amounted to about 14 million tons, this was more than 
balanced by decreased output, amounting to nearly 12.500.cx10 
tons, and incTeasecl demands for home consumption. The average 
pithead price of coal rose from os ii.2icl. in 1914 to 12s. 4.8d. 
li<'r ton in i 9 « 5 . 

The Coal Mining Organization Committee. —Tlus hodv 
consisting of representatives of the colliery owners and miners, ; 
presided over by the chief inspector of mines, was set up by the 1 
(oivirnmcnt in Feb, 1915 to organize the indu.'Jtry to the best 


advantage to meet the exigencies created by the war. It had no 
jdenary powers; it could only investigate, report and arbitrate. 
It continued in almost constant session until complete financial 
control of the industry by the State was instituted in 1917, and 
but for the very strained relations between the colliery owners and 
workmen in South Wales, which culminated in a complete im- 
pa.sse at the close of 1916, it is probable that the committee could 
have functioned successfully throughout the war. Two other com¬ 
mittees dealing with coal problems were established on the advice 
of this committee, namely, the coal exports committee, under 
whose control was placed the whole of the export trade of the 
country in coal, and the coal and coke distribution committee, 
which dealt with the inland distribution of supplies. 

In 1916 the output of coal showed an increase of over 3,000,000 
tons on the previous year, and the average pit-head jirice had 
ri.sen to 15s. 2.5711. per ton. Ex[)orl.s still further decreased, but 
this was occasioned by the unavoidable restriction which had to 
he imposed to meet home requirements, due to the starling of 
munition factories and the extensions of works. On the advice of 
the coal mining organization committee, the Government insti¬ 
tuted the Price of Coal Limitation Act, which became law as from 
July 29, 1915, and remainetl in being until the end of March 1921, 
[)eing repealed when Government control ceased. 

The coal trade had riaiclied a purely artificial state which con¬ 
tinued throughout the war, the natural laws governing supply and 
demand being largely disturbed by Government control of prices 
and of export. The limitation of the price of coal, which was in the 
nature of a self-denying ordinance on the part of colliery owners 
and the miners, constituted one of the chief events in the history 
of the coal mining industry of Great Britain. It was almost the 
first attempt at a statutory limitation of the price of an c.ssenlial 
commodity and, on the whole, it achieved a remarkable sui cess. 
By the act, certain maximum pil-heail prices for the sale of coal 
for inland consumption were fixed, the coal owaiers lieing left free 
to obtain the best pos.sible price for coal for e.xjiort, with the ex¬ 
ception of a limitation in the case of coal sold to the Allies. Thus 
at one time (he price of the same coal waas for home consumption 
i6s. 6d. per ton and for export 60s., 62s.()d. and 65s., and alter the 
Armistice actually reached 140s, a (on for c.xport. 

Government Control. —<)w’ing to the wage disputes in South 
Wales terminating in an impasse, the Government took posses¬ 
sion of the coal mines in Wales and Monmouthshire as from Dec. 
1, IQ16, with the object of eliminating waar profits, avoiding in¬ 
dustrial disputes .and securing the best results from labour in the 
mines during the war. In heiiruary of the ye.ir following it was 
succeeded by a more stringent control which was extended to in¬ 
clude all coal mines, the three advisory committees mentioned 
above being merged in the control. An agreement arrived at be¬ 
tween the controller and the coal owners as to the comiH'nsalion 
to he paid to the latter under the control was confirmed by act of 
parliament on I'eh. 6, 1918. 

The management of the collieries remained with the owmers, 
and a profit .standard was fixed in respect of each colliery under- 
(.iking based on any one of the three years preceding the war W'hich 
the owner chose to select, such profit being guaranteed to him 
during the yieriod of control, provided he worked up to a standard 
output. Eighty per cent of all the profit over and above the guar¬ 
anteed profit was paid to the inland revenue, as in the case of the 
excess profits of other concerns. Of the remaining 20G the Gov¬ 
ernment coal controller took 15G, w^hich went to form a pool 
from which he me,r. deficiencies that arose in respect of (he guar¬ 
anteed profits of any of the undertakings, the colliery owners re¬ 
ceiving the remaining 59? 

Perhaps the two most imixrtant actions taken by the controller 
of coal mines wTre those in resyiect of the transport and rationing 
of coal. On Sept. 8, 1917, the Transport of Coal Order was i.ssued. 
under which Great Britain was divided in'.o 20 areas to which coal 
produced in each of the production areas might be forwarded by 
public railway for inl.and consumption, f T) for ste.im and manu¬ 
facturing puryxises, (2I for gas and cooking pur|K)ses. and (3) 
for domestic puqioscs. It was estimated (hat. on the basis of the 
year 1917, the scheme would effect a .saving in transport of rail- 
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borne coal of 700,000,000 ton-m. per annum; though it is doubtful 
whether the saving effected actually reached this hgure. The ra¬ 
tioning of domestic coal first applied to London under the House¬ 
hold Coal Distribution Order of Aug. 10, 1917. 

The Distribution Order, 1917. —Three principal objects were 
aimed at by this order; the establishment of minimum stocks of 
coal to be held in reserve throughout the winter; a priority in 
di.stribution of any available stocks of coal, in case of shortage, 
to be conferred on consumers requiring or taking supplies in 
quantities not exceeding 2 cwt. ]x?r week, and restriction in the 
consumption of coal where it was in excess of the normal average 
requirements of houses of different sizes. In July 1918 compul¬ 
sory rationing in resix'ct of domestic coal was made applicable to 
the whole of England and Wales, and in Oct. iqiS to Scotland also. 

End of War Time Control. —The financi.il control of the coal 
mines was terminated by the passage, on March 31, of the Coal 
Mines (Emergency) Act, iqjo, which specilied that it should be 
deemed to have ceased as from April i, 1919. 

The financial decontrol of the mines took place on March 31, 
19:1. As the temporary scheme w’as drawing to a conclusion the 
representatives of the owners and workmen met in order to work 
out a permanent settlement. Their efforts failed, and on April 1, 
1921, another national strike took place; it lasted until July 4, 
when a settlement was arrived at embodying for the first time the 
idea of profit-sharing, 
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SECTION XII: COAL INDUSTRY: UNITED STATES 

-According to recent estimates, those of the International 
ecological Congress, the United States has about 52(f of the 
coal .sup|)ly of the world, but in view of the fact that the geological 
resources arc probably almost as closely estimated in the United 
States as in any part of the globe and that large areas of the 
earth's surface have been only roughly surveyed and some not at 
all, this figure may be subject to some reduction. Twenty-eight 
Statc.s, as wejl as the Territory of Alaska and the Philippine 
islands, have bountiful supplies of coal, 8 States have only a small 
quantity in each and 12 States, with the Hawaiian islands, are 
absolutely without this fuel. Table I. shows the separate produc¬ 
tion of 25 states and Ala.ska in 1926 with the combined tonnage of 
.Arizona, California, Idaho, Nebraska. Nevada and Oregon 

Some of the figures in the last column of the table—“average 
Ions ixT man per day”—may be too high in some States because 
men in those regions frequently go into the mines to .shoot loal 
and load cars on dajs W'hen the tipples or mines as a whole arc 
not in operation. The figures relate only to active mines of com¬ 
mercial size that produced bituminous coal in 1937. The number 
of such mines in the United States was 6,548 in 1937, 6,057 in 
1929 and 9.331 in 1923. There were 212 mines in Class i.A (pro¬ 
ducing 500,000 tons or over in the course of the year). The.se 
mined 37.6% of the entire tonnage. There were 449 in Class iB 
(with a tonnage between 200,000 and 500,000). These produced 
3t-2% of the tonnage. Class 2 (100.000 to 200,000 tons) num¬ 
bered 469 and produced 15-3% ; Gass 3 (50,000 to 100,000 tons) 
numbered .148 and produced 7 - 49 c ; Class 4 (10,000 to 50,000 
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Ions) numbered r.117 and produced 5.9% and Class 5 (less than 
10.000 tons) numbered 3,853 and produced 2 Two important 
trenels disclo.sed by labli* 1 are ;i marked reduction in (lie amounts 
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THE SOLID BLACK AREAS. LIGNITE OF DOUBTFUL OR UNDETERMINED 
VALUE IS DCSIGNATLD BV BROKEN HATCHING, DARKlH HATC HING SHOWS 
LIGNITE FIELDS OF KNOWN COMMERCIAL VALUE 

T.ible 11 . .shows the coal analy.ses in more im))orl:mt districts, 
Pennsylvania Anthracite. —The anthracite region of Penn¬ 
sylvania until and including 1869 (except in 1865 1 produced more 
coal than all the rest of the United Stales, In that year the 
output of Pennsylvania anthracite was 17,083,134 tons. Since 
(hat lime the tonnage of the anthracite field has increased, but the 
production of bituminous coal and lignite has augmented so imuli 
more rapidly that in 1938 the anthracite tonnage was only i i-S' ,' 
of the total. (.See ANTiiKAcnK ) 

Methods of Mining. —Most of the coal produced in the L’nited 
States is mined by room-ancl-pillar methods which are efjuivalenl 
to the bord-and-pillar, or posl-ancl-stall, methods of Great Britain. 
The width of the room varies from 10 to 80 It. depending on 
the strength of the part of the roof immediately over the coal, 
the depth of the scam from the surface, whether it is (ho iiurjiose 
to withdraw the pillar and whether an attempt is made not to 
disturb the surface. Where, as in the Conncllsville region of 
Pennsylvania, the cover is deep and the pillar coal friable, the 
room width may be only 12 ft. wide, especially, if, a.s is usual, the 
extraction of the pillar or “second mining” is to be attempted 
later. In that case pillars of as much as 80 ft. width have been 
provided. In many parts of West V^irginia, in central and southern 
Illinois, and in the south-western coal region generally where 
pillars are not removed, the percentage of recovery may be les.s 
than 50. In the Connellsville, Fairmont and I’ocahontas regions 
eornpleic extraction is attempted and qoG, is frequently attained. 
In these regions the pillars are withdrawn retreating and in a long 
break line extending over two or three entries which is adhered to 
rigidly in order that no pillar may form a salient angle in the 
line of goaf, and thus receive more than it.s due load. No coal is 
left standing. If it cannot be loaded it must, at lea.st. be shot 
down so as to permit the roof to break and fall, relieving the 
stress on the coal face. In such instances the roof is frequently 
observed to be torn on the surface, as in longwall workings, some 
hundreds of feet back of the break line over the still standing coal. 
The underground breaks of the roof within the area that has been 
totally excavated doubtless do not connect with these surface 
breaks. The fractures in the workings apix:ar to project into the 
goaf, or excavated area, from a line near the break line at an 
angle to the horizontal of 70 degrees, leaving a corbel of rock 
along the break line. 
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included with Missouri. 'Michigan included with Ohio. 
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Plans (fig. 28) are shown of a standard practice of mining in 
the Pocahontas region from an article by Audley H. Stow in Coiil 
.! <;!% vol. .L PP 504-hoo. 

Another (fig. 30) of the methods of operation of the U.S. Coal 
and Coke Co. is from an article by Edward O'Toole on the Poca¬ 
hontas Coal Field. Trans. A.I.M.E., vol. Ixxii.. pp. 874-897. The 



Fig, 28 —typical Pocahontas coal mining layout 


plan of com entrated mining of the H. C. Frick Coke ("o. and others 
f fig 2()) is derived from Trans. .\.I M.E. vol. Ixxiv. pf). ^23-536. 

Longwall ot thi' circular advancing type has been in oiieriilion 
for many years in northern Illinois, northern Iowa and northern 
Missouri, also in parts of Arkansas. In general it was adopted 
only where, as the coal w-as thin, packwall material was available. 
Only in quite recent years with the advent of conveyors has 
longwall been adopted w'here the coal is of such thickness that 
rooms tan be driven without lifting bottom or shooting top rock 
and even then but seldom. Room-and-pillar is still standard and 
almost universal practice where the coal thickness exceeds 4 feet. 

Mine Gradients. —In southern Illinois the coal is as level as 
the prairie land above it, and in much of the United Slates it 
is on gradients running from zero to 5%. As the great Appalachian 
uplift is reached on the east and the Cascades are approached on 
the west the grades increa.se. The gentle folds of western Pennsyl¬ 
vania give way to steeper folds in the central Pennsylvania area, 
grades of io% being not uncommon. In the anthracite region the 
coal may pitch at 90 degrees and even turn over so that the rock 
that was laid down as the roof of the coal becomes what metal 
miners term the footwall. In the Cahaba and Coosa regions of 
Alabama, similar conditions exist and in the Cascades also. 

There arc between the Appalachians and the Cascades some 
heavy gradients. In Wyoming at Hanna, Gebo, Cumberland, 
Kemmerer and Rock Springs they have given much trouble. At 
first it was customary to drive the rooms up the pitch and let 
the loads pull the empties up to the face of the room, a roix? pass¬ 
ing over a pulley connecting the two. Friction in some ca.ses had 
to be used to steady the loads down the grade, and, wood rails 
being used, speed of travel was further reduced. This method 
resulted in many accidents to cars and to men. Derailments were 
frequent, so the method was discontinued at Hanna, (Jebo and 
Rock Springs. In Alabama this system is still l>eing used. In 
Wyoming it became the custom to drive engine planes down the 
dip and lay out the rooms on the strike. The loaded cars are drawn 
by mules to the room mouth and there a rope is attached, the cars 
being pulled one by one by this rope around the switch or room 
parting up the engine plane to the level heading above. There the 
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cars from the various rooms arc assembled and pulled by electric 
locomotives to the main hoi.st. The mining m.ichines are also 
lowered or raised on the same engine plane to the rooms which are 
to be cut. This involves four Ivmlage unit^—mule, small hoist, 
locomotive and main hoist—and this dots iu)t make for elTu'iemy 
but the plan hcems to be better than the old method. More re¬ 
cently, with the advent of conveyors and scrapers, it has become 
general practice once again to dri\e rooms and. sometimes, long 
faces directly up the pitch, bringing the coal down to level gang¬ 
ways, from which it is hauled by eleetrit lomnioLves to engine 
planes, on which it i.s hoisted to the .'>111 1 . ice. 

Steep grades are also found in Colorado, and in northern Illi¬ 
nois is an extremely sleep inclination in a coal bed near La Salle, 
but this coal is not being mined where the pih h oi curs. 

Steep Gradient Methods. —Wliere the pilthes are heavy in¬ 
deed but still light enough for the purpose, it has been eustom.iry 
in the anthracite region to use what is known as a “buggy breast ’ 
(fig. The breast or room, is driven uj^ the piti h, and rock is 

piled in the roadway near the mouth of the room to a considiTable 
depth and (o a gradually decri-asing depth toward the face so as to 
reduce the gradient. On the new inclination thus formed a small 
car or “buggy” is run. This is dumix'd at the end of the grade into 
a short chute which carries the coal to a point near the i-ntry wLere 
it can be loaded info a standard mine car. The sy-li-m is used on 
gradients from 10 to 18 degrees. On leaser gradients the room is 
frequently turned enough off the jutch to make it possible to pi,ice 
tlie standard ear at the face by mule power or electric motor. 

Where the pitch runs Irom iS to 30 degrees, sheet iron is used 
Where the co.il will not run if has to he pushed or “bucked” wilh 
a shovel at great expenditure of human energy. When the lo.il 
runs loo freely (he .sheet iron can be omitted and boards laid or 
th(‘ coal ma>’ be allowed to run on the coal floor. Hut with heavier 
grades the full-haltcry system is u.sed (figs. 32 and 33). A heavy 
battery or birriiade is eretled somewhere, either at thi* mouth 
of the room or further in .\ ilnite with a gate at tlie barricade 
Iead.s to (he lar. The coal ;i.s it is dislodged is directed to the 
renin' of the room, where it is held by two line.s of }»osts and lim¬ 
ber on either side of the centre. It i.s allowed to fill this .space. 



On either side is a manway which is kept open. Any exce.ss of 
coal over that needed to fill the battery is let out through the gate 
and loaded into cars on the gangway by gravity. The rest of the 
coal is not loaded till the room or “chute” is driven its full distance 
up the pitch. 

In early days pillars wrre not drawn 1 'o-day long holes are 
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Tajill II.— Anu/ysrs of Coal as Mined 

('('rom M. K. Carnplx ll's .Xddrcs', at the International ConLTcnce on Hituminous ('oal, Proc., pp. 49 59, greatly condensed) 
I p, l)itununous, Semi-H, semi-biluminous; Sub-B, sub-bituminous; J., lignite.) 


Lo< afion 

' Rank of coal 

Moi.-.ture 

Volatile 

matter 

Lixed 

carixin 

i A.sh 

Sulpliur 

B.T.U. 

Alahivtnii: 








Birmingham district coking 

B 

j -4 

-.P9 

66-.S 

4*9 

1 -5 

14.490 

Birniingbafn distri( t 

B 

1-7 

31-3 

6o-8 

6-2 

1*5 

14,290 

Cahaba field. 


d-i 

35*0 

55*« 

()•! 

0-4 

i3,5bo 

/I 








Huntington distri( t . 

Semi-B 

.P5 

19-7 

72-0 

7-8 

>■3 

14,020 

('aniden di.-'trh t 

CnlariKln: 

L 

jU-4 


24*4 

9*7 

0-5 

b,3bo 

hetl'.i;! l,eld .... 

Sub-B 

iK-S 

.<0*5 

44-.S 

()-j 

0*3 

9,b50 

Deinei In ld ... 

Sub B 


2.S-0 

4i-i 

5*3 

0-4 

9,180 

'1 rinidad (oking 

B 


,7 2-0 

52-5 

[.•■8 

0-7 

I .:,9()0 

'1 rinida<l hoik nking 
niinoi'i: 

B 

7-S 

3‘'^'5 

44-8 

8-9 

0-5 

11,540 

1 .aSalli-( outit V . 

B 

LP9 

.l7-,t 

3«*5 

lO-j 

3*4 

io,(j90 

Sangamon county. 

B 

Ud 


40-8 

8-2 

4-4 

11,010 

I'lanidin iounty. 

1 ndidUii: 


tJ -2 

.13 

48-6 

8-4 

0-9 

1 L030 

' ( lav 1 omit V, bloc k ... 


L5-4 

^ 2 ■(> 

40-1 

5*9 

.’■0 

1 1,080 

Sulfivan ( ounty ... 

B 

i,p(> 

3.S-0 

44-b 

t)-8 

i-l 

1 L5.SO 

loua: 

Ap|»anoo.-.e (ounty 
h im\ii 

B 

j 7 • I 

3.S-4 

40-4 

7’ 1 

4-0 



(’ravctoid ( ounty. 

B 

4-0 

.kL.5 

.52-5 

9*J 

1 

i.:,9.1o 

Kent HI /' V.' 








Perry <ounty .... 

B 

.LO 

.r/*-’ 

.S4*« 

4-1 

0-8 1 

‘ Lb7,iO 

1 lai lau ( ouiil y . 

B 

4-4 

-.LS-o 

50-0 

,i*'/' 

o- ■/ 

13.920 

1 jopivins iounty ... 

Miir vIiuiJ: 

B 


jS-O 

4(1-4 

; • t 

3*5 

'2,340 

( ie<»rges ( reek lia.MU 

Semi b 

-■M 

‘b-.t 


10-8 

o-S ‘ 

1 ^.S'O 

1 [»|>et PcitorTiac basm 

•Semi- B 

4\i 

•’‘•3 

b4-4 

10-0 

2*5 ! 

'3,2;'o 

Saginaw di,^tril t. 

Mi', snun: 


II-9 

31-5 

4<(-S 

(>•8 

! 

... 1 

11,780 

Adair 1 ounty. 

Mmil'ina: 

“ 

154 

34 

.78-8 

11 -o 

3*b , 

io,4(.>o 

Mridger di'-tr ic t .... 

B 

9 -K 

27-6 

4(.--’ 

i(>-4 

o-o ! 

10,240 

Red Lodge district.| 

1 Sub-B 

n -7 

.:d>- • 

40-2 

12-0 

1-1 

9,790 

Missoula held . . . , 

AVic M,m.o: 

L 

-4-7 


:(>■ 1 

10*9 

O-. ^ 

b,730 

Raton lield i oking. 

B 

j-i 

3b-1 

50- J 

11-(» 

0-() ; 

12,970 

(lullup (Inf fii t. 

yiorth PiiL'hIii: 

Sub-B 

1 -’•/ 

3b-5 

48-3 

7*5 

0-7 1 

i 

1 i,2,;o 

\\ illiatn.s 1 oiinly. 

Oh in: 

i. 

411 

27-2 

jb-3 

5*4 

0-7 , 

j 

(),490 

liebnont county.{ 

B 


4,1-1 

43*9 

9-1 

4-4 , 

1 2,(840 

Hocking county. ... . j 

Okhihonui: 

1 

y? 

3‘!*5 

53*4 

4*4 

0*5 ' 

12,250 

Haskell county. 

Semi H 

i -7 

1 2 1*1 

b<>-9 

b-3 

0-8 ! 

14,100 

C.oal county. 

/*enti sylvan lit: 

! “ 

b-S 

39*0 ! 

45*2 

9*3 

3*7 1 

1 1,840 

( learlield county. 

1 Semi- B 

3-3 

>9*9 

(19-0 

7-8 

2-0 

14,020 

Garnbria county. 

1 Scini-H 

3-3 

1^*5 

77-9 

b-3 

1-0 1 

14.340 

Westmoreland county coking 

B 

-•7 

30*4 

57-« 

9-1 

1*3 

1 J.bio 

I'nyellc: county coking .... 

i 

2-8 

30 

59 *» 

7-4 

1-2 

, 13,990 

J'fnne.ssci.' 

t'laiborne & Gampbell counties 

I'exa V .• 

I B 

3 b 

37*3 

55*5 

3*b 

1-1 

13,980 

Houston county .... 

L 

33*5 

39-5 

10-2 

10-8 

o-() 

7,140 

Utah: 

Gastlegate. 

Vir(,inia: 

B 

2 Q 

40-0 

51*7 

5*4 

0-3 

13,350 

razewell county. 

Scmi-B 

3*» 

*5*5 

77-8 

2-9 

0-6 

14,860 

\\ ise county coking .... 

B 

^■5 

3‘*7 

(o-j 

5*5 

0-5 

14,250 

Newcastle di.strict. 

Sub-B 

1 2-1 

3b-S 

40*7 

10-4 

0-3 

10,410 

Burnett distiict. 

Ji’cd riVg/n/u.' 

■ B 

1 

3*-^ 

3S’0 

49*3 

12-5 

0-4 

12,720 

•I'airnvout district. 


2-9 

34*5 

5b*9 

5*7 

0*7 

14,040 

New River district, high rank 

! Scnu-B 

40 

141 

73*7 

8-2 

0-8 

13.830 

Logan distric t .... 

B 

3*3 

33*3 

58-4 

5*0 

0-7 

14.050 

Pocahontas tield Welch district 

1 Scmi-B 

2-S 

15-0 

7b-5 

5*7 

0-9 

14.330 

Rock Springs lield. 

B 

9-8 

34*3 

52-5 

3*4 

I-O 

12,260 

Sheridan di.strict. 

! Sul*-H 

1 2J’b 

! 3-^*5 

40-4 

4*5 

0-3 

9,220 












COAL AND COAL MINING 









_ _ , riH 

CDLDanoiyrDDooao ondi 

□ a aoaa a a C 7 /Z 1 ao a a oacz) a [~i ri t 


_ _ _ ___ __ 

^IDJDaCDann/DnLDJOJJCJlDlDlDJODlD 

oaac^ 




oaanaaaooS 



/ / / ' / \V\ Retreating/ h j h 

I 

U. II u. \:('i^jnonoLicJOoc> 




0 100 200 300 ' 400 ’ bOO' 


pfc 3o"—GENE^^^ PUiN OF O^PERATIOr4^ COAL AND COKE CO^ 


clri!l(*d in the piliar and the coal shot down or the coal removed j on a .slope much less than dial of (he full pitch (Trans. A.I.M.E. 
in some other way. Sometimes on steep i)itche.s with soft coal, vol. 7-\ pp. 730-734). 


such as the Primrose, the coal will run out of the bed and a steady 
ilow can be taken out at the gale till the roof falls and rock ap- 

r <^AN^\A/AV i 



The pillars between breasts, whether level or pitching steej)ly. 
are often “skip|)ed” (that is, reduced in si/e by taking off a part 
up oiu‘ side) or split by a roadway wliere the coal latchi's .''lightly 
or by what is known as a ‘ulmie" if the <oal i)itihes heavily. 
After this the pillar is brought bac k, but m any event driving the.se 
narrow pkues is expensivi*. .so wheri'M'r the jutch is sleep the 
pillar is often entirely removed by ihi' full-battery method, re¬ 
liance being jihucfl on the coal in the battery to support the roof 
till the iiillar is extracti'd. This manner of working has been de- 
velo|H*d into another system, known after the Wanarnie Colliery 
of the Lehigh k Wilkes Ifarre C'oal Co. where it was first used. 
In the illustrations ffigs 35 and 36) it will be noted that “breasts” 
are driven with timber and manways on either side. 


Fig. 31.—BUGGY BREAST ON 10-18 DEGREE PITCH 


pears. The objection to the full-battery system lies in the “deg¬ 
radation,” or breaking, of the coal to small sizes and the delay 
in getting the benefit of a large part of the coal won. In conse¬ 
quence new systems are being put in operation in the anthracite 
region, notably the slant chute system (fig. 34) used first on a 
heavy pitchdn No. 1 tunnel of the Lehigh Coal & Navigation Co., 
which, as will lie seen, shortens the distance the coal has to travel 




Fig. sa.— full-battery system 


The Carbon Hill Coal Co. is using what is practically “tailles 
chasaantes,” or a stepped longwall face travelling along the pitch 
in a level direction, (he upiier end trailing behind the lower, see 


on the full pitch, arranges for the removal of all the coal and fig.; 39. Each miner ha.s his own step, below which is set a wood 
provides that the coal will travel the greater part of the distance planking tenned a “wing” which protects the miner Ix'low and 
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<lir< (f^ the coal to a chute which carries the coal to a gangw'ay 
below 

VVherf' in this state bailly split seams have to be worked on a 
sf(■(•;; pi‘( li even more elaborate methods are used, I'or further de¬ 
tail,. the rii'-lhod-' dcM rilasl :,rid others or Simon H Ash in the 
Jr,ins A f M E , vol. Ixxii., pp, 8.13-873. 



Fig 3*. nouBLc chute breasts 


1 ig 35 shows the Wanamir method of reniovintt pillars upward 
troin the (hain pillar by use ot the full battery, l-'ig. 36 exhibits 
the means bv vvhiih the upri.se i.s ton.struefeil through the chain 
l)illar In tig 37 is illustrated the manner itt which, in I’ierce 
County, Washington, narrow “( liutes,” or rooms, are extender! to 
be drawn bark ns shmvn in tig 3H. A longwall method user! by 
lh«‘ Catbon Hill Coal Co. in \S.ishington is oullinei] in fig 30 
In many antliraute mities, where pillars fi.ive been lett in one 
se;im and anothet seam below it is worked later, rot khoh > are 
driven vertiially or at a sleep angle u() to tlie pillar ol the first 
seam, in whit h a n.irrow jilaie is tlriven till anotijer narrow plat e 
is reached Iron) another rorkhole. 'rhu- ventilalitui is provided 
and (lie (tillar is lemoved, the loal being dro[ipetl or tiuitetl down 
the roikhole. Minh loal in I fie Mammoth is thus being ret(.»vere<l 
thrtiugh tht' Skitlmore bed ami itie Ilig Ross through the Little 
Koss 

Cutters..(>u!v a few intliistries in the Cnileti States h.ive 

made etjual prtigrt s> vviili < oal mining in the present tentury. 



\tiy lit lit' n>,d is now undercut by h.uul despite statistics. In 
soint i>!.ut's the law requires the miner lt» undercut the coal, but 
unlt'ss it is undercut for him by machine he rarely does more than 
make a cut a foot or two and then shoots the coal from the 
M>lhl The punching machine, whether otK'raletl by air dinutly. or 
by air comt»resseil at the machine electrically, has almost entirely 
disap|*e;ired. It cut tfu* coal with a W('dge-sha|.icd kerf causing it 
to fall heavily and roll over so that it was easy to Uxtd. All otjiu'T 
machines make a uniform kerf and the undercut coal may fail 


when shot with scarcely any change in condition. In conse¬ 
quence “snubbing,” or converting the uniform kerf into one of 
wedge shape, is a quite general practice. This work has been done 
mechanically but not in many mines. 

The breast machine, which makes a series of forw'ard cuts under 
the coal, about the width of the machine and has to be retreated 
and moved eath time a cut is made, still continues to be used, 
not because anyone firefers it but because such equipment is on 
.and or can be bought second-hand cheai>ly and because the wage 
.1 ,'ile for cutting makes usually no distinctions. 

The shortw'all cutting machine is ]>rovided with chain.s which 
enable it to sump its cutter bar into llie coal. When it has arrived 
at the re(|iiired de{)th it can bi* caused to travel across the face 
cutting the kerf as it goes and .stopping only when it has traversed 
the room or entry. The longwall machine can also cut itself into 
the co.lI. but is best suited to places where continuous cutting for 
a long di.st.ince is av'ailahle, 

Some cutting machines are mounted on a truck and cut from 
(he rail. 'I'hey can be adjusted to place a kerf at any desired 
It'vel. In some mines with fragile roof they cut their kerf near 
the lop of the coal so that the shots can be put near the bot¬ 
tom In this case the shots must be heavy or they will be less 
elYectiv'e than with undercutting and top shooting. In other cases 
the cut is made in some inq)urity which it is desirable to remove. 
In some mines the machine is caused to cut across the face two 
or more times to remove completely a thick “binder'’ or “part¬ 
ing” which it is ciesirable to keep out cd’ the coal. Some machines 
cut a square kerf and others one that is circular. Machines of this 
tyjie are made which cut both horizontally and vertically, so that 
having cut the coal with a level kc-rf (hey can cut it vertically or 
“slic'ar" it as the expro.ssion runs 

This inc revises the percent.ige of “culiings, ’ or “bug dust,” 
but is .said on good authority to so gr-MlIv' lesstm tlie use of 
powder that less line coal rc'sulls. 

Longwall machines arc made of hc’ighls as low as 12 inches. So 
Lir no coal is being worked in the I'nited States loo low for the 
operation of a shorlwall machine. The track-mounted, or turret, 



FlO. 35 —WANAMIC SYSTEM FOR STEEPLY PITCHING COAL 


machines require greater height and there are fewer of them in 
use. Disc machines like those so common in Great Britain are 
unknown in the United States. Po.st punchers, however, have been 
used A shortwall machine with a rotary bar armed with cutter 
hits has lM*en ojX'rated in West Virginia for cutting across faces. 
The introduction of mechanic.il tufting has Ixx’n accompanied by 
mechanical haulage and mechanical drilling. I'hc horse and mule 
are units of power well suited for “gathering" cars from rooms 
and entries where the height of the seam is suitable. They can 
work in gas without haz.ird. They can go up one room pulling a 
tar. jvass through a crosscut to another room and bring out a 
loaded car, and they often can go through a crosscut from one 
entry to another and so work convenier'ly in both. This “flexi¬ 
bility” is absent with elctlrical equipment which, however, has the 
advantage of being able to bring more and heavier cars to the 
parting, requires no food when idle, and i.s not so readily stalled 
by adverse gradients. 

HAuiage.—In 1924 (IL O. Rogers, U.S. Bureau of Mines, in 
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Coai Age, vol. 32, pp. 84-88) no less than 36,352 animals were 
still used for underground haulage in bituminous mines. There 
were also 649 rope haulages, excluding tJiose on main slorx's: 779 
storage-battery locomotive.s that could he run with or without 
trolley current; 1,515 storage-battery locomotives without trolley; 
11,986 electric trolley locomotives, 85 compressed-air locomotives, 
226 gasolene locomotives. 132 steam locomotives, a total of 14.723 



Fig afi detail of chutes in wanamie system 


loromoli\’e.s of all kinds. The jiercentagi' of coal hauled by ani¬ 
mals only in bituminous mines was lo-i; by rope only 01; by 
locomotive only 32-8; by animal and rope 1-9; by animals and 
locomotives 50 0; by rope and locomotives 1-3; and by animals, 
rope and locomotive 3-8. This does not include strip-pit coal; 
‘85'6 ';v') came from mines u.‘<ing one or more locomotiv'es. 

Mine cars are increasing in .size, due to the fact that being 
loaded by machinery the labour of lifting coal to a high car need 
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Fig. 37.—CHUTE AND PILLAR SYSTEM, PIERCE COUNTY. WASHINGTON 


not he considered, that where large loading machines are provided 
to get maximum results large receiving units are necessary, that 
in thin coal a large car can be loaded as readily as a small one, for 
the loading is done in a high entry, that the haulage units are 
adequate to handle the biggest cars and that improvements— 
spring-draft rigging, automatic couplings and bearings—are rela¬ 
tively more economical in weight and cost with a large car. In 
order to get capacity the body of the car is made wider than the 
track (which sometimes has as much as 4 ft. 8^ in. gauge). Cars 
an made as large as 12 ft. long over bumpers, 10 ft. inside lepgtb 


and 6 ft, inside width. With such wide cars the sides are flared at 
a low' angle or (he bottoms are wider than the gauge and the tops 
of the wheels run in a housing provided in the llared sides or in 
the bottom. 

Coal is often hauled in mines a distance of 5 miles. The H. C, 
Trick Coke i'o. at one point had three shaft mines which were 
about 4 m. from the Monongahela river, on which l;iv their Clair- 
lon by-product plant. The three mines were combined under¬ 
ground; Iw'o rotary dumps were installed i*aih e;ipa()le of over¬ 
turning forty 21-ton mine ears at one time with a freding deviee 
for delivering that quamily of roal to a tto-in. fabrie bell and a 
series of 18 rubt>er belts, 4S in. wide, aggn-galiiig with the faliric 
belts 4 m. and r.8io tf. The i oal is diimprd from a t ro-s belt 
into hoppt'rs over the ri\’er, and then into b.iigc.s 

Another belt lim- was also built b\- the s.ime iomp,m\' of a sim¬ 
ilar character but a little less than 3 ni. long with a single 30- 
wagon underground rotary dump. W'hich delivers the toal that 
comes from two mines, and a single 2-wagon underground rotaiy 
dump which delivers the coal from a third mine. I'his eejuip- 
menl has a cai'acity of 12,800 tons jx’r 8-hour day. 

Tor the haulage of large trains big electric locomotives are 
provided or units are jiul in tandem. (.)ne large electric locomotive 
weighs 38 tons and develops 3c;9 h.p. from three 500-volt motors 
Storage-fiattery locomotives, locomotives with ;i c:ible reel .and 
I rab locomotives w'ith a wire cable which serv es as a jiortable 
hoist are used for gathering. The first two are those most gener- 



;illy used. Tor gathering on down gradients room hoists are often 
provided. 

Mechanical Loading, —Last of all improvement.^ is mechani¬ 
cal loading, which in the United Slates has been liberally inter¬ 
preted to include both hand-loading into conveyors and loading 
by machinery into mine cars. Strange to .say, the United States 
had the first conveyor longwall working, namely the Vintondale 
mine of the Lackawanna Coal Co., in Cambria county, Penn.syl- 
vania. The first installation was made by C. R.'CIaghorn in 
After a change in management the longwall face caved, destroy¬ 
ing some hundreds of f(*pt of conveyor, and the plan was aban¬ 
doned, but meantime a large coal area had been worked by this 
means. Col. Bbckett introduced the system into England, and 
it returned to the V’nited States as a European practice owing to 
its many years of estrangement. Conveyors are being u.sed in 
many ways. In some instances they are being operated in rooms 
30 to 40 ft. wide. The coal is cut by a machine which is kept hi 
the room and used by the loaders whenever they are ready to 
prepare the face for shooting. When the coal is .shot down part 
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of it—perhaps a third—falls on a cross conveyor which carries 
it to the main conveyor, in this instance, a shaking pan, which 
transports it from the face to the entry, where it is discharped 
into a mine cir. Another third of the coal ix'rhaps is pullc‘d down 
onto the cross conveyor and yet another third has to be shovelled, 
'I li's sho\ ellinp is easily jK-rformed because the conveyor is every- 



F IG. 39.—STEPPED LONGWALL. CARBON HILL COAL CO. 


where near the (oal and becau.se the coal need be lifted only a 
I lear heiplit of 4 in instead of, sa\', j tei't, 'Phe coal need be 
sliovelU'd only om e whereas with two roads in a 40-fl. room it 
may be ne(essar>' to shovel .some of it twice or three tinu's. The 
(TOSS conveyor consists of a tlipht convawor and at the (‘ocl has 
w'liai is known as a “gooseneck” whi< h rai.ses llu* (oal a surticient 
heiphl to deposit it in the shaking conveyor, into the end of which 
also some toal falls fr<mi the face or is shovelleil. ('hain-mal con¬ 
veyors are also used. 

In other cases the w'orkinp pfna' has been made 100 ft. or 
more wide and I lie coal has been throwai into a shaking conveyor 



Fic 40. —LONG FACE WITH CONVEYOR (C) OR SCRAPER (1) 


running parallel with the face. This dumps into another shaking 
convevor. both ctinveyors being driven l>y a common unit, the 
fail' conveyor being actuated by the main conveyor through a 
bidbcrank attachment. However, frequently the conveyor is 
situated in front of a long face w'hich may be lev'cl or possibly on 
e jMteh (see ftg 40). Where coal is left along the entry, conveyors 
may be u.sed to receive the coal near the entry pillar and to convey 
it to the oi)einng through the pillar. Another conveyor then lifts 


it into the car. Another provision is the duckbill loader which can 
be used even where the place being driven i.s narrow The dif¬ 
ferential movement of the shaking conveyor that pitches the coal 
forward as docs a shovel in the hands of a miner is used to enable 
the duckbill attachment at the end of the shaking conveyor to 
dig into the coal. As the duckbill has a flaring mouth and wedged 
teeth it gets under the pile. As soon as the coal is in the shovci- 
like duckbill it is carried back toward the room mouth. By arrang¬ 
ing for (he swiveling of the conveyor it is possible to make the 
duckbill attachment clear a wide area of coal. Little trimming is 
neccs.sary. Arrangements are provided for feeding the duckbill 
forward without stopping the ecjuipment. 

By putting another shaking conveyor at right angles to the 
main conveyor with a bell-crank attachment and by transferring 
the (luckbili to this face conveyor, it is possible to have it load 
otf the enfi of the pillar of the room. This is a valuable aid to 
safety as the duckbill neerls for its manoeuvring only the space 
occupied by the cut at the [)illar end. The systi'm is illustrated 
l)y a drawing from an article by Oscar Cartlidge in Coal Age, 
vol. xxxiii.. p. 474 (see fig. 41), In the West the conveyors in 
several rooms have been connected with one drive and that al.'^o 
has been done in the anthracite region. Where the pans transmit 
the motion, each room, jx;rhaps, should have its own drive unit, 

Mechanical Scrapers. —Mechanical scrapers were devised by 
Cadwall.tder Evans in Jan. 1914. They are well suited to thin 
coal and are so used for the most part but they are also used on 
(hick coal. Fig. 42 show.s an Illinois application (from Coal A^r, 
vol. xxxi.. p. 4.18. in which the scraiHT is used advaming. The 
loading chute is seen at the mouth of the room and in this in¬ 
slam e can be skidded sidt'wi.se so as to be available for u.se in 
two rooms. 

The veoop .shovels travel on the floor of tlie mine and pull 
from 250 lb. to 5 tons of coal in one load. \Vhcre, howiver, the 
larger size is used the coal is thick and the scraper is hauled along 
a face 200 or 300 ft. in length, I'he retreating method ( tig. 
4,3) i.s quite generally used. A narrow place is driven up the cen¬ 
tre of what will later be the room 
and when this has reached its 
boundary the scoop shovel is 
caused by diagonal cuts to widen 
the working place to the reejuired 
width. As the work is retreat¬ 
ing, no pillar or only a foot or so 
has to be; left, this being to jire- 
vent fallen roof rock in the ad¬ 
vance room from being loaded 
by the scr.'i|x*r in the adjacent 
room. The scoop shovel gathers 
the binder or p.irtings with the 
coal and sometimes, when the l)ot- 
tom is soft, scrapes up the hot tom 
clay, especially if there are rolls. 

For this reason the scrajxrr is 
u.sed only in coal that is reason¬ 
ably free of irregularities. 

Short inclined elevating con¬ 
veyors have been designed for 
hand loading The upjxT end of 
these inclined conveyors is high 
enough to load into a mine car. 

The lower end rests so near the 
floor as to make loading easy. This tjpe of conveyor can be moved 
around either on a track or on the floor. In some instances it has a 
self-propelling truck and power-clriv’cn capstans for handling the 
mine car back of the loader. 

A large number of conveyor loaders has been designed and 
used that pick up their own coal and oass it by a conveyor to 
another swiveling conveyor that discharges the coal into a car. 
The main difference between them is in the means by which the 
coal is lifted from the bottom. One well-known machine has 
gathering arms which pull the coal onto an inclined conveyor. 
Most t>i)es rely on the conveyor itself to do its own gathering. 
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The conveyor in one t>pe has a chain, working on sprockets with 
^ertical axes, which sweeps the coal onto and up an inclined 
trough. Others have vertical sprockets and the llights being 
buried in the loose coal lift it onto the conveyors. One such con¬ 
veyor has loaded an average of 466 tons from room and entry faces 
in eight hours over a period of a month. Another shortwall ma¬ 
chine combines cutti^ig and loading. It cuts the coal, which is then 



Fig. 42.—SCRAPER DRIVING ROOM 


shot down. The machine is sumped again into the loose coal and 
fed as for undercutting, but for this part of (he .service two other 
bars like the cutting bar but .shorter arc provided. They, with the 
cutter bar, drag out th(* coal and force it onto the flights of a 
conveyor. 

Another quite recent machine is only 26 in. high. It has only 
one conveyor chain working on sftrockets with vertical axes. 'I'his 
conveyor not only lifts the coal from the floor but places the coal 
in the. mine car or a room conveyor, the conveyor it.self being 
so arranged that one end can be swiveled. The intention, however, 
is not to bring the mine car to the loading machine but to have the 
loader dump into a jxirtable shaking conveyor running on the room 
rails with the loading mechanism of this conveyor serving (i i as 
a flight conveyor to lift the coal from the conveyor to car height. 
(2) as a car feeder to s[)ot a line of cars in front of the loading 
chute at the entry as desired and (3) as a locomotive to haul 
the conveyor from room to loom. 

Another type of loader is a i)ower shovel that is forced under 
the coal and lifted. The .shovel has no back and conserjuently the 
coal falls off the rear of the shovel onto a conveyor, by which it 
is conveyed to the swiveling conve>'or which drops it into the mine 
car. This has been modified so that where the first conveyor can 
be loaded by the advance of the loader without a movement of the 
shovel the equipment can be used in this manner. Another type of 
.shovel loader has an hydraulic pillar which bears against the 
roof and around which as a trunnion the whole equipment (urns 
a full circle of 360 degrees if necc.ssary. The shov'cl is forced under 
the coal pile and withdrawn. It is then lifted and swung over the 
mine car, whereupon it is emptied by an ejector plate. 

For heading-driving, one machine is provided with an under¬ 
cutting bar and two shearing cutters with a number of picks which 
break the coal down, which then falls and is removed by an in¬ 
clined conveyor. Another machine has two revolving cutters 
that cut two interlapping tunnels in the coal with a chain (hat cuts 
the top and bottom. It makes an entry ii ft. wide and about fi 
ft. high with flat roof and floor line but with sides which are 
segments of circles. 

Stripping Methods. —Open-cut mining is the term applied to 


j the working of mineral deix)sits which either outcrop at the sur- 
j face of the ground or arc covered by a shallow overburden or cap- 
I ping, which must be removed before the ore can be mined. In coal 
* mining work mining by thi.-^ means is generally termed slripi)ing. 
i Since the cost of removing the overburden is charged to the cost 
of mining a point is reached, as the cover increases in thickness, 
beyond vvliich oix-n-cut mining does not pay and some method of 
underground mining must 1.k' used. 

One t)f the most distinctive features of open-cut methods in 
American coal mining, one that pro])ably cannot be found in any 
other country or in any other type of mining in the United States 
or elsewhere is the method of stripping by casting. There are 
many strippings in the United Stales wliere the overburden is 
I loaded by shovels or drag line excavator.s into cars, hauled lo a 
I di.stance and dumix-d. This is the most usual way of uncovering 
i mineral in Europe and in America. Large machinery is sometimes 
: used, as at Yallourn in Australia, W’here one 370-lon shovel, one 
[ 20o-ton slipvel and one 150-ton shovel with respective bucket 
: ».apaci(ies of g, 3*. and :[ cu.yd. are installed, and Hazleton, Pa., 
' where a 6-cu.yd. shovel wa'ighing 230 tons is being used. Here the 
maximum cover to be removed is 165 feet. 

In Yallourn, conveyors are used instead of cars but the usual 
.American method is entirely different. If the coal outcroiis, the 
cover is lifted off the coal in a long swath 100 or more feet wide 
by a steam or eleciric shove! or drag line excavator and (lumi)ed 
i down the hill. If the coal does not outcrop, the cover is similarly 
! lifted from the coal and dejursited along (he properly line. A 
smaller ste.am or electric shov’el follows the stripper and lifts the 
coal into mine cars which carry it to the tipple. Where the coal 
occurs in a knob or small hill the two shovels chase each othc^r 
round the hill, the stripper uncovering the coal and de))Ositing the 
spoil w'here the coal has been removed by (he coal shovel. In this 
m.'inner none* of (he overburden is moved more; Ilian roo to 125 
ft., and it is all done without the use of cars or conveyors. The 
cars are used solely for transporting coal. As much overburden as 



Fig. 43 . —layout for scraper retreating system 


10 or 12 limes the thickness of (he .scam being worked has been 
removed. In rare instances as much cover as 70 ft. has been taken 
but the difficulty of finding space for the spoil and the di.s- 
advanlages in making such big cuts limit the overburden taken 
even with thick coal.. The Binkley Mining Uo., at Seclyville. Inci , 
use.s a Bucyrus-Erie shovel with a 30-( u yd. dipper on a i05-ft. 
luwim and a 72-ft, di[)per .stick, with a dumj)ing range of 113 ft. 
and a clumiiing height of 74 ft. for stripping coal. A still larger 
.shovel, with a 32-cu.yd. dipper has been built by the Marion 
Steam Shovel Company. 
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Regulation and Inspection.—Owing to the many States in 
which mining is pursued and in part to the varied conditions in 
e.'uh Siaie and to the differences in their accident records, the 
laws vary greatly and, as some think, unduly. The anthracite and 
bituminous mines in Pennsylvania have entirely separate law.s, 
Each Stale has its own inspM-etors and some have both State and 
county inspection The IhS. bureau of Mines is alm<;st solely a re¬ 
search body ll had at one time regulatory |K)wer over properties in 
Ihe segregatcfl Indian lands and in the areas mined under lease 
from I he U S. (Government The authority has been transferred to 
a division of the (General I^arid Offae, Dept of (he Interior. 

The bureau has examined and approved several explosives 
and several types of mining e(|uipment which it has declared 
“permissible.” the word “permitted” not being used a^ in Hritain, 
because the bureau has no power to admit or exclude explosives 
or e<|ui|)ment under the US, (Tinstitulion 'Fhe liureau has 
c-stablished mine rescue stations and ecjuiiJ|)ed cars for the same 
purpose, and these are used most effectively for the savirm of life 
in the larger mine disasters. 

Safety.— Safety conditions in coal mines have lK*t*n greatly im¬ 
proved in rca'enl \('ars The total fatalifi<‘s in coal mines in 
the Unitc'd States in numbered i.i’H, of which i. 07 .t were 

underground, n in the shaft, and 44 on the surface. This com¬ 
parer with a total of .',17(1 falaiilies in ip.’8, and j,s8o in i()t8. 

(R, U. H.; X.) 

COALBROOKDALE, a village and ecclesiastical parish of 
Shropshire, England, on the (G.W.R., 5 mi. S. of Wellington. Pop. j 
(T<)31) t>4i7- The “dale” is the valley of a stream rising iu*ar 
the Wrekin and followfing southeast for about S mi. to the Severn. 
Its ironworks, founded in i7og by Aliruham Darby with Dutch 
workmen, were the pioneer attempt to use pit-coal for smelting 
iron. 'I'he third Abraham Darby built the famous Ccxilbrookdale 
iron bridge (a cast-iron arch of 200-ft. span) over the Severn, 
which gives name to the neighbouring town of Ironbriclge. w'hich 
with a portion of ('oalbrookclale i.s in the parish of Madeley 
{(f.v.). There are al.so brick and tile works. 

COALDALE, an anthr.u it e-mining borough of Sc huylkill 
county, Pennsylvania. U S A., .is mi. S. by \V. of Scranton. It is 
on federal highway .!0<). and is served by the Lehigh and Newv 
l^nglancl railroad for freight. 'The population in ici^o was 
of whom 1,70.1 were foreign-born white; and 6,163 in i<i4o. 

COAL-FISH (Cadus virrns), a fi.sh of the cod family, with 
three dorsal and two anal fins, distinguished from the cod by its 
blackish colour, prominent lower jaw, and very small barbed. Jt 
ranges from the Arctic ocean to the MediterraruMn, and grow.s to 
a length of about 4 feet. 

COALING STATIONS: sec I' tu'i.i.iNc; Stations. 

COALITION, a combination of bodies or parts into one body 
or whole. (Lat. cnalitio, from coaU-sicrc, to grow together.) The 
word i.s used, especially in a political .sense, of an alliance or tem¬ 
porary union for joint action of various powers or states, such as 
the coalition of the Eurojiean [xiwc rs ag.iinst I'rance, during the 
W'ars of the French Revolution; and also the union in a single 
(Government of distinct parties or members of distinct parties. 

COAL TAR, the \ iscous, oily fr.iction of the liquid distillates 
obtained in (he ru.inufac 1 urc of coal-gas or of coke by (he destruc¬ 
tive di.stillaliou of bituminou.s coal at goo-i^oo" C. 

Many factors aflect both the yield and composition of the 
tar. particularly the class of coal carbonized, the 1)^0 of re¬ 
tort setting used, the temperature at wdiieh (he coal is heated and 
the manner in which the heat is apiiliecl. The tars obtained when 
coal is distilled in horizontal retorts for (he production of cither 
gas or coke are sutVuiently similar to be classed under the head¬ 
ing of coal (ar. 

In th(' manufacture of gas. the coal is often mixed with bog¬ 
head shale, bituminous lignite, etc,, the gas being thereby en¬ 
riched, d’hc tar is. how'ever, of les.s value, being mixed with 
IxirafVins. which make the purification of tar products much more 
difficult, .\l-so, by the substitution of vertical for horizontal re¬ 
tort settings, a tar i.s obtained which differs in some respects from 
ordinary coal tar. This new' tar is thinner owing to the presence 
of paiatTmoid .substances, contains a higher {jercentage of tar acid.s, 


j and on distillation yields much less pitch (40-55%) than tars 
■ from horizontal retort.s. The yield of tar from vertical retorts 
is slightly higher, and the amount of “free carbon” {i.e., residue 
insoluble in benzene) is much smaller. These variations from 
"normal” tar are due to the fact that many of the products of 
distillation are removed from the reaction chamber before the 
coal has reached its final high temperature. Vertical retort tar, 
therefore, has some of the characteristics of low-leijtperature tar 
{see Taks, Low-temperatuke). Owing to the increasing use of 
vertical retorts, two types of tar have to be considered as com¬ 
mercial products. The effect of temperature of carbonization on 
the yield and composition of tars is very marked. The product 
(ommercially accepted as coal tar is therefore that derived from 
the (arbonization of bituminous coal in horizontal retorfs at 900-- 
izoo"’ C, where the primary object is the production of coal-gas 
or coke. In either case the tar is a by-product of the ojieration. 

Properties and Composition.—Coal tar, a thick, black, oily 
li(|uid of sp. gr. r i (o i;-5, is obtained with ammoniacal liquor 
w'hcn the volatile products of the carbonization of coal are cooled. 
On settling, (he distillate separates into two layers, and the 
a(]ueous ammoniacal liquor i.s drawn off from above the tar. The 
latter, however, mechanically retains approximately 4''r; of 
aqueous liquor which is very troublesome in subsequent distilla¬ 
tion. The average yield of tar is 10 gals, per ton of coal carbon¬ 
ized, or 5O) by weight. All tars contain so-called “free carbon.” 
which, although resembling amoryihous carbon, always contains 
hydrogen. The constituents of coal tar are almost wholly aromatic 
in iharacter, comprising hydrocarbons of the benzene, naphtha¬ 
lene and anthracene series, oxygenated compounds including car¬ 
bolic acid, the cresols and cumarone, nitrogenous substances, 
mostly l)a.sic and belonging to the pyridine and quinoline series, 
and in lesser degree compounds containing suljihur, c.i,'., thiojihen. 
Small amounts of members of the aliphatic series are, however, 
ne\’er ab.sent, paraffins, aci'tone, acetonitrile, carbon disuliihide 
and other representatives of the “fatty” .scries being usually iden¬ 
tifiable. .Several hundred entities have been identified in tar, less 
than joo have been e.stirnated, and not more than 100 have been 
isolated; commercially, it is profitable to isolate in the |)ure slate 
only a few' of these. 

The most general characteristic of tar is the occurrence in it of 
naphthalene, which may represent as much as of the crude 
tar and is the predominant constituent. Other constiluenls are 
lienzene, anthracene, ]>henanthrene, carhazole, acenaphthene, 
tluorene, carbolic acid, cresols, pyridint*, quinoline, isoquinoline 
and cumarone; the amount of any one of these substances rarely 
exceeds 1%.. Valualile as these pure comj^mnds are, from an 
industrial and commercial point of view, as distinct from that of 
the organic chemical inviustry itself, the various crude products 
obtained from tar are of equal if not greater importance. These 
coal tar “crudes,” including the benzols, toluols, solvent naphtha, 
heavy naphtha, cre.sylic acid, creosote, heavy bases, anthracene 
oil and pitch, form the various “fractions,” or can Ik* ea.sily pre¬ 
pared from these fractions, when the tar is distilled. 

Distillation.—Whether crude or refined products are re¬ 
quired, straight distillation is the industrial method of dealing 
with the crude tar. It is very seldom, however, that all the above 
fractions are collected in any one distillation, the crude products 
required being de}>endent on fluctuating demands or on the par¬ 
ticular purpose for which the tar is distilled. Thus if tar for road 
making is the object, the anthracene oil fraction is not collected 
but left in the still with the pitch. Again the crude benzols boiling 
up to no® are sometimes collected separately instead of being 
run with the light oil up to 180-200® C. In a preliminary dis¬ 
tillation of tar the following fractions are usually collected;— 

(1) Crude naphtha (first runnings), boiling point up to no® C. 

(2) Light oil, b.p. 110° to 180-200'' C. 

(,D Crude carbolic oil or light creiisote, b.p. iSo-aoo” to 240-350" C. 

(4) Heavy cn-osotc. b.p. 240-2.«;o" to 270-280“ C. 

(5) j\nthracene oil, b.p. 270-280" to 340-350" C. 

(b) Pitch. 

These fractions are more or less standard, but rearrangements in 
the cutting points are to be ex^x-cted as research develops new ap* 
plications for substances such as acenaphthene, fluorene, acridine, 
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etc. The value of cumarone and indene as resin-forming constit¬ 
uents is a case in ix)int. To obtain a fraction rich in these two 
buhstanccs. a distillate b.p. 160-180° C is isolated. 

Pehydration of Tar. —The presence of aejueous liquor lead.s 
to many difficulties in the distillation of tar, especially “frothing” 
and “bumping.” Although many efforts have been made to de¬ 
hydrate the tar before distilling it, prolonged, gentle heating is the 
only method which has been found satisfactory’. For this purpose j 
steam is supplied through a series of closed coils immersed just 
below the surface of the liquid. By regulating the supply and con¬ 
trolling the level of the tar, the process is made continuous, and 
dr>’, heated tar overflows for use in any distillation apparatus. 

In cases where no special preliminary dehydration of the tar is 
carried out, special mechanical and heating devices arc u.sed during 
(he distillation of the light oils and water. A ty[tical tar distillation 
plant i.s the Woodall-Duckham still (,vre Dlstillation). 

The tar, .separated from exce.ss of atjucous liquor by long 
settling, is charged into the still and heat applied either by means 
ot coal or (as in coke-oven installations) of surplus gas, which 
permits of very delicate heat control. In all distillations, unless 
the tar has been previously dehydrated, the first runnings ronsi.st 
of a very light oil and water which separate on standing, the oils 
forming the upper layer. When no more water distils—a point 
usually coinciding with the rise of the specific gravity of (he oils 
to 10—(he crude carbolic oil is collected, and at this stage the 
condensing apparatus must be maintained at 40° (' to avoid 
d(‘positir)n of nai)hthalcne in the coils. The end poini of the car¬ 
bolic acid fraction is denoted by the appearance of the distillate, 
which runs more freely as the naphthalene content decreases. The 
anthracc'iie oil fraction is collected when (he distillate tissumes a 
green colour or when “green grease” makes its appearance, the 
conden.sers at this point being maintained at about 100 ’ iS. T’he 
])itch is run out of the still whilst hot. Towards the end of tar 
distillations much (rouble is often cau.scd by “coking.” To pre- 
\eiit this, and also to help in the distillation of the higher-boiling 
fractions, u.se is often made of direct sufjerheated .steam and of 
r<‘duced fxessurcs. These modified methods also imjirove the yield 
and c|uality of the distillates, particularly of anthracene. The 
temperatures of fractionation arc seldom controlled by thermom¬ 
eters. but use is made of the specific gravity, appearance, or 
volume of the distillates. The end point of the operation is deter¬ 
mined, not by temix’ratures, but by (he class of pitch required or 
the total volume of distillate obtained. 

Working Up of the Fractions. —Fraction I. (first runnings), 
representing 1-5-2% of the crude tar, after .sefiaration from the 
aqueous liquor which has accompanied it in the di.stillation, con- 
•sists of a mobile oil of sp.gr. 0-89 and is c(^m|)Osed mainly of ben¬ 
zene and toluene with small amounts of phenols and bases. The 
products of commercial imiKirtancc isolated from this fraction are 
pure benzene and toluene and the crude distillates, “90%, benzol” 
and “50%. benzol.” The first step in the purification of the oils 
consists in washing them thoroughly with caustic soda solutiem 
(10%) whereby the acidic (phenolic) constituents are extracted 
as sodium salts .soluble in the aqueous solution. A similar extrac¬ 
tion W’ith dilute sulphuric acid remov’cs the bases as soluble sul¬ 
phates. If the ultimate aim is the production of pure constit¬ 
uents, the oils at this stage are agitated with concentrated sul¬ 
phuric acid, impurities such as olefines and nitriles being destroyed. 
Successive treatments with alkali and water render the oils neutral. 
The alkaline and acid wa.shings from this fraction are added to 
the similar extracts from the light oil and the carbolic oil. The 
neutral oils, l>efore treatment with concentrated sulphuric acid, 
consist almost entirely of benzene and toluene, although small 
quantities of olefines, paraffins, nitriles, carbon disulphide and 
thiophen are usually present, A further stage in the purifica¬ 
tion of the oils consists in fractional distillation with or without 
the aid of direct steam. By careful fractionation and the use of 
efficient rectifying columns, almost pure benzene (g.v.) and 
toluene (g.v.) can be obtained. The yields of these hydrocarbons 
from this and the next higher fraction are approximately 04 to 
0-6% and 0-2 to 0-4% respectively calculated on the crude tar. 
In many cases the pure hydrocarbons arc not isolated, fractions 


designated as “90%- benzol” and “50% benzol" being collected. 
(The expression “per cent ” in (his case ^ignitle^ (hat 90%,, or 
50';,', distils below 100°.) Comnieri i.il 90', hi-n/.ol contains aluniL 
70'’f benzene, 24'^,- toluene, traci’s of xylenes and 4-0^' carbon 
disulphide, light paraffins, etc.; 50'; bini/o! is chiefly toluene and 
xylene with a small i)roportion of benzene. 

Fraction II. (light oil), consistinc of hvdroiarhons. mostly 
homologues of benzt'ne, together with phenol .md i*> ridine. amounts 
to 7-8% of the tar. By application of the treatment described 
in the case of fraction I, this fraction may be m.ade to yielil (he 
pure hydrocarbons, toluene. o~, tn- and /.>-x>lene (o : to o s'd L 
pseudocumcne. and mesitylene, or alternatively the crude fractions 
benzol, benzol, solvent naphtha and heavy or burning 
naphtha. Solvent, naphth.a. consisting of xylene and higher 
homologues, with naphthalene and paraffin in small quantity, is 
that fraction of the neutral oils distilling between 120 ‘ and 
itio” C, whilst heavy naphtha, containing mostly pseudocumene, 
mesitylene, naphthalene, with smaller amounts of cumaione and 
indene, distils between 160“ and 190'' C 

The acid extracts from fractions 1. and 11 are worked up for 
basic compounds. 'Fhe bases obtained from these low (ar distil¬ 
lates are }>rincipally of the pyridine series, lonlaminated with a 
small (luantity of .aniline and resinous products 'Fhe two latter are 
removed from (he solution of (he sulphates of the bases by frac¬ 
tional precipitation by ammonia and the bases subse(|uently lib¬ 
erated by (he addition of aqueous catistic soda or ammonia. The 
crude bases .separating as a black oil are collected and dislilh'd over 
solid caustic soda in iron stills. Pyridine to the extent of 01% 
of the tar forms th(' major part of these bases, but methylated 
derivative.s of this constituent are also iiresent. 

Fraction III. (crude carbolic oil or light creos»ttc) is one of 
the most important fractions of the tar of which it represents 
•S to 1. Its major constituents are nai)hthalene, which may 
amount (o as much as 40''',;, of the fradion, and the lower phimois, 
carbolic add and the cre.sols. At ordinary temperatures it is solid 
or .semi-.solid with a s{x‘cilic gnic ily of 1-2. hut at 45" C is wholly 
li(jwi(l. 'I'he oils are chilled and the naphthalene, t)f which about 
four-fifths crystallizes out, is isolated by t'lltralicm or by exuding 
the oil under h.vdrauiic pressure, Further purification of this 
hydrocarbon consists in treating tlie melted product with con¬ 
centrated sulphuric acid anrl caustic soda, followed by distillation 
or sublimation. The content of naphthalene, by far the large.sl 
single constituent of the tar. varies from 6 to lo'.d 

The oily filtrate from (he crude naphthalene, containing phenols, 
cre.sols, xylenols, pyridine bases and dissolvTcl naphthalene, is 
called crude carbolic acid. It contains 25-35% of phenols ajul 
q'; of ha.'ce.s. 'Fhe former are extracted in the manner cli’scrihed 
in the purituMticjn of fraction 1., and (he alkaline solution with 
the*. cc)rresponcling extracts from fractions 1 . and IF are steamed 
to remove neutral substance.s and then decomposed by mt^ans of 
minc’ral acids or carbon dioxide. The phcmols, which separate 
as an oil. arc collected, washed with walcT and distilled, when 
crude carbolic acid, b.p. about iHo" C, is separated from the 
cresols (q.v ), xylenols and higher ])henols, the mixture ol which 
is termed liquid carbolic acid or crc‘sylic add. Repeatcnl frriction- 
aiicm of crude carbolic acid finally yields a pure white product 
which cry.stallizc.s on cooling after distillation. 

The oils left after extraction of the i)hc‘nols can be worked up 
for pyridine bases, naphthalene and heavy solvent naphtha in 
the following manner. Agitation with sulphuric arid extracts the 
bases, which can be recovered as descrihcHl tibove, whilst the re¬ 
maining neutral oils are chilled and filtered, a second yield of 
naphthalene being thus obtained. 

Fraction IV. (hcav'y creosote), a greenish-yellow, fluorescent 
oil amounting to 10-12%, of the tar, contains carbolic: acid, cresol. 
naphthalene, anthracene and other hydrocarbons, and i.s c^mfcJoyed 
in the crude state as creosote oil. The naphthalene content in this 
fraction may be as high as 20% and the hydrocarbon often crystal¬ 
lizes out on standing. It is removed by distillation, being found in 
the first runnings of the distillate, from which it crystallizes in 
a pure condition. The crude oily residue' of the oils containing 
nearly 30%, of high phenols is employed in commerce without 
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further purilMMlion ''rhe "t reosolo oil ’ lontains s(‘vcral conslil- ' 
ucnts wliiili are of increasing importance. 

l.sO(|iiinoline ( see (.triNoi im, ) is obtained from the mixture of 
(rude (|uinoline ba'^es which are extracted from the creosote oil 
Iw sulphuric a(.id Its puritn at ion, a matter of .some dil'ticully, 
lotisists iti h.iiiional precipitation of (he crude ba.scs with 
ammonia, and the conversion of the most basic components into 
Milt)hatcs, followed by crystallizalion of the sulphate mo.st in¬ 
soluble in alcohol until the m f). rises to ('- Decomposition 

of this sulphate liber.ites the pure base, b p. " C'. 

Indole (c/v.). extracted a.s its i)otassium salt when the neutral 
oils of the creosote fraction are healed with solid caustic potash, 
is liberated when the potassium sedt is treatcal with water, an.d 
purilied by distillation under rcaluced i)re.ssure. 

Accmaphlhene (c/.r. ) apiM-ars in (he creo.^otc" fraction distilling j 
at .'’bo-jyo ’ On coolitig, this fraction yields a solid product 
moderatc'ly ricli in liydrocarbon ITirther juirilication is carried 
out l)y crystallizalicm from alcohol. 

fraction \'. (anthracene oil or green oil), whiih represents on 
an average i*’',' of the tar, is wholly liejuid at (>0” C, but on cool¬ 
ing to ordinary temperatures it becomes semi-solid, yielding a 
cr\sl.dline deposit of crude anthracene anunmting to of 

the- freution. This crude i)roduct is freed from oils by centrifugal 
pl.int or by hydraulic or Alter presses. After pressing, first cold 
then hot. a crude anthracene cake containing jo to 40^,r of an¬ 
thracene is olitainecl Other hydrocarbons present in this crude 
jiroduct include meihylanthracene, phenanthrenc, acenaphthene, 
di[»henyl and pyrene, whilst nitrogen comiKiunds such as car- 
liazole and acridine are also present. As a general rule phenan- 
threne and carbazole (c/ v.) are the chief constituents together with 
anthracene in the crucle filtered product. These three substances 
can be separated by treatment first with naphtha, which dis¬ 
solves the v>bc'nanthrene. and then with pyridine, in which car- 
ba/ole is much more soluble than anthracene (</.:■ ). The latter 
is then purified by sublimation. 

From the anthracene oil fraction, by treatment at 280** C with 
solid caustic potash, the hydrocarbon tluorenc (g.v.) can be 
isolated through its potassium salt, which is freed from oils and j 


' other hydrocarbons, and detomposc'd by mean*^ of water. The 
’ accompanying chart (Bunbury and Davidson) iliustratc.s the pre- 
; liminary distillation of tar and the nature and average yield of 
the commercial products. 

APPLICATIONS 

Refined Products.—’I'he constituents of tar isolated in the pure 
.state and u.sed as such in chemical industry, usually as starting 
points for the manulaciure of other chemical compounds, are 
benzene, toluene, naphth.alene, ].)henol and amhraietie; in lesser 
degree, the xylenes, cresols, yiyridine, acenaphthene, phenanthrene 
and carbazole; and to a smaller extent still, indole and isoquin¬ 
oline. 'riiese substances together only amount to some 10% of the 
I tar, and of this nai>hthalene forms the major portion. Synthetic 
methods of manufacture are reducing the demand for even these 
few tar products. 7 'hus (he synihe.sis of anthraquinone (g.v.) has 
renilered unremuneralive the extraction of anthracene from the 
tar. Synthetic i)henol, being superior in quality to that derived 
from crude carbolic oil, will gradually reduce the demand for 
the latter, provided a sufficient supply of benzene is available. 
The tendency, therefore, is to find some utilization for those con¬ 
stituents of the tar which can he isolated without undue difficulty. 

Although the number of jiure products isolated commercially 
is small, their value can hardly be assessed. Many industries are 
largely deyK-ndent on these few substances either directly or in¬ 
directly. In fact, the majority of the industrially important or¬ 
ganic chemicals are prepared from the five first-mentioned con¬ 
stituents of tar. Naphthalene is one of the main starting points 
in the manufacture of intermediates for the important dyestuff 
industry, whilst from anthracene springs the whole of the anthra¬ 
quinone scries of vat colours and also the mordant dyes of the 
alizarin group. 

The pharmaceutical use of coal-tar products takes its place 
in the front rank, not so much Ix'cause of the amount of material 
used, which is comparatively small, but on account of its impor¬ 
tance in the prevention and suppression of disease. As antiseptics, 
antipyretics, hypnotics, anaesthetics, etc., the derivatives of ben- 
[ zene, toluene and phenol particularly havT received wide and 
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successful application. Further, the growth of synthetic organic 
chemistry from coal-lar }>ro(lucts has enabled the medical pro¬ 
fession to ftfiht a winning battle against bacteria and trypanosomes. 
The value of these specialized applications of tar products lies 
not in finance or in economics but in their significance in human 
affairs. * 

Toluene and phenol are resiaectively the starting points for two 
well-knowm explosives, T.N.T. and picric acid, whilst the World 
War led to the manufacture of lachrymalors (“tear gas’’), such 
as di{>henylchloroarsine, designed to produce disablement. In 
the manufacture of these, large quantities of benzene, toluene and 
phenol arc used. ■ 

Another important industrial development is the manufacture 
of synthetic resins {q.v.), wherein large quantities of phenols and 
cresols are used in one type of resin and cumarone and indene in 
another. 

Derivatives of tar products have had successful application as 
rubber accelerators, particularly nitrosophcnol, aniline and 
nit rosodimet hylanilinc. 

The manufacture of perfumes, the photographic industry, and 
the synthetic organic chemical industry employ large quantities 
of the pure constituents of coal tar. An interesting development 
is the manufacture of hydrogenated naphthalenes and phenols 
which are powerful solvents, especially for fatty oils, waxes, gums, 
rc'sins, etc. One of the most important properties of hydro¬ 
genated phenols is their power of dissolving or dispersing in 
aejueous soap solutions, yielding a colloidal solution with powerful 
detergent and emulsifying powers. They are used in soaps, pastes 
and polishes, and in certain varnishes and lacquers. 

Crude Products—In addition to the value of the pure con¬ 
stituents isolated from the tar, there are products obtained by 
distillation which have far-reaching technical and industrial uses, 
and which are consumed in quantities many times greater than 
all the pure products combined. The coal-tar industry is indeed 
dependent on the commercial usefulnc.ss of the “crude.s,” ».e., the 
distilled frac tions and the residue, which together amount to i)o*/o 
of the tar. The following are some of the most important appli¬ 
cations of tar and its crude distillates. 

(1 ) Crude Tar .—Commercial application of crude tar is some¬ 
what restricted, as in most processes the presence of water is 
detrimental. In the crude state, however, tar is used as an anti¬ 
corrosive paint in the protection of iron, wc^od, brick and stone 
work against atmospheric conditions. This application is par¬ 
ticularly useful in large manufacturing works where iron-work is 
exposed to an acid atmosphere. As a prc'servativc, the crude 
product is used in the tarring of ropes and other acces.soric's in 
ships. By the application of the Bergius process of hydro¬ 
genation (q.v.) tar, when heated with hydrogen at 430" C under 
100 atmospheres pressure, is converted into a j)roduct rc^.semhling 
petroleum, 60% of which distils below 250^ C and from which 
fuel oils and spirits can he obtained by distillaticm. 

(2) Prepared Tars .—By far the widest apidication of tar is in 
the surfacing of rcjads and binding of macadam, granite chips or 
wood blocks. For this purpose the crude tar is “prej)are(r’ by 
distillation up to the point when the creosote oil begins to distil. 
The residue in the still, consisting of pitch dissolved in the heavier 
oils of the tar, constitutes road tars. Prepared tars, or tars from 
which the W'aler and more volatile oils have been removed, can 
be regarded as soft pitch. These may be diluted further with 
distilled creosote and are often mixed W'ith asphalt, mineral jMteh 
or bitumen to imjjrovc the binding power. In tarring stones about 
10 gal. of tar arc used per ton of stone, and in surfacing i gal. 
covers about 6 square yards. Prepared tars arc also used in the 
manufacture of steel linings for converters of the Bessemer tyfje, 
and in the manufacture of roofing felt, when the woollen fabric 
is impregnated with the hot material and covered with a layer of 
sand on both sides. 

(3) Pitch .—In the distillation of tar the residue in the still is 
pitch, constituting from 50 to 60% of the original tar. Until the 
modern demand for road tar developed, this pitch formed the 
most valuable fraction of the tar commercially. It is used chiefly 
as a binder for small coal in the preparation of briquettes, the 


proportions used being approximately 00% of coal and jo^e pitch. 
Some of the more impeutant siM'cincations for pitch for briquettes 
are: softening jxjint not to be below Oo-' C, amount of "free car¬ 
bon” not to exceed 30^,r and absence of excc'ssive amounts of 
volatile matter. In the preparation of briquc'ltes, the coal slack 
is “wetted” with molten piuh and coinprcssc'd into uniformly 
shaped blocks which are resistant to ordinary h.indling and 
transport. Mixtures of coal and pitch or the coke formed by the 
carbonization of the pitch have been used as domestic fuel. 
These products are attractive by rc'ason of tlu'ir low ash content 
and the high radiant heat obtained on comhustion. 

Pitch is often used as one of the components in protective 
paints and varni.shes. For this purjmse it is di.ssolved in heavy 
jiaphtha, other ingredients such as creosote lieing added as desired. 
A special bituminous jiaint is hiade by healing pilch to i()o‘’ to 
200'^ C and adding cumarone resin as a solvent; a waterproof 
paint consists of a mixture of 1 part of jiitch,.! jiarl of hoi tar, 
and a su.spension of i part clay in i jiart of water. 

Other minor applications of pitch are the production, by further 
carhonizatiern, of a coke suitable for the manufacture of elc'C- 
trodc's, and as a filling material for resins in the manufacture of 
cold moulded articles, 

(4) Crude Benzols .—The neutral oils of tar distillate up to 
iio'" C con.slitute the commercial “crude benzol.” For cmidoy- 
ment as a motor fuel it is further purified by redistillation and 
careful fractionation, eliminating the carbon disulphide which dis¬ 
tils in the first runnings. If a high-grade fuel is recjiiirecl. the 
thiophen, which cannot be separated from the henzene by distil¬ 
lation, is’removed by treatment with concentrated sulphuric: acid. 
Motor benzol gives a ton-milgage per gallon higher than 
petrol and has othcT advantages, such ns less leiulency to knock, 
whilst allowing a higher compression ratio (o he used. It is al.so 
u.secl in admixture with pi‘trol, the* fuel being known as “benzoic 
mixture.’’ Motor benzol has the following ])rojH*rties. Its sp.gr, i.s 
o-i)7-ot>H5, and on distillation not more than 75^', should pa.ss 
over below 100" (' and 00^,licdow 120 (', whilst at 125" C there"; 
should he no residue. The sulphur content does not exceed 0-4',rj 
and the product is water-white in colour and free from water. It 
is free from acids, bases and suliihurclted hydrogen, does not 
freeze above —14"' (", and when shaken with c)o'> sulphuric acid 
for 5 minutes does not give more than a light brown colour in the 
acid layer. 

As a .solvent, the crude bi'iizol is used exfc'lisively in the paint, 
and varnish trade, and for dry clcMtiing. Mixed with acetone it 
dissolves nitrocellulose', and with anlhracene oil it is used as a 
.solvent for resins. Purified benzol is one of the most important 
solvents usc’d in fine organic chemical work. It is abo used as a 
fuel in healing lamps and l>low-lamps. 

(5) Solvent Naphtha, as its name implies, is almost wholly 
used as a solvent. It also dissolves paints and varnishe;-, and is 
used exten.sively in the composition of grease and oil removers. 

(6) Heavy Naphtha .—High boiling, heavy or burning naphtha 
contains two substarice.s, cumarone and indene, which wlitai treated 
with suitable re.igc'nt.s fxjlymeri.se to form valuable resinous [irod- 
ucts. In the manufacture of the resins (q'.v.) the pure compounds 
are not isokited, the crude naj>htha, b.p. 160-1 Ho" C after puritic a- 
tiem, Ik'ing used. This crude distillate is also (‘mplnyed as a fuel 
for burning in illuminating lamps of the Lecigeri type for use out 
of doors. 

(7) AtUhracene Oil .—After removal of the cry.stalline di'[K).sit 
of anthracene, the green oil is u,8ed, like creosote, as a fuel in 
Diesel engines and as an absorbent in gas washing. It is also 
employed as a lubricant for clay moulds in brick making, and as 
a component in grease for lubricating w'ire ropes .such as are 
used in mines, ships, etc, 

(8) Light Creosote .—Large quantities of light crcai.sote, gen¬ 
erally in the form of cresylic arid, arc used in the. preparation 
of general disinfectants, sheep dips and timber preserwilives. 
It is usually profitable to extract the carbolic: acid from the light 
creosote by using insufficient alkali to neutralize all the phenols 
in the fraction. 7 'hc “.sharp oil’’ or cresylic acid which remains 
is the basis of many common disinfectants. Saponified by emul- 
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s'liyin?; agents it is found in commerce under the trade names of 
“Lysol, ” ‘Creolin,’’ etc. When dispersed in water, these pro¬ 
ducts are powerful disinfectants and are used for general puriK)ses, 
(()) Creosote Oil or heavy creosotes have provided excellent 
fuels for oil-burning engines of the Die.sel and semi-Diesel type. 
These oils have- a high ignition temperature, approximately 450- 
500" C. and (iiniculties are met in starting the engine from the 
cold. 'I vvo methods have been usc'd to overcome this ditticuhy — 
either starling the engine on a low fuel such as ja<;trol and chang¬ 
ing over to the higher fuel when the engine i.s sufficiently hot, or 
Using a mixture of {K'lrol and 90'>, crc'osote as fuel. Creosote 
for thi.s pur{)ose must be thoroughly treed from solid.s such as 
naphthalene, inorganic .salts and tarry im[)urjties. It also forms a 
good fuel for oil-f)urning furnaces such a.s are employed in glass 
works and in healing rivc-ts anci small metal work. Like naphtha 
it is burned in lamps for out-door use. 

Heavy creosote is also used as an absorbent in (he recovery 
tjf light h\'lro( arbons trom coal gas. In this proces.s, called “gas 
washing" (tr “gas stripping,’’ the gas is made to a.scend towers 
down wlii( li the- heavy oil i.s spravecl 

'I’he absorbtal light oils, (orisisimg chiefly of benzene, toluene 
and xvleiie, arc reccncred by subsecnient distillation and amount 
10 I to 3 gal. per ton of coal. 

Creosote Imds its largest application in the jirc^servation of 
woocl, e.s|)(M ially railway sleepers, jiiles, tcdegrajih posts and paving 
blocks, being ttc(|ucnlly applied under pressure. somcMimess after 
subjecting the limber to a vacuum 'I'he cal may al.so be used at 
a lc‘mpetature sulluient to boil the sap out ol the wood. The 
udvantagc's of treating wcioci with creosote are the closing of pores, 
thus rendering the material a nor;-absorbent of water, the inhibi¬ 
tion of germ life and the coagulation of ali)um<*n by the tar 
a< icl.s It 1', estimated that the life of railway sleepcr.s is iiu reased 
fivefold by « reosoting. 

Heavy treosole after elimination of cic'positecl naphthalene, 
is fri‘<|uenllv convertcal into general disinfectants by admixture 
with about lour tirne.-, its x’olume of slaked lime, when “clisin- 
fc'cianl powder’’ is obiuinc'cl. 'I'his is u.sed for railway cars, farm 
fiuildings, etc. When saponified by soaps, these oils form disin¬ 
fecting emulsions with water and are u.sed as slieep dips, Heing 
less caustic Ilian carbolic acid, the tar acids of (he heavy creo¬ 
sote arc less harmful to attimals (.we Taks, Low-tkmfkrature, 
lor wood-tar creosote) 

Creosote has been suggested as a soil sterilizer. A direct con¬ 
version of creosote oils into [ternuinent gas has been evolved, but 
high lemperaUires are necessary. v\ ton of oil i.s capable of 
yielding i^^.ocx) cull of g.is of 14 larulle power. Sulphunation 
produc Is ol light and heavy ereosotes, either alone or on further 
condensation with formaldehyde, have been used as tanning 
agents 

1101 Crude I'iir Acids, ic., the phenolic substances foutrd in 
the higher tract ions ol the tar distillates have bc'en applied as 
troth produc ing agents in the “froth flotation” process, whic h 
nu’chatrically and economically separates associated solids such 
as coal and stone, ore tirul earth, etc. 

- ( 11 ) Cvridhte Ihises, and more partii ularly crude pyridine, arc 

used as clenaliiranls to make alcohol non-potable. They are also 
employed as sohents, notalily in the purification of anthracene. 

(t^) ('rude Solid Arc^motie Ilydroearbnus. —The sulphonated 
products of crucie phcnanlhrcnc, fluotene and carbazole have been 
apfdied as tanning agents More extensive u.se has Iktii made of 
crucie naphthalene. It is ilaimc’d that a solution of naphthalene 
in pc'trol tunctions as an anti-detonating fuel from which greater 
efbeietuv can be obtained than from |Htrol. Motor cars, oinni- 
husc‘s anci motor hoat.s ha\e been sue cessfuliy run on naphthalene 
itself as a fuel, although the use of this product necessitated sjiecial 
acia{)lations in the engine for feeding and carburetting. It is 
( iaimed that i lb of naphthalene is equivalent (0 gal. of petrol. 
As a fuel, however, naphthalene fmd.s its widest application in the 
manufacture of lire lighters which consist of wood waste impreg¬ 
nated and consoliclati'd by immersion in the molten hydrocarbon. 

liiHi mr.HMMiv - ft. t.ungc’, Coal Tar and Ammortin (5th ed., iqi 6) ; 
A. K Warnes, Coal Tar Phtlllation (.jrd cd., iQ*yO ; F. E. Dodge, ( 


“Coal Tar and its Distillation Products,” in Rogers’ Manual 0/ 
duslrial Chemistry (4th ed., 19,25); H. M. Ilunbury and A. Davidson, 
Industrial Applications of Coal Tar Products (1925). (D. D. P.) 

COAL-TAR DYESTUFFS; see Dviis. Sv.NTHETIC. 

COALYttLE, a town in north-west Leicestershire, England, 
112 mi. N.N.W. from London by (he L.M.S.R. Pop. of urban dis¬ 
trict ('c.st. 1938) 24,150. Area 10 sq.mi. This is a town of modern 
growth, a centre of the coal-mining district of south Leicestershire. 
There are also elastic web factories, iron foundries and brick¬ 
works. A mile north of Coalville i.s Whit wick, with remains of a 
Norman castle, while to the north again are remains of the uuu- 
nery of Gracedieu. founded in 1240. 

COAST, the edge of the land in contact with the sea. The 
lerm (from Lat. cos/a^ a rib, side) is sometimes applied to the 
hank of a Jake or wide river, and sometimes to a coastal zone (c/. 
Gold Coast, Coromandel Coast ). If the coast-linti run.s jiarallel to 
a mountain range, such as near the Central Andes, it has usually 
a more regular form than when, as in the rios coast of south-west 
Ireland, it enters between the cruslal folds. A recently elevated 
coast is usually regular, while a recently dei)ressed coast shows 
(he irregularities which were present upon (he surface before sub¬ 
mergence. Waves and sea-currents are the chief agents in coast 
Sculpture. A coast of homogeneous rock expost'd to steady erosion 
I’ill present a regular outline, hut if exposed to differential action 
it will be most embayed where the action is greatest. A coast con- 
isling of rocks of unecjual hardness will be marked, when the wave 
;nd current action remains similar throughout, by headlands, 
‘slacks” and “needles” of hard rocks, and bays or gulfs of .softer 
or more loo.sely aggregated rocks, c.g.. the southern sliore-lines of 
he Isle of Wight and of .south-western Wales. Subsecjuently the 
coast becomes “mature” and its outline undergoes little change as 
it gains on the land, for the hard rock being now more ex{)osc;d is 
worn away faster than the softer rock which lies protected in the 
bays and re-entrants. 

COASTAL HIGHWAY: w e Atla-vtic Coast,al HmnvvAy. 

COASTAL MOTOR BOAT: see Fleet Auxiliary 
Ves.sels. 

COAST DEFENCE. The miljtar>- policy of every great 
lower in (lie w'orld includes, as one of its integral parts, jirovision 
or defence* of that nation’s c'oast line. It is generally aici'iited 
hat the broad objective of coast defence is: first, to prevent a 
lostile landing by enemy sea-borne forces; second, if such a 
anding is made to expel the enemy before he can gain a foot¬ 
hold from which further military oiierations are po.ssible; and 
third, to provide secure protection behind w'hich the nation’s own 
flc'et can .safely retire for rest, refitting or repair. 

'Fhe most efiicicnt method of accomiilishing these objectives is 
ibviously to prevent the enemy from carrx'ing out the organiza- 
ion, assembly and equipment of expeditionary forces; in other 
words, to prevent the creation of a force competent to attempt 
in overseas operation. Here an ounce of prevention i.s worth, not 
he traditional pound of cure, but rather some tons of it. It is 
‘cjually obvious that operations to this end cannot be jicr- 
formed except by forces equipped to seek out the enemy’s strong¬ 
holds and attack him there. Ju.st as in cither land, sea or air 
operations, or in any sort of battle, the best defence is a strong 
offence, so in coast defence the best jirocedure is to prevent an 
approach to one’s owm shores. This means the u.se of naval and 
air forces in offensive w'arfarc and a discussion of this subject is 
beyond the scoiie of this article; but it is curious that military his- 

ry i.s replete with examples of the fact that rulers, governments 
and jKoples have often failed to realize that the real defence of a 
nation’s coast line against attack from the sea must come from 
naval forces and, in modem warfare, air forces, which are free 
o carrj' the attack to the enemy. 

When the Athenians were preparing to move against Syracuse, 
Hermocrates, a Syracusan, told his fellow countrymten : “They will 
soon l>e here, and you must consider how, with your present re¬ 
sources, you can make the most successful defence. You should 
not let them take you by surprise because you despise them, or 
neglect the whole matter because you do not believe they are com¬ 
ing at all. 

‘T h.’HT a plan, which, in my judgment is (he be.st suited to 
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the emergency, although it is the last which you in your habitual 
indolence will readily embrace. Let me tell you what it is. If 
all the Sicilian Greeks, or at least if we and as many as will join 
us, taking two months’ provisions, would put out to sea with all 
available ships and prepare to meet the Athenians at Tarentum 
and the promontory of lapygia, thereby proving to them that be¬ 
fore they fight for Sicily, they must fight for the passage of the 
Ionian sea, we should strike a panic into them. They would then 
reflect that at Tarentum (which receives us) we, the advanced 
guard of Sicily, are among friends, and go forth from a friendly 
country, and that the sea is a large place not easy to traverse with 
>0 great an armament as theirs. They w'ould know that, after a 
long voyage, their ships will be unable to keep in line, and coming 
up slowly and few' at a time wdll be at our mercy. On the other 
liand, if they lighten their vessels and meet us in a compact body 
with the swiftest part of their fleet, they may have to use oars, 
and then we shall attack them when they are exhausted. Or if we 
prefer not to fight, v\'e can retire again to Tarentum. Having come 
over w'ith slender supplies and prepared for a naval engagement, 
they will not know' what to do on those desolate coasts. If they 
remain they will find themselves blockaded; if they attempt to 
.sail onw'ard, they wall cut themselves off from the rest of their 
fleet, and will be discouraged; or they will be far from certain 
whether the cities of Italy and Sicily will receive them. In my 
opinion the anticipation of these difficulties will hamper them to 
su( h a degree that they will never leave Corcyra.” 

Unfortunately the Sicilians would not adopt this logical plan 
and consequently had to fight a long campaign around their own 
city. 

in the latter part of the i6th century', the strategical blunder of 
England's rulers in refusing to permit concentration of her naval 
forces and their offensive employment against the Spanish Armada 
was retrieved only by superior battle action by the English cap¬ 
tains and crews. The United States of America, in the Spanish- 
American War, attempted to use her navy defen,sively, in order to 
still distressing internal clamour, and it was not until the noted 
American naval strategist, Admiral Alfred T. Mahan, had pub¬ 
lished hi.s Influence oj Sea Power upon History and his Lessons 
of the War with Spain, that the principles he enunciated were uni¬ 
versally accepted. This is the more difficult to understand wdien 
one remembers the “Wooden Wall’’ of the Delphian oracle and 
the part which the British fleet played in the frustration of Na¬ 
poleon’s dream of domination of Britain. However, the strategical 
employment of the British fleet during the World War of 1914- 
18 leaves little doubt that the lesson has been thoroughly learned 
by the modern world. 

Organization.—It is not feasible to fortify the entire coast 
line of any country so heavily as to prohibit landing somewhere 
by an enemy who controls the sea. The expense of such an instal¬ 
lation both in men and money would be prohibitive. But certain 
localities are so important that they must be permanently forti¬ 
fied, and these are selected on the basis of providing .secure, w'cll- 
protected harbours for naval and military bases, the commercial 
and industrial importance of the locality, or the value of the lo¬ 
cality to possible enemies. In essence, these fortified places pro¬ 
vide strong-points upon which the entire system of coastal de¬ 
fence rests, and with which the defence of the open coast must be 
integrated. 

These considerations have led, in the case of most of the great 
nations, to a division of re.sponsibility for coast defence between 
their military and naval forces. In those countries where air 
forces are not integral parts of army and navy, responsibility is 
still further divided between land, sea and air elements. Such a 
situation requires very thorough co-ordination and exact definition 
of responsibilities and authority, especially in cases where joint 
operations on the part of two or more elements are concerned. 

United States of America. —In 1793, George Washington, the 
originator of so nmny other matters vital to the U.S., advised Con¬ 
gress that the v'ulncrable portion of the U.S. coast line should be 
fortified. His advice went unheeded for a year but in 1794, Gen¬ 
eral Henry Knox, who had been Washington’s chief of artillery, 
drew up plans for harbour defence works for which a small 


amount of money had Iwcn piuvided. These works never got 
much beyond the planning stage, due to lack of funds, until after 
the War of 1812 when the reverses suffered at the hands of a small 
force of regular British troops convinced the American people of 
the necessity for some permanent opposition to hostile landings. 
In 1816 construction of defcn.sive works was begun and during the 
next 45 years most of the important harbours on the Atlantic and 
Gulf coasts were protected by a series of dosed masonry forts. 
During the American Civil War many of these forts gave excellent 
accounts of themselves and capitulated only to greatly superior 
forces after extensive siege operations. 

Subsequent to the Civil War coast defence languished for 20 
years, but in 1886 the. subject received renewed impetus and the 
succeeding two decades witnessed the construction, at all impor¬ 
tant harbours in the continental United States, of defensive' work.s 
designed solely to repul.se attack by naval gun-lire. These work.s 
were very vulnerable to as.sault from the land side and this fact, 
coupled with the imidication inherent in the existence of long 
.stretches of undefended coast between the fortifications, led stu¬ 
dents of national defence to consider. die first lime 

in half a century, coast defence as distinguished from purely har¬ 
bour defence The result of this consideration was the adoption of 
a .system of defence w'hich was largely negative and which placed 
upon coast artillery troops not only the responsibility for serving 
their guns but also that of acting as infantry in their own supjiort 
in the event that enemy troops succeeded in effei ting a landing in 
the vicinity of the batteries. Lack of suflicient mobile troops to 
provide the supporting elements was responsible for this make¬ 
shift arrangement, which prevailed for nearly 10 years, in fact 
until the entry of the United States into the World War in 1917. 

At that time the U.S. harbour defences mounted both guns and 
mortars of large, medium and small calibre, together with am¬ 
munition and fire control necessary for their effective tactical em¬ 
ployment again.st naval vessel.s. In addition, a thoroughly efficient 
system of submarine mines had beurn developed and was ready 
for installation. Harbours in the Panama Canal Zoni'. Hawaiian 
Territory and the Philiiipine islands, as well as those in the con¬ 
tinental United States, were provided with their quota of perma¬ 
nent fortifications. Calibres of weapons ranged from three up to 
and including 16 inches—sufficient in power and range to rombat 
effectively any naval armament afloat. Weapons were more or 
less di.spersed with connecting control and supply lines roruealed 
and protectc'd. Prior to the use of aeroplanes for reconnaissance 
and fire direction many U.S. guns were mounted on disappearing 
carriage.s located behind parapets, so that the guns and their ar- 
ce.ssories were invisible from the sea. Modern emplacement, how¬ 
ever, relies on camouflage and di.sfXTsion for protection and also 
on mobility which is .secured by mounting cannon on railway car¬ 
riages which enable the gun.s to change position at frequent inter¬ 
vals. 

Subsequent to the war of 1914-18, two schools of thought grew 
up on the subject of the pro[)er type of weapon for harbour de¬ 
fence. One maintained that fixed defences were obsolete, or at 
least obsolescent, and that all future defensive installations 
should he railway guns which could be hnoved from point to 
point to meet naval threats. Their opponents, while agreeing that 
railway artillery had many advantages, particularly in specific 
localities such as the Panama Canal Zone, maintained that it was 
not the whole answer to the problem of fortification of h,arbours. 
Tlicy reasoned that naval forces could move more rapidii' than 
heavy railway artillery and that it was necessary to have heavy 
artillery available and ready to function at strategic points liefore 
the arrival of a hostile fleet. A comjiromise view eventually jire- 
vailed. Both types of weapons are used by the United States 

The Eurofiean conflict also taught the U.S. that a pro|>cr solu¬ 
tion of the problem of coast defence required more than mere 
resistance by harbour defence artillery to naval bombardment. 
Coast defence concerns all arms and demands employment of all 
branches of the army, organized and trained to function as a 
team. This conception, which still prevails, led to the adofition 
of what is known as a “Positive System of Coast Defeme” in 
which not only all branches of the army participate but also .se- 
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IcdfrJ clfmcnts of ihr n;u'y, 

TYPES OF ATTACK 

('(j.'isi (Iftcncfs ni.iy In- ntlacked from the land, sea or air and 
such atta(ks may lx* sej)arate or co-ordinate. The likelihood of 
sefxirate .sea or land attack aKainst coast defences, in the future, 
is remote unless the attacker has control of local sea areas. But 
separate air attacks, romhination.s of land and air attacks or sea 
and air attacks are certain, ju.st as the combination of alt three 
basic; forms is inevitable. Coast defences will have to provide re¬ 
sistance to all ol Ihc'-e, 

I’leets cannot be ndied upon for dedemsive missions; thc^y should 
never be lied to the defence of any harbour or section of coast 
line no niatler how important; their proper function is always the 
ohc'risive, to seek <»ut atnl destroy the enemy on the sea or in 
his home base.s. 'Fhe same lococ applies to air forces. Therefore, 
the burden of coast defence must be borne by land forces, which, 
howevcT, must have both naval and air supjccjrt. 

Defence Against a Major Attack from Sea and Air.—A 
major attack would be undertaken liy c:apital ships, that is, battle¬ 
ships. and would be for the purpose of suiipcirting a landing of a 
large body of troops bent upon inx’a-.ion. The allied operation at 
the Dardanelles in i(ji5 is an example of a major attack. 

In that operation the nasal forces of France and England con¬ 
sisted of a large number of second line- battleships with one new 
Ixittle cruiser ('Ttinexible"; and one' new battleship (“Queen 
I'di/abeth" 1 for long range bombardnu'nt. 'rhese cajHlal ships 
were snpiiortcd by desi rovers, submarines and other subsidiary 
c raft. Attacks bv this naval force on the fortifications continued 
Iroin micl-l ebruary until mid-March during which period no less 
than six capital sliips were sunk or pul out of action by the Turk- 
i-h defences vvliicli, although they mounted artillery generally con¬ 
sidered to be of obsolete design anci inadec|uately supplied with 
ammunition, iic'vc'rtlieless severc'ly repulsed the allied fleet by a 
combination of artillery firc' and mines 

Aclc‘(|uale defence against capital ships rcMjuires that shore- 
based artillery be able to bring efiective volume's of heavy 
• irmour-pierc ing or dec k-pic*rcing lire- to bc-ar u{>on the ships dur¬ 
ing brief intervals of lime Sinee battleships are well-armoured 
and carry guns up to ib-in, calibre, coast artillery must mount 
guns of I 2-in. calibre and upward 'riiesc' weapons must be lo- 
ealecl so that thev can bring imituallv supporting fire to bear on 
all areas from which ho.'clilc' tire may be expected. This considt'ra- 
lion has led to inounling sc-acoasl guns so th.it they can deliver 
all-around lire, that is. through a horizontal angle of The 

range of naval guns lias iiu reased to about 40,000 )cl., hence it is 
(Ic'sirable to advance tlu' shore' guns as f.ir forward as |)ossible 
from the h.iiboiir or base to be: defc'nclc'cl, with the purpose of 
kec'ping (he ships bc'yonc! Ilie bombarding range of the object of 
delencc', 'I'lic' necc'ssity for coast guns to be- able- to tire both with 
precision and rai»idi(v is occasioned bv the' f.iet that naval targets 
do nut long remain within range of cckisI artillery because of the 
grc'at risk thev run while so expo.sed. While the taking of such 
risk is justifiable' in purely n.ival action, the instatices in which a 
..ship may properly indulge' in combat with shore batteric's and 
mine fic'lds arc' exceptional. The relative v.due of a battery afloat 
to .1 batte ry ashore is not to be measured alone Icy the fire of gun 
against gun. 'fhe gun all0.1l has limitations of protection, am¬ 
munition supply, firc' control and stabililv from which a gun 
ashore' is free. Moreover, tlu' risk which the naval gun lakes is 
.11 icntuated by the vulnerability of the ship to mines and torpe- 
cloc'S .IS well as shot and shell, and s.iilors must always remember 
that if the ship is sunk, all the guns it carries together with the 
mobility which makt's them valuahle are destroyed. 

Emplacement.—C'o.ist defence cannon are ordinarily em¬ 
placed III pairs, especially tliose of 12-in. or larger calibre, al- 
thougli in some insf.inc es tliey may he mounted singly or in groups 
of *trum four to eight. Each pair or group, together with the 
nect'.ssary lire control and lire direction facilities, ammunition sup- 
l)Iy installation and other accessories, is usually referred to as a 
“battery.'' This same term is used to designate the men who op- 
er.ite the guns. Thus, “Battery A” of a [Kirticular regiment will 


mean the officers and men who man “Battery Blank” which may 
consi.sl of two 12-in. rifles or four ,vin. rifles or 8 12-in. mortars 
or some other combination of weapons. The ammunition storage, 
fire control stations and battery commanders’ stations are ordi¬ 
narily located so as to take advantage of such natural protection 
as the gremnd near the battery affords, consistent with the ability 
to perform their battle functions efficiently. Usually electric 
power is provided for working the guns, handling heavy ammuni¬ 
tion and. of course, for communications. 

Firc Control. —In order to deliva'r accurate and rapid fire at 
a moving target such as a battleship the .shore battery determines 
firing data l>y a method of finding the various positions of the 
target at stated interv'als of a time sequence, .say every minute 
for a period of five minutes, then jiredicting from this known 
data w'here the .ship will he at the end of another intervail of time, 
say the end of the sixth minute. Thus, being able to predict the 
probable future course of the target, and its probable location at 
a .selected future instant, it is possible to relate such prediction 
to the position of the gun, point the gun ahead of the ship and fire 
the gun so that the ship and projectile will arrive at the same yioint 
simultaneously. This [)ro< t'dure is known as position-finding, and 
the most common development of it is the horizontal ba.sc system 
which requires two observation iiosts located at the end of a 
(arefully measured line some thousands of yards in length, called 
a ba.se line. These stations are e(|uippi‘d with powerful optical in- 
.striiments with which simultaneous observations arc made on the 
target. The data thus obtained are telephoned to a central sta¬ 
tion called a plotting-room, where they are processed, either 
graphically or automatically, so as to result in determination of 
the distance and direction of the target from the guns. These re¬ 
sults are then set on appropriate scales on the guns or carriages, 
the guns are pointed accordingly and arc fired, usually electrically, 
at the proper instant. 

Obviously this system and il.s variations, such as the vertical 
base system in which the height of oru' ob.serv'ing instrument 
above .sea level replaces the horizontal base of the parent system, 
depend uiion ability to .see the target from shore. In the case of 
long range fire, where the target is invisible from .shore, the 
shooting must be directed from aircraft. Such fire will naturally 
be less accurate than that directed by shore stations and will in¬ 
volve wireless communication betwei'ii aerojilane and .shore sta¬ 
tions. ('onverscly, shi{)s' (ire under similar conditions of range 
will be directed by aircraft. It is evident that control of the air is 
indispensable to the delivery of accurate fire by either side under 
these circumstances. 

The necessity for control of the air will certainly lead to ex¬ 
tensive air activity precedent to naval action against roast di'- 
feiue w'orks. In fact, it may be doubted if such actions will be 
attempted unless air superiority can be gained Hence, tlu* closest 
co-operation and mutual support between coast defence forces and 
defensivi' air forces becomes of paramount importance. Also the 
lirovision of anti-aircraft defence in and about fortified harbours 
Ix'comes essential. While air supremacx' is a [irercquisite of a suc¬ 
cessful attack on fortified harbours, it is ciiually essential when 
a landing is to be attempted on open beaches against well-organ¬ 
ized resistance. In such operations the attacker will be under the 
necessity of disembarking his troops from transports into small 
boats at a great distance from shore and these troopis will need 
(he supiiort of well-directed naval gun-fire from the time of such 
debarkation until they have established themselves on shore. Dur¬ 
ing this time they are most vulnerable to fire of all descriptions 
—infantry, artillery and aircraft. 

All these considerations have given ri.se to the t>q)ical coastal 
defence conception which comprises the following elements given 
in the order of their appearance from front to rear; 

First, distant naval and air reconnaissance to detect enemy 
preparation for an oversca.s movement. 

Second, naval and air action to counter such efforts bc'fore they 
get under w'ay. 

Third, naval and air action to meet such an effort at sea and 
defeat it there if the enemy succeeds in launching it. 

Fourth, naval and air off-shore patrolling and scouting to 
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give early warning of the approach of hostile forces. 

Fifth, naval and air in-shore patrolling to cover naval mine 
fields or other obstructions. 

Sixth, army controlled mines and accessories and fixed under¬ 
water obstacles and listening devices. 

Seventh, coast defence artillery, fixed and mobile, in combi¬ 
nation with anti-aircraft guns; with both fire control and search¬ 
lights supplemented by aircraft support, warning service and 
beach defence. 

Eighth, mobile army forces of all arms strategically located 
and capable of rapid movement and co-ordinated action. 

This set-up when composed of troo{)s well-organized, well- 
trained, w'cll-equippcd, well-supplied and competently led can 
make a hostile landing effort so expensive to the attacker as to 
deter him from the attempt except as a last resort or unless he 
has such overwhelming superiority in one or more elements of 
combat as to convince him that his effort will succeed. 

Defence Against a Minor Attack from Sea and Air.— 
Such an attack would be undertaken by cruisers or lighter craft 
and would consist of raids on shipping, bases, or port facilities, 
usually for destructive iKirposes. Tlic princifffes underlying coastal 
defence against such attacks do not differ from those mentioned 
above and the installations necessary to repel such attacks differ 
from those listed only in degree. Shore installations must furnish 
the same amount of protection to the object defended as in the 
case of major attacks and must have the power and capacity to do 
this. 

Localities which are thought to be subject only to minor attacks 
might have their defences less far advanced than those which can 
expect major attacks, and heavy concentrations of fire might be 
provided to cover interior channels or water areas. Also, lighter 
guns might be considered sufficient!>■ powerful to cope with such 
naval units as arc likely to be brought into action by a raiding 
force of cruisers or lighter craft. Wherever possilffe full ad¬ 
vantage should be taken of high ground for battery sites in order 
to reap the benefits of plunging fire on ships’ decks which are 
less well protected than their sides. 

Defence Against a Close-in Attack from Sea and Air.— 
An attempt to bring the attack to close quarters may accompany 
either a major or minor hostile effort. Such an attempt might 
have as its objective the blocking of a channel, as in the British 
attack on 7 .eebrugge on the night of April 22-23, 191.S, which re¬ 
sulted in temporarily blocking the canal to Bruges, an important 
German submarine base; the destruction of ships within a har¬ 
bour or a ])rotcctive anchorage, as in the torpedoing of the Turk¬ 
ish ship “Stamboul’’ in the harbour of Constantinople fl.stanbul) 
hy the British submarine “E-ii” in daylight, or the sinking of the 
British battleship “Royal Oak” inside Scapa Flow by the German 
submarine commander, Lieut.-Commander Gunther Prien in Oct. 
1939; the destruction of docks, port facilities, shijiping and goods 
as in the destructive raids made by the English on the Dutch coast 
after their defeat of Dc Ruyter off North Foreland in July 1666; 
or. finally, landing raids such as that planned and executed by 
Admiral Sir Reginald Bacon of the Dover Patrol against Ostend 
in 1917. Such attacks are most likely to be made with light craft, 
destroyers, fast motor boats or submarines, and will be charac¬ 
terized by speed. Admiral Bacon’s memorandum to the Admiralty 
advocatinga landing on the Belgian coa.st .said; “S{>eed of landing 
is the great element of success. It is in fact the whole underlying 
principle of the scheme to get men in numbers ashore before the 
enemy has time to apjireciate the landing points. . . 

The best chance of succe.ss for close-in attacks lies in night op¬ 
erations. The most effective defence against such attack is fur¬ 
nished by rapid-fire batteries of medium and small calibre, .search¬ 
lights, mines and obstacles such as booms and nets. The rapid- 
fire batteries should be amply supplied with ammunition and a 
liberal number of searchlights should be provided. These may l)e 
either fixed or mobile but should be of a size and power .sufficient 
to illuminate vessels at ranges of several thousand yards under 
favourable conditions of visibility. Searchlights arc known by 
different names according to their tactical emplovment, for ex¬ 
ample. observation lights, searching lights and illuminating lights. 
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Both anti-aircraft artillery and aircraft may he used effectively 
against clo.se-in attacks. Naval ves.sels are extremely vulnerable to 
attacks by aircraft of the dive honilKT type and the fire-power of 
newer types of anti-aircraft guns makes them especially effective 
against light craft. Raiding attacks may expect to encounter con¬ 
centrations of fire from all defensive \vea]>ons. 

Miscellaneous Coast Defence Provisions.—The necessit)’ 
for providing defence against gas attacks which might be delivered 
by means of gas shells fired from ships' guns or ga> bombs 
dropped from aircraft led to the gas-proofing of fire control sta¬ 
tions. command posts and ammunition shelters Masks and i)ro- 
tective clothing are provided for iho.se men whose duties require 
them to remain in the open air. 

Beach defence, involving the construction of field works such 
as trenches, machine gun emplacements and wire obstacles is or¬ 
ganized for important localities; a complete system of communi¬ 
cations connecting all defensive elements is established; warning 
services are placed in operation and [)reparations are made by 
mobile troops to launch strong counter-attacks against tin* eneiny, 
should he succeed in effecting a landing at any point. 

Defence Against a Major Attack by Land and Air.—.\i- 
tack.^ of this .sort must be vi.sualizcd ;rs an ever-present possibility 
especially by tho.se nations separated from powerful, unfriendl\- 
neighbours only by land frontiers. Against thes(‘. harbour defence 
fortifications are not particularly effective, priiuipallj' because 
heavy coast artillery guns are siK’cial W'capons designed and built 
to fire armour-pjcrcing shot and shell which are not well adapted 
for use against land or air farces. Also, many coastal batteries 
were formerly so emplaced that they could fire only seaward. 
Again, submarine mines, nets and other obstacles are useless 
against land forces. However, the modern practice of emplaeiitg 
coastal guns so that they can deliver all-around fire and possible 
developments of large calibre high explosive ammunition have 
given harbour defence fortifications semte additional value against 
hostile land forces operating within range of the big guns Anti¬ 
aircraft defences, both fixed and mobile, may be expected to 
acquit ihemselve.s as creditably against laiul-ba.sed c*nem}’ a\'iation 
as against fleet-based aircraft. 

Defence against a major land and air attack is primarily the 
re.sponsibilily of the mobile forces but coast fortification trooi).s 
must bejirepared to afford such su[ii)orl as their ca).)ac ilies permit. 

Defence Against Minor Attack by Land and Air.—Obser¬ 
vations containc'd in the j)re\’ious paragraph ap|)ly equally well to 
attacks of this sort. 

Defence Against Major or Minor Attacks by Land, Sea 

and Air.-'The employment of coastal defence' wc‘apon> and forces 
aKainst attacks hy comiunations of land, sea and air forces will 
obviously follow the principles and methods outlined for u.se against 
.sea and air attacks. The addition of land force.s by the attacker must 
be counteracti'd by the mobile lorces of the army. 

AIR ATTACKS 

Tlie scope of air attacks against coast defence installations will 
vary according to whether or not the enemy aircraft can operate 
from land basc-s or from aircraft carriers and also with the strategical 
situation. In any ca.se, both anti-aircraft artillery and delensive 
aircraft must be provided to resist whatever effort the enemy may 
make. In cases where a landing is intended, it may be taken as cer¬ 
tain that inten.se air attacks will be delivered against coast defence 
fortifications in the area, for the purpose of de.stroying or at lea.st 
neutralizing their actual or potential fire-power. 

Command..In situations rec|uiring an inten.sive effort to defend 

a coastal region both army and navy forces will be involved. When 
air forces are separate entities, they too will be involved as such. 
Then questions concerning the responsibilities and authority of each 
element of the defending force's will arise. As has been said, the 
close.st co-operation hetween all elements is essential to a .succe.ssful 
defence, and experience has shown that, in general, the only way 
by which this co-ordination can he assured is through unity of com¬ 
mand. This simply means that one individual officer from army, 
navy or air force is placed in command of all forces engaged in the 
delensive effort. His order.s mu.st he obeyed by all, His authority 
over troops from those forces to w'hich he does not belong u.sually 
extends only to combat operations In other words, the commander’s 
authority docs not cover interferc'nce with the admini'stration or 
discipline of troops from other services, but only their emjiloyment 
in battle. 

Harbour defences, being strongly fortified elements within the de- 



COAST GUARD 


920 

ffmivt- orjranizailion of coastal areas, their commanders function 
unckr the commamlers of the coastal areas, as part of the tactical 
chain of tomniand. 

Planning. Tlic (o-(»pcralivf effort whic h successful coast defence 
entails makes manriatory careful aflv.-in(;c planning. Defensive projects 
foveriiiK in great clelail the- hwation, organization and extent of 
defen.sive fortitic ations are prepare;d in time of peace. Th<‘sc projects, 
UJ»ualiy the work ot ofticers representing all the defence lorce.s who 
are familiar with local geograidiic and h>flrographic condition!), form 
fhc‘ basis upon which the rlc*fen.sive effort will be built in case of 
hostile attack. These projects are furthered by detailed plans for the 
ulili/ation of available troops, and these plan.s, too, arc prepared in 
lime of peace. Plans •■maniiling from the headquarters of large units 
of coastal defence organi/ations carry instructions for subordinate 
units. Plans of tlu- subordinate uriil.s are so constructed as to support 
the plans r)f higher lu-adtiuarters. 

Conclusion. It may fairlv concluded that the problem of 
coastal ilefence is both intricate and extensive. Modern opinion in¬ 
clines to the view that successful coastal defence? operatioas demand 
unified, co•ordifi.'itcci ftani play on the jurt of all elements of the 
defen;iive forces, naval and military alike 

Hn»i.lo<;kAiMiV. Alfred T, Mahan. The infturnfr of Sen Powrr 
upon Hi^torv (192X ed.) and lusnan. of thr War with Spain (1899); 
Sir Kegin.ild 11 S. Hacon, 77 ic Dover Patrol (loicj); Charles Lee 
Lewis, Patfioin Old World Sea Pighters (1929) ; \'arious issues of The 
Journal, I’S Arlillerv (r<).M 40L (C. H. Tv.) 

COAST GUARD, a force usually naval in character, main¬ 
tained in some countries for the suppression of smuggling or af¬ 
fording assi.slance to vessels in distres.s or wrecked and for other 
duties incidenl.d to a scMhoard, c ,1;.. signalling, etc. 

To cope with the intensive smuggling which followed on (he 
conclusion of Ihe N.ipoleonic wars a .special Hrilish preventive 
service w.as fornted, ofTKered by half-pay naval lieutenants, to 
work in conjunctitni with the revenue cutters and riding ollicers 
to whom hitherto Ihe duty of the [irotection of the revenue had 
Ihmmi enfru‘-fc‘d Until rKjtt the* control of (his .service was vested 
in the customs, hut in that >'e:ir the service was reorganized and 
came, for purposes of admirtistration, under the Admiralty, taking 
Ihe name of Coastguard, but it was not until 1H45 that it assumed 
a naval chaiacier, In the Coastguard .Act was pa.ssed and 
the service transferred entirely to the control of the Admiralty, 
fly the provisions of this act the Coastguard were, in time of war. 
to be usc'd for tlie dcdence of the coast and as a re.servc for the 
navy, The prolec tion of the revenue rem.tined, however, the pri¬ 
mary function in time of peace. 

I'rom the establishment of (he Coasiguarfi—both j^rior to and 
since its transfer from the board of customs to the Admiralty— 
certain services connected with wrecks, casu.ilties at sea, and life¬ 
saving gctic-rally wc’re underl.iken gradually by the force. 

The main work of the Coastguard in time of peace, therefore, 
was on ln'half of government dc'partments other than the Ad¬ 
miralty. the' hoard of trade and board of customs, the former lie- 
ing the government department responsible' by Act of I’arliament 
for the est.ililisbinent and maintenance of rocket and other life- 
sa\ing .stations on llu' coast of Gr<‘a( Hritain The personnel were, 
however, trained regularly in their naval duties, at first by pc-riodi- 
cal cruises in Coastguard ve.s,s(-|s .stationed at various ports on the 
coa.st and subsequcmtly by embarkation in the Heel during the an¬ 
nual m.'tnoc'uvres, A certain portion, however, were organized 
aud trained a.s a signal sectiem for the purpo.se of manning signal 
stations around the coast in the event of war. This system pre¬ 
vailed at the outbreak of the World War, 

On the conc lusion of ix'ace Ihe Ccxistgunrd was reorganized, the 
f>ersonnel bc'ing composed of naval pc'nsioners in [ilacc of active 
service ratings. The force, however, continued to he officered by 
otfuers on the active li.st and its duties remained substantially the 
same as in pre-war davs 

In t r).?2 as the result of (he recommendations of the Geddes 
Committee an inter-departmental committee was apjwinted to 
enquire what establishment was necessary for carrying out the 
civil duties discharged by the Coastguard, cvhat arrangements 
should Ih‘ made for a divisional re.sponsibility and cost between 
the departments concerned and what economies consistent with 
the maintenance of the necessary national seiA'ices could be ef¬ 
fected The committee reported in effect that the responsibility 
for revenue protection should lx- assumed by the luiard of cus- | 
toms ;ind exrise and that the responsibility for the other non- 


naval services should be assumed by the board of trade. These 
recommendations were accepted by the Government and the serv- 
i(e wa.s reorganized on the lines recommended as from April i, 
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The Coastguard Act of 1856 was repealed by the Coastguard 
bill of 1925 whereby it was enacted that H.M. Coastguard .shall 
consist of such numbers of officers and men as the board of trade 
may, with the consent of the Treasury, from time to time think fit, 
and .shall be raised, maintained, equipped and employed as a 
coast watching force for the i>erformance of the duties hitherto 
[>erformed by the Coastguard on behalf of the board. 

As a result the Coastguard is now, although very much reduced 
in numbers, primarily a life-.saving service, to which end the 
oeganiziition is directed. The t)ersonnel is compo.sed entirely of 
retired naval officers and pensioners from the royal navy. 

In France, although there is no coast guard service in the sense 
of that maintained by Great Britain and the United States, a num- 
l»er of .semaphore stations are established on (he coast, manned by 
long-service men from the navy, called “Guettcurs Semaphorique.” 
Their duties arc primarily concerned with signalling, but the work 
is also of a life-saving character as a look-out is kept for vessels 
in danger or distress, while the personnel have charge of and as.sist 
to w'ork the rocket life-saving apparatus, .should there be one in 
the vicinity of the station. The .service is under the control of the 
minister of marine, stations being under the command of the m.iri- 
time prefect of the district 

Bini,i(M;RAi*nv. Tht* rise anti early history of the Uoasl^uartJ in 
Great Hritain are told in Smuggling Days and Smuggling ILavi by the 
Hon. Henry N. Shaw, R.N. (1892). Information of this nature can 
he found also in The King’s Customs hy Hatton and Holland. Later 
history must he traced in the Queen's {and King's) Regulations and 
Admiralty Instructions of succe.ssive years. The reports of the Inter- 
Depnrtmental Conference on the Coastguard held in 1907 (Cmd. 
4.091) and of the Inter-Departmental Committee on the civil dutie.s 
of the Ctiastguard held in 1922 (Cmd. i,75.U contain much u.seful 
information as to the history and the duties of the Coastguard. 

(H. J.M.R.) 

UNITED STATES 

The United States Coast Guard was originally created by an 
act of Congress approved on Jan. 28, 1915, which combined 
therein the existing U.S. revenue cutter .serv’ice and U.S. life- 
.saving service. The act expressly provides that the Coast Guard 
“shall constitute a part of the military forces of the United States, 
and shall operate under the Treasury department in time of peace, 
and operate as a part of the navy, subject to the orders of the sec¬ 
retary of the Navy, in time of war or when the President shall so 
direct.” On July i, 1939, the Lighthouse Service of the Depart¬ 
ment of Commerce W'as also consolidated with the Coast Guard, 
in accordance with President Roosevelt’s Reorganization Plan 
No. 2. 

The Coast Guard, through its antecedents, the revenue cutter 
service and the lighthouse service is one of the oldest organiza¬ 
tions under the Federal Government. After the Revolutionary 
W’ar. the continental navy was disbanded. There was no sea force 
available for the protection of the coasts and the maritime inter¬ 
est of the new'l>‘ constituted United State.s until the organization 
of the revenue cutter scr\-ire by an act of the first Congress, ap¬ 
proved by President W'ashinglon on Aug. 4, 1790. The vessels 
of the revenue cutter ser\'ice formed the only armed force afloat 
l)olonging to the young republic until the navy was organized a 
few years later. The revenue cutter service was from the first, and 
the Coast Guard still is, charged with the protection of the cus¬ 
toms, that is, with preventing smuggling from the sea. 

The former lighthouse service had its beginning in the act of 
Congress of Aug. 7. T789. one year prior to the establishment of 
the revenue cutter ser\’ice, which provided that lighthouses and 
other aids to navigation should be maintained at the expense of 
the Federal Government,and which resulted in the U.S. taking ov'cr 
12 lighthouses originally built by the colonies or the States. 

The Coast Guard has played a distinguished part in every war 
in which the United States has bt'en engaged, with the exception 
only of the war with Tripoli. The records show' that of the 22 
prites captured by the UrvittKl States during the difficulties with 
France in 1798 and 1799 the Coa.st Guard cutters captured 18, un- 
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aided, and assisted in the capture of two others. A Coast Guard 
vessel made the first capture afloat in the War of 1812. The sup¬ 
pression of the piracy which prevailed during the first quarter of 
the 19th century in the Gulf of Mexico was due chiefly to the 
Coast Guard. The cutters waged a relentless war upon the pirates, 
pursued them to their every resort and rendez\'Ous, and attacked 
and disfx*r.sed them wherever found. Vessels of the Coast Guard 
service participated actively in the Seminole Indian War, in the 
Mexican W'ar and in the Civil W’ar. The cutter “Harriet Lane” 
was attached to the squadron of naval vessels that was sent to 
Paraguay in 1858, The Coast Guard cutters fought alongside ves¬ 
sels of the navy in the Spanish War. The cutter “Hudson” was 
actively engaged at the battle of Cardenas and the cutter “Mc¬ 
Culloch” was with Admiral Dewey’s fleet at the battle of Manila 
bay. When the United States entered the World War, the entire 
Coast Guard, in accordance with law, passed into the naval estab¬ 
lishment. Coast Guard vessels fought submarines and performed 
escort and patrol duty in the European war zone, and officers and 
men served with distinction in practically every’ phase of naval 
activity. The sinking of the Coast Guard cutter “Tampa,” after 
she had safely escorted her convoy to an English port, by an 
enemy submarine, Sept. 26, 1918, when every soul on board, 115 
in all, was lost, constituted, with the sole exception of the loss of 
the navy collier “Cyclops,” the largest individual loss sustained 
by U.S. naval forces during the war. 

In time of peace the Coast Guard maintains a constant readi- 
tu'ss for war and is prepared to pass into the naval establishment 
on 24 hours’ notice. It is a real and valuable part of the national 
defence. In addition, it is charged with a large number of im¬ 
portant peace-time duties, most of which are csseniially humani¬ 
tarian in their character. Its most important function, in time of 
peace, is that of saving life and property at sea, Its ships cruise 
actively along the coasts at all times, and particularly in the most 
dangerous weather, to render aid to vessels in trouble. In addition 
to the .ships and supplementing their work in rescuing human life, 
a cordon of about 200 Coast Guard stations (formerly known as 
life-saving stations) protects the shores. 

The Coast Guard clears away derelicts and other floating ob¬ 
structions (0 navigation that con.stitute a very real danger (o ship)s 
at sea. It maintains the international ice patrol along the trans- 
Atlantic steamer lanes, a .service that was instituted following the 
sinking of the steamer “Titanic” April 14. 1912. Since the Coast 
Guard took charge of this patrol there has not been a .single life 
lost by collision with icebergs or ice-fields in the North Atlantic. 
The cutters protect the seal herds and other fisheries in Alaskan 
waters and visit the remote parts of the Alaskan coast, carrying 
medical aid and the benefits of law and civilization to the whites 
and natives in those far northern regions. The Coast Guard 
enforces the regulations governing anchorage of vessels in navigable 
waters; it aids in the enforcement of the navigation laws governing 
merchant vessels and motor boats; it supprcsse.s mutinies on merchant 
vc.ssels; it protects human life and maintains order at regattas and 
large marine parades. During the great Mi-ssissippi flood in the spring 
of 1927, the Coast Guard service sent 674 officers and men and 128 
vessels and boats into the inundated regions. It removed 4.i,8S3 
persons from perilous positions to places of safety and saved 11,31.3 
head of live stock. During the fiscal year ended June 30, 1940, the 
number of lives saved or persons rescued from peril by the Coast 
Guard was 14,070. The number of derelicts and other obstructions 
to navigation removed or destroyed was 83. The number of persons 
on board vcs.sels assisted was .",.1,084. The value of vc.sscls as.sLsted, 
including their cargoes, was $88,016,268. The number of vessels 
boarded and thdr papers examined was 39450. 

On June .30, 1940, the Coast Guard fleet consisted of 34 cruising 
cutters. 52 harbour cutters and launches, no patrol boats, and 86 
small picket boats. The personnel con.sisted of 600 commis.sionrd 
officers, 291 cadets, 759 chief warrant and warrant officers, and 13.267 
enlisted men. 

There are about 200 Coast Guard (life-saving) stations. The equip¬ 
ment of Coast Guard .stations consists of the beach apparatus—line- 
projecting guns, hawsers, breechiis-buoys, etc.—flag and pyrotechnic 
signals, life-cars and life-boats, surf-boats and other types of boats, 
all intended to rescue persons in peril at sea. The maintenance of 
aids to marine navigation, which is now a function of the Coast 
Guard, as a result of the consolidation with it of the former light¬ 
house service, consists of marking about 40,000 mi. of coast line with 


lighthouses, lightships, radiobcacons. fog signals, buoys and beacom, 
These aids, of which there are 30,000. are widelv di.'itrihuled over 
the Atlantic and Pacific coasts of continental United States, the Unitetl 
States waters of the Great Lakes, and the waters of Alaska, the 
Hawaiian islands and Puerto Rico, and the Mi.ssissijjpi river and its 
navigable tributaries. There are about 500 lighthouses having resi¬ 
dent keepers in attendance; lightships are rnaitUained on to .stations; 
and a fleet of about bo tenders is used in the maintenance of the 
buoyage system and other duties, About 14s radiobeacons are in 
operation at strategic points, and there is a total of about 1.500 fog 
signals. Publications of the Coast Guard dealing with the navigational 
aids include the Light Lists {5 volumes), a weekly notice to mariners 
for the coasts, a weekly notice to mariners for the Great Lake.s. 
radioboacon charts, and miscellaneous jiamphlcis dealing with the 
significance and use of navigational aids. The historic motto of the 
Coast Guard is Prtro/MS ( “.Mways Prepared"). (R, R W.) 

COASTING, usually called tobogganing iii.v.) in Kuroi)e. 
the sport of sliciing down snow or ice-covered Itills or artificial 
inclines upon hand-slcds, or sledges, proxided with runners shod 
with iron or steel. It is uncertain whether the lir.si .American 
sled.s were copied from the Indian toboggan.s, but no sled without 
runners was known in the United States before 1S70. cxcejU to 
the woodsmen of the Canadian border. American laws have 
greatly restricted and in most places prohibited the praGice, once 
common, of coasting on the highways, and the sj^oit is mainly 
confined to open hilLs and artificial inclines or ihutes. Two forms 
of hand-sled are u.sual in America, the original “(lii)i)er‘’ type, 
iiuilt low. with long, pointed sides, formerly shod with iron hut 
since 1850 with round steel rods for runners; and the light, 
.short “girls’ sled.” with high skeleton sides, usually Hal shod 
There is also the “double-runner.” or “bob-sled,’’ formed of two 
Upper sleds joined by a board and steered b>’ ropes, a wlieel or 
cros.s-bar, and seating from four to ten persons. 

In the U.S., coasting enjoyed considerable popularity into the 
early decades of the 20th (enlury. After i<)32 it ceased to be 
rated an important winter-sfxirt at resorLs in the Adirondatks of 
npi-er New York st.ile and New England, where the emphasis is 
all on skiing. In the eastern cities of Canada, however, coasting 
i.> still a popular pastime, llie chute at Mt. Royal, Montreal, 
consists of five tracks side by side, separated by iec. Dufferin 
Terrace, Quebec, has a three-track chute. 

In Scandinavia several kinds of .sled are common, but that of 
the fishermen, by means of which they transport their catch over 
the frozen fjord.s, is the one used in coasting, a sport especially 
popular in the neighbourhood of Oslo, where there are courses 
nearly 3 mi. in length. This .sled is from 4 to 6 ft. long, with skele¬ 
ton sides about 7 in. high, and generally holds three persons. 
It is steered by two long stick.s trailing behind. On the ice the 
tivlierman i)ropels his sled by means of two short picks, Tlie 
general Norwegian name for sledge is skijatker, the primitive 
form being a kind of toboggan provided with bro.ad w<;oden run¬ 
ners resembling the .ski (q.v j. In northeni Sweden and Uinland 
ibe commonest form of .single sleds is the Sparkstottingcr, built 
high at the back, the coaster standing up and steering by means 
of two handles projecting from the sides. 

Coasting in its highest development may be seen in Switzer¬ 
land. at the fashionable winter resorts of the Engadine, where 
it is called tobogganing. The first regular races there were or¬ 
ganized by John Addington Symonds, who instituted an annual 
contest for a challenge cup. open to all comers, over the steep 
post-road from Davo.s to Klosters. the finest natural coa.st in 
Switzerland, the sled used being the jirimilive native SchlittU or 
Handschlitten, a miniature copy of the ancient horse-sledge. 

The construction of great artificial rmis followed, the most 
famous being the “Cre.sta” at St. Moritz, begun in 1S84, which 
is about 1,320 yd. in length, its dangerous cunrC.s banked uj) 
The famous run has an electrical timing apijaralus. The record 
lime for the descent is 53.7 .sec. made in 191 r, an average speed 
of 47 mi, per hour. The total drop from start to finish is 514 ft 
the average gradient i in 7.7, On this the annual “Grand National 
championship i.s contested, the winner’s time being the .shortest 
aggregate of three heats. In 1885 and the following yc.ir tin 
native SchlittU remained in use, the rider sitting upright facing 
the goal, and steering either with the heels or with short picks 
In 1887 the first American clip]>er sled was introduced by L, I*. 
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Child, who easily won the championship for that >’car on it. The 
sled used In' the conlt^slant.s is a development of the American 
t)pe, built of steel and .skeleton in form. VV^ifh it a speed of over i 
70 mi. an hour has Uen attained. 'The coaster lies Hat upon it 1 
and .steers with his feel, .shod with spiked shoes, to render braking 
easier, and helped with the gloved hands. This i.s called the ventre- 
i)-tfrrr ixtsition. The “double-runner” has also been introduced 
iritfj Switzerland under the name of “bob-sleigh.” 

Both bob-sleigh and .skeleton-tobogganing arc controlled by the 
International I'Vch ralion of Bobsleigh and Tobogganing, and both 
races are included in the winter .sports of the Olympic games. 
I'iac h ti.ilion ma\' enttT three sleds in each event hut only two 
may compete. There are rates for tht; 4-man and the 2-man sleds 
(bobletsj. Kates are run on four descents of the track, two on 
eat h ti.iy--'tlie result;-, being determined by the totals of the times. 
Klettrit timing devite-^ are used. 

Bob-slctl rating lirsi hguted in the Olympic games at Chamonix 
in I'fb. when Switzerland won, Great Britain was second 

and Bflf.'ium ihirtl. 

As latt as itj4 5 the only bob-run in the U.S. built to 01 ym)at 
rei|uiremeiit.s w.is that on Mt. V'an Iloevenberg in the Adiron- 
dat ks outside the ^ illage of L.ike IMatitl, N.V. Thi.s run is 2.350 
inelre-^ or approxirn.itel\ il mi, long. The average drop is lo'v'. 
ihf maximum i T'hert* art' a total of 2S curves, some of which 
art* ft. high. T'liere in I'eb. kiw the United Slates won first 
and set Olid places in I Ik* 4-nian bob-.sled rate of tin* third Olympic 
wintiT games. Gt'rmany was third, Switzerland fourth. The 
.’■man ur boblet event was also won by the Ibiiled States, with 
Swii/.erlaiul setond. the United Sl.ales third, Koumania fourth 
In the fourth Ol\'mpii winter games at Garmisch-Partenkir< hen, 
(iermaiiy, l eb, the 4-man bob-sled competition was won by 

Switzerland, but the United States again won the event for the 
2-man sleds 

The 4-man !)ob-sleds of latest design weigh close to 500 11 ) , aiul 
sperais of 70 m p.h. have been attained. 

Srr T. .\. Ciitik, Tdhoiii',lining at St Moritz CiSoO), and Ice Sport \ 
in tht' Istlunian Lihraiy, I.uiulon (rtjoi ); W. Duston White, The Hook 
of H'iHtrr Sports (nj.’sL 

COAST PROTECTION AND LAND RECLAMA¬ 
TION. The boundaries between .'■(•a and land are perenni.ilb 
(hanging, In manv sheltered ba>'s and estuaries the sea is reced¬ 
ing, while along other ixirtions of the sea coast it is continuously 
encrtt.uhing The same causes operate to prodtice both results 
the ri\('is i;in\' dmvn detritus and sediment from the higher 
ground; (he sea. aided bv wind and tide, i.s always eroding ex¬ 
posed portion.s of the seabnard; and rain and frost assi.st in dis¬ 
integrating dills composed of softer .strata. 

RECLAMATION 

T'he main objeits of ret laiming land from the sea are: <a) to 
iturea'^e the are.i of ground available for cultivation; tb) to 
gain land of high ptitential value for some industrial purpose 
or lor muniiipal expansion Exami)les of the first are the fen-land 
reclamations, the ernb.inking and reclaiming of Sunk Island in 
the river Huinlier, and the great '/uider Zee reclamation whith 
was begun in 10:0. T'he reclaiming of nearly 30oac. of fore¬ 
shore by (he con.sl rut I ion of a costly .sea embankment at Ilod- 
barrttw in (.'umberland, for (he juirptise tif mining irt>n-ore under 
the foreshore ami sea lied, and many instances of recTam.ation 
of sites for tlock wtirks, sut h a.s (hat begun at Southampton 
in itj:!), are examples of recl.imation for industrial purjxise.s 
TTu’ reilaiming of the Itireshore at Hack Bay on the west side 
of the Colaba penitisula at Bombay, begun after the World War, 
is a nol.ihle iimlertaking ctuinet tetl with city expansion. The high 
tost of labour and materials comjiared with the value of agricul- 
tur;tl land in recent times ha.s, particularly since the war, rendered 
works of reclamation, solely with the object of cultivation, in 
threat Britain at any rate, usually unremunerative. 

Reclamation in Estuaries. —,\ccretion is the increase of land 
areas brought about by natural forces; e.g., the de[K)sit of silt 
in estuaries. Land which has been raised by accretion nearly to 
high-water level can he shut off from the sea by works of a 
simple nature and the fresh alluvial soil thus obtained is generally 


very fertile. Accretion in estuarie.s is a slow process under or- 
! dinary conditions. Directly, however, a fixed channel is secured 
by longitudinal embankments or training walls, accretion pro¬ 
gresses rapidly by the deposit of sediment in the slack-water be¬ 
hind the embankments. Ultimately the time arrives when the 
water may be altogether excluded by the construction of enclosing 
embankments; these must he raised above the level of the highest 
tide, and should have a flat slope on the exposed side, protected, 
in proportion to exposure and depth of water, with clay, sods, 
fascines or stone pitching. 

In the intermediate stages of the process outlined above much 
may be done to promote the growth of accretion, or warping 
as it is termed, and to ensure the fertility of the reclaimed land. 
The deposit of warp is accelerated by anything which tends to 
reduce the flow and con.sequent scour of the ebb-tide over the 
foreshore; thus considerable advantage wall accrue from placing 
TOWS of faggots or sods across the lines of flow. The light, fertiliz- 
j ing alluvium only deposits in shallow water at high tide and 
where there are no tidal currents. The final enclosure, therefore, 
in (he case of land intended for cultivation, shoulti not be effected 
until this deposit has taken place. A final and rapid deposit can 
sometimes be effected by making sluices in the banks: the turbid 
water is admitted near high tide, and retained until the whole 
of its silt has been deposited, the clear w'aler being allowed to 
escape slowly towards low tide. Premature enclosure must be 
guarded ngain.st; it is more difticult, (he cost greater, the reclaimed 
land is less fiTtile and, being lower, less ctisy to drain. 

The piMclice of reclaiming land in Brili.sh estuaries is a very 
ancient one. The Romans effected reclamations in the Pen dis¬ 
tricts, in Romney Marsh and near Winchelsea; the (’nt losing of 
Sunk Islatid in the Humber W'as begun in the 17th century, and 
now produces an annual revenue of something like fro.ooo; large 
reclamations in the Dee estuary took place in the j8lh century; 
and, in recent times, w'orks have been carried out in the estuaries 
of the Ribhie, Tees and other rivers. The hulk of the recent 
work has been w'ith the object of industrial development. For 
instance, in the Tees estuary large areas of foreshore have been, 
and are being, ret laimed for factory sites and other industrial 
purposes by forming banks of iron-slag obtained from the iron¬ 
works of (he Middlesbrough district. Slag con.stitutcs an exccdleiit 
material for the construction of reclamation banks in localities 
where it can be obtained at a low' cost near the .site of the work.s. 
T'he deposit of alluvial material, during and ;ifter embanking, 
is not an important factor in reclamation for industrial purposi’s 
and w'here (he lev(*ls of land have to be rai.sed it is usual in such 
cases to effect (his by the artificial deposit of tilling material. 

Sea-coast Reclamation. —In the reclamation of land adjoin¬ 
ing the open coa.st, sites where accretion is taking place arc 
obviously the most suitable. Marsh lands adjoining the sea, and 
more or less subject to inundation at high tides, can be per¬ 
manently reclaimed by embankments; hut these, unless there 
is protection by .sand dunes ora shingle licach, are retiuired to be 
stronger and higher, wdth a less steejily inclined and better pro¬ 
tected slofx' th.in is required in estuaries. Wavt”; overtopping the 
hank will quickly cause a breach, and produce disastrous results; 
(he height of (he bank must, therefore, be calculated to meet the 
case of the severest on-shore gale coinciding with the highest 
sjiring tide. Undermining, caused by the recoil of waves on the 
beach, is liable to occur in exposed sites; this may fie prevented 
by a lino-of sheet-piling along the outer toe of the bank. 

.Sea-coast embankments should not generally be constructed 
farther dow’ii the foreshore than half-tide level, as the cost of 
construction and maintenance would increase out of all pro¬ 
portion to the additional area obtained. It is. as a rule, more 
economical to reclaim a large area at one time, instead of en¬ 
closing it gradually in sections, as the cost varies with the length 
of enibiinkment; it i.s, however, mere difficult to effect the 
final closing of a bank, where a large area is thus reclaimed, 
oh account of the greater volume of tidal water flowing in and 
out of the contracted opening. The final closing of a reclama¬ 
tion embankment is best accomplished by leaving a fairly wide 
aperture, and by gradually raising a level hank across its entire 
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length. The embankments in Holland arc closed by sinking 
long fascine mattresses across the opening; these are weighted 
with clay and stone, and effectually withstand the scour through 
the gap: the two terminal slopes of the finished sections are 
similarly protected. 

There are many examples of .sea-coast reclamation; Romney 
marsh was enclosed long ago by the Dymchurch wall, where the 
method of protection adopted in late years more nearly resembles 



Fig, 1.—SEA WALL AT DYMCHURCH. KENT 


the Dutch system than any other work in Great Britain (fig. i), 
and a large portion of Holland has been reclaimed from the sea 
by embankments (fig. 2); the reclamation bank for the Hod- 
barrow iron-mines illustrates the use of puddled clay to prevent 
inliltration. The outer portion of this embankment for a length 
of over 3,000ft. was protected on its sea face by concrete blocks, 
each weighing 25 tons, deposited “pell-mell” (fig. 3) The sea 
embankment of the Hack Bay reclamation at Bombay (q.v.) is 
an example of modern construction on a rocky foreshore. When 
(ompleted the length of (he wall will be 4 miles. 

Breaches in Embankments. —The repair of a breach effected 
in a completed reclamation embankment i.s a more difiicult task 
than that of closing the final gap during construction; this is 
owing to the channel or gully scoured out upon the opening of 
the breach. When a breach occurs which cannot be dosed in 
a single tide, the formation of an over-deep gully may to some 
('xt('nt be prev’cntcd by enlarging the opening. Breaches in 
embankments have been dosed by sinking barges across the gap. 
by piling and planking up, by lowering sliding panels between 
frames erected to receive them, and by making an inset wall or 
liank round the breach. 

The gradual drying of reclaimed land lowers the surface some 
two or three feet; the land therefore becomes more liable to 
inundation after reclamation than before. Accordingly, it is most 
imp(jrlant to prevent breaching of the bank by promjitly repair¬ 
ing any damage caused by storms; and if a breach should occur, 
it must be dosed at the earliest possible opportunity. 

Reclamation by Dredging. —Mention should be made of 
the method of reclamation by dredging material from (he bed 
of the sea or a river and depositing it on shore or behind an 
<‘nibnnkment for the purpose of raising the level of existing 



Fig. 2.—CHARACTERISTIC CROSS-SECTION OF DUTCH SEA EMBANKMENT 
OR DIKE 


land or converting foreshore or sea-bed into dry land. The 
method was first used on a large scale in Holland towards the 
end of the iqth century and has since been extensively em¬ 
ployed in many parts of the world (see Dredgers and Dredging). 
The material, whether sand, silt, day or gravel, is dredged from 
the sea or river-bed by a bucket dredger or a suction dredger. If 
the former is employed the dredged material is usually delivered 
into barges and conveyed to a “pump-asbore” station, where ad¬ 
mixture with water takes place, and a pump forces the mixture 
through a line of pipes on to the land to be reclaimed. If suction 


dredgers arc used for gaining the material it can l»e pumped ashore 
direct through lloating pipe lines, if the dist.irue is not too great, or 
transported by barges from which it is pumjied a.'^hore l>y means 
of a fixed or lloating reclamation pumi). In some instances an 
intermediate pumping station in a long line of delivery pipes 
has been used to “boost ” (re., to speed up 01 relay the (low 
through the piiH\s) the mixture of water and lirtHlgings delivered 
to it from the main dredger. 

COAST EROSION AND PROTECTION 

There is a difference of opinion about the value of much of 
(he works for coast protection, and some consider that money 
expended thereon does not give an adecpiate return Even in 
Holland, whose existence depends on the mainteiiamc of its 
sea walls and defences, authorities are divided on important 
questions both of jirinciplc and practice. Since the clvise of 
the 19th century there has been remarkably little development 
in the means adopted to combat coast erosion; and, generally 



speaking, the methods of construction which still find favour, 
not only in (ireat Britain but also abroad, are the same in 
principle as those which have been used for generations pre¬ 
viously. The royal commission on coa.st erosion. a|)pointed in 
1006, whose final report was issued in iqit, collected and jilaced 
on record much useful information on the subject oi coast erosion, 
protection and reclamation, not. only relating to the United King¬ 
dom but also in reference to foreign countries and Holland and 
Belgium in particular. 

'Die recommendations of the commission regarding the control 
of the fore.shores of the l.’nited Kingdom anil the constitution 
of a central sea defence authority have not yet been given effect 
to by legislative enactment. The report, however, h.is served 
to di.spcl certain erroneous ideas, particularly as to the extent 
of the loss of land due to erosion in the United Kingdom, and 
proves conclusively that (he expense of protecting purely agri¬ 
cultural land is out of all proportion to the value of the land 
thereby saved from de.struction. 

Causes of Sea Encroachment. —Encroachment of the sea on 
the coasts is due to erosion of cliffs and shore material. Of the 
detritus derived from such erosion a i>ortion is carried along 
shore by the combined action of wind, waves and tides. It re¬ 
mains in a state of more or les.s constant movenieiil until it is fi¬ 
nally dejiosited to swell an accreting sand or shingle bank, or is 
driven against some natural or artificial barrier, where it lies 
and is perhaps buried under suli.sequent deposits, The travelling 
shingle and sand or littoral drift is the principal source of the 
beach materials which form, and make good the wastage from, 
the foreshores of the coast. But in the course of this lateral travel 
the particles, large and small, forming the detritus arc still 
further disintegrated. The lighter material is carried off in 
suspension by the sea and ultimately finds a resting-place on the 
ocean bed at a level below the influence of wave action or tidal 
scour. 

The remaining portion of the solid materials derived from the 
destruction of the cliff or shore is more or less immediately trans¬ 
ported into deep water, the finer particles being rapidly swept 
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away fjy Ihf current until linally (le(M>sile(l on the sea bed, and a 
(crtain profxjrtion of the larger material, too heavy to be carried 
in su'Ji»ensinn for any cotisiderafih* distance, is drawn down the 
foresfiore aiui the b<‘d ol the .sea by the under-tow of the waves 
and ultimately makes its way by gravitation into deep water 
where it linds ,i resting place 

Deep Sea Erosion.—The )jio(ess of erosion and littoral drift 
is not canitined to the foreshore and l)each above low-water mark. 



Stjc h kh,ing(‘s are i out imioiisly in prugri'ss below low-water where 
wave action or tidal scour is < .ipable of affecting the sea bottom. 
'I’ltese .igcauies and the gravitating tendency of the particles 
continue at work until the ojijxrsing fortes reach a condition of 
equilibrium I ruler certain conditions mnlerial lying on the sea 
bed below low water and in shallow depths is driven back on to 
Sht' loreshore, luit this is nu'iely a temporary phase in the jvrogress 
of littoral dritt With change of wind or tide the conditions may 
be reversed 

Conditions Affecting Littoral Drift, —The tlirection of the 
y>rcvailing littoral ilrift is in general governed by the direction of 
the tlood-tide, the prevailing winds and (he shajx* of the coast 
Opinictns differ as to the relative effet t of tide and wind, and al¬ 
though the direction of drift is at limes varied by the wind direc¬ 
tion, and (he consetprent wind waves, most comtx'tent authorities 
agree that in the case of Ilritain at any rate, (he prevaiiling drift 
coincides with the set of the' tlood-tide In fact, on the llritish 
coasts (he direc tion of the tlood-tide does generally coincide with 
the direction of the [»revailing winds. On the east coast the drift 
Is from north to south and on the south coast from west to 
east, in both case's in the dirc'Ction of (he tlood-tide and prevailing 
wltul, 

Wht're a coast-line is broken up by deep bays and indentations 
no continuous drift can take place, each hay retaining its own 
char.K(eristic material which is preventewi from leaving it by 
the projecting htadlands extending to low water or Ih'voiuI and 


I forming natural groynes. Numerous examples of the.se conditions 
j are found on the south coast of Devon and Dorset. The direc- 
' tion of the flood-tide is also in many cases altered locally by 
the configuration of a bay; e.g., the deflection of the tide along 
the shores of the bay in a direction opi)osiLe to that of the 
normal coastal current. In ca.sc's where a coast-line is broken 
up by estuaries or rivers the results are variable, depending upon 
the continual .struggle which takes place between the opposing 
forces affecting littoral drift and the tidal inflow and outflow 
of the river, the latter somctime.s aided to a material extent by 
the adilition of large volumes of fresh w'ater. 

During strong winds in a direction contrary' to the set of 
the tide the normal travel of drift may be nullified or even 
reversed. The accumulation of material on a foreshore is gener¬ 
ally brought about by tidal and wave action in calm w’cather, and 
a beach which has [)een depleted during a long s^x-11 of heavy 
weather tesually makes up again, at any rate to a partial e.xtent, on 
the occurrence of calm sea and the cessation of wind. This re¬ 
plenishing is due to the return of a portion of the material 
previously drawn down into shallow water below low-water mark, 
(jcnerally speaking, on-shore gales result in the drawing down 
of the beach material and its gravitation towards the deep sea. 
Off-shore winds, on the other hand, frequently lead to the 
accumulation of material on a foreshore. 

In order to incrca.se the extent of a foreshore or to maintain 
it even in its exi.sting condition, the natural and incessant los.scs 
must be made good by accretion or the trapping of materi.al 
derived from other parts of the coast. This may be done in 
favourable circumstances by the construction of groyiues or other 
works similar in efiect, but the accretion through their agency 
is in ev’cry case accomplished to the detriment of neighbouring 
fore.shores. Thus the large groynes at Brighton trap for the 
time being the greater part tif the shingle travelling from west 
to east, and very little pas.se.s on to the foreshore to the ea.st 
of Brighton, which has ('on.setjuently become denuded. 

Effect of Artificial Projections on Adjoining Coast.— 
'I'he constnution of solid ])iers or otlu'r similar ol)slructions at 
an angle with the general shore line aiul projecting into the .sea 
is, when occurring on a coast-line subjected to erosion, almost, 
inevitably followed by serious depletion of the foreshore to 
leeward. The solid projection, which in many ca.ses is carried 
sufficiently far in a seaward direction to reach comparatively 
deep water, effectively hinder.s (he passage of littoral drift from 
its windward to iLs leeward side. (The terms ‘‘windward” and 
“leeward” arc used in the .sen.se understood by engineers eii- 
: gaged in coast protection work; viz., “windward”—the direction 
whence the prevailing littoral drift proceeds; and “leew'ard”— 
the direction towards w'hich sui h drift takes place,) Thus the 
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erosion of the lee shore is accelerated by the lo.ss of the travel¬ 
ling material which under natural conditions makes good to a 
{rartial extent the ravagi's of the sea. Instances of such stop¬ 
page are numerous on (he English coast. The Folkestone har¬ 
bour pier has arrested the travel of the beach from the west¬ 
ward. and led to the accumulation of a large bank on that side 
and the denudation of the foreshore to the east of the harbour 
.and towards Dover. The construction of the harbour works 
at Dover has stopped the eastward drift at that i>oint and ac¬ 
celerated the dc.stnirlion of the cliffs in St. Margaret’.s Bay. At 
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Lowestoft the construction and subsequent extensions of the 
harbour pier and other works which project at right angles to the 
coast-line at the sea outlet of Oulton Broad have resulted in the 
accumulation of a bank of shingle to the northward and 
serious encroachments on the town frontage to the south of the 
harbour. 

Sea AAtalls.—The conditions affecting the design of a sea wall 
differ so materially that every case must be considered on its 
merits and provided for accordingly. Sea walls may be divided 
roughly into two classes, sloping and upright, each class having 
its advocates among engineers. Generally speaking, walls having 
a sloping face are used in Holland and Belgium, whilst a vertical 
or nearly vertical face is more common in Great Britain. The 
immediate effect of the construction of a wall is detrimental to 
the beach in front of it, although affording protection to the 
cliff or banks behind. Thus the construction of a sea wall on 
a sand or shingle foreshore is in itself calculated to bring about 
the denudation of the beach and the wall may become before 
long the agent of its own destruction. Whilst the wall will 
prevent erosion by the sea of the cliffs in rear of it, the beach 
in front of the wall must he protected and conserved by the 
construction of groynes. Many walls have failed through the 
displacement of the filling behind them by wave action; the 
provision of a substantial and wave resisting surface or paving 
l)ehind the wall is, therefore, of great importance, and has been 
loo often neglected. Suitable provision for the drainage of the 
cliffs, where they exist at the back of sea walls, is also a matter 
of high importance which also has often been neglected with 
disastrous results. Much can undoubtedly be done by draining, 
sloping and i)lanting, to preserve and protect cliff faces, and 
these works ought to proceed simultaneously with the carrying 
out of sea-defence undertakings, when the cost of the latter is 
justihed, to j)roteft the foot of the cliff. 

Sea walls subjected to abra.sion by shingle arc, if faced with 
concrete, very liable to progressive and serious damage. In such 
positions a concrete wall is frequently protected by a facing, 
at any rale over that portion subjected to abrasion, of hard 
stone or flints, For this rea.son also reinforced concrete is 
unsuitable for use in the face work of walls on a shingle beach, 
as the wearing away of the concrete .soon results in expo.sure and 
deterioration of the steel reinforcement. 

Upright sea walls, w'ith some batter on the face, have been 
constructed along the frontage of many sea-side towns, with the 
double purpose of making a 
{)romcnade or road, and of af¬ 
fording protection. A very slop¬ 
ing and also a curved batter 
reduces the effective stroke of 
the wave by facilitating its ris¬ 
ing up the face of the wall, 
but the force of the recoil is 
correspondingly augmented. A 
vertical face offers more direct 
opposition to the wave, min- 
imize.s the tendency to rise 
and, consequently, the recoil; 
while a stepped face tends to 
break up the wave both on 
ascending and recoil, but there is a corresponding liability to 
displacement of the face blocks of the wall. The sea walls 
shown in figs. 6, 7 and 8 exhibit straight, stepped and curved 
forms of batter. The building of the Scarborough wall (1887) 
was followed by erosion of the shale bed on which it was founded, 
and further protective works, including aprons and groynes, had 
to be added subsequently. A sea wall at Bridlington, constructed 
in 1888, and, like the walls at Hove and Scarborough, protected 
by groynes, is shown in fig. 9. At Blackpool walls of the Dutch 
type but with somewhat steeper aprons have been built on an 
extensive front (fig, 10). 

Groynes. —However effective they may be in collecting travel¬ 
ling material, groynes will not in all cases prevent the waves 


925 

reaching the top of a cliff or bank and eroding it to a greater 
or less extent. A combination of the two forms of protection- 
groynes and wall—is frequently desirable, but groynes alone 
have on many low-lying foreshores, partii ularl>' where there are 
no cliffs, proved successful and etlicient without the construction 
of sea walls or protec ted bank.s. as 
for in>tance on the four nn of 
shore between Worthing and 
Sluueham, In some cases protec¬ 
tion of I lie crest of a lieach above 
high water has Ixa-n secured with 
success by the construe.tion of a 
timber barrier or wave screen, 
formed of pilc.“s spaced apart and 
driven parallel to the line of shore. 

Gr<.)ynes may be divided into 
two main classes; (it high and 
substantially built structures of 
timber or other material; (2) 
low grnyiu's of inexpensive and 
light construction usually placed 
at short intervals apart In gen¬ 
eral low, light gro\nic‘sarc-suitable 
on flat, .sandy foreshores which 
are not exposc-d to sudden and 
extensive ch.'inges of level. In any case it is undesirable to build 
up the pl.inking of a groyne to a consiilerable height above the 
fore-shore level exi.sting at the time of construe I ion, and "it is 
preferable to rai.se the groyne by the addiliein of planking to 
keep pace with the accretion of beach material. The use of 
n-inforced cemcrete for the construction of groynes has frec]uently 
been advocated, but is unsuitable im shingle beaches on account 
of the rapid abrasion of the thin concrete covering of the aiw] 
reinforcement. 

Groynes although, in Britain, usually constructed of timb(.‘r 
are sometimes built of concrete or masonry; ex.imples are the 
high groynes at Brighton and Hastings (fig. n ), which are faced 
with flints to protect the concrete from abrasion by .shingle, A 
typical high timber groyne at Eastbourne is shown in fig. 12 
and a low groyne of lighter construction in fig. 

Groynes, speaking generally, to be of maximum efficieni'y 
.should be at distances apart about equal to, or little more than, 
their le-ngfh. They should extend continuously from the sliew 
or work to be protected to the vicinity of low w.iter of spring 
tides. There is much diversity of opinion and praetice- with reg.ire! 



Fia. 8.—SEA WALL eNORTH CLIFF > AT SCARBOROUGH. YORKSHIRE 


to the direction in which groynes should iwint. Some authorities 
advocate their direction at right angles to the shore line, others 
pointing slightly to windward and .<ome prefer a leeward direc¬ 
tion. No general rule can be l.iid down and a jilan suitable for 
one locality may prove a failure in another. The opinion of the 
majority of authorities, however, apfx-ars to favour a dim >ion 
pointing slightly to windward. 

Relative Extent of Loss and Gain of Land. —The i viderue 
as regards the total superficial area gained and lost in recent 
years on the coasts and in the tidal rivers of Great liritain shows 




Fig 7.—SEA WALL AT MARGATE, 
KENT 
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that far larger areas have been ftained by accretion and artificial 
reclamation, taken tojfe'ther, than have been lost by erosion. 
hA’idence laid before the royal commission by the Ordnance 
Survey Department in 1907 showed that within a period, on the 
average, of about 37 years, about (i.O^oac. had fxten lost to the 
L'nited KiriKdom, while ,:}H,cooac had been gained. Most of the 
c^iin has been in tidal e.^tuaries, while the lo.ss has been thiclly 



on the open coa.st. Moreoser, the ^Min ha.s been due in the j 
main to the deposition of sediiTieiit brouKhi down by rivers and ; 
to artiluial redamation, It is, liow-ever. [irobable that the land ! 
litst ha,.-, been more than compimsated for by land naturally 
a('( reled. 'I'he it'j>ort of the royal lommission cont.iins the 
follow inj.' sl.alement .— 

“ The (‘latsion . . . would have been far more serious if ex¬ 
tensive works of defence had not l.'een constriu ted by local 
ant hoi it ii-s, railway lornpanies and others, at .1 Kreat cost, though, 
on the other hand, sin h works in m.uiy plates h.ive been re- ; 
sponsible for erosion ot the neitthbouriuK toasts by interferinR 
will) the norm;il Irax'el of tht' be.tt h materi.d. On the whole we 
think, howeter, that while some lotalities have suflered st'rionsly 
from (he fill roat luneiit of the sea, from a national point of view 
the extent of erosion need not be tonsidered alarming.” 

Removal of Shingle.—Heath material is too often limited 
in (|uaniit>' and the (|uesiion arises whether its removal for 
t onmien i ll purposes should be allowed 'Eht- results of natural 
erosion and denudation are, in many inslatues, agjtravated by 
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this prat till' 'Ihe ptnvers intsscssed by the Board of Trade 
provide for the issue of prohibitory orcier.s and, in certain cir- 
ciimstantes, where the removal of beach or sand tan be shown 
tti be injurious, sut h ortlers have been fretiuently made. 

,Co*t of Coast Protection.—The cost of construction of 
grtiynes varies very considerably with the design ami local con- 
diiions. Before the Worltl War light low groynes might Ih' con- 



type frequently constructed at Brighton and Hastings, cost as 
much as iy or £8 pt‘r lineal foot. 'JThe initial capital cost of pro¬ 
tection per mile of shore was seldom less than £4,000, even when 
no sea wall was constructed. Under present conditions these 
figures should be nearly doubled. The annual charge for repairs, 
interest on capital, and replace¬ 
ment may be put at not less 
than 10% of the original capital 
cost. 

The cost of protecting purely 
agricultural land which is subject 
to erosion must of necessity, un¬ 
der the conditions which u.sually 
prevail, be considerably in excess 
of the value of such land. 

Protection under such conditions 
is only justified when agricul¬ 
tural land is in the vicinity of towns, and erosion, if not stopped, 
is likely to lead to those towns being outflanked by the sea and 
in situations where the works have as their objett the preserva¬ 
tion from inundation of areas of low-lying land of considerable 
extent. It is not desirable, even if it were practicable, to prevent 
erosion of all parts of the coast, as the w-asfe of the cliffs provides 
the greater part of the beach material which acts as the most valu¬ 
able agent of protection. 

The expenditure incurred in the construction of .sea defences 
by many of the coastal towns of Britain in recent yi’ars has 
been very considerable an*d in some cases has inqxised a heavy 
burden on the inhabitants. As an instance the case of Sidrnouth, 
a seaside town on the south coast of Devon, having a poinilation 
of about 6,000. may be referred to. As a result of exceptional 
gales the sea defences of the town over a frontage of under 
half a mile were .seriously damaged ;ind undermined between the 
years 1917 and 19:5 and the construction of new sea walls and 
groynes, completed in lo.’o, entailed an e.xpenditure of over 
£ 100,000 

Sand Dunes and Alluvial Flats. —The preservation of sand 
dunes is most important along (ertairi jiarts of the (oa.-.! where 
they afford protection to low-lying areas behind them, and they 
should in these cases he maintained and fostered by the encourage¬ 
ment of (he growth upon them of marrum ami other grasses, 
which help to bind the sand togi'iher. Where drifting of blown 
sand occurs much may be done to check it. by the fostering of 



Fig 12 —CROSS-SECTION OF CHARACTERISTIC HIGH TIMBER GROYNE AT 
EASTBOURNE. SUSSEX 


such grassc.s. The process of natural accretion on alluvial flats 
has been hastened in many cases by the planting of suitable 
vegetation such as rice gra.ss (spartvui), and in this way land 
may in time be reclaimed by entirely natural means. 

CONDITIONS IN HOLLAND AND BELGIUM 

A large part of Holland and some portions of Belgium arc 
below the normal sea level and arc protected from inundation 
by artificial embankments (dikes) or by narrow belts of sand 
dunes. The foreshore works on the coast of Holland and Belgium, 
although of great interest and attended with considerable success. 



Fig 11. CROSS-SECTION OF CON¬ 
CRETE GROYNE AT HASTINGS. 
SUSSEX 


Strutted at .1 cost of from los to £r ix*r foot lineal, and groynes i do not afford examples to lx- followed as affecting the .sea defences 
ot more Mib.-^i.miial construction from £i to £.i iJer lineal ftwit. • of Great Britain and other countries exhibiting physical char- 


wliile .some of the large comrete and masonrv' groynes, of the ; acicristics similar to those of the latter. The protection works 
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in such cases as Blankenberghe. Heyst. Scheveningen, Kallantsoog 
and Petten are of great magnitude and the engineers responsible 
for these works, particularly in Holland, have at their command 
the accumulated experience of centuries of sea-defence work. 
The local conditions with w’hich these works have to conform— 
viz , low flat foreshores consisting entirely of sand—are wholly 
different to those generally associated with sea-defence works in 
England. The large expenditure 
involved is justified by the neces¬ 
sity of .securing the safety, not 
only of the sea-board.but of large 
tracts of the countries them¬ 
selves. Investigations in Holland 
are said to indicate a continuous 
subsidence of the land of that 
country relative to the sea level, 
amounting to about 15cm. per 
century. 

The North sea foreshores of 
Holland and Belgium consist for 
the most i)art of fine sand; sim¬ 
ilar deposits border the lower 
portions of the numerous river estuaries which penetrate far 
inland, hut in the higher parts of these the foreshores are generally 
rf)mp()secl of fine sarivi cov'ered with clay or mud The foreshores 
of the North sea between high and low w'ater have an a\’erage 
gradient of about 1 in .45 and the shores above high water normally 
slo[)c at about i in 25. Submerged sandbanks more or le.ss paralhd 
to the .shore are a characteristic feature of the North sea and 
estuary coast-lines of Holland and Belgium. These, where they 
exist, afford consich’rahle protection to the .sandy shores during 
on-.shore gales. In calm weather and with off-.shorc winds .sand 
accumulates on th(‘ foreshores. 

SEA DEFENCE WORKS 

The most important forms of sea defence works in common 
u.se in Holland are: (aj groynes, (li) sea walls or “dikes” and 
(c) fascine mattresses with stone ballasting for the protection of 
submerged banks. 

Groynes.—Groynes arc usually constructed at right angles to 
the shore line and are maintained as a rule at a small height 
above the average foreshore level. On those portions of (he North 
sea coast which are most e.\posed, groynes arc placed about 250 



Fig 14 — characteristic cross-section of mattress groynes on 
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metres apart and are extended out beyond the low-water line. 
Many of the groynes on the Dutch coast are constructed of layers 
of fascine mattresses covered by heavy stone, having their crests 
almost flat or turtle-backed with side slopes of i in 2, or flatter. 
The fascine, or brushwood mattresses are held together and pinned 
down by rows of piles. Wide bru.shwood aprons, with heavy 
stone covering forming flat slopes, are constructed on cither side 
of the groyne in order to protect the flanks against scour (fig. 14 ). 
The groynes arc carried up above the line of high water to meet 
the base of the sand dunes or the protecting dikes. These groynes, 
inclusive of the side aprons, arc often of considerable width, 
sometimes as much as 30 metres at their deepest and widest parts. 
The cost of groynes recently built in Holland has varied from 
£4,000 to III,000 each. 


On the coast of Belgium at Blankenberghe and in its vicinity 
the shore is groyned on an extensive scale. The groyne.s on the 
av'erage are about S2oft. long and oSoft, apart; they resemble 
the typical Dutch groyne in form and are constructed wfith a 
foundation of mattress work or concrete, faced with brickwork 
or .stone pitching (figs. 15 and lO). 

Dikes.—On much of the North sea coast-line of Holl;md and 
Belgium, where (he beach is protected from en.>sion by gri»ynes, 



Fig. 15.—CHARACTERISTIC CROSS-SECTIONS OF GROYNES AT OSTEND 
AND BLANKENBERGHE. BELGIUM 


the sand dunes or the loasta! embankments (dikes) are frequently 
jirotected by a flat slo[U‘ of brickwork, or basalt or other stone 
pitching, or concrete slabs laid on beds of day, rulihle and 
mattress work (fig. 2). In situations, sud^j as Scheveningen and 
Ostend, where a promenade h.i.s been formc'd on the sea c-rnhank- 
ment, a curved faced w-all is .sometimes substituted for the upper 
part of the normal slope of the paving thus reducing the width 
of the protecting works (figs, i 7 and 18); but over large stretches 
of coast, particularly in Holland, a .simple flat jiaved slojn; is 
the common iirnctice. 

Protection of Submerged Banks. —The undi'rwaler banks of 
.some of (he estuary channels and sea inlets on the Duldi coast 
often stand at a stecqislojie with deep water alongside. Under these 
condition.s (here is serious liability to erosion and it is usual to 
protect the banks both above and below water by artificial means. 
For many years fascine mattresses have been used for this purpo.se. 
These are made up on a convenient sandy foreshore, coveri'd at 
high tide, and, when completed, are lowed to the plate whc'rc,' 
they are to be used and sunk on the sea bottom by ballasting with 
stone. They consist of two layers or grids of brushwood each 
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Fig. 16—PLAN OF GROYNES ON NORTH SEA COAST AT BLANKENBERGHE. 
BELGIUM 


built up of crossed rows of parallel brushwood rope.s, 0.4 metre 
circumference, and .spaced o g metre ajiart centre to centre, bound 
tightly together with a filling of brushwood in three layers between 
them. On the top of the upper brushwood grid, openwork par¬ 
titions are formed for the reception of stone ballast. Lormerly, 
clay mixed with a little stone was used for ballasting, but in mod¬ 
ern practice stone alone is employed, the mattre.sses being weighted 
to lilt* extent of i,000kg. per scj, metre. The co.st of continuous 
protection of the steep banks of the estuary channels where the 
depth of water alongside is sometimes as much as 100ft., is very 
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considerable, amounting in some cases to as much as £ioo per 
metre run of bank. In some localities the cost has been reduced 
by the construction of intermittent mattress work, leaving short 
unprotected stretches of bank between projecting spurs which 
serve to deflect the main current away from the unprotected 
embayrnenls. in cases where the sea bed of the deep channels 
consists of clay, cro.sion is not so uniform as that of sandy 
bottoms and the side slope is sometime.s very steep, exceeding 
1 to I in certain cases. In such situations rubble stone ballast¬ 
ing or surfacing of the hank is preferrerl to the emj)loymcnt 
of mattresses fin Great Pritain stone protection of this nature 
is known as “revetting ”) 'Fhe protection of the shore lying be¬ 
tween the steep submerged and {tarlially submerged banks of 
the channels and the base of the dike or wall which forms the 
immediate protection of the land behind, is usually effected by 
means of groynes. These shores, which are sometimes of con- 
siderable width above the level of normal high water, have in 
most t.isrs Hat gradients 

THE RECLAIMING OF THE ZUIDER ZEE 

'I*he [Kirlial reclamation of the Zuidi'r Zee, undertaken by the 
Dutch (iovernment in igiH, is the greatest work of its kind ever 
atlemptcd. 'I'hi^ earliest plans tor regaining the submerged lands 
of the Zuider Zee date from the 17th century, but it was not till 
the middle of I hi' tofh century that serious proposals began to 
he cemsidered Among these plans were those of van Diggclen, 
1840, Leernans, 1S77, and (he various schemes of the engineer 
(' I.ely, subsequently Minister of I’uhlic Works, which appeared 
fit'tweeii tS87 and iSoi; file last of vvhit h is substantially that 
on which work was aitually (oinmemed in 1920 'I'lie finally 
approved scheme as shown in the plan fig. 4 includes; (i) a 
sea ciike about i ,'.m. long between (he mainland of north Hol¬ 
land and the island ^)f Wieringen, completed in 1926; (2; a 
drainage and na\igalion canal tor small vessels, also finished in 
i(j;6, extending Irum tfie westiTii end of the Wieringen dike 
near can Icwijc ksluis along the co.isi cd Xcirth Holland to Helder. 
This canal will maintain the- acie.'^s from the 'I'exel (hannel to 
(he old North Holland canal at de Kooi by a lock at (hat place, 
ritul comical with canaU to be formed along the eastern coast¬ 
line c>f North Holland up to Amsterdam; (.G the main sea dike, 
about r.s^in, long, frc/m (he c-astern end of (he island of Wieringen 
to (he Lrisiati coast in‘ar Zurig (tigs. 4, 5 and Plate!. Two sets of 



sluices will be procided, one .set ncair each end of the dike, the 
tot:d evidfh ol the' sluice openings being about i.000ft. Navigation 
locks tor vis>els up to about ;.ooo tons in capacity are also to be 
built nc'.tr the ends of the dike This part of the work was com¬ 
menced ill Ki.di and is expected to be completed in 1954 A 
large part of the section of the sea dikes is formed of boulder 
clay dredgi'd Irom (he Zuidc'r Zee, brought to the depositing 
sjtes in barges and unloaded by grab dredgers. The sand filling 
of the dikes is pumped; (gf the reclamation of four areas 
(polders) In the i onsrnic tion of secondary dikis inside the sea 
dikes, aggregating about 5 ; t oooac thus increasing the total land 
area of Holland by ahc'cut 7G' and (he arable land .alone by loG’' : 
(5) 'Hre formation, inside the main sea dike, of an inland fresh¬ 


water lake of about 247,oooac. called the Yssel lake, to provide 
for the disposal of the flood waters of the river of that name, 
and a canal, about ^m. wide, connecting this lake with a smaller 
one (Y lake) to the east of Amsterdam. This canal will separate 
the south-west polder from the south-east polder and will have a 
regulating lock and sluices at its entrance from Lake Yssel. 

The draining of the reclaimed land will be accompanied by a 
shrinkage, the amount of which, it is expected, will vary between 



Fig. 18 —CROSS-SECTION OF SEA WALL AT SCHEVENINGEN, HOLLAND 


one and three feet. -All the polders will be at levels considerably 
below sea level, and the lowest drainage channels w'ill be as much 
a.s 2jft below’ the ^'ss(‘l lake level. Pumps will be. installed at 
points on the borders of (he [lolders to provide for the drainage 
of the land. They will lift land water up to the level of the lake 
ami disc harge it over the* secondary dikes. 

The reclaiming of the north-west jxilder (Wieringen) was com- 
meiKed in i():7; and it is projiosed to begin (he w-ork on the 
three remaining polders as soon as the main sea dike is com¬ 
pleted, j)robably in 1934. The north-west polder wall be finished 
about 1032, but cultivation will not be possible till three or four 
years later. It is calculated that the lands will not ha\c become 
so free from salt as to reach their full capital value until the 14th 
or 15th year from this commencement of the reclamation of a 
polder. 

In addition to the main features already mentioned, the scheme 
includes many important subsidiary works such as minor canals, 
lo(ks and .sluice.s. drainage arrangements, roads and bridges. The 
latest estimate of the total cost of the work amounts to 
£45.000,000, inclusive of interest during construction and de¬ 
velopment, but not including the compensation of the Zuider Zee 
tisheries and some other items. It is estimated that, when the 
last of the lands to be reclaimed has acquired its full capital 
value abtuit the year 1050. the undertaking will have .shown a 
profit to the Slate of at least £8.000.000 The average selling 
value of the land at full maturity is estimated at about igo 
JK.T acre. 

BiBi.ror.K.vpiiY—The Report'! and Evidence: Royal Commisdon on 
f 'oait Erosion and Reclamation of Tidal Lands, j)artii:ularly the final 
report, C'd. ,5.708 (inti), shoiilil he ronsiiHed both for C!oa.st Erosion 
and Reeiamation. Vol. i., part 2, i. Cd. .^.(>84 (1Q07), contain.^ a useful 
bibliography by W. Whitaker, F.R.S.. up to iQot). The Bibliographic 
lists issued by the Intcniational Association of Navigation Congresses, 
BriLs-sels (since 190.S) are very complete. Another good bibliography of 
works in English was issued by the Engineer School Library, Washing¬ 
ton, D C., in I 07 ^. The best comprehensive account of coast protec¬ 
tion for general readers is W. H. Wheeler’s The Sea Coast (1Q02). See 
also A- E. Carey and F, W. Oliver, Tidal Lands (1918) ; and D. W. 
Johnson, Shore Processes and Shore Line Development (rgio). The 
latter and the ixTiodical reports of The Board of Commerce and Navi¬ 
gation. New Jersey, on Erosion and Protection should l>e consulted for 
conditions in the United Stales. For Holland see pap«Ts by A. T. de 
(irooi in De Ingenieur, No. ,<5 (loii), and R. P. J. Tutein in Die 
ends. Nos. 3 and 5 (igi.t). Samuel Smile’s Lives of the Elnftinrers 
contains good accounts of early reclamation works See also E. M 
VV'ard, English Coastal Evolution (1922) ; W^ H. W’^hcclcr, History of 
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the Fens (i8q 7) (contains a biblioirraphy of Fcniand literature): and | 
Proceedings Inst. C. E. {pas.uw K (N. G. G.) 

COATBRIDGE, ;i 1 arp(‘ bur;;)!, having the privileges of a 
royal burgh. Lanarkshire, Seotlaiui. Pop. (cst, 1038) 45.045. It is 
situated on the Monkland canal, S mi. E. of Glasgow, with stations ! 
on the L.M.S.R. and L.N.HR. Until about 1825 it was only a j 
\dllage, but since then coal and iron mining have been developed, I 
and it is now a centre of the iron trade of Scotland. Its prosix^rity 
was largely due to the ironmaster James Baird The indus¬ 

tries of Coatbridge produce malleable iron and steel boilers, tubes, 
wire, tinplates and railway w'agons. tiles, fire-bricks and fire-clay 
goods. The town, which became a municipal burgh in 1885. forms 
with Airdrie one of the parliamentary divisions of Lanarkshire. 
About 4 m. v;est by south lies the coalmining town of BailUeston.- 

COATES, ALBERT (1882- ), English conductor and 

composer, was born at St. Petersburg (Leningrad), April 23, 1882, 
and was sent home to England to be educated at Huckhur.st Hill 
school, Essex, and then at Liverpool university. Later he studied 
at Leipzig Conservatoire and had his first experience of conduct¬ 
ing as repctitcur at the opera there under Nikisch. He was then 
conductor at Elbcrfcld (1006), and joint conductor w'lth Schuch 
at Dresden. From Germany he went to Russia a.s conductor of 
the Imperial Opera at St. Petersburg, a po.st which he held for 
five years. He appeared in England from time to time, but it 
was not until igio that he made London his permanent head¬ 
quarters and established himself in the favour of the British pub¬ 
lic. as one of the leading English conductors. He has also con¬ 
ducted in Paris, in New York and in other American cities, and 
for two years (1023-25) was director of the Philharmonic 
orchestra al Rochester, N.Y. 

COATES, JOSEPH GORDON (187S-1943) New Zealand 
statesman, was horn at Malakohe, the son of a farmer. He was 
elected M.P. for Kaijiara in njii, and impressed his leader, Mr. 
W, F. Massey, with his solid ability. From iqi; to 1919 he .served 
in France with the New Zealand forces, in which he attained the 
rank of major and gained the military cross. Shortly after his 
return home, he joined the cabinet, and, as head of the Public 
Works. Railways and other departments proved himself a capable 
administrator. In 1925 he succeeded Massey as prime minister, 
and he worked tow-ard consolidating and developing the domin¬ 
ion's industries, He was minister of public works and finame 
in the cabinels of 1931-33, and 1933-35. He was a member of 
the New’ Zealand War cabinet, and was made minister of armed 
forces and war coordination on July i, 1942. He died in Well¬ 
ington, Now Zealand, May 27, 1943. 

COATESVILLE, a city of Chester county, Pennsylvania, 
U.S.A., on the west branch of Brandywine creek, 38m, W. of 
Philadelphia. The Lincoln Highway is its main street, and it is 
served by the Pennsylvania and the Reading railways. The popu¬ 
lation in 1930 was 14,582, and in 1940 was 14,006 by the federal 
census. It has two important steel plants, in addition to numerous 
other manufacturing industries. The total factory output is 
valued at about Jf!32.ooo,ooo a year. Coatesville was founded 
about 1800. and was named after Jesse Coates, one of the early 
settlers. It was chartered as a city in 1915. 

COATI, or Coati-Mundi, the name of the members of the 
SouTi and Central American genus Nasua, of the mammalian 
famih' Procyonidae. They are recogni2ied by their long body and 
tail, and elongated, upturned snout. The tail is often prominently 
banded. Coatis are gregarious and arboreal in habit, and feed on 
birds, eggs, lizard,>, and insects. Tlicy are often tamed as peU. 
(.SVe Carnivora.) 

COATS, J. & P., Limited. This now world famous thread 
concern was founded in Paisley in 1830 by James and Peter Coats 
to carry on the business established in 1826 by their father 
James Coats (1774-1857). The small factory built in 1826 still 
forms a diminutive jiart of the vast works at Fergu-slie, Paisley. 
There was keen and at times bitter rivalry between J. & I*. 
Coals and another local manufacturer—Clark & Co.—, which con- 
cinued until 1896 when the two firms amalgamated in the name of 
the former. 

At the same time control was acquired of the two leading 
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manufacturers in England—Jame.s Chadwick & Brother and 
Jonas Brook & Brothers—and The Central Agency, Ltd., was 
formed to take over the marketing of the product. 

The combine made rafiid progre^s. particularly in building up 
a large export trade, and with a .subscribed capital of f2oJ millions 
in 1939 owned or w’as as.sociatcd with the ownersliip of manufac¬ 
turing unit.s in some 43 countries, and had selling agencies in every 
country in the world. Sewing cotton for domolic and commercial 
use remained the main product of the compatiy, but a large num¬ 
ber of fancy threads for embroidery purjjoscs and to a lesser ex¬ 
tent silk and rayon threads were introduced. 

It is of interest to note that although there have been many 
improvements made in the machines used in the manufacture of 
cotton thread, there have In'en no revolutionary changes in the 
method of manufacture, and the proce.ss in the 4th decade of the 
20th centur>- is substantially the same now as it was at the be¬ 
ginning of the i9lh century. 

COB, something round, stout, tufted or like a head (i>c)ssihly 
from Ger. Kopf, h(\icl). The principal uses of "cob" are for a 
stocky, strongly-built horse, from 13 to 14 hands high, a small 
round loaf, a round lump of coal, in which sen.se “cobble" is also 
used, the central part of the fruiting spike of the maize plant, and 
a large nut of the hazel type, commonly^ known as the cob-nut. 
The fruiting spike of Indian corn is called corn on the cob. 

COBALT, a mining towm on Golxilt lake, Timiskaming, 
northern Ontario. Canada. 330m. N. of 'roronlo, on the Temis- 
kaming and Northern Ontario r.'iiJways. Unknown till 1903, it i.s 
now the centre of one of the richexst .silver (li.slricls in the world. 
The n‘gion also produces cobalt, arsenic and nickel in large ijiian- 
tities. Pop. (194^) 

COBALT, a metallic chemical elcnnent closely allied Id irnn 
and nickel (symbol Co, atomic number 27, atomic weight 58-97). 
Though the atomic weight of loball i.s slightly greater than that 
of nickel, the pro|)erties of cohalt indicate it should precede nickel 
in the i-K-riodie classification, a conclusion conlinned by the fact 
that 28 is the atomic number of nickel also Atomic Num- 

i:f.k). The term cobalt is met with in the writing.^ of i.hi* ah hern- 
ists, and wa.s used to designate in general substances which re.sem- 
bled melallu ores but yielded no metal on smelting. The term was 
particularly applied to two ores, cobaltite and smaltile, both of 
which ciaifain cobalt cornbinc'd with ar.sc’uic 'I’lic.se on s c lu.sely 
reseinbU; metals and were termed “kobolci” (goblin, compare 
Greek, #r6^a\os), by the .Saxony miner.s, because (hey gave off 
[)(jisonou.s arsenical fumes on smelling and yielded rm .silver, 
dc.spilc their silver-white ajjpcarance. 

Occurrence.—The metal wa.s first prepared in an imiiure con¬ 
dition by G. Brandt in 1733, who founcl it to be magnetic and 
very infusildt*. It is founcl free in nature, thcjugh only in small 
quantities, chielly in meteorites and its pre.scnce has been detected 
in the sun and many stars. In combination cobalt is fairly widely 
distributed, but it occurs seldom except in association with other 
metals, such as iron, nickel, copper, manganese, antimony and 
bi.smulh. Jt is remarkable? that practically ail the ores of cobalt 
are arsenical and consist of arsenides, ar.^eno-sui[)hicje.s or 
arsenates. But it has been found as monoxide, UcA). along w’ith 
manganese in wad, as sulphide, (,’oS, in juipurite, and as hydrated 
sulphate or vitriol, CoSOi.tM.X), in bieherilc. The crim.son hy¬ 
drated arsenate, crythrite, Con(AsO.)a,8lIX), is probably a hydro¬ 
lytic oxidation product of the arsenide, as the; sulphate is of the 
sulphide. 'I'he chief source of the ores smelted in Great Britain 
i,s Queensland, Australia, where; smallite, CoA.St,, occurs associ¬ 
ated with crythrite, The cobalt speiss, resulting from the roa,sting 
of the ore to form oxide and arsenate, contains from 40 to 0o% 
of cobalt with only very small amounts of nickel, iron and traces 
of other metals. Smallite is also found at Cobalt, Ontario, Canada, 
but contains only about 10 to 20% of cobalt in the roasted speiss, 
together with larger amounts of nickel, and varying amounts of 
copper, silver and the platinum metals, chiefly palladium, plati¬ 
num and rhodium. Considerable quantities of coba!tiferou.s resi¬ 
dues result from the production of nickel and copiK*r in Ontario, 
and are either worked up for cobalt or .smelled without purifica¬ 
tion for alloy purpose.s. 
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Production and Properties. —The process used for extrac- 
fion of from speiss is essentially the same whatever the 

origin of the ore. A K<>od spei.s.s should contain enough cobalt 
sesquioxide to yield sufficient chlorine with hydrochloric acid to 
oxiclixe all the ar.senic to arsenate, and sufficient iron to combine 
with all the arsenic to form ferric arsenate, which i.s precipitated 
with milk of lime. Lead, bismuth and topper, if present, are 
removed as sulphides by saturation with sulphuretted hydrogen. 
'I'lie resulting solution is oxidized and fractionally precipitated 
with blea'hing-jjowder litjuor, cobalt being precijiitatcd first as 
se.stjuioxide, ItMving nifkel chloride in solution. The nickel may 
then he removed as dioxicle by further addition of bleach liquor, 
or as carhonale by addition of washing soda solution. The black 
cobalt sesquioxirje.-, thus tjbfainecl, is dried and extracted with 
dilute hydrocliloric acid to remove traces of nickel, again dried, 
mixed to a stilt paste with starch and roasted in thin layers. 
'I’he rc-ducaion tcj metal is eftected partly by carbon from the 
starch and partly by carbon monoxide from the furnace gases. 

Cobalt, a silver-white metal, slightly harder than iron or nickel, 
is magne tic at all temperatures up to 1,150"' (', and then becomes 
non magnetic . 'J'he melting f>oiMl is and the boiling point 

2,415 ', both temperatures being intermediate between the corre¬ 
sponding temperafLire's for nickel and iron. The den.sity of the 
metal varies from about M ; (o about Hq. C'ohalt in a finely 
divided condition oca 1 tides up to about 200 times its volume of 
hydrogen, which is rc'achly given up again on heating to 200° 
in vac uo. 

Polished cobalt is not appreciably tiffected by expo.sure lo air 
or wafer, tind is only superlic iaily oxidized at a red heat. It dis- 
.solves in nearly all dilute acids cNolviiig hydrogen, but is scarcely 
altatked by moderately c,oruentrated nitric acid. It is not attacked 
by alkaline solutions or fused alkalis. Heated in chlorine, bromine 
or iodine vapour, the* mc'tal forms the blue.' dichlccride, green di¬ 
bromide or black di-iodicie, resjcectively. At 500" in ammonia a 
nitride', CenN. is formed which decomposes into coiialt and nitro- 
gc'ti at "I'he met.il is obtained in a jiyroj^horic condition 

(spontaneously inllamnuible » by rc'diiclion of its oxiclc'S at 250°. 
'fhe cold pyroplioric inet,d decomposes acetylene with inc an- 
(Ic'scerut.:, forming carbon, hydrogc-n and benzene, finely divided 
c obalt, c'vc'ti when not jiyroiihoric, dec omposc*s carbon monoxide 
above 550'', forming carbon .iiid ccxygc'D. At 150" under a pres¬ 
sure of u[*w'arcis ot 40 atmo^phc‘rc's. the rt'diuc'd metal com¬ 
bines with carbon inonc)xi<!e yielding the telracarbonyb (’ofCO),, 
in orange <r>’s(als, whic h clc-c(impose at tio ’ at atmosphc'ric: pres- 
suie b\' loss of one-ciuarter of (heir carbon monoxide to form the 
blac k tliearbonv l. Cot ('()) ,. At red heat (he metal decomposes 
steam, .itid at 150” burns in nitric oxide to form cobaltous oxide, 
CoO 

Oxides.—('ob.ili is known in three conditions of oxidation, 
reprc'sented by the oxide.s, Cot). Co t),, and Cotf. \ fourth oxide 
is also known, which cryNl.ilIize.s in black octahc'dra. ('0,04, or 
CoO, (■(),(), or (■oi.CoOj);,. .111(1 resembU's the spinels in form and 
composition. 'I'he ordiii.iry s.ills of commerce are coltaltous salts 
deriLc'd from the monoxide. A few .sinijile and many complex 
■sails are known derived from the' sesejuioxide The dioxide gives 
rise to a few complex s.tlis,.ancl h;t.s slight acidic jiroperties, com¬ 
bining with bases to lorm cobaltites, such as Mgt'oO,,. Cobalt 
thus possesses at least four valency electrons, of which two are 
relatively feebly bouiul and give rise to cobaltous .s.alts. In the 
fiiv.ilent condition cobalt has slight basic proi>erties, the salts hav¬ 
ing an acidic reaction and firing sliglitly hydrolysed by water. 
This accords with its position as a transition element of the 4lh 
period. (.Vcc PcKiontc' L.wv.) 

Salts.The nu tal is occasionally found native and is never 
fcuind c oml>tn(‘d in n.iture with .1 higher valency than two. Cobalt¬ 
ous salt.s (if nearly all (he known acids have lu'en prepared, of 
which the chloride, nitrate, sulphate, carlionate, acetate and linole- 
att' are in fairly extensive' commercial use. Nearly all soluble 
cofialtous salts are red in the hydrated condition, while the in- 
solulile salts arc u.sually pink. On dehydration many of the red 
salts assume an intense blue colour, and this fact is made use of 
in the pr(?paration of “sympathetic” inks. The hydrated sulphate, 


cobalt vitriol, is a notcvc’orlhy exception, the anhydrous salt 
being pink. Most cobaltous salts combine with ammonia forming 
hexammines, for example [CoCNII.,).,]C 1 .., though pentammincs 
and tetrammines arc also known. Similar complex comixiunds are 
formed with many organic bases. A very large number of cobalt¬ 
ous double salts arc knowm, such as double sulphates, double 
nitrates, double carbonates and double cyanides. Potassium cobalt¬ 
ous sulphate belo.ngs to the series R"S04,R'iS0.,6H30, where 
R" may be Co, Fe, Mn or Cr. Double nitrates of the form 
Co:,Raf NO.,),2,24 HiO have been used in the separation of the tri- 
valent “rare earth” elements. Potassium cobalto-carbonate, 
K2 Co(CO,):... 4H..(), forms a pink solution in w\ater, which becomes 
blue on heating, the pink colour returning on cooling. Potassium 
cobaltocyanide, K,[CotCN).,J, decomposes water on boiling with 
lil>er;ition of hydrogen and formation of caustic potash and co- 
balticyanide, K.,I CotCN)«]. On rapid oxidation by air, the 
cobalticyanide yields hydrogen peroxide, caustic potash and the 
cobalticyanide, hut on slow oxidation no hydrogen peroxide 
results, any hydrogen peroxide formed being utilized lo oxidize 
the cobaltocyanide. 

Almost the only simple cobaltic salt that is know’n is the fluor¬ 
ide, CoF;,, a green powder, decomposed by water to form brow’n 
cobaltic hydroxide. Cobaltic doLil)le and complex salts are, how¬ 
ever very numerous. The alums, as K;Sl).CO..( SO, ),„ 24 ll, 0 , 
form Itiue oetahedra, which are unstable in solution and yield 
col)aIlou.s and alkali sulphates and oxygen. The cobaltiniiriles 
of the stronger ba.ses only arc known. The sodium salt is 
frt'ely soluble in water, w'hereas the potassium, ammonium and 
barium salts are insoluble. Sodium cohaliinitrite is used as a test 
f<cr potassium, yielding with potassium salts very insoluble yellow 
precipitates of the disodium potassium salt, Na,.K[ Co( NO,. )„), 
or the' sodium dipotassium salt, NaKj[Co( NO,)„], The Iripotas- 
sium salt cannot be obtained in (he presence of sodium salts. The 
cobalticyanides are much more stable than the cobaltocyanides, 
or even the ferro- and ferricyanides. On treatment with eoruen- 
trated acids, the c obalt icyanides are not decomposed but yield 
the complex acid, hydrogen cobalticyanide, H,[ Cot CN )«]II, 0 , 
which is colourless and becomes anhydrous at roo" C. Colralti- 
cyanides of nearly all the met.aiiic ba.ses h.'i\’e been prepared, 
including those of the “rare earth” metals, ^'ttrium may be; sepa¬ 
rated from erbium owing to the fac t (hat the yttrium salt is about 
thrice as solufile a.s (he erbium salt. 

On treatment of cobaltous salts with an oxidizing agent in the 
prt'st'nce of ammonia, complc'x cobaltic ammines are formed. 
Cobaltous chloride, for example, dissolved in excess of ammonia 
solution, is oxidized by hydrogen peroxide in the presc'nce of 
ammonium diloride to form a mixture of colxaltammines, in which 
the number of ammonia molecules ikt atom of cobalt varies 
from four to six, pentammincs predominating. If nuicli ammonia 
is present, the two tetrammines, [CoCl(H, 0 ) ( NH,),]C 1 , and 
[Cot jCl,. are converted, on warming, into pen- 

tainmines. The main jiroduct consists of the three pentammincs, 
purpureo-cobalt chloride. [CoCItNH,) ,]Clj, roseo-cubalt chlo¬ 
ride, (('oH.Ot N’H t .JCl,, and hydroxo-purpureo-cobalt chloride, 
[C'oOHtNHiV jCl,. The rosco and hydroxo salts are both con¬ 
verted into the purpureo salt if much ammonium chloride be 
present and the licjuid be boiled. The hcxamminc, [Cot NH, i„]Cb, 
luleo-cobalt chloride, is invariably present to the extent of 2 or 
and becomes the chief product if the re.ietion takes place 
under a pressure of a few atmo.sphcres. In the foregoing series of 
ammines, the ammonia may lie replaced by equivalents of 
ethylenediarainc and other organic bases and the chlorine by 
other acid radicals. Cobaltic diammines and triammines are also 
known, particularly in combination with the nitrile radical, for 
example, ammonium diarnminoeoballinitritc (Erdmann’s salt), 
XI'LfCoCNTEIttNO,).], and triamminocobaltic nitrite, Co(XHa)3 
(X()s)», which does not give rise to any ions on solution. 

In all complex cobaltic compounds six non-ionizing groups can 
be discerned attached or co-ordinated lo the cobalt atom, which 
is accordingly said to possess the co-ordination number six. (See 
Ammines.) Some of these co-ordinated compounds have been 
shown to be capable of existing in optically-active, isomeric 
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forms, proving, as in the case of carbon, that the valency direc¬ 
tions are not planar but spatial. In the case of carbon, the at¬ 
tached atoms or groups are disposed tetrahedrally about the car¬ 
bon atom, and give rise to optically active i.somerides according 
to the laws of symmetry. In the case of cobalt, the disposition 
of groups about the cobalt atom is octahedral, and as many as 
live isomeric forms have been proved to exist for certain co-ordi- 
native groupings. (Sec also Stereochemistry.) 

Detection and Estimation. —Cobalt can he detected, even in 
verv minute amounts, by the formation of an intensely blue 
borate on heating a cobalt salt in a borax bead. In solution, co- 
baltous .salts can be detected by the green colour resulting on 
treatment with sodium bicarbonate and hydrogen peroxide, and 
by the red colour or preciihtate resulting on treatment with an 
acetic acid solution of a-nitroso-/i-naphthol. In group analysis, 
cobalt is precipitated as sulphide by means of ammonium sul¬ 
phide. It may be separated from nickel owing to the fact that 
cobalticyanides are stable to hypobromites, whereas nickelocy- 
aiiides are decomposed by hypobromites to form nickel dioxide. 
The intense blue colour and solubility of cobaltous thiocyanate 
in organic solvents may be used as a test for cobalt. The solu¬ 
bility of sodium cobaltinitrite and the insolubility of the potassium 
salt may be used ns a test for either potassium or cobalt. After 
.s{“j)aration from other metals, cobalt may be pn'cipitated as oxide 
by persulphates or hypobromites, as .sulphide by ammonium 
sulphide, or as carbonate. When estimated by the «-nitrovo- 
/i-naphthol method, the precipitate ma>' be dried and weighed, but 
in the other cases it is usual to ignite to sulphate with sulphuric 
acid, or to ignite and reduce to mel.il with pure hydrogen. The 
anhydrous sulphate method when availabU' (in the absence of 
non-volatile metals and non-volatile acids) is rapid and accurate. 
Cobalt may also be estimated after electro-deposition from an 
acid solution of the double ammonium sulphate. The thiocya¬ 
nate test has been adapted for the ( olorimetric e.stimation of small 
amounts of cobalt. 

Uses. —Metallic cobalt is used industrially in the manufacture 
of ferrous and non-ferrous alloys. In some cases cobalt speiss 
is smelled directly to jdeld a ferro-nickel-cobalt alloy, which is 
used in the manufacture of special steels. .Steels containing much 
cobalt and tung>ten are used in the manufacture of permanent 
magnets for telephony and other purposes. Non-ferrous .alloys, 
lontaining over so';' of cobalt with varying amounts of tungsten, 
chromium and occa.sionally molybdenum, are used in the produc¬ 
tion of high-speed cutting tools, which retain their hardness at a 
red heat. The high-speed tool alloy, stellite, has a composition 
approximating to cobalt 55, tungsten 15 to ^5, chromium 15 to 25, 
and molybdenum 5';. Cochrome is a ferrous alloy containing 
(obalt 60, chromium 14 to 16, iron 14 to similar to nichrome 

in compo.silion and projierties but w'ilh cobalt instead of nickel. It 
is used for electrical heating elements. Cobalt compounds are 
used to an increasing extent in industry, the linoleales, olcates, 
resinates and acetates being used as “driers” in the paint ami 
varnish industry. .Smalt is a complex pota.sh aluminium cobalt 
silicate or glass, mafle by roasting impure cobalt oxide with quartz 
and potassium carbonate. It is a valuable and very i)ermanent 
pigment of an intense blue colour. Potassium cobaltinitrite has 
long been used as an artists’ yiigment of great .stability under the 
name of cobalt yellow'. This fiigment has also been used in the 
ceramic industry for jjroducing a i)ure blue colour on porcelain 
after baking. Cobalt oxide, alone and in conjunction with other 
oxides, is in common use in the production of blues, purples, 
yellows and reds in the china trade. Cobalt ultramarine consists 
of the oxides of coV)alt. aluminium and zinc; cobalt green of cobalt 
and zinc oxides; turquoi.se green of cobalt, zinc and chromium 
oxides; and cobalt red of cobalt and magnesium oxides. 

Cobalt compounds have no therapeutic value and are non-toxic, 
the toxicity even of the complex cobaltamines being no greater 
than that of the ammonia they contain. 

Sre J. N. Friend, Text-book of Inorganic Chemistry, vol. Lx., part 1 
(1926). (J.D. M. S.) 

COBALTITE, a mineral with the composition CoAsS, cobalt 
sulpharsenide It is found as granular to compact mas.se5, and 
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frequently as beautifully develoj)ed crystals, w’hich have the same 
.symmetry as the isomorphous mineral pyrite, being cubic with 
parallel hemihedrism. The usual form is a ptmtagonal-dodecahe¬ 
dron'with faces of the cube and octahedron. The colour is silver- 
white with a reddish tinge, and the lustre brilliant and metallic, 
hence the old name cobalt-glance. The brilliant crystals from 
Tunaberg in Sodermanland. Sweden, and from Skutterud near 
Drammen in Norway are well known in mineral collections Crys¬ 
tals have abo been found at Khetri in Rajput an.a. and under the 
name srlito the mineral is used by Indian jewellers for producing 
j a blue enamel on gold and sib er orn.nnenls. 
i COBAN, a city of ( 'luatemala, Central America, capital of the 
I de|KUtment of Alta \'erapaz and the northern centre of the coffee 
trade. Population (1940) 8,001. Coban is 105 mi. north of 
(Guatemala City, although overland connections (motor to El 
Rancho, thence by rail) arc rather poor. Principal commercial 
outlet of the di.strict is via the Polochic river. Lake Izabal and 
the Rio Dulce to the Caribbean port of Living.<Hton. Resides being 
a rich area in the production of coffee, there are numerous plan¬ 
tations of tea. cacao, vanilla, etc., surrounding the citv. 

COBB, HOWELL (1S15-186S), American i)olitical le.ider, 
WMS born at Cherry Hill. (Ja., on Sept. 7, 1S15. He graduated 
from Franklin colli’ge (I'niv'ersity of Cieorgi.a ) in 1S34, and in 
1836 was admitted to the bar. From 1S37 to 1S40 he was solici¬ 
tor-general for the western circuit of his Slate. In 1S43-51 and 
in 1855-57 he was a member of the national House of Represent¬ 
atives, becoming Democratic leader in th.il l)ody in 1S47, and 
.serving ;is speaker in 1840-51. From 1851 to 1853 he was gov¬ 
ernor of his State; and from 1857 to i860 he was secretary of 
(he Treasury in President Ruchanan's cabinet. In 1S61 he was 
appointed colonel of a regiment and tw'o years later was made 
a major-general in the Confederate army. He sided with Presi¬ 
dent Jackson on the (juestion of nullification; was an etheient 
supporter of President Polk’s administration during the Mexican 
War; and was an ardent advocate of slavery extension into the 
Territories, but when the Compromi.se of 1850 had been agreed 
ujion he became its staunch supporter as a Union Democrat, and 
on that issue w.is elected governor of Georgia by a large majority. 
In i860, however, he ceased to be a Unionist, and became a leader 
of the .secession movemi'nl. He died in New ^’ork city on Oct. 
9, 1868. 

Srr W. B. riu'lps (ed.). “The CoiTespondcncc of Robert Toombs. 
■•Mex.ander H. Stephen^ and Howell Cobb,” Am. Annual 

Report, vol. ii, (i<)j i). 

COBBE, FRANCES POWER (182.-1 904 ), Rritish social 
writer and author, was born in Dublin on Dec. 4, 1822. of a fam¬ 
ily many of whose memliers had held high positions in the Church, 
She was educated privately, and her first book. The Theory of 
hituitive Morals, was j>ubli.shed anonymously. In 1858 she began 
soci.d work among the girls and boys of Bristol. She s{x*nt much 
time abroad, and began to contribute to the newspapers and re¬ 
views, carrying out various sjx'cial investigations on vivisection, 
of which she w'as all her life a violent opponent, on flestilution, 
and on separation orders and divorce. She was a strong suffragist, 
From time to time she conducted services in Unitarian chajHds. 
She pulili.shcd about 30 .separate works, among which may be 
mentioned. The Duties of W’omen (i88t ; new' ed., edit, Blanche 
Atkinson, 1905), and her own Life (2 vols., 1894; new ed , edit. 
Blanche Alkin.son. 1904). 

COBBETT, WILLIAM (1763-1835), English author, jour¬ 
nalist and Radical, is one of the most representative figure.s in 
English literature, and his life and writings embody the hi.story 
of the common jK^ople between the revolutions of the eighteenth 
century' and the dawn of the Victorian era. He was born at 
Farnham, Surrey, on March 9, 1763 (not 1766, as he him.self 
wrongly stated). His father was a small farmer; and his grand¬ 
father had been a day-labourer. As a boy, he worked in the fields, 
but. at 14, Ix'gan his adventures by running away from home and 
getting work in Kew Gardens. He returned home after a while; 
but, at 19, after an unsuccessful attempt to join the Navy during 
a visit to Portsmouth, again left Farnham and, going (o London 
on a sudden impulse, found cmploy'mcnl as a solicitor's clerk. 
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Soon nirkening of this occupation, he went down to Chatham, 
meaning to f nlist in the Marines, hut found himself in a line regi- 
rn*'nt in'i.tead After a year at the depot, during which he read 
hard and discursively and taught himself grammar and wriiing, 
he was drafted, as cor^mral, to Nova Scotia, where his regiment 
was stationed Soon, however, he was shifted to Fredericton, New 
Brunswick, when* he remained till 1791, rising rapidly to the posi’ 
lion of rcKimentnl sergeant-major. This position made him con¬ 
scious of the systematic fraud and peculation which went on in 
the regiment—as indeed throughout the serv-ict*—and he set to 
work to (ollrct evidence against the principal offenders. At 
length, in 1791, his regiment was ordered home; and he at once 
procured his discharge, with excellent testimonials. Having done 
this, he immediately set about bringing the defaulters to book, 
and demanded a court martial of the officers against whom he 
had (ollected evidence This was at length granted; but Cobbelt 
w'as iinnblr to secure the di.srhargc of his e.ssential witness, or to 
get the regimental books imjxninded for safekeeping. In despair 
of getting the case fairly heard, he failed to apj)ear at the court- 
tiiartial, and tied to France in March 1792. He had married Ann 
Reid, to whom hi' had become engagial some years before in 
New Hrunswii k, while he w'as awaiting the court-martial proceed¬ 
ings; and .she joined him in France. He remained there until 
the I.tle summer of 179.? W'hen, s«*eing the outbreak of war to be 
iminiru-nt, he took ship fur America. There, first at Wilmington 
and lalcT al Philadelijhia, he supported himself by tcMching Eng¬ 
lish to the 1 rciich rtniiirvs, who were reaching the United States 
in large mimbc'rs 

So far C’obbett had writli'ti little. In the army, he had com- 
pu>ed a grammar for the use of private soldiers; but this was not 
publislu-d. H(‘ had also almost certainly a hand in a j)amphlet 
exposing army abuses, published in i7().3 under the title of The 
Sohiit'r's I’ru nd lint in 171)4 occurred an incident which really 
c'tnbarked him on his long career as a political writer. Joseph 
riiestlty, the gteat L'nitariait Radical, came in that year to settle 
in the (aiited Slates, and numiTous addresses of wc-lcome were 
presi-jiled to him by American Radical societies. These aroused 
('obbi'tl’.H strong pugnacious instincts; and he entered the lists 
as a painphleleer with his Observations on Dr. Priestley's Emi- 
pation (179.}). f rom that date until his return to England in 
i,Soo, he was the most vehement and N'iolent writer on the British 
side* in the United States, producing a series of tirades against the 
I reiuh Re\'olution and all its works, and against all Americans 
who veniuri:d to give it, or any .sort of Radicalism, even the 
tnildest suiiport. .1 Bane to (imnv for the Democrats, A Kuk 
for a Bite, I'he Scare Crou', The Ciinnibal's Progress (an account 
of lhc‘ horror of the French Revolution), and a scurrilous Life 
of Tom Paine, are among thc'.se early pamphlets. They are all 
unmeasured in violcMKC, and often outrageous, but always lively, 
readable atid written in really virile and forthright English. Cob- 
bet Us style was almost as good in his first unpracticed writings as 
in the- best of bis mori' famous later work. Pre-eminent among 
thcM' early pamphlets is his autobiographical Life and Adventures 
of Peter Porcuiiine (the highly apposite name under which he 
had chosen to write) in which ho defended himself against those 
who aliUM'd him by an a< count of his upbringing and early career. 
Phis pamphlet is one of the best of all his writings. He also 
supplc'menied his pamphleteering with a regular newspaper, Por- 
(ttpine's Gazette. 

Cobliett was soon in trouble with the law. He libelled Dr. 
Rush, doctor and well-known Democratic politician, accusing him 
of killing (ieorge Washington with his special “bleeding treat¬ 
ment,’’ This brought a heavy fine, and he then wrote scurrilous 
p.imphlels about McKean, the judge whcj had tried the case, and 
was Rush s political ally. Before long he made the United States 
lov) ht»t to hold him. and in iSoo he gave up the contest and re- 
rurned to Fatgland, where his writings, regularly republished, had 
already made him well known. He was greeted with enthusiasm 
as a powerful recruit to jingo journalism. He met Pitt at dinner, 
.•nid was offered the editorship and ownership of one of the lead¬ 
ing (lovernment news[)aix‘rs. He refused (he offer, as he had 
alre ady rc'fu.sed (lovernment payment for his servdees in America, 


j and attempted instead to start a daily newspaper of his own, 
The Porcupine. This speedily failed; but in 1802, with help from 
Dr. Laurence and William Windham, who was for some years his 
i:hief political supporter, he started the weekly Political Register, 
which he thereafter edited, and for the most part wrote, regularly 
until his death in 1H35. 

The Political Register, with which Cobbett’s name was always 
from 1802 chiefly associated, began its career as an extreme anti- 
Jacobin journal. It strongly opposed Addington and the Peace 
of Amiens, and called loudly for a renewal of the war with 
France. But after Pitt's return to power and the renewal of the 
war, Cobbelt slifjped gradually into opposition, and found him¬ 
self in alliance with Windham and with Fox, the latter of whom 
he had hitherto vehemently denounced. In 1806, in the Ministry 
of All the Talents, his friends came to power; but Cobbelt soon 
fell into opposition to them also. He was by this time denouncing 
the “Pitt system” as the root of all evil, and attacking in par¬ 
ticular the methods of pursuing the war, the multiplication of 
pensions and sinecures, and the dangerous groveth of the National 
Debt. When the Ministry of All the Talents broke up in 1807, 
he was already definitely a Radical, at war er^ually with Whig 
and Tory, and beginning to cry out for peace and parliamentary 
reform as well as for “economical reform.” 

So far, Cobbett was merely an outstanding political journalist, 
whose writings, however trenchant, had given little indication of 
his peculiar quality as a democratic leader. But from about 1805 
a new tone begins to appear in his work. F'rom 1800 to 1805 he 
had lived in London; but in the latter year he bought a sub- 
.stantial farm at Botley, near Southampton, and spent most of his 
time in the country. The change opened his eyes to the great 
contrast between the countryside as he remembered it in his 
boyhood and as it had become under stress of war-time prices and 
enclosure. He realized for the first time the misery of thi; labour¬ 
ing classes, the effects of the Speenhamland system of poor relief, 
of the enclosure movement, of the great revolution in agrarian 
conditions that was then at its height. It roused his indignation 
—the indignation of one who was himself by nature and nurture 
a yeoman. It completed his conversion to Radicalism, which he 
expressed as the cause of the dispossessed and .suffering labourers 
of rural England. 

Cobbett, the one articulate voice among the .suffering ])eople 
of the country-side, brought a new note into Radical agitation. 
At once, he became a power. But his power brought penalties. 
In 1809 there was a minor mutiny among the soldiers at Ely, 
over unfair deductions from pay. The mutiny was suppressed, 
and the ringleaders were flogged under the eyes of German mer¬ 
cenaries. Cobbett wrote, denouncing the floggings, and was prose¬ 
cuted for sedition. A fine of £1,000, two years in Newgate gaol, 
bail in £3,000 and the finding of two sureties at £f,ooo each, were 
his punishment. 

From Newgate, under the lax prison discipline of the time, 
Cobbett continued to edit the Register, and wrote his famous 
Paper against Gold, in which he denounced the war-time inflation 
of the currency, and the financial p^olicy of Pitt and his successors. 
His imprisonment, however, brought him financial ruin. He went 
bankrupt. His farm at Botley w'as sold; and most of his valuable 
properties passed out of his hands. The Register he barely saved. 
Three great publishing enterprises on which he was engaged had 
to be sold—the State Trials (known as Howell’s, from the editor 
whom Cobbett cmplo>'Ctn, the Parliamentary History of England, 
and the Parliamentary Debates, which were bought by his printer, 
Hansard, and thereafter bore the latter’s name. All these were 
originated by (’obbett, though the actual editorship, under his 
control, had been mainly left to others. 

When Cobbelt emerged from prison in 1812, he appeared to 
be ruined. But he had still the Register, and the ending of the 
war. in 1815, brought him his chance. Prices fell, indeed; but the 
cessation of war demand and the prostration of Europe after the 
long struggle led to widespread unemplo>'ment and distress. In 
the industrial districts, unrest grew*; and the farmers, pressed 
down by high taxation, were also in a condition of active discon¬ 
tent. TTic Government had no plans for dealing with the crisis; 
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and Cobbett with his demands for parliamentary reform and a tered fortunes by meai^s of his pen. Botley had been given up, 
reduction of the heavy interest on the National Debt, became the and for awhile he had no land. But soon he developed a llourish- 
central figure in a nation-wdde agitation. In i8i6, he began the ing seed-farm in Kensington, and began to deal also in American 
issue of a cheap unstamped Register (denounced as Cobbett’s trees, and in a variety of imi)orted seeds and plants. Esix-cially he 
“two-penny trash”) addressed particularly to the journeymen and urged the cultivation of maize (“Cobbett's corn”), of the locust 
labourers of the Northern and Midland counties. He became tree, and of Swedish turnips, as well as the introduction of the 
suddenly the most influential leader of the working classes. But straw-plait manufacture from home-growm grasses. His seed- 
by this time the Government, alarmed at hunger-riots and move- farm and his agricultural writings brought him a large following 
ments of despair and discontent, was embarking on a campaign among the farming classes. 

of repression which recalled Pitt’s measures in the years follow- In 1830. with the fall of Wellington and the end of the long 
ing the French Revolution. In 1817 Lord Sidmouth, the Home period of Tory ascendancy, the reform agitation came to a head. 
Secretary, passed his “Gagging Bills” and procured the suspen- The Whigs, under Lord Gray, assumed oflice, and reform became 
sion of the Habeas Corpus Act. Widespread arrests of Radical the one political question of the day. Immediately upon this 
leaders followed; and Cobbett, in order to avoid arrest, fled to change followed the hunger movement of the rural labourers in 
the United States, where he remained until 1819. the southern and eastern counties, known as “the last labourer’s 

Settling down on a hired farm at North Hempstead, Long Is- revolt.” The opponents of the movement sought to trace these 
land, Cobbett set himself to write. He sent the copy regularly for troubles to Cobbett’s influence, and the Whig Government, anx- 
the Political Register, which continued to be published by his ious to prove its respect for property and to reassure the prop- 
agents in England. But he also embarked on other literary work, ertied classes a.s the subject of reform, prosecuted hirn. Kefu.sing 
To the respite which exile gave him from daily political preoccu- to employ counsel, Cobbett defended himself in a masterly speech, 
pations we owe the beginning of his great literary period. Hith- which thoroughly turned the tables on his o\)ponents. The jury 
erto he had written much excellent journalism, but no important di.sagreed, and no further attempt was made to molest him. The 
book. But between 1817 and 1819 he produced not only his revolt, however, was savagely repressed. 

Journal of a YeaPs Residence in the United States of America, At length, in 1832, the Reform Act became law. Cobbett, 

but also his famous Grammar of the English Language, which, though he had no love for the Whigs, had urged the workers to 

despite its faults of scholarship, is still probably the best intro- support it, on the ground that no more liberal measure stood any 
duction to correct virile Engli.sh for the working-class student, chance of immediate success. At the election which followed he 
In America, too, he projected certain others of the important was elected M.P. for Oldham, a.s the colleague of John Fielden, 
books which he produced, from this time onwards, with profuse the Radical manufacturer. He had stood at Manchester also, but 
mental vigour. withdrew on learning of his .success at Oldham. 

Although the repression was by no means over—indeed, the This was not Cobbett’s first parliamentary contest, lie had 
“Six Ads” w'ere not passed until after his return—Cobbett came stood unsuccessfully for Coventry in 1S20 and for Preston in 
back to England late in 1819, and assumed his place as the out- 1826. Indeed, for many years he had been seeking to force his 
standing leader of working-class radical agitation. From 1819 to way into parliament. At sixty-eight years of age, he found him- 
1832 his history is, in one aspect, the history of the agitation for self a meml)er, as strongly in opposition to the reformed parlia- 
parliamentary reform. But he found scope for other activities ment of 1S32 as he could have been to the unreformed parlia- 
as well, above all for his well-known Rural Rides through the ments of earlier years. His two and a half years of parliamentary 
southern half of England. His accounts of these appeared in the life he passed as the leader of a liny group of extreme radicals, 
Register between 1820 and 1830, in which year they were first supported sometimes by O'Connell and his Irish, but always 
publi.shed in book form. fighting for forlorn hopes. Especially, he put uj) an unavailing 

Rural Rides, certainly Cobbett’s best widely read book except struggle against the “new poor law” of 1834, and his last weeks 

the Grammar, are difficult to descrilnj. They are, in part, a pilain of life w'crc spent in the endeavour to run a campaign again.st the 
account of what he saw in the English countryside—of good act when it had l>cen pa.s.sed into law. 

farming and of bad, of rotten boroughs and the country houses it is usually said that Cobbett was not a success as a i>arlia- 
of bankers, stock-jobbers and successful army contractors, and mentarian. He could hardly have been so, for he accepted none 
above all of the misery and starvation of the common i)eople. of the rules of the game. He remained to the end the leader of 
But they arc far more than this. They abound in digressions, in an es.sentially extra-parliamentary cru.sade. But already his health 
racy snatches of autobiography, in topical political tirades, and was failing. He had been always an indefatigable worker, rising 
everywhere in abundant outflowings of Cobbett’s own forceful very early and doing a good part of a day’s labour before other 
and appealing personality. Though they were composed in haste men were astir. Now severe colds and coughs began to trouble 
and sent off to the Register without chance of revision, they were him; but he insisted on adding assiduous attention to his [)arlia- 
astonishingly well written. Rural Rides are Cobbett at his be.st, meniary duties to his other multifarious activities. In 1835 
showing more sides of the man than appeared in any other of his health gave way under the strain, and, on June i8, he died of an 
works. attack of influenza. His sons attempted for a few months to 

But Rural Rides, and the ceaseless “rustic harangues” which carry on the Register; but it was nothing, without his vigorous 
accompanied them, did not, even with the added burden of con- editorials, and was speedily discontinued. 

ducting the Register and actively guiding a large section of the Cobbett was survived by his wife and by seven children. Anne, 
reform movement, at all exhaust Cobbett’s energies. Books, and the eldest (179S--1877 ), wrote The English Housekeeper urn] other 
mostly good books, flowed from him —Cottage Economy and the works. Both she and the two other daughters, Eleanor and Susan, 
Sermons in 1822, The History of the Protestant Reformation in remained unmarried. The three eldest sons all went to the bar. 
England (questionable history this, but vigorous writing) in William (1798-1878) wrote The Law of Turnpikes and other 
1824-26, The Woodlands in 1825, Advice to Young Men (next to legal works, and edited the Register for a while after his father’s 
Rural Rides his best book) and The English Gardener in 1829, death. John Morgan (1800-1877) wrote several books, stood un- 
and a host of others. Moreover, in 1820-21 he whole-heartedly successfully for Oldham in 1835, and successfully, as an Inde- 
espoused the cause of Queen Caroline against the king, acted as pendent, in 1852. He held the seat till 1865, and again, as a Con- 
one of her regular advisers before the famous trial, and wrote servative, from 1872 to 1877. He married John Fielden’s daugh- 
ceaselessly on her behalf. He even composed a number of her ter in 1851. James Paul (1803-1881) wrote A Ride in France, 
own letters and messages concerned with the case. And in his Journal of a Tour in Italy, etc., and stood for Bury a.s a Radical 
hands the defence of the Queen became also a means of rallying in 1837. Richard Baverstock Brown, the youngest son (1814- 
the forces of the Reformers. 1875) became a solicitor in Manchester, and was active there in 

Meanwhile, in 1820. he had rid himself by bankruptcy of some the Chartist movement, 
of his financial worries, and had settled down to rebuild his shat- Cobbetl’s character has been variously estimated. He was 
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always extremely pugnacious, and made many enemies. But he 
made also many firm friends. His pugnacity, which led him to 
quarrel, almost as much with ailie.s as opponents, was purely 
political, Carlyle called him “the pattern John Bull of his cen¬ 
tury hi.s fellow M. P., Buckingham, said that he had “a ruddy 
countenance, a small laughing eye, and the figure of a respectable 
English farmer.” Hazlitt, who liked his books, also said he looked 
like a farmer. Cobbett wa.s, indeed, despite hi.s appeal to the 
worke rs of the factory district.s, always at heart a countryman, 
with an unconquerable instinct for the land and the men of the 
land. He was intensely English, and, in his way, intensely patri¬ 
otic ; and it was this {latriotism that roused him to the defence 
of his fellow-countrymen, trodden under by the oppre.ssions of 
war and the twin revedulions in agriculture and industry whose 
devastating social effects he watched from pha.se to pha.se. He 
wa.s that rarest of literary {xirlents—an articulate pca.sanL His 
prose is astonishingly quick in its movement, and yet solid as a 
lumj) of earth. HLs clods of abu.se and denunciation stick to-day. | 
He had a marvellous facility for nicknames, and for the ridicule 
that hurts. But above all his jjro.sc dejjends for its success on the | 
personal quality (hat |K‘rvades it. It is .spoken rather than writ¬ 
ten down; and in it the man lives. Rural Rules and Advice to 
Vounf’ Men will be read as long as English is read at all. Cobbett 
has often b(!en called an egoist, and he was; but his egoism—^his 
ca[)acity to make himself express the? aspirations of a whole suf¬ 
fering clas.s—is at the very root of his appeal. 

BiHi.iooRAi’UY. Most of Cobbett’,s important writings have l)cen 
mentioned aljove. Besides a host nj parnpfilets, hi.s other books include 
I'ormpinr’s [Vork'i (seli'ctions ironi his early American writings, in 12 
vols., iSoi); A Collection of Furtx and Ohservalions relative to the 
Prate ivith Honaparte (1801); l:etler\ to Addtn^lon, in the Fatal 
Effnts of (he Peate with lionapartr (1K02) ; Letters to Lord Ilawkes- 
hur\, on the Peace (1H02) ; 1 he Politifal Proteus (an attaik on R. B. 
Sheridan, 1H04) ; Letters on (he l.atr War hciween the United States 
and Great liritaiu (iHi.y); I he Pride of Britannia Humbled (New 
York, iHis): Paper against Cold (1815); The American Gardener 
(1821); Collective Commentaries (1822); French Grammar (1824); 
ike Poor Man's Friend (iSi(t) ; A Treatise on Cobbett’s Corn (1828) ; 
The F.mifiranls' Guide (1821;) ; Ilistorv of the Rcf^ency and Reign of 
George IV. (iH.co) ; Lectures on the f'rencb and Belgian Revolutions 
(i8,<o); Spelling Book (1841); Tour in Scotland (continuing Rural 
Rides, i8u'); Manchester Lectures (1842); Geographical Dictionary 
(1842): French and English Dictionary (1844); Four Letters to the 
Hon. John Stuart Wortley (1H44); Life of Andrew Jackson (1844); 
l.rctures on the Ptditital State of Ireland (1844) ; Legacy to Labourers 
(1H41;), Legacy to Parsons (184,0; f^egacy to Peel, (184(1). Six 
volumes ol .selections from the Register, under the title, Cobbett's 
Political Works, were puhlished in i84,s--46. 

Of the lives, the most recent is by (J. 1 ). H. Cole (1924). There are 
other lives by Huish (184(1), E. Smith (1878), E. 1 . Carlyle (1004), 
and I.ewis Melville (191.5) (G. l). H. C.) 

COBBOLD, THOMAS SPENCER (1828-1886), English 

man of si icner, was born at Ipswdch in 1828. a son of the Rev. 
Richard Cobbold (1 797-1877), th(.‘ author of the History of Mar¬ 
garet Catchpolf. From 186S he acted as Swiney lecturer on 
geology at the British Museum until 1873, when he became pro¬ 
fessor of botany at the Royal Veterinary college, afterwards tilling 
a chair of helminthology which was specially created for him at 
that institution. He died in London on March 20, 1886. His 
s|M'cial subjet t was helminthology, tiarticularly the worms parasitic 
in man and animals. His numerous writings include Entozoa 
(1864); Tapeworms (iH66); Parasites (1879): Human Parasites 
(1H82); and Parasites of Meat and Prepared Flesh Food ( 1884). 

COBDEN, RICHARD (i804-i8()5). English statesman and 
economist, was born at Dunford Farm, near Midhurst, Sussex, the 
son of a small farmer, who died when Richard was a child. There 
were ii chiltlren. who were befriended by relatives. Richard 
was sent to one of the bad private boarding schools of tho.se days, 
in Yorkshire, and in 1819 became a clerk in his unde’s ware¬ 
house in Old C'hange. London. After serving in the warehouse 
he beg.in to travel for the firm. In 1S28 he joined with two 
friemls in setting up business as calico merchants. Three years 
later the firm acquired a factory at Sabden, Lancs., and began to 
do their own calico-printing. This was the beginning of a busi¬ 
ness career which brought CoMon an indeviendcnt fortune and per¬ 
mitted him in later years to devote himself, untrammelled by 


financial diflficulties, to his life work for greater freedom of trade. 
He remedied his lack of education by a course of serious study 
and by travel in the United States (June-Aug. 1835) in the 
Near East (1836-37), in Germany (1838) and elsewhere, making 
full use of his opportunities of studying the economic and finan¬ 
cial .systems of the countries he visited. At this time he published 
two pamphlets which show that the broad lines of his ideas on 
' foreign [loiicy were already matured. These are England, Ireland 
and America (1835), by “a Manchester Merchant,” in which he 
maintained that England had no interest in defending Turkey 
against Russia; and Russia (1836), in which he attacks the doc¬ 
trine of the balance of power. 

In October 1838 a group of seven Manchester merchants met 
to form an association to promote a movement for the abolition 
of the corn laws (q.v.)- This became the nucleus of a national 
association, the Anti-Corn-Law league. From the beginning Cub- 
den was the moving spirit in the league. Though other great 
names were associated with it, Cobden’s was the directing mind. 
He had already met John Bright in connection with a campaign 
for providing education for the mass of the {People, and had drawn 
him into politics. Bright's eloquence moved thousands in the 
meetings organized by the league, but Cobden's counsels carried 
more weight among state.smen. Throughout the whole of this 
campaign Cobden linked up the question of free trade with that 
of peace and disarmament; he regarded liberty of commerce as a 
key to international solidarity. He entered the House of Com¬ 
mons for Stockport at the general election of 1841. rarliament 
met in August, and Sir Robert Peel moved a vole of censure on 
the Whig Government, which was carried on Aug. 28. The new 
administration proposed a modification of the corn law which 
altered the .sliding scale of 1828 and reduced the duty. Villiors’ 
annual motion for repeal was defeated. Cobden presented his case 
against the corn law in his first speech in the llou.se during the 
debate on the address. His sincerity and hi.s precise knowledge of 
the question in hand made a strong im|)ression. He proved a 
redoubtable opponent tif IVel's financial policy, and persistently 
opiiosed (he reintroduction of income tax. 

Cobden desired the minimum of interference in trade and in- 
du.stry. When Graham’s Factory Bill was brought forward in 
1H44 he accepted the regulation of child labour but he protested 
against any “interference with the freedom of adult labour.” He 
was less extreme than Bright in his individualism, but had no use 
for the early reformers of the terrible factory system of the day, 
because he would not accept the principle of Government inter¬ 
vention. On (he other hand he ardently supported measures for 
the improvement of education, and supported Peel's proposal to 
augment the grant to the Irish Roman Catholic college at May- 
nooth, on the ground that the priests were iht? instructors of the 
people and should themselves be thoroughly educatea. 

Meanwhile Cobden worked inces.santly for the Anti-Corn-Law 
league, speaking all over the country, and, with increasing force 
in the Hou.se of Commons itself. His most powerful speech was 
jierhaps that made in the House on March 13, 1845, when Peel, 
who was e.xpected to reply, is said to have crumpled up his paper 
and notes and said to Sidney Herbert. “You may answer this, for 
I cannot.” Some members of the Peel Government had realized 
at the time of Peel's first budget that the next change in the corn 
laws must be their total reix-al. The prosjx'ct of famine in Ire¬ 
land at the end of the year made the change inevitable. On Dec. 5 
Peel resigned. Lord John Rus.sell. invited to form a cabinet, asked 
Cobden to take otfice, but he declined on the ground that his mis¬ 
sion lay outside the House on the public platform. On the 20th 
Peel resumed office. For the course of the events in the session 
of 1846 see Peci., Sir Robert. It is sufficient here to say that 
Peel’s famous resolutions included a modified sliding scale of 
duties for three years, and that after Feb. 1. 1S49, oafs, barley and 
wheat should be admitted at a nominal duty of a shilling. The 
bill embodying this resolution was passed by the House of Lords 
on June 25, 1S46. Four days later Peel resigned, not without a 
tribute to Cobden. “The name,” he said, “which ought to be, and 
will be. associated with the success of these measures, is not mine, 
or that of the noble lord (Russell), but the name of one who, 
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acting I believe from pure and disinterested motives, has, with 
untiring energy, made appeals to our reason, and has enforced 
those appeals with an eloquence the more to be admired because 
it was unaffected and unadorned; the name which ought to be 
associated with the success of these measures is the name of 
Richard Cobden.” 

The seven years’ struggle for repeal left Cobden a ruined man, 
for he had been compelled to neglect his own business. A sub¬ 
scription was raised for him to enable him to meet his obligations. 
With part of the amount provided he bought his birthplace, the 
farmhouse of Dunford, which was thenceforward his home. He 
spent 14 months abroad (Aug. i<S46-Ot. 1847), visiting the chief 
countries of Europe and urging on the many public men by whom 
he was received the necessity of greater freedom of trade. He 
returned more than ever opposed to a policy of intervention in any 
shape or form in the political situation of Europe. He now turned 
to work for the i)romotion of peace and the reduction of arma¬ 
ments, the logical complement of free trade, and became a for¬ 
midable opponent of Palmerston's general foreign i>olicy. In the 
I’arliament elected in 1847 he sat for the West Riding of York¬ 
shire. In that fjarliament he brought forward two imiwrtant 
motions: one in favour of international arbitration (June i3, 
1840), the other the mutual reduction of armaments (1851). He 
associated himself with the peace movement, at that time de¬ 
rided, and h('lped to organize a series of international congresses 
for the promotion of peace at Brussels, Paris, Frankfurt, Lon¬ 
don, Manchester and Edinburgh between 184S and 1851. The 
panic w’hich took possession of a large section of Englishmen in 
1851 on the foundation of the Second Empire in France put his 
principles to the test, By his resolute campaign against the scare- 
niongers this pamphlet, i‘jq 2 and in Three Letters (1853), 
Cobden sacriticed the popularity he had won as the man who gave 
cheap food to the people. With Bright he withstood the torrent of 
popular sentiment in favour of war against Russia during (he 
period before the Crimean War. He maintained strongly that 
the future of the Turkish provinces in Europe lay with the (.''hris- 
tian [)opulations and that England should be on their side and 
not on the side of the Turk. On Feb. 26, 1S57, over the “Arrow” 
incident (CJct. 1856) in China, when Canton was bombarded on 
the ground that the Chinese had unlawfully boarded a ship of that 
name, Cobden brought in a motion condemning the action of Sir 
John Bowring in this matter, which was carried and led Palm¬ 
erston to dissolve parliament. Cobden’s peace policy had destroyed 
his electoral prospects. He was defeated at Huddersfield, and 
retired to his house in Sussex for the time, and then made a 
second visit to America. 

On his return (June 29, 1859) he found he had been returned 
unopjm.sed by Rochdale to the new parliament, and that the 
Whigs were once more united under Palmerston, who asked him 
to join his cabinet as president of the Board of Trade. This 
offer, generous from a man of whose [M)licy he had been the 
stoutest opponent, was declined on the ground that consistency 
forbade it. Neverthele.s.s Cobden was the organizer of one impor¬ 
tant achievement of the new ministry, the conclusion of the com¬ 
mercial treaty with France of i860. He first discussed the feasi¬ 
bility of such a proposal with Gladstone, and then with Palmerston 
and Russell; from the two latter he received tepid encouragement, 
but was offered the assistance of the Paris embassy. He proposed 
to go to France to interview' Napoleon III., and in fact, spent a 
year (Oct. 1859-Nov. i860) in laborious and at first unofficial 
negotiations (he only received definite official jwwers in Jan. 
i860) for a mutual reduction of tariffs in the interest of increased 
trade between France and England. His work for the conclusion 
of this commercial treaty is proof, if any were needed, that Cob¬ 
den was not a merely negative advocate of a laissez-faire policy, 
but a practical and constructive statesman. 

The last of the greater issues of policy in which Cobden was 
involved was the American Civil War. He had been a regular 
correspondent of Charles Sumner’s since 1851, and though his 
hatred of war made him say frankly that he would not have gone 
to war for emancipation, he did, after .some hesitation, declare 
for the North, and J. A. Hobson, writing of this correspondence, 


asserts that he “did more than any other Englishman, save Bright, 
to correct the mistakes of fact and judgment which confused the 
issue in this country (Great Britain) at the outset, and to give 
sound counsel upon the sharp concrete cases which more than 
once brought us near to the breaking-iKiinl with the Federal Gov¬ 
ernment.” 

Cobden died on April 2. 1865, in London of a chill contracted 
on a journey which he had insisted on taking in order to be 
present at a discussion on a scheme of Canadian fortification. 

His distrust of Government at home and his limited belief in 
democracy were coupled w'ith a firm belief in the good sen.se and 
worth of the middle classes. .Starting from the belief that it was 
impossible to regulate wages by national considerations alone in 
industries competing in a world market he regarded trade union¬ 
ism as an unjustifiable use of monopoly. He was a child of the 
industrial revolution, and he believed that the removal of restric¬ 
tions on the free play of self-interest would bring to everyone 
his due share of the profits of industry. He opposed factory legis¬ 
lation for this reason, except in the case of children, for whom he 
realized that freedom of contract was in fact freedom of coercion. 
Nevertheless in his later years his confidence in the beneficial 
results of middle class domination began to be shaken, and (he 
man who had written in 1842 (in a letter to F. W’. C'obden) that 
trade unions were “founded upon princijiles of brutal tyranny 
and monopoly.” wrote to William Hargreave in 1861, “Have 
they (the working j)eople) no Spartacus among them to lead a 
revolt of the slave class against their political tormentors? . . . 
It is certain that so long as five millions of men are silent under 
their disabilities it is quite impossible for a few middle class mem¬ 
bers of parliament to give them liberty.” But he was still think¬ 
ing of the political rather than the industrial machine. 

Cobdenism and what is called the Manchester School have fallen 
into some disrepute for various reasons, and in the criticisms 
launched on the school tht re is some danger of losing sight of 
the great services that Cobden rendered. His views on domestic 
and foreign jxdicy were closely linked together. His cxixriencc 
convinced him that Government intervention in the affairs of for¬ 
eign countries was nearly always bad; he believed in the mini¬ 
mum of Government at home and the minimum of interven¬ 
tion abroad. The subsequent controversy, still unsettled, was 
whether a too “spirited,” or a too “pa.ssive” foreign policy would 
lead to the worse results. In the matter of international freedom 
of trade he was too optimistic. He believed that other countrie.s 
would follow the English logic. He did not foresee the almost, 
universal strength of economic nationalism, the enormous change 
in the whole structure of the economic world since brought about 
by gigantic foreign investments, with the development of new 
countries by the wealthier nations; he did not foresee the inter¬ 
national ojx ration of capital. But in his advocacy of arbitration, 
disarmament and peace he was far in aflvance of his time, and his 
ideals, ajiart from questions of practical aiiplication in circum¬ 
stances as then existing, are justified by enlightened opinion to-day. 

Srr his Sperches, edit. John Bright and J. E. Thorold Rogers 
(i«7o); Political Writings of Richard Cobden, with inlro<luction ))y 
Sir L. Mallet (1878) ; W. Bagehot, Biographical Studies (1881) ; John 
Morley, Life of Richard Cobden (1882) ; J. A. Hobson, Richard 
Cobden (1918), which contains Col)drn’s letters to Sumner, taken 
from the Sumner-Cobden corre.spondence preserved at Harvard. 

COBET, CAREL GABRIEL (1813-1880), Dutch classical 
scholar, was born at Paris on Nov. 28, 1813. After travelling in 
Italy to study Greek mss., he was professor at Leyden (1846- 
1884). He died on Oct. 26, 1889. Cobet’s special weapon as a 
critic was his consummate knowledge of palaeography, combined 
with rare acumen and wide, knowledge of classical literature. 

His works include: —Prosopographia Xrnophontea tjR.i6) ; Obsfrva^ 
tiones crilicae in Plalonis comici reliquias (1840) ; De Arte interprr- 
tandi Grammalices et Critices Fundamentis innixa (184O), hi.s inau¬ 
gural address at Leyden; Commentationcs Philologicae. (i85o-s»); 
Variae Lectiones (1854) ; Novae Lectiones (1858) ; Miscellanea Critica 
(1876); Collectanea Critica (1878); observations of Dionysius of 
Halicamas.sus (1H77) ; professorial discourses Editions of 

Diogenes Laertius (1850); I’lnlostratus cnol yvuvnaTtehs (1850); 
spwches of Hypcreidcs (iH58-y7> and L>sias He was the 

editor of Mnemosyne. 

See an appreciative obituary notice by W. G. Rutherford in the 
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Clasucal Jit'vif'zv, Dec. Sanrlvs //isC Cln.n. Schol. (1908) iii. 282, 

COBH, a seaport, watering place, and naval station of Co. 
Cork. Eire, on the .south side of Great Island, on a hill above Cork 
harfxjur; formerly called Queenstown. Pop. (1936.) 6,178. Until 
the end of the iHth century, Cove of Cork wa.s a small fishing 
village. Its i)rominen(e is due to the fact that it became a 
military and naval centre and port of embarkation for troops. 
The fjuays are exposed to the .south and south-east winds. The 
depth at the harbour entrance is 41 ft. (low-water) while in the 
river it is 29 ft. at high tide.s and 26 ft. at low tides. Ve.ssels 
of 27 ft draught have dis< harged at Cork deep-water quays lying 
afloat at ull states of the tifie. There is a large dockyard and 
viclualling station at Haiilliowline. 

COBHAM, a village of Kent, England, 4 mi. W. of Rochester. 
Pop. of civil p,Irish (i93«j 9 . 33 - 'I'he church (p:arly English and 
later restored) is rich in aiuient brasses (1320-1529), commemo¬ 
rating thirteen members of the Hrookc and Cobharn families, 
t’ohh.im college, containing 20 almshouses, after the di.s.solulion 
ti>ok the jilate of a college for priests, founded by Sir John de 
('ohham in the 14th century. Cohham hall is mainly Elizabethan. 
Tlie Cohhuni family wa.s established here before the reign of 
King John. In 1313 Henry dc Cohham was created liaron Coh¬ 
ham. in i(»03 Heiiry Hrooke, Lord Cdhharn, was attainted for par¬ 
ticipation in tlu' Raleigh conspiracy, and died in prison in i6i<S. 
'Ifu: attainder was reversed in 1916 and Dr. Gervasc Alexander 
w.is .stirnnioned fo parliament as Lord C'obham. There are, h<nv- 
ever, two Lords Cohham, for during the attainder of the barony 
Sir Richard Temple was i reated Haron and Viscount Coliham in 
1718. Cobliam hall was granted to Lodowick Stewart, duke ol Len¬ 
nox, and came by descent and marriage to the earls of Darnley. 

COBIA or CRAB-EATER (Rnchycentron camdns), a very 
voracious game fish, <osmopolitan in warm .seas, the only genus 
of the familv Kai Inacnlritlae which, aciording lo G. A. Rouletiger, 
is allied with (he maikerei-like fishes. The fish is slender and 
somewhat pike-like, reaching a length of five feet. The head is 
llatleiiecl and the lower jaw projecting. The tail is strong and 
forked, the upper lolie slightly the longer. The soft dorsal fin i.s 
long and low; in advance of it about eight low, Lsolated sjiine.s 
lOJi.stifute the spinous dorsal. The anal i.s almo.sl as long as the 
dorsal, 'I'hi.s fish is dark olive green above, shading into lighter 
hiowni.sh-green and silvery. On the sides two distinct dark stripes 
parallel eaih other, one from lip of ujiper jaw' to (ail; the other 
starting at llu' origin of (he pectoral tin. (.See I'rsii.) 

COBLENZ or KOBLENZ, a city and fortress of Germany, 
capital ol the I’russiiin Rhine province. 57 mi. S.E. from Cologne 
by rail, situated on the left bank of the Rhine at its conllucmce 
with the Moselle, w'hence its ancient name Confluentes, of which 
Coblenz is a corruption. Pup. (1939) 91.908. 

d'he town was one of the military posts establi.shed by Drusus 
about i) II c. Later it was frecjuently the residence of the Prankish 
kings, and in Stio and <|j.’ w.is (he scene of ecclesiastical synods. 
In loiH the city, after reieiving a <harler, was given by the 
emperor Henry 11 . to the archbishop of Trier (Tritves), and it 
remained in the p(>ss<-ssion of the archbishop-electors fill (he close 
of (he iSth (entnry In I’.pi-s.j it was surrounded woth new waills 
and it was partly to overawe (he turbulent townsmen that suc- 
cessi\c anhbishops built and strengthened the fortre.ss of Ehren- 
hreitstein (97c 3 that dominates the city. As a member of the 
league of the Rhenish cities which took its rise in the 13th century, 
Coblenz attained to great prosperity. In 1344 Moselle was 
spanned by a Gothic freestone bridge of 14 arches. The town 
suffered greatly, however, in the wars of the 17th, iSth and 19th 
cenluries. In ifiS.S the Prem h bombarded the Allstadt, destroying 
the old merchants’ hall (Kuufhnus), which was restored in 1725. 
In 1786 the elector of Trier. Clement Wenceslaus of Saxony, took 
up his residence in the towm. and a few years laier it became one 
of (he principal rendez\’ous of the French In 1794 

('Tiblenz was taken by the Revolutionar)’ army and, after the 
jH’ace of Luneville, it was made the chief town of the Rhine and 
Mostdie (lepaTlment (17981 In 1814 it was occupied by the! 
Russians; by the congress of V’ienna it was assigned to I'russia 
and in 1822 it was made the scat of government of the Rhirn' 


province. 

The city, down to 1890, consisted of the Altstadt (old city) 
and the Neustadt (new city), or Klemenstadt. The old city was 
triangular in shape, two sides being bounded by the Rhine and 
Moselle and the third by a line of fortifications. Here is the 
church of St. Castor, originally founded in 836 by Louis the 
Pious: the present Romanesque building was completed in 1208, 
the Gothic vaulted roof dating from 1498. In the old quarter, 
too, are the Liebfrauenkirchc, a fine church (nave 1250, choir 
1404-31) with late Romanesque towers; the castle of the electors 
of Trier, erected in 1280, which now contains the municipal pic¬ 
ture gallery; and the family house of the Metternichs, where 
1 ‘rincc Melternich, the Austrian statesman, was born in 1773. In 
the modern part of the town, the palace (Rcsidonzschloss), built 
in 1778-1786 by Clement Wenceslaus, the last elector of Trier, 
contains some tine Golx’lin tapestries. Coblenz is a principal 
scat of the Moselle and Rhenish wine trade. Its manufactures 
include pianos, pajicr, machinery, boats and barges, sugar, dyes 
; nd chemicals. It is an important transit centre foi the Rhine rail¬ 
ways and for the Rhine navigation. Immediately outside the 
former walls lies the central railway station, in which is etlected 
a junction of the Cologne-Mainz railway with the strategical line 
Mctz-Iierlin. 

Coblenz wa.s bombed by the Allies in 1917 and 1918. After the 
Armi.stice the town and bridgehead were occupied by Allied troojis 
under the Treaty of Versailles, the town forming the second zone 
to be evacuated after 10 years. {Sec Rhinllano.) 

Coblenz was the seat of the Rhineland High Cummi.ssion, and 
was occuiiied first by American troops and from 1923 to 1926 
by French troops. In October 1923 Separatists proclaimed a 
Rhineland republic but in Feb. 1924 this movement collapsed. 

Pccau.se of its inqiortance as a railway centre, Coblenz was 
bombed by llie Hrilish in World War II. 

COBOURG, the capital of Northumberland county, Ontario, 
Canada, on Lake Ontario and the Canadian National and Canadian 
Pacific railways, 70 mi. E.N.E. of Toronto. Pop. (1941) 5^973- P 
has a large, safe harbour, and steamboat communication with St. 
Lawrence and Lake Ontario ports, and is connected by ferry with 
Charlotte, New ^'ork. It contains car-works, foundries, and carpet 
and woollen factories, and is a summer resort, especially for Amer¬ 
icans. Victoria university, formerly situated here, w^as removed 
to Toronto in 1890. 

COBRA, the name applied to the pois()nou.s elapid snakes of 
(he genera Ntijd, //cmachates, and Ophinphagus, which have the 
pow'cr of dilating the neck laterally to form a broad disc or 
“hood.” The dilatation i.s brought about by the raising and push¬ 
ing forward of the long anterior ribs, the elastic skin being 
stretched taut over this framework. Thi.s type of hood is in 
marked contra.st to the vertical expan.sion of the neck of many 
snakes (c.g., boomslang and mamba), which is caused by the in¬ 
flation of the windpipe. In all species, however, erection of the 
hood only occurs when the animal is annoyed or di.sturbed. 

The genus Naja, the cobras jiroiier, containing about ten spe¬ 
cies, ranges from the Cajie throughout Africa, Arabia and India 
to southern China, the Philippine Islands and the Malay archi¬ 
pelago; UemachateSf the spy slang of the Boers, with a single 
species, is confined to South Africa; Ophiopha^us, the king cobra, 
ranges from Burma through the East Indies. These snakes are 
protcroglyphnus, i.c., with fixed ixii-son fangs on the front of the 
upper jaw, and the bite of all the sprecies i.s extremely dangerous. 
Accurate statistics of snake-bite mortality cannot be obtained, 
but it seems fairly certain that the common Indian cobra (Naja 
naja) is responsible for several thousand deaths annually. 

As in all proteroglyphous snakes, the venom acts directly on 
the nervous system and so is much more rapid in its action than 
that of the viocrinc and opisthoglyphous snakes, the toxicity of 
which i.s chiefiy because of the power of destroying the blood 
corpuscles. In the fxist, despite a multitude of so-called cures and 
a widespread belief in the efficacy of “.snake stones,” no really 
effective treatment was available except immediate excision of 
the site of the bite; now efficient “antivenincs” arc produced from 
the blood sera of animals that have been immunized by regulated 
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The common cobra of India 

(NAJA NAJA) SHOWING THE BOLD 
SPECTACLE’ MARKING OF THE 
HOOD 


doses of venom. These antivenines, however, must be adminis¬ 
tered hypodermically. The dose is large and, to be effective for 
the bites of proteroglyphous snakes, ihust be given immediately, 
(onditions not easily obtained in most of the regions which cobra.s 
inhabit. Danger to man is further enhanced by the fact that the 
prevalence of rats and mice frequently attracts cobras to the 
vicinity of villages and houses where they are more likely to 
come into contact with man. In 
India also, cobras are often re¬ 
garded with so much sui^ersti- 
tious reverence that no attempt 
is made to kill them. 

The best knowm species is the 
common Indian cobra (Naja 
naja), which may reach a length 
of about st ft. and which ex¬ 
hibits great variation in colour; 
typically it is yellowish to dark 
brown with a black and white 
spectacle-shaped marking on the 
hood, but all gradations between this form and specimens without 
any trace of such a mark are known. The king cobra or hama¬ 
dryad {Ophiophagiis hannah) is another oriental species; it is 
rarer than the common cobra, larger, reaching a length of 12 ft. 
or more, and feeds chielly on other snakes. Like all the cobras it 
lays eggs. It exerti.ses some parental care; a definite nest of dried 
leaves is made and the parents remain in the vicinity of the ne.st 
until the eggs are hatched. There may be some care of the nest 
in the common cobra. In Africa there are .several species, the 
hooded or Egyptian cobra {Naja hajc) and the black-necked 
cobra (Naja lugricollLs) being the most widely distributed. The 
latter specie.s is able to .spit its venom, like the .spitting cobra or 
spy slang {IJemuchatcs luu’tnachurtes), which is clo.sely allied 
to the true cobras and is notorious for its habit of “spitting” 
venom when anno>’ed. The mechanism of this “.spitting” appears 
to be that by comprcs.sion of the poison-glands the venom is 
forced out through the fangs to a distance of several feet and if 
it strikes an enemy in the eyes intense irritation is set up that 
results in temporary, and sometimes jiermunent blindness. In the 
accomplished venom spitters. the opening near the end of the 
fmg faces directly forward, while in the cobras that .spit only 
occasionally, like the common cobra, this condition is incipient. 

( 1 ). M. S. W.; X.) 


COBURG, a town in Germany, in the jMnd of Bavaria, on 
the left bank of the Itz, 40 mi. S.S.E, of Gotha. Pop. (1939) 
j.’ Sf;'. Coburg, first mentioned in a record of 1207. w’as of con¬ 
siderable importance in the 15th and i6th centuries, and owed its 
existence to the castle and to its jjo.sition on the great trade route 
from NLirnberg via Bamberg to the north. In 1245 the castle be¬ 
came the .seat of the elder branch of the counts of Ilenncberg 
(Coburg-Schrnalkalden). The count ships passed to Otto V. of 
Brandenburg, whose grandson sold them to Henry VIII. of 
Henncberg. The castle, town and countship then passed by mar¬ 
riage into the possession of the Saxon house of Wettin. In the 
17th century the ca.stll was strong enough to stand a three years’ 
siege (1632-35) during the Thirty Years’ War. In 1835 it became 
the residence of the dukes of Saxc-Coburg. The town contains 
many interesting buildings. The ducal palace, known as the Ehren- 
burg, originally erected on the site of a convent by Duke John 
Ernest in 1549, was renovated in 1698 and restored in 1816. It 
contains a decorated hall, the court church and a picture gallery. 
In the market square are the mediaeval Rathaus and the Govern¬ 
ment buildings. In the Schloss-platz is the Edinburgh palace, built 
in 1881. The educational establishments include a gymnasium, 
founded in 1604. The Zeughaus (armoury) contains the ducal 
library and among other public buildings may be mentioned the 
Augustenstift, formerly the seat of the ministerial offices, and the 
Marstall (royal mews). The castle was completely restored in 
J835-3S and now contains a natural history museum. The most 
interesting room is that which was occupied by Luther in 1530. 
The chief manufactures are machinery, baskets, glass, colours and 
porcelain. Iron-founding and saw-milling are also important, and 
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there is trade in (he cattle reared in the neighliourhood. For the 
princes of the house of Coburg .vt e Wfthn , Sam -Coiu rg-Ciotii a. 

COCA or cue A (Erytkroxylon Coca), a plant of the family 
Erythroxylaceae, the leaves of which are usid as a stimulant in 
western South America. It resembles a blackthorn hush, and 
grows to a height of 8 feet. The branches are stmight and the 
lively green leave.s arc thin, opaque, oval, more or less tailoring 
at the extremities. A marked characteristic of the leaf is an 
areolatcd portion bounded by two longitudinal curved lines one on 
each side of the midrib, and more conspicuous on the under face 
of the leaf. Good samples of the dried lea\es are uncurled, deep 
green on the upper, and grey-green on the lower surface, and have 
a strong (ea-like odour; when chewed they produce ;i sen.se of 
warmth in the mouth, and have a pleasant, pungent taste. The 
dowers are small, and dispose'd in little clusters on sliorf stalks; 
the corolla is composed of five yellowish-white petals, the anthers 
arc heart-shaped, and the pistil consists of three carpels united to 
form a three-chambered o\’ary. The dowers are succeeded by red 
berries. The plants thrive best in hot, damp situations, such as 
the clearings of forests; but the leaves most preferred art* obtained 
in drier localities, on the sides of hills. The leaves are considered 
ready for plucking when they break on being bent. 'Fhe green 
leaves (inatu) are spread in thin layers on coarse woollen cloths 
and dried in the sun; they are then packed in sacks, which, in 
order to preserve the quality must be kept from damp, The com¬ 
position of different specimens of coca leaves is very inconstant 
Besides the important alkaloid cocaine (q.vA there are .several 
other alkaloids. Coca leaves and preparations of them have no 
external action. Internally their action is similar to that of opium, 
though less narcotic. 

COCAINE, one of a series of “cocaines,” alkaloids (r/.n.) 
occurring in the leaves of coca (q.v,), a shrub indigenous to 
Bolivia and Peru, but now chielly produced by cultivation in Java. 

Cocaine crystallize.s from alcohol in colourless prism.s, melting 
at 98° C; it has a sjx-cifu: rotation [a]„ —is-S", and it is readily 
soluble in ordinary solvents except water. It is gtMierully used in 
medicine as the hydrochloride but sometime.s as the base, dis¬ 
solved or suspended in oils or fats. It yields well-crystallized salts 
of which the hydrochloride, C)7H2j()4N,HCl, is the most important; 
this crystallize.s from alcohol in short colourless prisms, melting 
at 200-20^'^ C, and having a specific rotation [orj —67.5". On 
hydrolysis with mineral acids or baryta, cocaine breaks up into 
eegonine (tropine carboxylic acid), benzoic acid and metliyl 
alcohol, so that cocaine is closely related to atropine (q.v.). It 
was synthetized in 1923 by Willstiitter and Bode. 

All the “cocaines” are found to be derivatives of a .simple 
ba.se, eegonine, which contains both a hydroxyl (OH) and a 
carboxyl ( COOH) group, the latter being estcrified with methyl 
alcohol and the former with an acid group—benzoic acid in the 
case of cocaine, CaHijOiN, and cinnamic or truxillic acid in the 
other natural “cocaines.” In the process for the manufacture 
of cocaine the total alkaloids of java coca leaves are hyclrolysi'd 
to eegonine, which i.s converted by esterification as described, 
so that most of the cocaine of commerce is a partially synthetic 
product. 

Cocaine produces little or no action on the unbroken skin, but 
if it is injected subcutaneously, or applied to mucous mem¬ 
branes such as those of the mouth, eye, nose, comiilcte anaesthesia 
is prcjduced so that slight operations can be carried out painlessly. 
A 5 or xb% solution is sufficient to abolish pain and touch, hut 
stronger solutions are required to abolish sensations of heat and 
cold. If cocaine be swallowed its anaesthetic properties act on 
the mucou.s membrane of the stomach; the sensation of hunger 
is deadened and, therefore, persons taking ihe clriig by the mouth 
can go for a long period without feeling the want of food. The 
central nervou.s system i.s first stimulated and later depressed, 
the higher centres being affected first. Moderate do.se5 increase 
the bodily and mental iwwcr and give a sense of calmness and hap¬ 
piness; fatigue is abolished. Long exhausting feats can he car¬ 
ried out under the greater bodily power produced and the in¬ 
habitants of Peru chew the coca leaves for this reason A single 
large dose causes mental excitement, delirium, ataxy, with head- 
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ache and depression later. 

The»ap<*utically, coc aine i.s very larK*“Iy u.sed by oculists to pro¬ 
duce anaesthesia of the eye; it is also used to relieve pain locally 
in other parts such as the mouth, teeth, ear, larynx, etc. Wide¬ 
spread anaesthesia may he produced by injecting cocaine into 
the s[»inal canal; thus an injection between the third and fourth 
lumbar vertebrae will produce anaesthesia of the lower limbs and 
of the trunk as far u[) as the umbilicus. Anaesthesia begins in 
the extremities and spreads u[)wards, recovery starts at the 
umbilicus and works downwards. A cocaine spray is often used 
to spray the throats of sensitive ijersons before making a larjm- 
geal examination. 

In Europe it is practically never used for its restorative effect, 
only for it.s anaesthetic effect; it is not a food, the good it do<?s 
being only temporary. Sec Dkuc. Addiction and Novocain. 

COCANADA, a town of British India, admini.strative head- 
Cjuarters of the (lodavuri district of Madras, situated on the coast 
in the extreme north of the (iodavari delta, about ,3r> mi. N. of 
Madras. J'op. (1941; 75.140. ('(xanada is the fourth port of 
Madras. The roadstead in C'oringa bay is protected but shallow, 
so that steamers have to lie 7 m. out, and the entrance to the canal, 
whcTc the piers and wharves are situated has to be constantly 
dredged. The town is connected by navigable channels with the 
(anal .system of the (lodavari delta, and by a branch line with 
Sainalkot on the East C(jast railway. The chief ex{>orts are rice, 
cotton and oilseeds. The industries include rice ancl oil mills, tile 
and sail works and tobacco manufacture. The town contains a 
college, orphanage and training college. 

COCCEIUS, the latinized name of Johannes Koch ('1603- 
Dutch theologian, who was born at Bremen, on Aug. g. 
(003. After studying at Hamburg and ITancker, where Sixtinus 
Amama wa.s one of his teachers, he taught at Bremen and at 
Iraneker. and in 1O50 succ(;eded Kr. Spanheim the elder as pro¬ 
fessor of theology at Leyden. He died there on Nov. 4, i 06 q. His 
chief services as an oriental scholar were in the department of 
Hebrew philology and exegesis. As one of the leading exponents 
of the “covenant” or “federal” theolcjgy, he .spiritualized the 
Hel)rew .scriptures to such an extent that if. was said that Cocceius 
found Christ everywhere in the Old 'I'eslament and Hugo Grotius 
found him nowhere. He taught that before the Full, as much as 
after it, the relation between God and man was a covenant. The 
first covenant was a “C'ovenant of Works.” For this was sub- 
.stiluled, after the Fall, the “Covenant of Grace,” to fulfil which 
the coming of Jesus Christ wa.s necessary. He held millcnarian 
views, and was the founder of a .school of theologians who were 
called after him ('occeiaiis. His most distinguished pupil was the 
celebrated Carnpeius Vitringa. His most valuable work was his 
Lexicon ct Coninicntarius Sermonis llcbrairi ft Chaldaici (Ley¬ 
den, which has been frecpiently rejmblished; his theology 

i.s fully expounded in his Sumtna Doctrinae dc Focdrrr ct Testa¬ 
ment o Dei (1048). 

His collected works were published in 12 folio volumes 
(Amsterdam, i<)7 ^-lOys ). See Ilerzog-Hauck, Realencvklopiidie. 

COCCIDIA, [Kirasilic single-celled animals (Frotcjzoa) char¬ 
acterized chietly by their manner of reproduction. The individuals 
develojK'd from the spores (sporozoites) are able to repro¬ 
duce a.sexually, as well as sexually. For further particulars see 
rkOTOZOA. 

COCCULUS INDICUS, the commercial name for the dried 
fruits of Anamirta Cocculus (family Menispcrmaccac), a large 
climbing shrub, native to India. It contains a bitter poisonous 
principle, picrotoxin, used in small closes to control the night 
sweats of phthisis. 

(Cochabamba, a central dcjxirtment of Bolivia, occupy¬ 
ing a series of fertile valleys on the eastern slope of the great 
Bolivian plateau, bounded on the north by the department of 
El Beni, on the east by Santa Cruz, on the .south by ChuquLsaca 
andi’otosi, ancl on the west liy Oruro and La Paz. Area, 23.327 
sq.mi,; jxipulaiion (ICJ40) 653,000. 

(aKhabamb.Cs average elevation is about 8.ocx)ft.. and its mean 
monthly temperature range.s from 50"’ to 71'' F, making it one 
of the most agret'ahle climatic regions in Sciuth America. The 


rainfall is moderate (i8in. per year, coming almost entirely from 
November to March) and the seasons are marked by rainfall 
rather than by temperature. Cochabamba is essentially an agri¬ 
cultural department, although its mineral resources are good and 
include deposits of gold, silver, copper and tungsten. Its temperate 
climate favours the production of wheat, Indian corn, barley and 
potatoes, and most of the fruits and vegetables of the tcmi>erate 
zone. Coca, cacao, tobacco and most of the fruits and vegetablc.s 
of the tropics arc also produced. Its forest products include 
rubber and cinchona. Lack of transportation facilities, however, 
has been an insui^rable obstacle to the development of any 
industry beyond Icjcal needs except those of cinchona and rubber. 
The population is chiefly of the Indian and mestizo types, educa¬ 
tion is in a backward state, and there are few manufactures other 
than those of the domestic stage, the natives making many articles 
of wearing apparel and daily use in their own homes. Rough 
highways and mule-paths are the usual means of communication, 
but a railway from Cochabamba (city) to Oruro, 132m., now 
brings this isolated region into touch with the commercial world 
7 'he capital is Cochabamba; other important towns are Punala, 
Tarata, Totora. Cliza and Sacaba. 

COCHABAMBA, a city of Bolivia, capital of the department 
of the same name and of the province of Cercado. situated on the 
Rocha, a small tributary of the Guapay river. Population (1942 ) 
75,000, mostly Indians and mestizos. The city stands in a broad 
valley of the Bolivian plateau, 8,400 ft. above sea level, over¬ 
shadowed by the .snow-clad heights of Tunari, 127 mi. E.N.E. of 
Oruro, with which place it is connected by rail. The climate is 
mild and temperate, and the surrounding country fertile and cul¬ 
tivated. The city is well supplied with foreign goods, and enjoj s 
a large part of the Amazon trade through some small river ports 
on tributaries of the Mamore. The city is regularly laid out, anti 
contains many attractive two-stor>' houses built around patios, 
parks, hotels, banks, churches, schools and other public buildings. 
Cochabamba was founded in the 16th century, and for a time wai. 
called Oropeza. It took an active part in the “w-ar of independ¬ 
ence,” the women distinguishing themselves in an attack on the 
Spanish camp in 1815, and some of them being put to de.Tth in 
1818 by the Spanish forces. In 1874 the city was seized and partly 
destroyed by Miguel Aguirre, but in general its isolated situation 
has been a protection against the disorders which have convulsed 
Bolivia since her indejxMidence. 

COCHEM, a town of Germany, in the Prussian Rhine prov¬ 
ince on the Moselle, and 30 m. S.W. of Coblenz by rail. Pop. 
(1933) 5.459- It is situated at the foot of a hill with a feudal 
castle dating from 1051. Trade is in wines. 

COCHIN, a feudatory state of southern India, in political sub¬ 
ordination to Madras, with an area of i.4C)3 square miles. It is 
bounded on the north by British Malabar, on the east by British 
Malabar, Coimbatore and Travancore, on the south by Travan- 
core, and on the we.st by British Malabar and the Arabian Sea. 
The state may be divided into three regions: (T) the eastern zone, 
consisting of broken forested portions of the western Ghats, which, 
gradually decreasing in height, merge int| (2) the central belt 
comprising the uplands and plains that dip towards the back- 
waters along the coast (see (Tochin: town), beyond which lies 
(3) the western zone, fonning the littoral strip. The low country 
is naturally flat and swampy, but has been drained and cultivatecl. 
An undulating countr>' with gra.ssy flats, naked hills and wooded 
terraces, intersected by numerous torrents, and doited with home¬ 
steads, orchards and cultivated fields, extends up to the foot of the 
Ghats. Here are great forests which form a considerable source of 
wealth. 

In 1941 the population was 1.422,875, and 568 in every thou- 
.sand were literate. More than a quarter are Christians, mostly 
Syrians and Roman Catholics. The tribute is I13.333, and the 
financial condition of the stale is flourishiag. The principal prod¬ 
ucts are rice, coconuts and timber. Cochin is the centre of the co¬ 
conut oil trade and coconut products are the chief export. Salt is 
manufactured along the coast. The capital is Ernakulam, but the 
maharaja resides at Tripunthora. The principal commercial centre 
is Mattancheri, adjoining the British town of Cochin. The chief 
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means of communication is by boat along the backwaters; but the 
line of the Cochin State railway connects Emakulam with Shora- 
nur, and a tramway for work in the forests runs to Chalakudi. a 
distance of 52 mi. 

History.—What is now the native state of Cochin was. until 
about the middle of the gth century a.d., part of the Chera or 
Kerala kingdom (see Kerala). Its port of Kodungalur was from 
early times one of the chief centres for the trade between Europe 
and India. The historv' of Cochin is exceedingly obscure previous 
to the arrival of the Portuguese. The rajas of Cochin, who are 
of pure Kshattriya blood, claim descent from the Chera king 
t'heraman Perumal. About the middle of the (jth century this king, 
according to tradition, resigned his kingdom, embraced Islam, 
and went on a pilgrimage to Arabia, where he died. Toward the 
end of the century the Chera kingdom was overrun and di.smem- 
hcred by the Cholas. In 1498 \’asco da Gama reached the Malabar 
coast; and in 1502 the I’ortugucse were allowed to settle in the 
tftvvn of Cochin, where they built a fort. By the end of the century 
their influence had become firmly established, largely owing to the 
effec tive aid they had given to the rajas of Cochin in their wars 
with the Zamorin of Calicut. In j 66,^, however, the Dutch cap¬ 
tured Cochin and held it for about 100 years. In 1776 Hydcr 
Ali of My.sorc invaded the slate and forced the raja to ac¬ 
knowledge his suzerainty and yjay tribute. In 1791 Tippoo, son 
of Ilyder Ali, ceded the sovereignty to the British, who entered 
into a treaty with the raja, by which he became their vas.sal and 
paid an annual tribute of a lakh of rupees. On October 17, 1809, 
in consefiuence of an attempt of the hereditary chief minister. 
Paliyath Achan. in iSoS, to raise an insurrection again.st the 
Ikitish without his master's knowledge, a fre.sh treaty was made 
by which the raja undertook to hold no corres|)ondence with 
any foreign state and to admit no foreigners to his service, wilh- 
tiut the sanction of the British government. 

Prom this time the state greatly advanced in prosperity under 
successive rajas. For over too years trade was develo|.x?d until 
the annual revenue reached 70 lakhs of rupees. In 192,^ Cochin 
with Travancorc, Pudukkottai and two .smalh'r states were placed 
in direct relation with the government of India as the Madras 
states. { 

COCHIN, a town in British India, in the district of Malabar. 
Madras. Po[). (1(141) 26.,t20. The town lies at the northern 
e.xtremity of a strip of land about 12 mi. in length, but in few 
places more than a mile in breadth, which is nearly isolated by 
inlets of the sea and estuaries of .streams flowing from the West¬ 
ern Ghats. These form the Cochin backwaters, shallow lagoons 
l>ing behind the beach line and below its level, which are broad ! 
navigable channels and lakes during the monsoon, but in many j 
places not 2 ft. deep in the hot weather. The first European pos- j 
sessors of Cochin were the Portuguese. \'asco da Gama founded a I 
factory in 1502, and Albuquerque built a fort, the first European i 
fort in India, in 150.V The Briti.sh made a settlement in 1644. but 1 
retired when the Dutch captured the town in 1663. Under the ! 
Dutch the town became a great trading centre. In 1795 Cochin j 
was captured from the Dutch by the Briti.sh, and in 1806 the forti- I 
fications and many buildings were blown up by ortler of the 
authorities. Cochin is the third {)ort between Bombay and Co¬ 
lombo, and considerable sea-borne trade is carried on, although 
steamers have to lie 2^ mi. out at sea, and the harbour is prac¬ 
tically closed from May to August. An cx{)erimental channel was 
cut through the bar in 1923 in pursuance of a .scheme for im¬ 
proving the harbour and reclaiming land for port buildings, in 
which the British government collaborated with those of Cochin 
and Travancore. 

A dry dock and wharves were built. The railway terminus is at 
Emakulam, 2^ mi. from Cochin. There are brick and coir works, 
saw and oil mills; and fishing, boatbuilding and mat-making are 
carried on. The chief exports are coco-nut products, tea and 
groundnuts. 

COCHIN-CHINA, the most progressive, smallest and richest 
of the five states of French Indo-China (q.v.), occupies low'er 
Mekong river delta at the southern tip of the country. Area, 
24.981 sq.mi., pop. (1936) 4,616,000, nearly all Annamites except 
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326.000 Cambodians, 233,000 Chinese and ,Sino-Annamese and 
16.000 Euroyicans. Chinese predominate in commerce and indus¬ 
try, while the French own large plantations, some industries and 
hold chief government posts. 

It is mainly alluvial plain, the delta of Mekong and Don-Nni, 
area about 17.200 sq.mi. The soil is mainly river alluvium, 
which in the quaternary period has covered and filled in the gulfs 
of the archacan and palaeozoic continental massif (granites. 

schists, etc.). \ okanic rocks are 
rare save for the basalt.s of Bien- 
Hoa (north of Saigon) and tra¬ 
chytes southwest of the delta. 
But laterites of volcanic origin, 
red earths easy to cultivate, are 
common, as are argillo-silicious 
gra\’ earths. 

The arc of the Annamese Cor¬ 
dillera ends at Cap St. Jacques 
and extends over the provinces of 
Tay-Ninh, Hien-Hoa and Baria, 
without anywhere reaching a 
height of 2,900 ft. The 180 mi, of 
low marsh>’ coast from Cap St. 
Jaccpies to t'ap de la Table has 
some open bays and the projec¬ 
tion of the point of ('a-Mau. The 
only port is Saigon. 31 mi. from 
the .sea. Waterways are abuiuiant. 
and from June to October floods 
of the Mekong iq.v.) cover the 
country, save for dykes and vil¬ 
lages and the Plaine des Jones in 
the north, and part of the Ca-Mau peninsula, Rivers include th(' 
Don-Nai, flowing west and then south from the Annamese moun¬ 
tains to the .sea, west of Cap St. Jacques, the Saigon, llow'ing 
northwest to southeast and joining the Don-Nai. and the two 
Vaicos. joining the Don-Nai near it.s mouth. The deltas of all 
these rivers are joined to that of the Mekong and to the sea by 
many canals (arroyos). both natural and artificial. To them the 
country owes its sihome of communications and the general dis- 
tril)ulion of fertilizing floodwaters. A network of canals joins 
.Niigon (q.v.) w’ith the Mekong and the ocean, facilitating naviga¬ 
tion. irrigation and drainage. 

The climate depends upon the nionsocm; the southwest mon¬ 
soon, Idowing from May to ('Ictober, brings at times as mucli 
as 250 ill. of rain (92.5 in. at Soctrang). The dry norlhea.st 
monsoon blows from November to April, There are no typhoons. 
The temperature averages 7(1" in January, 85” in April and 81.5 ' 
for the year. The rich forests sheltc'r tiger, leofiard. tiger cat, 
ichneumon, wild boar, deer, buffalo, rhinoccTos and elephant, 
as well as many species of monke>'s and rats. Some species of 
parrakeet, the Mandarin blackbird, and the woodcock are found 
in the rest of Indo-China. Aquatic birds and venomous reptiles 
abound in the delta and the Mekong has crocodiles. There is a 
large annual catch of fish. 

Agriculture. —Rice covers most of the cultivated area, most 
of the country's exports of 1,500.000 tons coming from Cochin- 
China, with its 5,500,000 ac. of fertile, monsoon-watered ricelancl. 
Ruliber plantations covered 245,000 ac. in 1936—7o';r' of the 
country's total. Large French jilanlations were the rule. Coco¬ 
nuts, jTepper, coffee, tobacco, sugar and oilseeds are also grown. 

Commerce and Industry. —Saigon, the capital, has half the 
sea-borne foreign trade of the country, chief exports being rice, 
rubber, maize, teakw'ood, tin, tea, jicpixT and hides. Principal 
imports are textiles, i.)etrolcum products, raw cotton, iron and 
steel, machinery and paper. Chinese dominate the rice trade, 
milling and transport, and Chinese merchants live in most villages. 

Cholon, Indo-China’s largest city, is mainly Chinese, with its 50 
large rice mills, the chief distillery and the leading electric jwwcr 
plant of the countr>'. 

There are several smaller distilleries in Cochin-China, besides 
sawTnills and factories for the manufacture of chemicals, textiles, 
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tobacco, beer anfl soap. Handicrafts (onsist of woodworking, 
metalworking, ixjitery, and the making of salt from sea water, 
fi.sh f>?iste, jewellery, baskets, embroidery, late, leather goods and 
lai (jurr. 

There is an exeedlent network of modem highways, besides 
railway connection.s with northern Indo-t.'hina. 

Government. —The only “colony ’ in Indo-China fthe other 
four states are i)rotectorales). (axhin-China has a rather direct 
French administration. The govenujr, responsible to the governor- 
general at Hanoi, is advised by a council of i 2 Frenchmen and 
12 natives. This council's advice is ordinarily economic, but its 
power is small. C cjchin-China elecLs one member of the French 
chamber of dejiuties. 

There arc 31 provinces, plus the. penal island, He tie Poulo 
(.‘(jrulore and the “Kegion Saigon-Cholon. ' Kath [)rovince is under 
an administrator of native aftairs, who has an advisory’ provincial 
(ouncil to dihcuss ways and means, public works, etc . In 19,^6 the 
proviiues were divided into 23J cantons and 1,630 communes or 
villages, 

'Hie (ornmunc i.s an important social and fwlitical body, ordi¬ 
narily administering justice and collta ting taxes from its own ' 
residents for remi.ssion to the authorities. Election to the assembly 
of notables whnh governs the village is a coveted honour. Nota¬ 
bles elet.t inrinl)i'rs of provincial councils. 

d'ax receipts were 11,370.000 piastres in real estate and 

poll taxes being the chief sources. Expenditures wen* io,(;75,ooo 
pia.sl res. 

kalucation, medicine and other social .services took over one- 
louilh of the budget. Of IndoT'hiiia’s n.joo registered teachers 
no less than 3,7-'() were in Cochin-China, whiles I4<^,4i2 of the 
4t)('),7.'0 j>u()il.s in I ramo-veniac ular and vernacular schools were 
in Cot hin-Cliina, as veere msirly half the 8,000 pupils in French 
state-sup[Jorted sc hools. 

Hirtory.- b'or the first 17 centuries of the Christian era Co- 
chin-('hina was kmovn as the Kingdom of Fou-naji. Indian culture 
held sway, and Fou-nan was frec/uently under the Khmer cun- 
{)jre of ('ainbodia (r/.v.) although it sometimes ruled parts of 
Cambodia Tfie Annarnese pemUrated peacefully as scUtlers and 
belligerently as comiuerors from the 17th century, and even¬ 
tually the population v\.is dislimtly Annarnite, Cochin-China 
being merelc southern Annarn ((/.r. ), 

Fnuu h Interest dates from ihc' arrival of IT. Alexandre tie 
Rhodes in if>io. 'l'hi.> siholaiU Jesuit wrote Imoks of lasting 
interest on Imio-China. After the ITanco-Spanish expedition of 
iS57-(;(; captured Touram*. in Annarn, and failed to take Hue. it 
turned (o Cm liiii-Cliina and took Saigon in 1S59. large force 
of Annamites be^iegeti the town, but mure battles in 1861 e.stab- 
lished l iemh rule tirndy, ami the eastern part was annexed in 
I SO,', (he femaindc-r being ai!<led in 1SO7 by (he sen’ond governor, 
Admii'.il I’ierre dr la Iir.uidiiTc, who succcTtled Admiral Ronard in | 
JSO4, C(uhin-t'hina joined (he 1 ederation of Indo-C’hina in 1.H.S7. 

In the JafMnese, .ifler eflei lively occupying Tonkin (he 

previous year, used the Saigon region as the chief concentration 
point lor their succe^s^ul drive into Thailand. Malaya. Nether- 
l.iml.s Indies and Huniia during J )ec. 1941 and the c-arlv months 
of n)42. t J. R. A.) 

COCHINEAL, a natural dye-stuff used for the production 
of scarlet, crimson, orange and other lints, and for the prepara¬ 
tion of lake and carmine. It consists of the females of Dacty- 
lopius ioaus. an insect of the family Cociidae of the order 
Hennptera. which feeds uimn various .sjK'cies of Ctutaceiu', 
c'siR'ci.illy nojKil. OpmUia < onitti lUjt ra, a native of Mexico 
,uul I’eru 'The dye was introduced into Euro(.K‘ from Mexico, 
whe re it had bevn used long befme the entrance of the Spaniards. 
Cculnneal has .ilinosl entirely been replaced by aniline dyes. The 
male of the cot hineal insect is half the size of the female, and, 
'unlike it, is de void of nutritive apparatus; it has long white wings, 
and a body of a deep red colour, terminated by two diverging 
setae. The female is wingless, and has a dark-brown plano-convex 
body ; it is found in the projwrtion of 150-200 to one of the male 
insect. The dead body of the mother insect serves as a protection 
for the eggs until they arc batched, ('ochincal is now furnished 


not only by Mexico and Peru, but also by Algiers and southern 
Spain. It is collected thrice in the seven months of the season. 
The insects are carefully brushed from the branches of the cactus 
into bags, and arc then killed by immersion in hot water, or by ex- 
jx).sure to the sun, steam, or the heat of an oven—much of the 
variety of appearance in the commercial article being caused by 
the mode of treatment. The dried insect has the form of irregular, 
fluted and concave grains, of which about 70,000 go to a pound. 
The best crop is the first of the season, which consists of the un¬ 
impregnated females; the later crops include an admixture of 
young in.sects and skins, which contain proportionally little colour¬ 
ing matter. 

Cochineal owes its tinctorial power to the presence of a sub¬ 
stance termed cochinealin or carminic acid, C22H2oOi3 (the formula 
shown by Dimeoth in 1920), which may be prepared from the 
aciucous decoction of cochineal. Cochineal also contains a fat 
and wax; cochineal wax or coccerin, C3.iH6o(C3iH6j0.3)2, may be 
extracted by using benzene; the fat is a glyceryl myristate 
CaH.'.t C14H27O2 h- 

COCHLAUS (Dobneck), JOHANN (1479-1552). German 
humanist and lontroversialist, was born at Wendelstein (near 
Nuremberg), whenie the punning surname Cochlau.s (spiral). 
In 1507 he graduated at Cologne and published under the name 
of Wendelstein his fir.st piece. In tnusicam exhortatorinm. He then 
became a .schoolma.ster at Nuremberg. In 1515 he was at Bologna, 
hearing (with di.sgusl) Eck’s famous disputation against usury, 
and as.soeiating with Ulrich von Hutten and humanists. He took 
his doctor’s degree at Ferrara (1517), and spent some time in 
Rome, where he was ordained priest. In 1520 he became dean 
of the Liebfraucnkirchc at Frankfurt, where he first entered the 
lists as a controversialist against the party of Luther, developing 
that bitter hatred to the Reformation which animated his force¬ 
ful but shallow ascription of (he movement to the meanest mo¬ 
tives, due to a quarrel between the Dominican.s and Augustinians. 
Luther would not meet him in discussion at Mainz in 1521. He 
was present at the diets of Worms, Regensburg, Speyer and Augs¬ 
burg. 'I'he jieasants’ war drove him from Frankfurt; he obtained 
(152O) a canonry at Mainz; in 1520 he became secretary to 
Duke George of Saxonc', at Dresden and Meis.sen. 'I'he death of 
his patron (1539) compelled him to take flight. He became canon 
(Sept. 1530) at Breslau, where he died on Jan. jo, 1552, 

11 is best known work is Commentaria dc Actis rt script is 
Luthcris (1540: German cd. 15H0 and 1582). His Kh'inc Schrij- 
ten were edited by J. Sc hweizer (1920). See M. Spahn, Johannes 
Cochldus (1808). 

COCKADE, a knot of ribbons or a rosette worn as a badge, 
fiarticularly in modern usage as jxirt of the livery of .servants. 
The cockade was at fir.st the button and loop or clas}) which 
“cocked’’ up the side of an ordinaiy' slouch hat. 'fhe. word first 
apiiears in this sense in Rabelais in the phrase "bonnet cl la co- 
quardvj' explained by Colgrave (1011) as a “Spanish cap or fash¬ 
ion of bonnet used liy substantial men of yore , . . wome 
proudly or peartly on th' one .side.” The bunch of ribbons as a 
party badge develofx-d from (his button and loop. 7 'be .Stuarts’ 
badge was a white rose, and the resulting white cockade figured in 
Jacobite songs. William lll.’s cockade was of yellow, and the 
house of Hanover introduced theirs of black, which in its present 
spiked or cinular form of leather is worn by the royal coachmen 
and grooms, and the servants of all officials or members of the 
J services. At the outbreak of the French Revolution of 1789. cock- 
i ades of green ribbon w’ere adopted. These afterwards gave place 
' to the tricolour cockade, which is said to have been a mixture of 
the trailitional colours of Paris (red and blue) with the white of 
the Bourbons, the early Revolutionists being still Royalists. The 
French army wore the tricolour cockade until the Restoration. 
Each foreign nation had its cockade. Thus the Austrian was 
black and yellow, Bavarian light blue and white, Belgian black, 
yellow' and rtd. French the tricolour, Prussian black and white, 

I Russian green and white, and so on, following usually the national 
colours. Originally the wearing of a cockade, as a ^dge, was re¬ 
stricted to soldiers. There is still a trace of the cockade as a 
badge in certain military headgears in England and elsewhere. 




COCKAIGNE 

Otherwise it has become entirely the mark of domestic service 

See Genealogical Magazine, vols. i.-iii. (1897-9Q); Racinct, La 
Costume historique (i888). 

COCKAIGNE tC ockayne), LAND OF, an imaginary 
country, a mediaeval Utopia where life was a continual round of 
luxurious idleness. The origin of the Italian word cocagm has 
been much disputed. It seems safest to connect it, as do Grimm 
and Litt re, ultimately with Lat. coquerc, through a word mean¬ 
ing “cake,” the literal sense thus being “The Land of Cakes.” In 
C'oekaigne the rivers were of wine, the houses were built of caki 
and barley-sugar, the streets were i)aved with pastry, and the 
shops supplied goods for nothing. Roast geese and fowls wan¬ 
dered about inviting folks to eat them, and buttered larks fel‘ 
from the skies like manna. There is a i^th-century French fab¬ 
liau, Cocaipie, which was possibly intended to ridicule the fable 
of the mythical Avalon, “the Island of the Blest.” The 13th-cen¬ 
tury English poem The Land of Cockaygne, is a satire on mon¬ 
astic life. The term has been humorously applied to London, and 
by Boileau to the Paris of the rich. The word has been frequently 
confused with Cockney (q.v.). 

COCKATOO (Kakalocinae), a group of parrots confined to 
the Australian region and characterized by a crest of feathers on 
the head; this can be raised at will. They live in flocks in woods, 
feeding on fruit, seeds and insects. The note is harsh and their 
powers of vocal imitation limited. The well-known sulphur- 
crested cockatoo (Kakatoe galerita) inhabits Australia, where it 
does much damage to the newly sown grain. The white eggs, 
two in number, are deposited in hollow trees or fissures in rocks. 
It also ranges northeast to Aru, New Guinea and New Ireland. 
Leadbeater’s cockatoo (K. Icadbeateri) inhabits South Australia, 
and its white plumage is tinged with rose, deepening to salmon- 
pink under the wings; the crest is scarlet. It is a very shy bird. 
The dark-plumaged funereal cockatoo or wyla {Calyptorhynchus 
fimercus) is another Australian species. The smallest of the fam¬ 
ily is the cockateel (Nymphicus hollandicus) , which has a long 
pointed tail. There are five genera and 17 species of cockatoos, 
some w'ith a number of suKspecies recognized. 

COCKATRICE, a fabulous monster, the existence of which 
was firmly believed in throughout ancient and mediaeval times. 
Produced from a cock’s egg hatched by a serpent, it was believed 
to po.sscss the most deadly powers, plants withering at its touch, 
and men and animals dying, poisoned, by its look. It stood in 
aw’e, however, of the cock, the sound of whose crowing killed it. 
The weasel alone among mammals was unaffected by the glance of 
its evil eye, and attacked it at all times successfully; for when 
wounded by the monster’s teeth it found a ready remedy in rue— 
the only plant which the cockatrice could not wither. The term 
“Cockatrice” seems also to be largelv synonymous with “basilisk.” 

COCKBURN (ko burn), SIR ALEXANDER JAMES 
EDMUND, loTH Bakt. (i<So2-iS8o), lord chief ju.sfice of Eng¬ 
land, born Dec. 24, 1S02, of ancient Scottish stock, the son of 
Alexander, fourth son of Sir James Cockburn, 6th baronet. His 
father was British envoy extraordinary and minister plenipotenti¬ 
ary to the state of Colombia, and married \’olande, daughter of 
the vicomte de Vignier. He was educated at Trinity Hall, Cam¬ 
bridge, of which he was elected a fellow and afterwards an honor¬ 
ary fellow. He entered at the Middle Temple in 1825 and was 
called to the bar in 1829. He joined the western circuit, and for 
some time such practice as he was able to obtain lay at the Devon 
sessions. In 1832, however, the petitions following the first 
general election after the Reform Bill gave him an opening. ITie 
decisions of the committees had not been reported since 1821, 
and with M. C. Rowe, another member of the western circuit, 
Cockburn undertook a new series of reports. In 1833 he had 
his first parliamentary brief. 

In 1847 he decided to stand for parliament and was elected, 
without a contest, Liberal M.P. for Southampton. His speech 
in the House of Commons on behalf of the government in the 
Don Pacifico dispute with Greece commended him to Lord John 
Russell, who appointed him solicitor-general in 1850 and attor*- 
ney-general in 1851, a post which he held till the resignation uf 
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the ministrj' in Feb. 1852. During (he short administration of 
Lord Derby, which followed. Sir I rederic Thc'^iger was atlorney- 
general an<l Cockburn was eng.iged against him in the case of 
R. V . Newman, on the prosecution of Ai hilli, a criminal infor¬ 
mation for libel against Cardinal Newman. Ihe jury who tried 
the ca.se under Lord Camiflrell found the defence of justification 
not proved except in one particular. The xerdict was set aside 
and a new trial orderal, but none ever took place. In Dec. 1852, 
under Lord Aberdeen's ministry, Cockburn became again attorney- 
general, and so n'lnained until 1S56, taking part in many cele¬ 
brated trials, notably leading for the Crown in the trial of Wil¬ 
liam Palmer, of Rugeley in Stafford.shire, fur poisoning. In 1854 
Cockburn was made recorder of Bri.stol. In 1850 he became chief 
justice of the common plea.s. He inherited the baronetcy in 
1858. In 1850 Lord Campbell benarne chancellor, ami Cockburn 
became thief ju-stice of the Queen's Bench, coni inning as a judge 
lor 24 years and dying in harness. On ,'^aiurday. Nov. 20. 1.S80, 
he presided over a court for the consideralion of Crown (ases 
reserv'ed; he walked home, and on that night lie dieil of angina 
pectoris at his house in Hertford Street. 

Sir Alexander Cockburn earned and deserved a high reputation 
as a judge. He was a man of brilliant cleverne.ss and rapid in¬ 
tuition. He had been a great advocate at (he bar, fluent and 
persua.sive rather than learned; before he died he was consiileretl 
a good lawyer, some a.ssigning unqueslioneil improvement in this 
respect to his frociuent association on the* bench with Blackburn. 
He had notoriously little sympathy with the Judicature Acts. 
Many were of opinion that he was inclined to make up his mind 
prematurely on the cases before him. But he was beyond doubt 
ulway.s in intention, and generally in fact, scrupulously fair. It 
was thought that he went out of his way to arrange to try causes 
iclebres himself. His successor, Lord Coleridge, writing in iHSi 
to Lord Bramwell, to make the offer that he should try the mur¬ 
derer Lc'froy as a last judicial act before retiring, addixl, “I’uor 
dear Cockburn would hardly have given you such a chance.” But 
Cockburn tried all cases which came before him, whether great 
or small, with the same thoroughness, courtesy, and dignity, 
while he certainly gave grciat attention to the elaboration of his 
judgments and charges to juries. His summing up at the Tich- 
borne trial at Bar lasted j 8 days. 

d'hc greatest public occasion on which Sir Alexander Cockburn 
acted, outside his usual judicial functions, was that ot the “Ala¬ 
bama” arbitration, held at Geneva in 1872, in which he repre¬ 
sented (he British Government and dissented from the view taken 
by the mrijcjrity of the arbitrators, without being able to con¬ 
vince them. He prepared, with C. F. Adam.s, the repre.sentalive 
of the United States, the English translation of the award of 
(he arbitrators and publi.shed his reasons for dis.senling in a vigor¬ 
ously worded document which did not meet with universal com¬ 
mendation. He admitted in substance the liability of England 
for the acts of the “Alabama,” but not on the grounds on which 
the decision of the majority was based, and he held England not 
liable in res|K;ct of the “Florida” and the “Shenandoah.” 

In personal apptrarance Sir Alexander Cockburn was of small 
stature, but great dignity of deportment. He wa.s fond of yacht¬ 
ing and s{K>rt, and at the time of his death was engaged in writ¬ 
ing a series of articles on the “History of the Chase in the 

iglh Century.” He had a high sense of the duties of his pro¬ 

fession. and his utterance upon the limitations of advutacy, in 
his .sjieech at the banquet given in the Middle Ternjile Hall to M. 
Berrycr, the celebrated Irench acJvc»cate, may be called the 
clas.sical authority on the subjt'Cl. Lord Brougham bad .sjjoken oi 
“the first great duty of an advocate to reck(»n everything sub¬ 
ordinate to the interests of his client.” But the lore] chief jus¬ 

tice, replying to the toast of “the judges of England,” said amid 
loud cheers from a distinguished assembly of lawyers, “The arms 
which an advocate wields he ought to use as a warrior, not as 
an assassin. He ought to uphold the interests of his clients per 
fas, not per nefas. He ought to know how to reconcile the inter¬ 
ests of his clients with the eternal interests of truth and justice” 
(The Times, Nov. c;, 1864). Sir Alexander Cockburn was never 
married, and the baronetcy became extinct ut his dcvith. 
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Biblj<)(;rai*uv.--(’. C. F. (»reville, Thr (irevillr Memoirs (rd. H 
R4;ev(;, 1H74 H7) ; A. F. M. Ashley, l.ijr of Palmrrsion (i87fj) ; Justin 
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The Croker Tapers (erl. L. j. Jenniuf's, 2n(I cd. 1HK5); T. A. Nash, 
Lije of Lord H'esthury, (iKMK), W. Ballanfiru*, Experiences (i8qo) ; 
U. C, Robinson, Hemh and Har (iHqi) ; Ford RusstdJ of Killowcn, 
“Reministffice.s of Lord Chief Justin* Coleridge,” in North American 
Review (Sept., 1HQ4) ; C. Fairfielrf, Life of Lord Branwell (iSy8) ; E. 
Afanson, Builders of our Low (1004). See also The Times Nov, 22, 
1880; Law Journal, Law Times, Solicitors* Journal, Nov. 27, 1880; 
Law Magazine, new series, vol. xv. p. 19J, 1851. 

COCKBURN, ALICIA or Ali.so.v (1713-1704), Scottish 
poet, author of one of th(‘ most exquisite of Scottish V)allads, the 
“Flowers of the Forest,” was the daughter of Robert Rutherfurd 
of Fairnalee, Selkirkshire, and was born on Oct. 8, 1713, and died 
on Nov'. 22, 170.P 'Fhere are two versions of this song—the one 
by Mrs. (’ockburn, the other by jean Kiliot (1727-1S07) of Minto. 
Both were fouiulta! on tlie remains of an ancient Border ballad. 
Mr.s. (’otkburn .s—that beginning “Fve .seen the smiling of I'or- 
tune tjeguiling”—is said to have been written before her marriage 
to I’alrick ('orklmrn of ()rn\iston in 1731, though not published 
till 1705. It was (ornj)o.sed many years h<‘forc Je.in Elliot's sister 
verses, written in 1750, l)eginning, “Fve heard them liltin’ at our 
ewe-milkin’.” At her hou.se on (’astle-hill, and afterwards in 
Criditon street, Mrs. ('otkburn received IVIackenzie, Robertson, ^ 
Flume, Horne, Monboddo, the Keiths of Ravelston, the Balcarres j 
family. Lady Anne Barnard, the author of “AuUI Robin (iray,” t 
and others As .1 Rutherfurd she was a connection of Sir Walter ! 
Scott'.s mother, and w.as hiT intimate friend. Scott, at .six years 
old, is said to have given as a re.ison for his liking for Mrs. Cock- 
burn that she was a “virtuoso like himself.” 

.SVt her Letters and Memorials . . ., with note,s by T. Craig Brown 
(1000), 

COCKBURN, SIR GEORGE, Bart (1772-1853). British 
admiral, seiond sun of .Sir James Cotkburn, Bart., and uncle of 
Lord Chief Justice (’oc kburn, entered (he navy in his ninth year. 
After serving on the home station, aiul in the Fast Indies and the 
Meditc‘rranean, hi* assisted, as captain of the “Minerve” at the 
blockade of Leghorn in i7<)f), and fought a gallant action with 
the .Spanish frigate “Sabina.” which he took. He was present at 
the battle of Cape St. Viiici*nt, Jn 1H09. in command of the naval 
force on shore, he rofitributed greatly to the rednetion of Marli- 
niiine, and signed the capitulatiojj by which that island was handed 
over to Great Britain, After service in the Scheldt and at the de¬ 
fence of C’adi/- he was sent in iHi 1 on an un.succe.s.sful mission for 
the reconciliation of Spain and her American colonies. In 1S13-14, 
as set t»nd in c ommand to Warren, he took part in the Americ an 
War, especially in the caplnre ot Washington. In the autumn of 
11815 be carried out, in the “Northiimberl.cnd,” the .sentence of 
deportation to St. Helena which had bet'n passed upon Bonaparte 
He was promoted admiral in 1S37; he became senior naval lord 
in 1841, and held office in that capacity till 1S46. In 1851 he was 
n)a(le admiral of the flc'«*t He died on Aug. 19, 185^. 

COCKBURN, HENRY THOMAS (177(^-1854), Srotti.sh 
judge, with the style of Lord Cockburn, was born in FMinburgh 
on Oct. 20, 177c), His father wa.s a b.iron of the Scottish court 
of e.xche(|uer. He was educated at the high school and the Uni¬ 
versity of Fdinhurgh. and he wa.s a member of the SiKculative 
Society, to which Sir Walter Scott. BroughanI and Jeffrey be¬ 
longed. He entercM the faculty of advocates in iScx), ami attached 
him.self, though his connedion.s were Tory, to the Whig or Liberal 
party, which then offered few prospects to ambitious men. On 
the accession of Earl Cirey's ministry in 1830 he became solidtor- 
gcm*ral for Scotland. In 1834 he was raised to the lH*nch. and 
on taking his se.it as a judge in the court of .ses.sion he adopted 
the title of Lord (’ockburn. Cockburn's forensic style was re- 
murkaldc for its clearness, ixithc^s and simplicity; and his con¬ 
versational powers wore unrivalled among his contemporaries. 
In 1852 he published his biography of Lord Jeffrey, and the 
Memorials of his Time apiieared posthumously in 1856 (new cd., 
with introduction by his grandson. H. A. Cockburn. J()Oc)). He 
died on April 20. 1854. at his mansion of Bcmalv, near Edinburgh. 

COCKCHAFER (Melolontha melolontka'). a common Euro- 
p<*an beetle who'.e Kuva is destructive to the roots of crops. The 


white grub .spends .several years in the .soil before emerging as a 
large beetle which feeds on the leaves of trees, and may often be 
seen flying in large numbers at dusk. (Sec Coleoptera; Chafer; 
and Ento.molocy; Injurious Inserts.) 

COCKERELL, CHARLES ROBERT (1788-1863), Brit¬ 
ish architect, was born in London on April 28, 1788. After study¬ 
ing under his father, Samuel Pepys Cockerell (1754-1827), he 
went abroad in iSio and studied the great architectural remains 
of Greece, Italy and Asia Minor. At Aegina, Phigaleia and other 
places of interest, he conducted excavations on a large scale, en¬ 
riching the British Mu.scum with many fine fragments. He be¬ 
came R.A. in 1S29, and from 1840 to 1857 was professor of 
architecture at the Academy. In 1837 he w.is appointed architect 
to the Bank of Fmgland. Among his principal works are the 
Taylorian Building. Oxford (1842), and the completion of St. 
George’s Hall, Liverpool, and of the Fitzwilliam ISIu.seum, ('arn- 
bridge, with .some important bank buildings. Cockerell’s best 
conceptions were in.si)jreil by classic models; examples of his 
(iothic style are the college at Lampeter and the chapel at Har¬ 
row. His son, Frederick Pepys Cockerell (i 833-78) W'as also 
a distinguished architect. 

COCKERILL, WILLIAM (1759-1S32). English inventor 
and machinist, was born in England in 1759. He went to Belgium 
as a simple mechanic, and in 1799 constructed at Verviers the 
first wool-carding and wool-spinning machines on the continent. 
In 1807 he established a large machine workshoj) at Liege. Orders 
soon poured in on him from all over ICurojie, and he amassed a 
large fortune. In iSio he was grantt;cl the rights of naturalization 
by Napoleon I., and in 1812 handed over the management of his 
business to his youngest son, John Cockerill (1790-1840), who 
largely extended his father's business. King William 1. of the 
Netherlands secured him a site at Seraing, where he built large 
works, including an iron-foundry and blast furnace. The con¬ 
struction of (he Belgian railways in 1S34 gave a great impetus to 
these works, branches of which had already been openi'd in Franc e, 
Germany and Poland. John Cockerill had practically concluded 
ni'gotiations to construct the Russian government railways, when 
his constitution, undermined by overwork, broke down. He died 
at Warsaw on June 19, 1S40. The iron works, among the largest 
in Europe, are still carried on under the name of La Soci(!*te 
Cockerill at Seraing. 

COCKERMOUTH, a small town and urban district of Cum¬ 
berland, Fingland, 32 mi. S.W. of ('arlisle, by the L.M.S.R. Pop, 
(est. 1938) 4.794. Area 3.2 sepmi. It is situated at the confluence 
of the Derwent and Cocker at a focus of w'ays among the lower 
western hills of the Lake District. Settlement in the neighbour- 
Icood goes back at least to Roman times, there being a small fort 
a mile west of the town at Papca.stle. 

Cockermouth iCokermiith, Cokermue) was the head of the 
barony of Allerdale, created and granted to Waltheof in the 12th 
century. W'altheof probably built the castle, under the shelter of 
which the town grew up. There are remains of Norman work in 
the keep, but the castle is in part modernized as a residence. The 
town received no royal charter, but the earliest records mention 
I it as a borough. In 1295 it returned two members to parliament 
and then not again until 1640. In 1867 it had one member, and 
in 1885 it was disfranchised. In 1221 William de Fortibus, earl 
of Albemarle, was granted a market. The Michaelmas fair existed 
in 1343, and in 1374 there were two horse-fairs, on Whit Monday 
and at Michaelmas. In 1638 a fair every Wednesday from the 
first week in May till Michaelmas was granted. The grammar 
school was founded in 1676. The county industrial school is estab¬ 
lished in the town. There are engineering and agricultural 
machine works, a brewery and a malt house. The town suffered 
severe depression in the 1930s, unemployment among men being 
45*3/c in April 1934. The poet Wordsworth was born there. 

COCK-FIGHTING or COCKING;, the sport of pitting 
game-cocks to fight, and breeding and training them for the pur¬ 
pose. The game-fowl is now probably the nearest to the Indian 
red jungle-fowl (Callus gallus). from which all domestic fowls 
are lx*lieved to be descended. The sport was popular in ancient 
times in India. China, Persia, and other eastern countries, and was 




COCK-FIGHTINC 


introduced into Greece in the time of Themistodes. The latter, 
vvhile moving with his army against the Persian.s. observed two 
cocks fighting desperately, and, stopping his troops, inspired them 
bv calling their attention to the valour and obstinacy of the feath¬ 
ered warriors. In honour of the ensuing victor>' of the Greeks 
cock-fights were thenceforth held annually at Athens, at first in a 
jiatriotic and religious spirit, but afterwards purely for the love of 
the sport. On the chair of the high priest of Dionysus, in the 
1 'hentre at Athens, there is carved a beautiful figure of a winged 
Eros holding a game-cock just about to fight. Lucian makes Solon 
speak of quail-fighting and cocking, and evidently is referring to 
an era in Asia, about 3.000 years ago. when cocking enthusiasts, 
lacking the cocks, set quail to fighting quail, and partridges to 
righting partridges, since both are natural fighters. From Athens 
the sport spread throughout Greece, Asia Minor and Sicily, the 
liest cocks being bred in Alexandria, Delos, Rhodes and Tanagra. 
l or a long time the Romans affected to despise this “Greek di¬ 
version,” but ended by adopting it so enthusiastically that Col¬ 
umella (ist century a.d.) complained that its devotees often 
.-.{jent their whole pairimony in betting at the pit.side. 

It is not definitely established when metal .spurs first were 
slipped over the natural spurs of the gamecocks. The first used 
were .‘^ilvcr sjiurs; later, iron spurs, then steel spurs. The metal 
spur has been known for hundreds of years. The modern short 
metal .spur is inches, or less, in length; the long spur scales 
from 2 to about 2^. inches. 

I-'rom Rome corking spread northwards, and, although opposed 
by the Christian church, nevertheless became popular in Great 
Britain, the Low (’ountries. Italy. Germany, Spain, and her col¬ 
onies. Jl was probably introduced into England by the Romans 
before Caesar s lime. William Fitzstephen first speaks of it in 
(he time of Herir) II as sport for schoolboys on holidays, and 
l)arti( ularly on Shrove Tuesday, the ma,>ters them.selves directing 
the fights, or mains, from which they derived a material advan¬ 
tage, as the dead birds fell to them. 

Cock-lighting became very popular throughout England and 
Wales, as well as in Scotland, where it was introduced in 1681. 
Occasionalls' the authorities tried to repress it, e.specially Crom¬ 
well. who put a slop to it for a brief period, but the Restoration 
rc-estal)lished it among the national justimes. 

From the time of Henry VTIl, who added the famous royal 
cockpit to his palace of Whitehall, cocking was called the “royal 
diversion,” and the Stuarts, particularly James T and Charles 11 , 
were among its most enthusiastic devotee.s, their example being 
followed by the gentry down to the igth century. The king’s 
cockmaster presided over the pits at Whitehall. 

Gerva.se Markham, in his Pleasures oj Princes (1614), wrote 
“Of the Choyce, Ordring, Breeding and Dyeting of the fighting 
Cocke for Battcll,” liis quaint directions being of the most ex¬ 
plicit nature. 

Cocking-mains usually consisted of fights between an agreed 
number of pairs of birds, the majority of victories deciding the 
main; but there were two other varieties that aroused the par¬ 
ticular ire of moralists. These were the “battle royal,’’ in which 
a number of birds were “set,” i.e., placed in the pit at the same 
time and allowed to remain until all but one, the victor, were 
killed or di.sabled; and the “Wel.sh main,” in which eight pairs 
were matched, the eight victors being again paired, then four, 
and finally the last surviving pair. 

Among famous London cockpits were those at Westminster, in 
Drury lane, jewin street, and Birdcage walk (depicted by Ho¬ 
garth). The pits were circular in .shape with a matted stage about 
20 ft. in diameter and surrounded by a barrier to keep the birds 
from falling off, UiX)n this barrier the first row of the audience 
leaned. Hardly a town in the kingdom was without its cockpit, 
which offered the sporting classes opportunities for betting. 

Perhaps the most famous main in England took place at Lin¬ 
coln in 1830 between the birds of Joseph Gilliver, the mo.st cele¬ 
brated breeder, or “feeder,” of his day, and those of the earl of 
Derby. The conditions called for seven birds a side, and the 
stakes were 5.000 guineas the main and 1,000 guineas each match. 
The main was won by Gilliver by five matches to two. His 
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grandson was also a breeder, and the blood of his cocks still runs 
in iho best breeds of Great Britain and .\mcrica. Another famous 
breeder was Dr. Hellyse of Aucllcm, the principal figure in the 
great mains fought at Chester during race-week at the beginning 
of the iqth century. His favourite breed was the white pile, and 
“Cheshire piles” arc still much-fancied birds. Others were Irish 
brown-reds, Lancashire black-reds and Staffordshire duns. 

In Wales, a.s well as some jwrts of England. cocking-main.s took 
place regularly in churchyards, and in munv instances oven inside 
the churches themselves. Sunda\s, wakes, and church festivals were 
favorite occa.sions lor them The habit of holdinc mains in schools 
was common fmm the uth to about the middle t)f the U)th centurv 
When cocking was at its height, the pupils ot many .schools were 
made a special allowance for purchasing fighting-cocks, and parents 
were expected to contribute to the expenses of the annual main «)n 
Shrove Tuesday, this money being called “eoekpencc.’’ Cock-fighting 
was prohibited by law in (heat Britain in 1840. 

Cocking wa.s early introduced into America though it W'a.s alw'ays 
frowned upon in New England. Some of the older states, as Ma.s.sa- 
rhusetts, forbade it by passing laws against cruelf\- as early as i8,d). 
and it is now expres.sly prohibited in Canada and in mo.st statc.s of 
the Union, or is repressed by general laws for the prevention of 
cruelt3- to animals. Although cock fighting has ceased as a public 
sport, in the United States, Canada and the British Isles, it lontinues 
to exist in private in those countries. Portable mains are moved from 
place to place, so as to avoid police raids, and Sunday morning usually 
is “fight lime." In the United States, the sfiort is extremely popular 
along the Atlantic seaboard and in the south. 

Cock-fighting is not recogni/ed as a form of sport by the Latin- 
.American countries in general. In Argentina cock-fighting was once 
one of the mo.st popular amu.sements; but it is now being abolished 
by police measures, although it .still persists in .several provinces, 
Paraguay prohibits it b\ law. But in Cuba cock-fighting continues 
to be a iMtronized .sport regulated by the government, ('ubans have 
always supported it; and. although it was prohibited for a time, it 
was reinstated during the (Jbmez administration, and is now regulated 
by municipal decrees. Puerto Rico is an important cock-fighting 
centre. Breeders of gamecocks stres.s petiigrec. I'hey regard •tis fit for 
championship honours, onl\ those birds which have been produced 
by the blending of strains of the world’s most courageous cocks, 
through hundreds of years. Famou.s among the breeds of the zolh cen 
tury are the “.Shawlnecks.’’ “Irish (Jliders,’’ “Eslin Red-Quills," “Domi¬ 
niques,” “Clairbornes," “Baltimore Topknot^” “War-Horse.s,’’ “Jri.sh 
Grays” and "(Jordons.” (Jamecocks usually are put to the main when 
between one and two years ot age. But, preceding their entrance into 
the fighting pit, the> are given intensive training. They do not need 
to be encouraged to fight. 'I'hat is their heritage. But great prepara¬ 
tions are made to pertert their jjhysical condition, and to teach them 
the art of fighting. 

As youngsters, they are permitted a great deal of exercise. This is 
to develo|> must le.s. When lhe\ are deemed old enough to be readied 
for battle, thev are trained for a period of ,^o to <;o flays. Chief fea¬ 
tures of their spciial diet arc cooked corn meal, choi)pt‘d hard boiled 
eggs, ami occasional helt)ings of raw beef. This is augmented by 
regular fow'l feed. The birds are given a daily bath, so as to free 
them from insects; they are mas.sagcd with a mixture ot alcohol 
and ammonia. That toughen.s their skin. Their wings are trimmed 
at the slojK*; the hackle and the rump feathers are shortened; the 
comb is cut as close as pos.siblc, so as to reduce it a.s a target for 
an enemv bird. In time, the cock i.s taken to a main, held bv a 
trainer, nnfl brffught within a foot, or two, of another trainee, sinu- 
larlv held. The frenzied effort.s of the coek.s to get at each other, 
adds strength to their muscles. Later, the l)irds gel actual fight 
training bv being pitted against e^ich other, with heavily-padded 
leather over their spurs, 

In ancient times, cocks were permitted to fight until one or the 
other was killed In the more modern era, the rules were amenderl 
somewhat. Although some fights still arc tff an absolute finish, others 
fjermit the withdrawal at anv time of a badly damaged cock Other 
rules fix a time limit for each fight. The average cockpit is 18 feet 
in diameter, with .sidewalls about 16 inches high. 

Those who enjoy cock-fights insist that the zest in the sport is 
provided by the many chances to gamble before a fight begin.s, and 
all during its progress. Odds .against one bird, or the other, are con¬ 
stantly changed, as*the tide of battle shift,s, and. in stjme prolonged 
fights a score or more of wagers are made on the outcome. 

On those rare occasions when a gamecock, taking the worst of it, 
decides he does not wish to continue hatllo, he makes hi.s intent 
known by lifting his hackle. The under part of the hackle i.s edged with 
white feathers, and from this act Is derived the expression “showing the 
white feather," which means cowardice. When a cock refuses to fight 
longer, his handler puts him brca.st-to-breast with the other bird. If 
he .still refuses, then it is ruled that he has quit, and the fight ends, 

At all mains, the judge is in supreme control. His word is abso¬ 
lute law, even as to the gambling, and it is binding on all those identi¬ 
fied, either officially, or unofficially, with a cock-fight. There E no 
appeal from his decisions in anything relating to the main. Because 



944 


COCK I.ANE GHOST—COCKNEY 


of this, onlv Ihr hitrlust fypf* of citizen In a cock-fiKhting community 
isi rexarflcd as rlik'ihJe to w'rve as Judtte, 

r<inMf>^;R/veifV.Cock fjKhtinK r*«'«*cs.sc.s an extensive literature of 

its own. S>e Gcrvicsc Markham, Pleasures of Princes (1614); Blain, 
Rural Sports ; “Game Cocks and Cock-FiKhtinK.” Outing, vol. 

xxxix; “A Moflest Comnundafion of Cock-FiKhtin)?," Blackwood^ 
Magazine, vol. xxii; “Cock-FikditinK in Schools,” Chamhers’ Maga¬ 
zine, vol. ixv. • (F. G, M.) 

COCK LANE GHOST, a supposed apparition, the vagaries 
of which attracted extraordinary public attention in London dur¬ 
ing At a house in Cock Lane, Srnilhlield, tenanted by one 

I’arsons, knot kings and other noises were said to occur at night 
varied by th<- apix’arance of a luminous figure, alleged to be the 
ghost of a Mrs. Kent who had died in the house some two yctfrs 
before. A thorough investigation revealed that Parsons’ daughter, 
a < hild of eleven, was the .source of the disturbance. The object 
of the Purson.s family seems to have been to accuse the husband 
of the decea.sed woman of murdering her, with a view to black¬ 
mail. Parsons wa.s pro.secuted and condemned to the pillory. 

AVc .\. bat>g, Cock Lane and Common Sense (1894). 

COCKLE, SIR JAMES OHio-iSos), Engli.sh lawyer, and 
mathernati( ian, was born on Jan. 14, iSiq. He was the second 
.son ()f James Cockle, a surgeon, of Great Oakley, Essex. Edu¬ 
cated at Charterhouse and Trinity College, Cambridge, he entered 
the Middle Temple in kS^H, practising as a special pleader in 
I<445 and being called if) i«4t>. He joined the we.stern circuit and 
was afjpointed chief justice of Queensland in iSO.p He was 
knighted in iHtx;, retired from the I)ench, and returned to England 
in iMyg. 

t'ockle is more remembered for his mathematical and scientific 
inve.stigafions than as a lawyer. He attacked the problem of 
resolving the higher algebraii ecjuations, notwithstanding Abel’s 
proof that a solution by radicals was impossible. In (his field 
Cockle achieved some notable results, among.st which is his re¬ 
production of Sir William R. Hamilton’s modification of Abel’s 
theorem. Algebraic forms were a favourite object of his studies, 
and he disc overed and flt'veloped the theory of criticoids, or dif¬ 
ferent iai invariiinl.s; he also made contributions to (he theory of 
differential ecpiations. He was a member of many scientific 
societies in Queensland and luigland. He died in London on Jan. 

27, 

A volume containing his scientific and mathematical researches 
made during the years 1S64-77 was presented to the British 
Museum in iSg; by his widow. See the obituary notice by the 
Rev. R. Harley in Proc. Kay. Sac. vol. 59. 

COCKLE, a bivahed marine mollusc of the genus Cardium, 
allieil to the oyster and placed in the class Lamellibranchia. About 
joo living species of cockles are known and over 330 fossil forms 
have Iwen described. The common or edible cockle (Cardium 
t'dulc) is the best-known example and is of some economic imjKir- 
tanre 

The (wo valves of the shell of the cockle are similar and are 
characteri/eil f>y a jiromincnl umbo (jec Lamklubranchia) from 
which a numlH’r of prominent ribs radiate over the surface of the 
shell. The animal has a long and pointed foot with a knee-like 
bend in it. The mantle is produced into two short “siphons” 
which bear numerous finger-like processes. In certain six^cics 
these processes carry' eyes at their lips. The cockle is placed in 
the order Eulamellibranchiata 

The cockh's live on the sea-bottom and are usually found buried 
Ixdow the surface The common cockle, and probably most of the 
other siw'cics, rarely penetrates Irelow one inch from the surface. 
The- muscular, pointed foot enables it to dig into and plough its 
way through sand and mud. It has a moderately wide range of 
habitat, but is rarely found on any soil other than sand and mud. 
VVrighi Ntates that Cardium cduJe thrives best in estuarine waters, 
where (he s.ilinity is a little less than that of normal sea-water. 
Cockle beds formed on the open coast are rarely permanent. In 
water of high or very low salinity the shell is subject to certain j 
modifications of shape and weight. The cockle, like the rest j 
of the Lamellibranchia, has no organs of mastication. It feeds ! 
on minute animals and plants and on the organic particles found 
in sea-water. I’he spores of Algae, Foraminifera, Diatoms, etc. 


usually constitute its diet. The animal is a “current feeder,” the 
food being drawn into the branchial chamber in the water- 
currents produced by the lower siphon. In England and Wales 
the most important cockle-fisheries are in the Thames estuary, the 
Wash, Carmarthen and Morecambe Bays. The animals are 
gathered by hand or by various kinds of rakes and scrapers and 
are boiled (in certain places by special methods to ensure the 
destruction of typhoid bacilli) before being despatched to market. 
In 1Q25, 3oo,22icwt. of cockles were landed in England and Wales. 
The nutritional value of the common cockle is fairly high, though 
its tissues contain less protein and fat than those of the oyster 
and mussel. 

See E. Romer, “Cardium” in KustePs Conchylien Cabinet (vol. x, 2, 
1869) ; J. Johnstone, Cardium (Liverpool Mar. Biol. Committee 
Memoir, 1800, bibl.) ; F. Wright, Fishery Investigations (Ministry of 
Agriculture and FLherirs, ix. 5, 1926, bibl.). (G. C. R.) 



COCKLEBUR, (he name given in the U.S. to species of 
Xanthium, of the family Compositae, called also clotbur and 
hurw'eed, which in agricultural districts are pernicious weeds 
They are coarse,rough and some¬ 
times spiny annual herb.s with 
much-branched stems, r ft. to 
6 ft. high, and mostly long- 
stalked, variously lobed leaves. 
The staminate (male) and pistil¬ 
late (female) tlowers. both small 
and inconspicuous, arc borne on 
the same plant, the staminate 
clu.stered at the ends of branches 
and the pistillate in the axils of 
the leaves. The fruit (achene) 
is enclosed in pairs in an oblong 
bur, about an inch in length, 
covered with hooked spines and 
ending in a i- or 2-toothed beak. 
The ripe burs adhere to the hair 
of farm animals w'ho widely dis- 
A DETAILED VIEW OF THE BUR AND scminatc the plant. WHien abun- 
THE TWO ENCLOSED SEEDS. SHOW- dant, Riostly on alluvial soils. 
INC THE HOOKED PRICKLES WHICH cocklebuTs are injurious to crops, 
CATCH IN THE WOOL OF SHEEP hut may be controlled by in- 
ten.sive cultivation or mowing. The germinating seeds and young 
plants, W'hile in (he seed leaf stage, contain a toxic glucoside and 
cause fatal poi.soning when eaten by livestock. 

COCKNEY, a colloquial name applied to Londoners general¬ 
ly, but more properly confined to those born within the sound 
of the bells of St. Mary-le-Bow church. The origin of the word 
has been the subject of many guesses, but the historical examina¬ 
tion of the various uses of “cockney,” by Sir James Murray (see 
Academy, May 10, 1890, and the New English Dictionary, s.v.) 
shows that the earliest form of the word is cokenay or cokeney, 
i.e., the ey or egg, and coken, genitive plural of “cock,” “cocks' 
eggs” being the name given to the small and malformed eggs 
sometimes laid by young hens (cf. Langland, Piers Plowman, A., 
vii. 272). The word then applied to a child overlong nursed by 
its mother, hence to a simpleton, and Chaucer, Reeve's Tale, 
used it with daf, i.e., a fool. The application of the term by 
ountry folk to town-bred people, with their ignorance of country 
ways, is easy. Thus Robert Whittington or Whitinlon (ft. 1520), 
speaks of the “cokneys” in such “great cytees as London. York, 
Perusy" (Perugia). It was not till the beginning of the 17th 
century that “cockney ” appears to be confined to the inhabitants 
of London, 

The so-called “cockney” accent was chiefly characterized in 
the first part of the iQtb century by the substitution of a t; for a 
u\ or vice versa. The chief consonantal variation which now ex¬ 
ists is perhaps the change of th f or v, as in “fing” for thing, or 
“farver” for farther. This and the vowel-sound change from ou 
to ah, as in “abaht” for “about,” are illustrated in the “coster” 
songs of the late Albert Chevalier. The most marked change of 
vowel sound is that of ei for at, so that “daily” becomes “dyly.” 
The omission of A is not peculiar to cockney. 




COCK OF THE ROCK—COCOA 


COCK OF THE ROCK, birds of the genus Rupicola (sub¬ 
family Rupirolinae) of the rotingas (allied to the manakins, <7.1'.\ 
found in the Amazon valley. They are about the size of a pigeon, 
with orange-coloured plumage, a pronounced crest and orange- 
red flesh, and build their nests on rock. The males hold elaborate 
“dancing parties.” {Sec Bellbird; Chatterer; Umbrella 
Bird.) 

COCKPIT, originally an enclosed place in which cock-fighting 
(q.v.) w-as carried on. On the site of an old cockpit opposite 
Whitehall iu London was a block of buildings, used from the 17th 
century as offices by the treasury and the privy council, for which 
the old name survived till the early igth century. The name of a 
theatre in London, built early in the 17th century on the site of 
Drur>- Lane theatre. Applied formerly to a cabin on the lower 
deck of a man-of-war, where the wounded w’ere tended. 

COCKROACH', (he name applied to mcmficrs of the Blat- 
tidac, a family of orthopterous insects, with flattened bodies, long 
thread-like antennae and shining leathery integument. They are 
eminently tropical but certain species have become widely dis- 
.seminated through commerce and are now cosmopolitan. Cock¬ 
roaches arc nocturnal in habit, hiding themselves during the day. 
The domestic species are omnivorous but are especially addicted 
(o starchy or sweetened matter of various kinds; they also attack 
food, pai)er, clothing, books, shoes, bones, etc., and dead insect^ 
As a rule they injure and soil far more than they consume, and 
most siiecies emit a disagreeable odour. 

The oriental cockroach {lUatta orirntulh), a cosm(»i>olitan 
liousehold pest, is dark brown; males are short-winged, females 
su[)apterous {see Orthoptera, fig. 1). 'I’he larger, fully winged 
.American cockroach {Periphmeta americana) infests buildings 
throughout the tropics and warm-temperate zones. The (lerman 
cockroach (Bhittella germanica), small and pale with two dark 
lines on the fironotum, occurs with man from the tropics to high 
latitudes. Blattid eggs are laid in ca.ses (oothecac) which are car¬ 
ried protruding from the. female’s body until hidden in .some 
crevice. Those of P. americana contain 10-16 eggs which hatch in 
.to-45 days; nymphal life is iT-14 months, adult life 3-12 months. 

orientnlis li\'es about one year. 

.Some 1,500 species of cockroaches are known, most of them 
tropical; only 53 species, many introduced, occur in North Amer¬ 
ica, and Britain has only two native species. Although blattids are 
usually sombrely coloured, some tropical stiecies arc elegant 
in form and beautiful in colouration. The delicate green Pan- 
ehlorae of the American tropics, sometimes introduced with 
bananas into Britain and the United States, are ovovijKrrous. 
Some Blaberinae arc giants with a wing-.spread of over five 
inches. Cockroaches can be readily destroyed by means of special 
traps baited with molasses; dusting the places they frequent with 
either sodium fluoride or powdered borax is also effective. Although 
the.se insects arc usually viewed with di.sgust they are not devoid 
of interest. They are the most primitive of living winged insects, 
and are among the oldest fossil insects. Their generalized structure 
and large size make them convenient for study and dissection, 
and they are widely used as the most suitable type for commenc¬ 
ing the scientific study of insects. See also Orthoptera. 

Sre L. C. Miall and C. Denny, Slruclure and Life History of the 
Cockroach (1887); W. J. Lucas, British Orthoptera (1920); Morgan 
Hebard, Blattidae of North America (1917); Phil Rau, “Life History 
of the American Cockroach," Entomological News, vol. 51 (1940); 
E. A. Back, Cockroaches and Their Control (U.S. Dept. Agr. Leaflet 
144, 19.17). ^T. H. Hl.) 

COCKSCOMB, cultivated forms of Celosia argentea cris-^ 
tat a (family Amaranthaceae), in which the inflorescence is mon¬ 
strous, forming a flat “fasciated” axis hearing numerou.s .small 
flowers. The plant is a low-growing herbaceous annual, bearing 
a large, comb-like, feathery, rolled, or grotesque clu.ster of dark 
red, scarlet, purplish or yellow flowers. 

Celosia floribnnda, a related plant, is cultivated in California 
under the name cockscomb, but is shrubby. 

COCKTON, HENRY (1807-1853), Engli.sh humorous nov¬ 
elist, was bom in London Dec. 7, 1807, and died at Bury St. 

^The word is a corruption of Sp. cucaracka: in America it Is com¬ 
monly abbreviated to “roach.” 
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Edmund’s June 26 1S53. He is be^t known as (he author of 
Valentine Vox, the Ventriloquist (1840) ami Sylvester Sound, the 
Somnambtilist (1844). 

COCKX (or Cock ), HIERONYMUS (Jerome) (1510- 
1570), Flemish jniinter and engraver, was born at Antwerp, and 
in 1545 was admitted to the Gild of Si. Luke as a paiuler. It is 
as an engraver, however, that he is famous, a number of portraits 
and subject-pictures by him. and reproductions of I'lemish 
masters, being well known. His brother Maithys (1505-1552) 
was al.so a |>ainter. 

COCOA, INDUSTRY AND TRADE. Cocoa is mmuf u 

tured from the seed of the cacao tree (generulb' Theohrooui 
Cacao, rarely T. pentagona or T. sphaerocarpa, small trees of the 
family Sterculiaceae). a native of tropical America but extensively 
cultivated elsewhere in the Tropics. 'I'he raw jtroduct is known 
commercially as cocoa or (he cocoa bean; and scientifically as 
cacao (Mex. cacauatl). The word cocoa is .t peculiar F.nglish cor¬ 
ruption of cacao and will be reserved here solely for the manu¬ 
factured cocoa powder; whilst cacao will be used for the tree, the 
“bean,” and the butter derived from the bean. 

CACAO CULTIVATION 

Cacao can be pirolitably cultivated only within 20 degrees north 
or south of the equator; it requires a mean shade temperaiure of 
Ho®F., and an evenly distributed rainfall of 50 to isoin. a year. 
The cacao tree requires a rich porous soil of con.siderahle depth, 
and must be protected from the wind; a secludi'cl vale provides 
the ideal environment. 

Planting.—(irowers have jireferred in recent times to pl.int 
(he hardy, well-yielding, forastero variety rather than the choiiiT, 
but more delicate, criollo. Seedlings are grown in nurs(‘rie.s, or 
the seeds are used straight from the pod. They an- planted from 
10 to i8ft. apart, according to the soil, shade, etc. To protect the 



Fig. I - DIAGRAM OF CHIEF CACAO HARVEST®. SHOWING THE PERIOD OF 
THE YEAR DURING WHICH THE MAIN CROP OF EACH OF THE PRINCIPAL 
PRODUCING COUNTRIES IS GATHERED 


soil beneath the trees from the glare of the sun either huge shade 
trees (e.g., the vermilion flowered Erythritui) are grown at inter¬ 
vals of 40 to 50ft., or the cacao trees are planted very closely and 
hedges arc grown to proviile wind-breaks. 

Harvesting the Crop.—The cacao tree begins to bear in four 
to five years. The small pink flowers and the succeeding large 
jiods are borne directly on the trunk and main branches. 

The chief harvesting periods are shown in the diagram, but njie 
j pods may be found on the tree all the year round. The pods on the 
' higher branches are cut from the tree by a knife at the end of a 
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2o(l ;mil wlu‘11 pliii'fil ill a heap arc incliviclually tut open 

with a lutlass an<l (he beans scot)[H*(l nut. 

Fermenting. —'I'he beans are tovered with a sweet ulistening 
snow-white or pale heliotrope pulp, and if left in a heap this 
sugary pulp b<4;ins to ferment In the more atlvaiued lountries, 
liowever, it is usual to ferment in boxes d'he beans are turned 



SHADED) 

Th« total production for 1927 of raw cacao baani l« aillmatad at 482.000 
matrlc loni. of which the Brituh Empira supply it toma 60*,,, tha Gold 
Coast hafng r«tpor\tlbla for 208.348 matric tom 

from one box to another preferalily ever>' day, and their tem|»cr- 
atlire rises to . <)S"’F. and 115 K, in one, two and three ilays 
rr.siM'i lively. re u hinj; an exceptionally high temjK’rature for yea.st 
fermentation 'Fhe criollo variety requires two days’ lermenlation, 
and the (orastero from five to nine days. The pulp drains away 
as a fennenling resembling sweet cider. This is allowed to run 
to Waste A trace of acetic acid produced in the later stages gives 
the cacao a characteristic pungency resembling vinegar This is a 
doubtful advantage, but the total efiects of fermentation on 
colour, flavour and texture increase the value of the bean. 

Drying, Washing, Etc. —The bean as it comes from the pod 


I contains of water. This must be reduced to 5 or G'/o to 
I give a satisfactory commercial product. The drying is generally 
done in the sun on cement or brick floors, on mats of loconut 
fibre, or on woodiai platforms; or, as on the (Jold Coast, on light 
barnlxM) mats on trestles. Whilst the best results are always ob¬ 
tained by the slow and evam drying which is produced by turning 
over and over in the sun for three clays, the climate may neces¬ 
sitate the use of artificial dryers. To a limited extent heated j)lat- 
forms are used in San Thome, (jr>dng rooms in Ceylon and Gren¬ 
ada. and drying m.ichines in Costa Rica, Bahia, etc. 

The processes of washing, claying and jHjlishing, peculiar to 
certain places, have few' advantages beyond pleasing the eye of 
the buyer. In Ceylon unci Java the pulp is partly removed by 
washing and the shell of these beans is fragile and gels broken 
in handling. In X'enezuela a thin coat of red earth is rubbed on 
to the beans. The similar practice of claying wa.s followed in 
Trinidad until 1923, when it was prohibited. In .some countries 
polishing machines are used. 

Yield. — On an average a full-grown tree may bear 6,000 flow’ers, 
of which only ’o will become cacao pods. A pod weighs about 
1 lb, and contains 4 oz. of pulp-covered seeds, which yield i l oz. 
of the dry. cured, cacao beans of commerce. From these figures 
is derived the startling fact that, taking all trees in the world, the 
average yield of cacao beans to the tree is not more than two 
pounds jxT annum, and even on first-class estates rarely exceeds 
three pounds. 

Cacao beans in shafx resemble almonds, but are not so jiointed; 
they weigh about 400 to the pound. The skin, or shell, is brown. 
The inside of a su|X}rior kind of bean is the colour of cinnamon; 
of ordinary kinds, dark brown or purjile; and of poor unfermented 
kinds, slate colour. The taste is more or less bitter and astringent, 
nutty, and faintly aromatic. 

The leading |[)orts for the shipping of cacao are Accra and 
Sccondec fGold Coast), Bahia and Para (Brazil), Guayaquil 
(Ecuador), Port of Spain (Trinidad), Lagos (Nigeria), San 
Thome (San Thome) and Sanchez (San Domingo). Whilst 
some manufacturers have agents at certain producing centres, the 
great bulk of cacao buying is done through brokers and merchants 
on cost and freight contracts. The chief cacao markets are New 
' York (where there is a cacao exchange), Hamburg. London, 
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CACAO-GROWING IN THE WEST INDIES AND IN BRITISH WEST AFRICA 


1. Pori of Spdin, Trinidad. A cacao tree, showing the formation of the 

pods around the branches 

2. Gathering cacao podi. Long bamboo poles wielded by men bring down 

the pods, which are then gathered into baskets by women 

3. A cacao estate on the Island of Trinidad, In the West Indies, showing 

the paddock-like clearing in the centre, where the fermenting house 
and drying platforms are situated 


4. Cacao pods tnat have been slit so tiiat the tinans may be scooped out 

5. Drying cacao beans on the government plantation In Trinidad. This 

process consists in turning ti>e beans over and over In the sun for 
three days 

6. Cacao cultivation in British West Africa, showing natives In Ashanti 

drying cacao on crudely constructed tables fashioned of bamlioo rn,its 
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FURTHER STEPS IN THE MANUFACTURE OF COCOA 
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Liverpool, Amsterdam and Havre. 

Where Cacao Is Grown, —The diagram below gives an ac¬ 
curate impression of the relative proportions of the world's supply 
cx}X)rted by the chief producing centres in 1926;— 

The table below is compiled from a journal published in Ham¬ 
burg. the Gordian, which is the most reliable source of cacao 
statistics. It show's changes in cacao production between 1906 
and 1926:— 


World’s Harvest of Cacao Beans 
(In tons of 1,000 kilos.) 


Producing country. 

1906. 

101 f>. 

1929. 

A /rial 




Gold Coast. 

0,004 

73.205 

229,537 

Nigeria. 

735 

9,090 

39.520 

San Thome .... 

24,477 

34,339 

13..581 

('ameroons. 



8.7o() 

French Ivory Coast 



9,833 

A merica 




Brazil. 

-\v»35 

42,879 

65,806 

'I'rinidad. 

T2.0H3 

24,803 

22,710 

.Safito Domingo .... 

J 4.313 

22 , 4«5 

20.477 

Iccuador. 

23,427 

42,097 

20.036 

Wnezuela 

I 

I5,iu‘> 

14,300 

Olhrr ( ountrii .... 

25,000 j 

3'.2.'7 

4 2.605 

Total . . , . , 

H7..039 i 

295,087 

481,411 


The other countries include Costa Rica (5,31 >S). Grenada 
(4.103), Ceylon ( 3 . 37 -)- Jamaica (3.057), (904). Belgian 

Congo. Surinam. Samoa, St. Lucia (494), Dominica (320) and 
Cuba, The figures in parentheses arc for 192O. 

The finest type of bean, the criollo. is grown in Venezuela, Cey¬ 
lon, Java, Samoa. Madagascar and Nicaragua; but in Ceylon, and 
other places, criollo is being replaced by forastcro, and it is doubt¬ 
ful if the w'orld's production of criollo reaches of the w'hole. 
During the first quarter of this century cacao production quad¬ 
rupled, mainly owing to the increased supply from the Gold Coast. 
The (juantity of Nigerian cacao exported from Lagos is rapidly 
increasing, and the quality, though still poor, i.s slowly improving. 
The output of Brazil h.is also grown and the sum of its Bahia, and 
Para cacaos has established it as the second large.st producer in 
the world, Trinidad cacao is well known for its good quality and 



TOTAL CONSUMPTION WAS 475.241 METRIC TONS 

excellent preparation. The Sanchez and Samana cacaos of San 
Domingo are purchased in New "N'ork for the .same price as Gold 
(-oast cacao. The Arriba and Machala cacaos of Ecuador arc 
valuable and distinctive, and it is to be regretted that, owing to 
the outbreak in 1922 of a disease of the cacao tree (appropriately 
called Witch Broom, Colletotrichum luxificum), their output had 
been reduced to one-half by 1926. 

It will be noted that British possessions are responsible for over 
60% of the world’s supply, and the Gold Coast alone for nearly 
50%, 
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Gold Coast. —The conditions here are unusual, the land being 
held, and the cacao fanns managed, by the native people. It is 
doubtful if any native-owned industry' ever developed with such 
rapidity as cacao cultivation on the Gold Coast. Figures .showing 
the cacao e.vportcd epitomize its history.— 


Year. /.Sv< 5 . /uorf. toifi. 1026. 

Tons 34 9,004 7 .:l. 20 S 229,.S 37 

The cacao grown is the ani«'Ionado variety of forastcro In the 
early' days the preparation of the cacao was poor, but an ever- 
increasing amount of sound, fermented cacao has since been 
produced, (ireat credit is due to the natives atul to the Govern¬ 
ment for the manner in which difticulties have been overcome. 

The preseiue of the tset.se lly, and hence 
the absence of pack animals, rentiers the 
transport of this immense amount of cacao 
a diniculL problem, which has been solved 
to a considerable extent by the construction 
of 495 miles of railways and o\’er 3.000 
miles of roads suitable for mtitor lorries. 
The difticulty of sliipping cacao to ocean 
liners, which is incre.ised by the presence 
of a heavy .surf, has been tountered by the 
construction of a deep sea harbour at Tak- 
oradi. The two dangers which threaten 
cacao cultivation—the redudion of rainfall 
by the de.struction of tiu* moisture-drawing 
forests, and the destruction of the cacao 
trees by disease or {x-st—are recognized as 
problems by the department of agriculture 
and the educated native. 

Prices. —Below' is a chart showing the 
variation in price of four different cl.i.sses 
of cacao from 1913-27. The chief points 
of interest are the (iovernment control of 

.. prices during 1918. and the phenomi'iial 

Fig. 5.— A COLD coast rise and fall which followed the removal of 

CACAO TREE. SHOWING t hc COntroI. 

HOW THE FRUIT SPRINGS Thc prices given in the chart do not 
include import duties. 'I'lie fable below 
shows changes in imiKirt duty: since 1919 
British enipire grown cacao has had a preferential cluty 



FROM THE TRUNK 
MAIN branches 


Duty on Cacao, Cacao Butter and Cara(> Shell 
(Imported in (Ireat Hrilain, 1^53-1027.) 



Raw l acao. 

Cacao butter, 

Cadi. 

sh.dl, 

Year. 

per lb. 

pel 

It). 

per 

< wt. 


British. 

Foreign. 

Biitidi. 

1 oreign. 

British, 

l or. ign 


d. 

<1. 

d. 

d. 

s. <1. 


1K53 1915 . 

1 

C 

I 

1 

2 0 


1915 

• J 

11 

ll 


< 0 

3 

iyi6 (.Vpril-Juiu) 

6 

6 

6 

6 

I0 

12 

I<;16-19 

4-1 

4I 

4I 

4I 

f, 0 

6 

1919 2-! 

.G 

-ll 

■'1 

4i 

5 0 

6 

1922 2.4 

2'i 

3 

, J 


.<4 

4 

1924 

>1 

<1 

1 

I J 

1 H 

1 2 


MANUFACTURE AND CONSUMPTION 


Cacao bean.s, if roasted and crushed in thc jialm of the hand, 
[iroduce the fragrant odour of chocolate and arc broken up into 
brown, crisp, angular fragments which are termed “nibs,” It is a 
simple matter to blow away thc thin flakes of thc husk, or shell, 
without lo.sing the nib. The nib eontain.s 54-5577 of cacao butter, 
and if simply ground with sugar, gives with hot water a \'ery fatty 
beverage which for over 100 years has been served out to the 
British navy. To produce a less rich beverage two methods have 
been adopted. The first is the addition of ccyn-llour or arrow- 
root. Such mixtures cannot in most countries legally be described 
as pure cocoa. The second is the removal of jiart of the cacao 
butter by pressure. Thi.s is thc usual method, and cocoa may be 
defined as the finely ground cacao nib from which part of the 
cacao butter has been removed. The factory o[)erations arc as 
follows 















COCOA BUTTER—COCO-NUT OIL AND CAKE 


iiiilo cliitaly packed with pulp-cc 
<'d tioaiiii 


'I’hc clean sorted beans pass alontr a conveyor to the roasting j 
machines. Roastinj; i.s a delicate ofx ration recjuiring experience j 
and dis<reiif)n, and is usually conducted in revolving drums heated i 
extenially by gas. The temjKratures used are lower than for | 
totice roasting, and .seldom exceed 140'T’. The roasted beans pass ! 
between tolls ol serrated ( oric'., whit h are placed at su(h a rlistance j 
apart that the beans are tratked rather than t rushed 'Fhe frag- ! 
inents are sieved into fractions, from which the shell is carried ; 
oil by an air blast 'I’here is of shell on the beans and this j 

vohtniinoU!- by-(jrodu( t was sold during the war at high prices for 1 
making ‘‘cotoa lt*aits chief use in normal times is as an apiK.*- 

tiser in compound cattle cakes, --- 

although a certain amount may \ 

I.r.iwn IluifI (It im.lc.l this nj: V' 

sf)li<)ilios to a hard l)lo( k unci qh#) t>od i$ cut open to show the 
is known as unsweetened choc- tmulo elmaly packad wllh pulp-cov- 
ol.ite or cacao '•mass.") The 

cac.io tluid is run info circular steed pots, and hydraulic pres* 
sure ui> to tt.ooc lb. to the s(| in. is applic'c]. The cacao luilter 
whic h i.s sciuee/ed out is Idfered and .soliditied. 'I’lu* hard, ciry cake 
ol fompresM'd cocua, coni,lining to of cacao butter, is re¬ 
moved from the- iMtl, ground and sicwc-d. Many cocoa.s receive a 
special Irealnient in addition to the- abov'c*, and are known com¬ 
mercially, though somewhat inac curalc !>■, as “soluble.” 'I'he proc¬ 
ess, in its original form, was invc'nied by (' J. van Hoiitcm in 
jS.’H. If consists ol treating the cacao nib or mass with a small 
jM'rccntage ot iKilassiuin carlionale, bicarbonate or other salt of 
the alkalies 'I'lie alkaline' '^alt reacts wiili (he- astringent con- 
.shiijc'iils and partly neiitrali?,('S the rnliiral acidify ot the cacao, 
d’his is c cin-.icic'rc'cl lu improve- the- cocoa, which becomc's darker in 
colour and It'ss lialde to sink to the bottom of the cup. 

(’occia has a high tood value, and is mildly stimulating owing 
to the' prc'sc'tice of theobromine ) and rallc'ine (o-i'i ). Dr 

R 11 A, I’limmer's Analysi'.s mid Eni ri[v Valurs of Foods (ic)2i) 
for use- b>' His Majesty’s Services gives the foltowing mean 
.:in,ily'-.c-s ol SIX coco. IS. 1 at (cac.io lintter) j()S‘ , , carbohycIralc'S 
p I c) I e i n ' 

Cocoa Consumption..W hilst 

ted St,lies the- im re.isc' h.is .ilso ^ - • — —- - 

. ■ , 1 1 .1 1 , Fig 7 CACAO POOS or the 

Inrll .y the- .ilw-m,- „1 ,obasie«o type 

import duty llie chart below il- 

lusir.Uc's the relative cunsuminioii in various countries in UjjB. 
whilst the table shows the- cli.iiiges in consumption between ic)o6 
and icjjt).— 

Ci'fi'^umptioH <>f Cnaiii 
(In ton. of I .otx^ kilos.) 


( III it,till 

Molland 
I'latii ( 

Svvit/.( rlaml 
•Spain 
Hi Iguim 
Italv 
('anmia 

I tHkrr (iruntrir^ 

i total 


CACAO POOS or THE 


HAHOY f ORASTERO TYPE 



Over 90of the raw cacao consumed in Great Rritain in 
1926 was growm in the Briti.sh empire. 

For bibliography, history and production of manufactured products 
st'r Cnoeor-ATE. (A. W. Kn.) 

COCOA BUTTER, the pure fat extracted by pressure from 
the ground and crushed cocoa bean. It is used in the manufac¬ 
ture of ccrnfeclioncry, cosmetics and other toilet preparations. 
Cocoa butter is sold free from combination w'ith other drugs 
for treating skin irritations where a pure fat is necessary. 

COCO DE MER or DOUBLE COCO-NUT, a palm Lo~ 

dnimt mnhliVKu, a native of the Seychelles islands. The flow¬ 
ers are borne in enormous fk'shy spadices, the male and female 
on distinct plants. The fruits, among the largest known, take 
ten years to ripen; they have a fleshy and fibrous envelope sur¬ 
rounding a hard nut-like piortioo which is generally two-lobed, 
suggesting a double coco-nut. The contents of the nut arc edible. 
'Ehe empty fruits (after germination of the seed) arc found 
floating in the Indian ocean, and were known long before the palm 
w'as discovered. 

COCOMA or Crc'AMAS. a tribe of South American Indians 
living on the Maranon and lower Huallaga rivers, Peru, .speaking 
dialects related to the Tupi-Guarani slock. 

COCONUCAN, a linguistic stock or sub-.stock of South 
American Indians, so called from the Coconucos, its best known 
tribe. 'Fhe ('(Honiican tribes lived on the western slopes of the 
Cordillera Centr.il, east of Popayan in southern Colombia. Al¬ 
though formerly regarded as an iruleprendcnt lingui.stic stock. 
Rivet believes the l.'inguages of these tribes to be related to the 
('hibchan (q.v.). The Coconucos were a sedentary, agricultural 
people, warlike in character, aiu! of the s.anie general level of cul¬ 
ture a.s fill' neighbouring Chilichan tribes, Apart from scanty 
refenrnces in the (‘arly chronicle.s, little is known of them. 

See H. lieuchat and H. Rivet, Afhnitn i/es lanfiui's du sud dc la 
Colomhir et du not'd dt V Equal t'ur (Museon, kjio, vol. .\i.). 

COCO-NUT OIL AND CAKE. Tht bulk of the world's 
supply of coco-nut oil and coco-niil cake i.s derived from the fruit 
ot the ioc'c>-nut palm, variety Cocos nucifcra. This tree grows 
wild on the coasts of all tropical countries and is also exteii- 
.vively (ultivated for the many products made by natives from the 
flowers, fruit, leaves, and other parts of (he plant. Copra, the 
dried kernel or meat of the coco-nut from wiiich coco-nut oil is 
ohlained, is the most important commercial product of the coco¬ 
nut fi.ilrn Cultivation of (he tree for copra is localized prin¬ 
cipally in India, Ceylon, the Philippine Islands, the Dutch East 
Indies, (he Malay States, .uid the South Sea islands. 

'Fhe oil of the coco-nut has been used as an article of food from 
aiuieiit times. The earliest method of obtaining it was to break 
the raw kernels into small pieces and expose them to the sun in 
hea|i>. from w'hidi the oil ran out. An improved method, practised 
in India from a very early date, consists in triturating the sun- 
dried coco-nut meal in a mortar and then .subjecting the mass to 
pressure in simple primitive presses. When obtained by the native 
method that produces the finest and white.st oil, the fre.sh ker¬ 
nels arc pounded to a pulp and thrown into boiling water. The 
clear oil as it rises to the surface is skimmed off. This proce.ss. 
carried out on u large scale at Cochin on the Malabar coast, has 
survived to the present day. “Cochin” oil still representing the 
highest quality. Oils equalling the finest Cochin oil can be, and 
are, produced in other places (e.g., Ceylon and the Philippine 
I.Nlands). 

The fresh kernel of the coco-nut contains about 509^ water and 
40', to 40'',r oil Therefore, in production of copra the nuts are 
OfH'ned and dried to sepamte the oil-bearing meat from the shell 
and to i»revent spoilage by putrefaction and fermentation. The 
earlie.st method of drying was to expose the kernels to the air 
and sun, a practice still extensively followed, which gives a 
good quality white copra (“sun-dried” copra). A more rapid prim¬ 
itive proce.ss, adopted particularly in districts W'here the humid¬ 
ity of the air i.s excessive, is drying by fire (“kiln drying”). 
The older method of drying the kernels on a grating of bamboo 
over a slow fire exposed the material to smoke and resulted in 
coj>rii of inferior quality. Moreover, copra dried in these prim- 
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itive kilns, was frequently charred, causing it to yield a yellow¬ 
ish oil almost impossible to bleach. A more satisfactory method, 
first introduced in India and Samoa, is to dry by means of hot 
air. The meats are spread over a lattice of bamlx>o sticks and 
drawn slow'ly through a heated tunnel meeting a counter-current 
of hot air. This method yields a fine and white copra of higher 
value than the sun-dried article. Even better results are claimed 
for rotary driers introduced in the West Indies. The fresh kernel 
yields about 6 o% of dried copra. The proportion of oil in well 
dried copra averages from 6o to 6 sT( ■ 

Processing Copra. —In Europ^e and the United States large 
quantities of coco-nut oil are obtained from imported copra by 
pressing or by extracting the oil with a solvent. In India and Cey¬ 
lon large terminal expellcr and hydraulic installations are 
gradually superseding the primitive native presses. Before proc¬ 
essing. the dried copra is passed over a magnetic separator to 
remove any pieces of iron (bolts, nails, etc.). The material is 
ground finely and then treated as follows; 

(a) Expelling followed by hydraulic pressing. —The finely 

ground meats are heated in a tempering conveyor to about 180“ F. 
just before entering the cxjxiller. An expeller is a mechanical press 
consisting essentially of a cylinder or '‘barrel” in which an impel¬ 
ling worm turns and continuously forces the tempered copra 
through a small terminal orifice. The barrel is composed of a 
series of rectangular steel bars, separated by spacers to form slots. 
Pressure and heat of friction release the oil which escape's 
through the slots of the barrel. The capacity of an expoller 
when producing 18% oil in expeller cake is 15 (0 30 tons per 24 
hours, depending on its si2e. The expeller cake is nexf ground 
finely and flaked by passing it between a series of steel rolls 

riding one above the other. This flaked material is cooked at 

180° F. and formed into cakes approximately 14x26x3 inches. 
The cakes are wrapped in human hair or wool cloth and placed in 
hydraulic box presses. A box 
press (.vee fig.) consists of a 
number of rectangular plates 
set one aV>ove. the other with 
angle iron side walls to form 

“boxes” in which the wrapped 

cakes are placed. A hydraulic 
ram gradually presses the plates 
together, exerting an increasing 
and finally an enormous sus¬ 
tained pressure on the enclosed 
cakes, The oil escaping through 
the cloth wrappings drains from 
the cakes for an interval rang¬ 
ing from 20 to 60 minutes. The 
cakes are removed, the cloths 
stripped away, and the oily 
edges are trimmed off and re¬ 
worked. In this manner the oil 
in the pressed cake is reduced 
to about (i%. The pressed 
cakes are broken, cooled and 
ground to make the product, 
coco-nut meal. 

(b) Single expelling of copra. 

—Oil expellees have been de¬ 
veloped which can express the 
oil from copra in a single press¬ 
ing. These expellers may have a 
horizontal and a vertical press¬ 
ing bairel, and each may be 
operated by a separate motor. In order to express the oil in a 
single mechanical pressing it is necessary first to dry the finely 
ground copra to a low moisture content This is done in 

rotary driers in which the ground material tumbles continuously 
over steam-heated tubes. From the driers the hot meats enter the 
expeller tempering conveyor, where they are brought to the proper 
exfjelUng temperature. An expeller of this t>T>e has a capadty of 
about 30 ions of copra per 34-hour day. It reduces the oil in the 



Box TYPE HYDRAULIC PRESS 
Cooked expeller meet It forn^ed Into 
oekei between heir cloth, plwed in 
the boxei end hydreulio preeture ep* 
piled 


pressed cake to al>out 5%. The cxi)elU'r cake is ground directly 
into meal. 

(c) Solvent extraction. —In Europe some coco-nul oil is e.x- 
tracted by means of petroleum .soKenIs (ht'xane type) from finely 
ground copra and also from copra which has boon prepressed 
through large e.xjH'llers. These large i>ref)ressing expellers have a 
capacity of 50 to 60 tons of copra per day and reduce the oil from 
65% in copra to about 25-30'^:; oil in expeller meal. In either case 
the oil-lx*aring material is treated continuously in a counter cur¬ 
rent flow with solvent until the oil left in the extracted meal 
has been reduced to about 1-5^'; The suh'ent i'< removt'd from the 
extracted meal by means of stearn-jacketed. agitated conveyors. 
The solvent from the oil is recovered by distillation and the last 
traces of solvent are removed by steam distillation of the oil in 
vacuo. 

Copra Meal. —The meal from pressaal cake contains iS to 
protein and 5 to 79? oil. Solvent extracted cake contain.s less oil ami 
H proportionately greater amount of protein. Cojua uumI is vahual 
as a dairy feed principally for its proteins. It is also favtuued 1 >\ some 
becau.se of the presumed effect of the oil in stinnilaling milk juo- 
duction. 

Coco-nut Oil.—The oil is cohuirloss to yellowish in apiu*arance 
and melts at about 74“ F. Urude coco nut oil has a t bai ac lenslii 
coco-nul odour. Coco-nut oil posscsse.s the extejUional i)ri>j.>ert\ ol 
undergoing saponiticatiem when mixed with w'arm (oneentrated causlie 
lyes. It forms the principal ingredient of c«)ld jnaxcs.s soaps Coco nut 
oil is valuefl for making' milled soaj»s beoiu.se of the iree lathering; 
properties it impurUs to them. Heeause eoeo-mit oil soap is .soluble 
in brine, it i.s used in “marine soaps" intended lor use in sea water. 

F'dible coco-nut oil is the iiroduct of refining and deodorizing the 
crude oil to remove free fatty acids, flavours, and other impurities. 
The refined oil has special qualities which have led to its extensive use 
in margarine, vegetable butters, shortenings, cooking and sjdad oils, 
and as a .substitute for cacao butirr in the manufacture of chocolates. 
For the latter a harilcr stearin fraction is uhtained by conlrolleil 
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crystallization of the oil at definite temperatures, followed by pressure 
filtration. 

'f’AHt.K II Coio nitl (>il*: Inlcrntlional I'rade.^ Averiti>C'> iQVf i-f, Anmuil 
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COCO-NUT PALM (Cocos unrifrra), a beautiful and lofty 
l)alm tree, KrowiiiK t(.» a hoinht of 60 to 100ft. with a cylindrical 
stern whit h alidiris a thickness of jft. The tree terminates in a 
crown ot j;r.uetiil waving pinnate leaves. The leaf, which may 
attain to ,iott. in length, ((insists of a strong mid*rib, whence 
ruimeroiis Ittng atute leaflets spring, giving the whole the appear- 
aiite ol a gigantic feather 'The flowers an* arranged in branching 
spikes 5 or (ifi long, etu losed in a tough spathe, and the fruits 
mature in Imnches of from 10 to :o. The fruits when mature arc 
oblong, and triangul.ir in cross section, measuring from 12 to i8in. 
in length and (> to Sin. in diameter. Each consists of a thick 
e.xternal husk or rind of a fibrous structure, within which is the 
ordinary <o(<)-nut of lommene. 'Phe nut has a very hard, woody 
slu'll, enclosing the nucleus or kernel, the true seed, within which 
again is a milky liquid called coco-nut milk. The three well- 
known marks on the shell curresi»oncl to the three original cavities 
i>f the ovary but only one cavity, that cont.lining the “milk,” 
remains in the native Iruit. One of (he marks, (hat leading to the 
single cavity, is soft and easily (HTforatecl; beneath it lies the 
embryo 'Phe palm is so widely disseminated throughout tropical 
countrii's lliat it is impossible to distinguish its original habitat. 
Pi nourishes on the coast of the PJasl Indies, throughout the 
tro|)ical islands of (he Tai ifu, and in the We.si Indies and tropical 
.^me^ica It. however, attains its greatest luxuriance and vigour 
on the se.ishore, and it is most at home in the innumerable small 
islands of the Tacitic seas, of the vegetation of which it is emi¬ 
nently characti’ristic. Us wide distribution, and its existence in 
even the smallest coral islets of the I’acitic, arc clue to the char¬ 
acter of the fruity which is eminently adapted for distribution by 
sea. The fibrous husk rendiTs the fruit light and the leathery 
skin prevents water-logging The seed will germinate readily on 
the seashore, the seedling growing out through the soft gcrm-fKirc 
on the ujHHT end of the hard nut. The fruits dropping into the 
.sea from trees growing on any shores would l>e carriecl by tides 
and currents to be cast up and to vegetate on distant coasts. 

The coco-nut jjalm. Inring the most useful of its entire tribe to 
the natives of the regions in which it grows, and furnishing many 
valuable and important commercial products, is the subject of 
careful cultivation in many countries. On the Malabar and 


Coromandel coasts of India the trees grow in vast numbers; and 
in Ceylon, which is f)eculiarly well suited for their cultivation, 
it is estimated that 20 millions of the trees flourish. 

The uses to which the various parts of the coco-nut palm are 
applied in the regions of their growth are almost endless. The 
nuts supply no inconsiderable proportion of the food of the 
natives, and the milky juice enclosed within them forms a pleas- 
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ONC TREE FROM A PLANTATION OF COCO NUT PALMS. SHOWING GENERAL 
HABIT OF GROWTH. THE SO OR 60 NUTS PROBABLY GROWING ON THIS 
TREE WILL YIELD ABOUT 25 POUNDS OF COPRA, FROM WHICH I's 
GALLONS OF OIL SHOULD BE OBTAINED 

ant and refreshing drink The juice drawm from ihi; unexpanded 
llower .spathes forms “toddy,” which may be boiled down to 
sugar, or it is allowed to fc'rment and is distilled, when it yields a 
spirit which, in common with a like product from other sources, 
is known as “arrack.” As in other palms, the young bud cut out 
of the top of the tree forms an esculent vegetable, “palm cab¬ 
bage.” The trunk yields a timber (known in European commerce 
as porcupine wood) which i.s used for building, furniture, firewood, 
etc.; the leaves arc plaited into cajan fans and baskets, and used 
for thatching the roofs of houses; the shell of the nut is employed 
as a w’ater-vc.ssel; and the external hu.sk or rind yields the coir 
fibre, with which are fabricated ropes, cordage, brushes, etc. The 
coco-nut palm also furnishes very important articles of external 
commerce, of which the principal is coco-nut oil. It is obtained 
by pressure or boiling from the kernels, which are first broken up 
into small pieces and dried in the sun, when they are known as 
cofird. It is estimated that i ,000 full-sized nuts will yield upwards 
of 500 lb. of copra, from which 25 gallons of oil should be ob¬ 
tained. The oil is a white solid substance at ordinary tcmixjratures, 
with a ix'culiar, rather disagreeable odour, from the volatile fatty 
acids it contains, and a mild taste. Under pressure it separates 
into a licjuid and a solid portion, the Litter, coco-stearin, being 
extensively used in the manufacture of candles. Coco-nut oil is 
chiefly used in manufacture of soap and margarine. Coir is also 
an important article of commerce, being in large demand for the 
manufacture of coarse brushes, door mats and woven coir-mat- 
ling for lobbies and passages. (Sre Matting.) A considerable 
quantity of fresh nuts is exported, chiefly from the West Indies. 

COCOPA, the Yuman tribe nearest the mouth of the Colorado 
river, similar in customs to the Yuma and Mohave. The popula¬ 
tion, originally not far from 3 ,(X)o, has decreased to about 600, 
mostly on Mexican soil. 

COCYTUS (Or. kci-kii-tos, anglicized kp-sEtys), a tributary 
of the Acheron, which flows into the Ionian sea about 20m. N. 
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of the Gulf of Arta; identified with a tributary of the Acheron 
or of the Styx, a river in Hades {cp. Virgil’s Aeneid, vi. 13a). The 
etymology suggested is from kujkvhv, to wait, in allusion to the 
cries of mourners; this is probably a reduplicated form, akin to 
Skt. ku, cry, with intensive kokuyate. 

COD, the name given to the typical fish of the family Gadidae 
of the order Anacanthini, which includes fishes without spinous 
fin-rays, with no duct to the air-bladder, and with the pelvic 
fins anterior in position. The pelvic fins are often many-rayed, 
and the pelvic bones are not directly attached to the pectoral arch, 



The greater part of the leason'i catch in Newfoundland and Norway, the 

chief cod fiihcriet of ttio world, is cured. The split portions are cod flakes 

these characters distinguishing the Anacanthini from certain 
Klcnnioid fishes of the order Percomorj)hi, with which they were 
formerly associated, and indicating their relationship to more 
primitive orders. The Anacanthini include two principal fam¬ 
ilies. the IVlacruridae. which are deep-sea fishes without a caudal 
fin and with the long second dorsal and anal fins continued to 
the end of the tapering tail, and the Gadidae, in which the caudal 
fin is composed mainly of dorsal and anal fin-rays, the homo- 
lercal fin being greatly reduced, an indication that the-ancestral 
form may have been eel-shaped. The Gadidae arc marine with 
the exception of the burbot (Lola lola), which is a freshwater 
fish. They arc most abundant in northern seas, where there are 
several species of great economic importance, e.g., cod, haddock 
ig.v. ), whiting (q.v.), ling ((7.;’.), and hake (q.v.). In wanner seas 
there are some deep-water forms of no great value, and the hake 
genus {Mcrlitccius) is the only important one represented in both 
(he north and south temperate zones. The flesh of all these fishes 
is more digestible than nutritious, being jxior in fat. 

The cod (Cadus morrliua) in common with other fishes of the 
genus Gadns, has three dorsal and two anal fins; the upi)er jaw 
projects beyond the lower, and there is a barbel at the chin. The 
colour varie.s considerably, but is generally olive-green above 
with darker spots, and white below; the lateral line is white and 
conspicuous. The cod is found in the north Atlantic and Baltic 
but not in the Mediterranean; it also occurs in the north Pacific. 
Generally it lives on the bottom at depths of 10 to 100 fathoms, 
and feeds on other fishes, such as herring and sand-eels, and also 
on squids, mussels, whelks, etc. The spawning season is from 
January to March; the eggs are minute and are produced in 
enormous numbers, sometimes 10,000,000 from one female; they 
float in the water. The young fish attain a length of about two 
feet in four years; three feet is an average size, but some grow 
to more than five feet long and weigh over loolb. The cod Is 
the object of extensive fisheries by line and trawl on the New¬ 
foundland banks, off Iceland and in the North Sea, The greater 
part of the catch is split, salted and dried; the livers are used for 
the preparation of cod-liver oil, and the roes are sent to France 
to be used as groundbait in the sardine fishery; isinglass is made 
from the air-bladder. (C.T. R.) 

C.OJ). : see Cash on Deliveky. 


CODA, in music, a term for a passage which brings a move¬ 
ment or a .separate piece to a conclusion. (Hal. for “tail"; from 
the Lat. cauda.) This developed from the simple chords of a 
cadence into what is often an elaborate and important feature of 
a compo.sition on a large scale. Beethoven raised the “coda” to 
a feature of the highest importance. A codetta (diminutive of 
coda) is merely a small coda, employed to round off, not a com¬ 
plete work, but an intermediate section of it. 

CODDE, PIETER (1599-1678), Dutch painter of the 
school of Haarlem, was born on Dec. 11, 1599. at Amsterdam. 
He was probably a pupil of Franz Hals, whose [lainting of the 
Doelen of “Captain Reads," left unfinished in 1657, he was 
asked to complete. He was active as a genre painter at Ain.ster- 
dam and Leyden, and he liked to represent ladies and gentlemen 
dancing—Sievers’ Collection. Dorpat (itij;); Mauritshuis. The 
Hague (1636); Ac.'idemy in \’ienna (i6.>3), or scenes with sol¬ 
diery—Mauritshuis, The Hague (1628); Dresden Gallery (1628). 
He also executed some small portraits (National Ciallery, Lon¬ 
don). He died at Amsterdam on Oct. 12, 1678. 

CODDINGTON, WILLIAM (i()oi-i678), one of the 
founders of Rhode Island, was born in Lincolnshire, England. He 
was sent out to the colony at Massachusetts bay as a magistrate, 
arriving at Salem on June 12. i(>30. He was for some time treas¬ 
urer of the colony, and is said to have built the* first brick house in 
Boston. He sujiported the cause of Anne Hutchinson, the anti- 
nomian. and whtm she wa.s exiled he left, in 163.S, for Rhode Island. 
His name appears first in the covenant of the settlers {srr Rhode 
Island). When Tortsmouth and Newiiorl were united (16.10) 
(’oddington was appointed the first governor, and he was jiresi- 
clent of (he colony in 1648-49. During his year of office he tried, 
without success, to secure the inclusion of Rhode Island in the 
confederacy of the United Colonies of New England. He was 
tigain governor in 1674-76. He ditxl on Nov. 1, 1678. 

CODE. By eodificalion is now meant “an orderly and author¬ 
itative statement of the leading rules of law on a given subject” 
(Ilbert), but the early coilc'Clions of laws known as codes were of 
a different character. “'J'he ancient codes” (wrote Maine) “were 
doubtless originally suggested by the discovery and diffusion of 
(he art of writing. . . . 'I'heir value did not consist in any ap¬ 
proach to symmetrical classification, or to terseness and clear¬ 
ness of expression, but in their publicity. . . . They mingled up 
religious, civil and merely moral ordinances without any regard 
to differences in their essential character.” 1'he oldest known 
code is (hat of Khaminurabi, for which sre Bahvlonian Law. 
In ancient India the laws applying to the Hindu community of 
the lime were codified. 

Roman law began with the Twelve Tables—a primitive code 
—and culminated in the code of Justinian, which was given the 
feme of law in a.d. 534. (See Roman Law. ) “Though (he name 
was invented and used in a somewhat different sense by the 
Romans, the thing is of far more modern origin. . . . The Ro¬ 
mans never advanced beyond a dige.st,” whereas, properly, “a 
code is a digest of which every title has been consolidated” (Hol¬ 
land). The peoples who overran (he Roman emigre made col¬ 
lections of rules of law, r.g., the law of'the Salian Franks and 
other Frankish laws. (See Salic Law’; Germanic Laws, Ivvkly.) 

The Rhodian Sea-Law was a collection of rules of maritime 
law, mainly derived from local customs, originally put together 
between a.d. 600 and 800, (..'oiled ions of maritime usage.s and 
customs, drawn up for the u.se of merchants and lawyers, ac¬ 
quired in the 14th and 15th centuries grcMt authority throughout 
Europe. Some were compiled in Mediterranean ports, and others 
for (he use of merchants trading in the north of Europe. There 
were, for instance, the laws of Oleron (an island near Bordeaux), 
the laws of VVisby in Gothland, the Consolalo del Mare (a collec¬ 
tion of the maritime laws of Barcelona), the Oak Book of 
Southampton, and other collections. 

Mediaeval France was divided into Pays de Droit Ecrit and 
Pays de Droit Contutnier. In the former, feudal rules overlay 
the Roman law; in the latter, customs differed in each province, 
county and municipality. Despite the promulgation of a series of 
ordinances, an extraordinary diversity of laws continued until, 
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after the Revolutioo, they were superseded by the Codes Napo¬ 
leon which were then drawn up. (See Code Napoleon.) 

Several Euroiiean countries have modelled their codes upon 
those prepared in France under Napoleon, but in Germany events 
followed an independent course. From 1495 the German common 
Jaw was a modified form of Roman Jaw, but it was subject to 
modification by local customs, codes and Stale laws. Prussian 
common law wa.s codified in 1794, thi.s step being to some extent 
an anticipation of the idea of tin; French (odes. With the formation 
of the North German Confederation in i.Sfi6 federal legislation 
began and a general commercial code was enacted. In 1H74 (three 
years after the fonnation of the German empire) i)rep:irations 
for general codification commenced. After many revisions the 
German civil code came into force in 1900 and along with it a 
remodelled commercial code. 

The steps taken in more recent years towards the codification 
of law, not only in England but also elsewhere, originated in the 
reforming energy of Jeremy Bentham (1748-1832). Bentham’s 
I^hilosophy of law did not take suffn iently into account the march 
of events either in the past or in the future. He lived before it 
had become the [jractice to work by methods which include his¬ 
torical researdi, and he did not sufficiently a[)preciate that there 
is no finality in law, that it must he revised from time to lime 
as circurn.staines change. Nevertheless, in this matter he was a 
great moving spirit. “What he did was to .set ui) an ideal towards 
which legislation .should tend, an ideal which has been materially 
modified by sub.secjuent rellection and experience, but which has 
profoundly inlluenced the thought and action of lawyers and 
legislators since his lime. Ife has not shown the necessity, but 
he has shown the utility, of codification” (Ilbert). 

In British India the codification of the law may be attributed 
directly to the inlluence of Bentham exercised through James 
Mill and Macaulay. 'I'hc penal code bcrcamc law in i860 and was 
followed by two codes dealing with procedure, and, in course of 
time, by a number of othc'rs on variou.s branches of the law. 

I’ullowing earlier attempts made in England to improve the 
form of the law, a number of statute law commis.sion.s were 
appointed during the earlier jiart of the Victorian iK^riod. Various 
reforms resulted, and many cun.solidation acts were passed, deal¬ 
ing with, c li., the customs, public health, merchant shipping, and 
so forth. With lap.se of time the need for re-con.solidalion, so a.s 
to incorporate later amendments, manifested itself, and from the 
beginning the proce.ss in mu.'tt instance.s fell short of full codifica¬ 
tion becau.se con.solidation covered only statutory provisions and 
did not extend to common law rules. In more recent years some 
measures have been passed codifying both the statute and the 
common law relating to particular subjects, e.g.f the Bills of Ex¬ 
change Alt, iHS.’, the Partnership Act, iSc)0, the Sale of Goods 
Act, 1H93, and the Marine Insurance Act, 11906. 

Engli.''h law is the basis of the law in force in most of the 
States of the I'nited States, an exception being Louisiana, where 
a civil code based on the Code Napoleon was adopted in 1808. 
Much codification of law was carried out in many of the States 
during the latter part of the 19th century, the first move in this 
direction being the adojition of a code of civil procedure by the 
Slate of New ^^)rk in 184.H. The law's of the South American 
republic s have for the most part been codified. 

In Egypt a series of codes came into force in 1S75. Japanese 
law has been codified on the l)a.sis of an investigation-into the 
law's of EuroiK'an countries which extended over the greater part 
of the last quarter of the i9lh cemtury. The civil code (which is 
now (he main toundalion of the Japane.se legal system), and the 
commercial code are largely modelled on German law. 

International Codes.—Besides the codification of national 
laws something has been done towards codifying rules of law regu¬ 
lating the r(^lations between States and between the subjects of 
different Slates I'hese rules are commonly referred to as those 
of public and private international law resjiectively. The advisory 
committee of jurists which met at The Hague in 1930 to draft 
the plan for the Permanent Court of Inteniational Justice recom¬ 
mended that, in continuation of The Hague Conferences of 1899 
and 1907, steps should be taken to bring about the re-statement 


of the established rules of international law and the formulation 
of additional rules. Pursuant to this the League of Nations in 
1924 appointed a committee of exjierts for the progressive codi¬ 
fication of international law compo.sed of jurists from 17 coun¬ 
tries. 

This Committee rejicrted in 1927 and is continuing its work. 
Pursuant to its recommendations a first codification conference 
was held at The Hague in 1930 to consider (T) nationality, {2) 
territorial waters and (3) responsibility of States for damage done 
in their territory to the fierson or projicrty of foreigners. 

Proposals for codification of international law have arou.sed 
much interest in America. In 1906 the third Pan-American Con¬ 
ference adopted a convention under which codes of private and 
public international law were to be prepared. At latter meetings 
of the Pan-American Conference (including that at Havana in 
1928) further discussion of projects of conventions has taken 
place. 

On the subjects selected for the first codification confererua- 
of 1930 as well a.s other possible subjects for the work of 
codification the progress which may prove to be practicable? will lie 
due in large measure to unofficial spade work done in the past by 
the Institute of International Law and the International Law 
Association. These, since 1873, have been busy with the problems 
to which Governments have more recently turned their attention. 
Since 1896 thc'ir activities have been supplemented by those of 
(he Comitc? Maritime International, and since 1905 by tho,se of 
the American Society of International Law. 

The ollicial movements above referred to have not yet brought 
about any actual codification of rules of law of international appli¬ 
cation, but in certain directions codification or unificaticjn has 
already been accomplished. In the absence of an international 
legislature no actual codification by means of international legis¬ 
lation is possible, but an ec^uivalent result has been produced in 
relation to certain niatlers by national legislation being fiassed 
in conformity with an international convention, or (in some com¬ 
mercial matters especially ) unification has been achieved by the 
formulation and common adoption of standard clauses for incor¬ 
poration by reference in contracts. In this way the International 
Law Association brought about the unification of some of the 
rules of law and practice relating to general average. International 
rules drawn up for this purpose and incorporated by reference in 
shipping documents are known as the York-Antwerp Rules. The 
first rules adopted were those dated 1877. They were revi.sed in 
i8c;o and in 1924 were again revised and expanded into what is 
practically a code of general average (see Average). On the other 
hand the regulations for the prevention of collisions at sea, 
having been adopted by all maritime nations, arc an example of 
standardized national legislation. Working after this method, the 
Comite Maritime International has drafted international conven- 
(ion.s, some of which have been carried into effect by national legis¬ 
lation, w'hilc others await further action by maritime States. In 
the United States steps to standardize certain commercial laws 
throughout the different States of the Union have brought about 
the passing of uniform acts relating to negotiable instruments, 
sale of goods, bills of lading, warehouse receipts, etc. 

Bibmook.xphy. —Sir H. S. Maine, Anrient Law (1S61); T. E. 
Holland. F.^ays upon the Form of the Law (1870) ; C. Ilbert, 
lativr Methods and Forms (1901); W. Burge, Commentaries on 
Colonial and Foreign Laws (1907-28’); E. J. Schuster, Principles of 
German Civil Law (1907); W. Ashbumer, The Rhodian Sea-Law 
(i9c»); F. Schuster, The German Commercial Code (1911) ; S. 
D. ( 7 ok‘, “Codification of International Law,” in Grotius Society 
Transactions (1927). (S. D. C.) 

CODEINE occurs naturally in opium, being one of the alka¬ 
loids (q.v.) of the phenanthrene group and a derivative of mor- 
j^ine (9.V.T retaining in a modified form the characteristic physi¬ 
ological action of the latter. It crystallizes with one molecule of 
water. CuHjiOjN.HiO, in large translucent prisms, melts at 155® 
C and has a specific rotation [a] —137-7®- It behaves as a mono- 
acidic base, forming salts of which the sulphate and the phosphate 
are those most frequently used in medicine. 

CODE NAPOLtON, the first code of the French civil law, 
known at first as the Code civil des Francois, was promulgated in 
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its entirety by a law of the 30th Ventose in the year XIL (March 
31, 1804). On Sept. 3, 1807, it received the official name of Code 
Napoleon, although the part that Napoleon took in framing it 
was not very important. A law of i8i8 restored to it its former 
name, but a decree of March 27, 1852, re-established the title of 
Code Napoleon. Since Sept. 4, 1870, the laws have quoted it 
only under the name of the Code Civil. 

Never has a work of legislation been more national in the exact 
sense of the word. Desired for centuries by the France of the 
ancien regime, and demanded by the cahiers of 1789, this “code 
of civil laws common to the whole realm'’ was promised by the 
constitution of 1791. However, the two first assemblies of the 
Revolution were able to prepare only a few fragments of it. The 
pre{>aration of a coherent pbn began with the Convention. The 
anden regime had collected and adjusted some of the material. 
There was, on the one hand, a vast juridical literature which by 
eliminating differences of detail, had disengaged from the various 
I'rench “customs” the essential part which they had in common, 
under the name of “common customary law”; on the other hand, 
the Roman law current in France had in like manner undergone 
a process of simplification in numerous works, the chief of which 
was that of Domat; while certain parts had already been codified 
in the Grandes^ Ordonnances, which were the work of d’Agucsseau. 
This legacy from the past, which it was desired to preserve within 
reason, had to be combined ami blended with the laws of the 
Revolution, which had WToughi radical reforms in (he conditions 
alfecting the individual, the tenure of real projierty, the order of 
inheritance and the system of mortgages. Cambaccres. as the 
representative of a commission of the Convention, brought for¬ 
ward two successive schemes for the Code Civil. As a member 
of one of the councils, he drew up a third under the Directory, and 
these projected forms came in turn nearer and nearer to what was 
to he the ultimate form of the code. So great was the interest 
centred in this work, that the law of the 19th Brumaire, year 
VI11.. which, in ratification of the jirevious day’s coup d'etat 
nominated provisional consuls and two legislative commissions, 
gave injunctions to the latter to draw up a scheme for the Code 
Civil. This was done in part by one of the members, Jacqueminot, 
and finally under the constitution of the year Vlll., the comple¬ 
tion of the work was taken in hand. The legislative machinery 
established by this constitution, defective as it was in other re¬ 
spects. was eminently suited for this task. Indeed, all projected 
law's cnuinatcd from the Government and were prepared by the 
newly established Council of State, which w'a.s so well recruited 
that it easily furnished qualified men, mostly veterans of the 
Revolution, to jircpare the final scheme. The Council of State 
naturally posse.ssed in its legislative section and its general .as¬ 
sembly bodies both comiietent and sufficiently limited to discuss 
the texts efticicntly. The corps Icgislaiif had not the right of 
amendment, so could not disturb the harmony of the scheme. It 
was in the discussions of the general assembly of the Council of 
State that Napoleon took part, in 97 cases out of 102 in the ca¬ 
pacity of chairman, but, interesting as his observations occa.sion- 
ally are. he cannot be considered as a serious collaborator in this 
great work. 

Those responsible for the scheme have in the main Ix'cn very 
successful in their work; they have generally succeeded in fusing 
the two elements which they had to deal with, namely ancient 
French law, and that of the Revolution. The {Kiint in which their 
work is comparatively weak is the system of hypothec (q.v.), 
because they did not succeed in steering a middle course between 
two opposite systems, and the law of March 23. 1H55 (sur la 
tramcription en malice hypotMcdre) was necessary lo make 
good the deficiency. A fault freciuently found with the Code Civil 
is that its general divisions show a lack of logic and method, but 
the division is practically that of the Institutes of Justinian, and 
is about as good as any other : persons, things, inheritance, con¬ 
tracts and obligations, and finally, in place of actions, which have 
no importance for French law except from the point of view of 
procedure, privileges and hypothecs, as in the ancient coutumes of 
France, and prescription. It is, mutatis mutandis, practically the 
same division as that of BUckstone’s Commentaries. 


Of late years other objections have l)een expressed; serious 
omissions have been pointed out in the cckIc; it has not given 
to personal property the importance which it has acquired in the 
course of the 19th century; it makes no provi.sion for dealing with 
the legal relations between employers and employed which mod¬ 
ern complex undertakings involve; it does not treat of life in¬ 
surance, etc. But this only proves that it could not foretell the 
future, for most of these qiie.stions are concerned w'ith econ»>mic 
phenomena and social relations which did not exist at the time 
when it was framed. The code needed ri'vising and completing, 
and this was carried out by degrees by means of numerous im¬ 
portant laws. In 1904. after the celebration of the centenary of 
the Code Civil, an extra-parliamentary commission was nomi¬ 
nated to prepare a revision of it, and at once began the work. 

(J. P. E ) 

Dissemination of the Code^—The influence of the Code Civil 
has been very great, not only in France, but also abroad. It should 
he remembered that when the Revolution broke out Frame had 
for a century and a half held, almost without a rival, the leading 
place among the nations of the world. Her language was well on 
the way to succeeding Latin as the common speech of civilized 
men; her literature, her arts, the fa.scination of her culture, the 
splendour of her capital city, the ilevolion of her mis.sionaries. 
held all mankind spell-bound, ^^‘t her law had no admirers or 
imitators in other countrie.s, Few foreigners thought it worth 
while to study her tneagre legal literature; few students from 
abroad sought admission lo her law-schools. 'Fhe Revolution and 
the empire, by the alarm which they excited and by the sjiirit of 
nationali.sm which they slimulaled in other countries, went far lo 
forfeit for France the iire-eminence which she had won and was 
winning by peaceful jK*nc‘lration, But the code saved the situa¬ 
tion; and ever since its promulgation (March :i, 1S04), I'rancc 
has exerted an incomparable influence upon the institutions ami 
legal culture of the civilized world. Indeed, until the promulga¬ 
tion of the German civil code (Aug. 24, 1896) the Code Napoleon 
has been without a competitor as a model for law reformers 
throughout all parts of the world outside the British emigre and 
the United vStates. In the absemc of an English code, the English 
common law has, in sfiite of the great place which it occupies, 
found acceptance in no unmtry outside the circle of those which, 
by reason of conque.st, or of colonization, jms.soss F.nglish-speak- 
ing rulers. The lylh ci-ntury was iire-cminently an age of nation- 
imiking. In Europe it saw the creation or the unification of Ger¬ 
many, Italy, Belgium, Rumania, Bulgaria and Greece; on the 
American continent it saw the Spanish and Portugue.se colonies 
transforrm-d into 15 new nations; and in the East it witnes.scd 
Japan, .Siam, 'I'urkey and Egy[)t attempting with greater or less 
success to gr.'isp the secret of Euroixan pre-eminence. Of these 
25 nations almost all sought to mark their succession lo political 
maturity, and to proclaim their adherence to the European world, 
by a general revision and codification of their laws; and in most 
ases the model followed was that furnished by the C'ode Na¬ 
poleon. The code was attractive in form; it was written in biench; 
it was, or seemed to be, easy lo understand; it bore the name 
of the greatest man of the age; it clainiei) to be catholic, rational, 
imperial and universal; it was secular without being irreligious 
and democratic without being revolutionary. In short, according 
to the ideas of iQth-cenlury liberalism, it set forth in chapter and 
ver.se the fundamental articles of the soci.al contract. 

Nor did the code have to rely upon il.s intrinsic merits alone. 
The reorganization of the French educational system, and par¬ 
ticularly of the universities, which constituted one of Napoleon’s 
principal achievements, created law-schools which in their turn 
produced an imjjosing literature of exposition and commentary on 
the code. This literature has liecn an important factor in pro¬ 
moting the adoption and assimilation of the code by foreign 
countries. 

The Napoleonic Empire.—When first promulgated in 1804, 
the French code came automatically into force in all those coun¬ 
tries which were at that time subject to the empire. The.se were 
Belgium, Luxemburg, the Palatinate, those parts of Rhenish Prus¬ 
sia and Hesse-Darmstadt which were situated on the left bank o£ 
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thi* Rhine, the territory of (Jeneva, Savoy, Piedmont and the 
duchies of Parma and Piacenza. Napoleon subsequently promul¬ 
gated the rode in the following countries as they were successively 
confjuered; Italy (by decree of March .^o, iHo6j; Holland (Oct. 
i8, i.Sio), the Hanseatic departments (sctmtHs-ronstUtum of Dec. 
r.i, fHioj; Kcand duchy of Berg (decree of Dec. 17, 1811). The 
followiriR countries adoptc-d the code prnprio motu, thouj?h doubt¬ 
less under some pressure, before the fall of the empire: West¬ 
phalia, Hanover, the jjrand duchies of Baden, Frankfurt, Nassau 
and Warsaw, several of tlie Swiss cantons, the free city of Danzig, 
the Illyrian provinces .and the kingdom of Naples. 

d'he blows delivered at Lei[)7,ig (iHi;?) and Waterloo (1815) 
to l renc:h firesti^je gave a chec k, but only for a .short time, to the 
dissemination of the cod** In many parts of Italy, for example, 
the Restoration (Governments rc-\i\('(l the- c>ld I.iws; Icut they wctc 
s]K'e(lily compelled to recognize that the clock could not be pul 
back in so violent a fashion, :incl to revert to codes on the hrench 
model, 'I'he code of (he two Sic ilic's (iHiqK the; code of Parma, 
promulgated by the c-x-ernpre.ss, M.irie-Lotiise, in 1H20, the* im¬ 
portant S.ardini.'in cjr “Albertine” code promulgated for Piedmont 
in 1H48. and the civil code of Kste ( iSc;i ) all bc-ar the mark of 
French int 1 u<‘ncc> These essays in legisl.tfion led up to and were 
rc'placecl by the gc-neral civil code for the new kingclom of Italy 
which ( .irne into force cen J;in. 1 i son. 'The similarity of this code-, 
which is still in force, let the I’renc h code- i.-, particularly marked in 
all those [larts in whic h both remain c lc»c“st to Roman law. i.c’,, in 
the sections treating of obligations and real rights. 'I’he degrea* 
of this similarity may be judged by (he fact (hat for some years 
past ;i committee composed of French and Itali.m jurists has been 
cmgaged in the prepar.ition of dr.ifts with a view to a uniform re¬ 
vision of those parts of the twc) codecs which relate to the law of 
obligat ions 

Europe After Waterloo. —'Fhe restitution, after Waterloo, of 
their possessions on tlic- left bank of the* Rhine', to ITussia and 
the (ierrn.in Slates, w,ts not lollowed by the abandonment of the 
l•■^eIn h code-, which remained in force until replacc'd in n)oo by 
the gener.il rode for the (lerman empire In Badc-n the (.'oclc' 
.Napolc'on w.is transmuted and pre-served, withemt substantial 
c hange', in I In* IUkUkcIu k Latidrrdit and in (his form had a simi¬ 
larly long Ic'asc' of life', 'l lu' code not oidy rem.iinc'd in force in this 
country, but was the subject of inlluenti.d exposition. 'Fhe Cnm- 
mrtifarv of /.achari.ie, .1 Heidelberg professor, [lublished in iHoH 
w.is the lirsf general treatise' on the' code* in any language. Not 
otdy was it destined to reappear in numc-rous suecc'ssive editions 
m ( lerman, but it served ;is the* b.isis for the I'renc h Commrfiiary 
of Aubry and Ran, of which the last edition, completed in 1922, 
still be.'irs on the title page “d'aiires l.i nii'-thocle de Zaehariae.” 
I’m hell’s /,i its( hrift jiir jranzosisi hrs civilrrrht, founded in 1H70 
and published at Mannheim, continued to appear till early in the 
present century 

EKypt.—FgypI offers an example of the' rc'ception not only of 
the ('ode Civil, but of its four companion eodc's, by a people 
totally alien to Europe in all cultural traditions. When, in 1H74, 
(he Egypti.an (iovernmeni obl.dnc'cl the con.sent of the Powers to 
The institution of the mixed tribunals, it w;i.s agrec'd without de¬ 
bate (hat the only possible l.iw with which to equi[) them was that 
of the I'reiuh code, d'hc' Code ('i\il, a.s aclaptc-d for application 
by the new tribun.ds, w.is shorn of all matters rel.iting to yiersonal 
status and to the efteets on proix'rly of marriage and death. In 
the year following the British occupation, the French codes 
virre exlendccl, in a form almo.st idc'iitical with that adopted by 
the rnixed courts, to the newly organized native jurisdiction. The 
result of this twofold “reception” of the French codes has been 
that for the last 50 years Egypt has looked to French text-book.s, 
to French judicial decisions and in a large measure to French 
professors, for the prc^grc'ssive eluc idalion of the law’. It is largely 
lor,this reason that in spite of the British occupation the social 
and cultural iniluenci' of France has n'mained supreme in that 
country. It has been remarked that proj.M)sals for innovation made 
by English advisers have as often met with op{X)sition on the 
ground that they offended against the principles of French law 
us on the ground that they trc-spassed against the sacred law of 


Islam. 

Japan.—The course of events in Japan has been different, and 
even more instructive. One of the first acts of the Restoration 
Government, so early as 1870, was to cause the Code Napoleon 
I to be translated, and to send for French jurists to supervise the 
I administration of justice and to organize legal education. Though 
j not promulgated as law, the French code in this way and in the 
absence of any .serious rival, cither indigenous or foreign, acquired 
great authority from the beginning of the new' regime. In 1880 
there was published a draft civil code, prepared liy M. Boissonade, 
a member of the French legal mission. This code, though it. too, 
w'as not promulgated a.s law. exercised for 16 years as great an 
influence in the country as if it had been legally in force, and was 
treated by the juflges as a statement of the principles of natural 
reason and equity. Meanwhile, concurrently with the academic 
teaching of French law*, pirovision had been made by the Japanese 
(iovernment for instruction in Anglo-American law at the Uni¬ 
versity of Tokyo. 

In 1892 M. Bois.sonadc’s code was on the eve of being put into 
force, when the Diet votetl that it should be submitted to a further 
revision. This dec ision appears to have been due to dissensions 
between the French and English schools of legal thought. The 
result was that when the revised code wvis linally promulgated in 
1H96 it was found to be neither English nor F'rench but German 
in inspiration. 

Competition of German Civil Code.—This dhwucmcnt was 
symbolic. The German civil rode*, published in its final form in 
1895. was the first .serious rival which Napoleon's code had had to 
emounter. As comi)ared with, its French predecessor, (he Cjerman 
code had the ailvantage derived from a century of progress in 
legal science; it was a more carefully thought out piece of work; 
it was greatly .supt:rior in arrangement ; it distinguished more 
clearly between sulisLance and accident, between i)rinciplc' and ap¬ 
plication; in short, it was a more scientific piece of work. There 
are strong indications that it may now be taken to have rejilaced 
the French code as the model for future essays in coclifuation. 
'Fhe Swiss civil (ode, for example, W’hich bears date Dec. 10, 
1907, is largely modelled on the German code, though in form it 
is shorter and simpler. The Turkish republic has adopted it, almost 
without .ilteration, as the civil code of Turkey. (M. S. A.) 
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90) and Additions an code civil (1911, etc.) in Jurisprudence Cenerale 
(1873, etc.) ; Le code civil: Ihre du cenienaire vol, ii. (1904) ; F. Klai k- 
wood Wright, The French Code Civil as amended up to 1006 (tran.s. 
with notes, 1908); M. Planiol, Traiti el^nientaire de droit civil fran fais, 
6th ed. vol. i. pp. 53 el seq. 

CODES: see United States. 

CODES AND CIPHERS, general terms designating the 
methods enq)loyed in the practice of cryptography, or sccri't 
w'riling; often also used to designate the cryptograms pro¬ 
duced thereby. In recent years, because of the growth of govern¬ 
ments, the expansion of commerce, and especially the remarkable 
progress made in the art of electrical communications, they have 
become essential adjuncts to the conduct of dijilomalic, naval, 
military and commercial affairs. 

The final text of cryptograms to be transmitted electrically 
should, for reasons of practicability, be composed exclusively of 
letters of the alphabet, and. for reasons of economy, be arranged 
in regular groups of five or ten letters; cr>’plograms compo.sed of 
groups of figures, although acceptalile, are more costly and there¬ 
fore not so common; those comixised of intermixtures of letters 
and figures are rarely encountered, and those containing characters 
other than letters or figures are not accepted for transmission. 
.Although in theory no sharp line of demarcation can be drawn 
betw'een code systems and cipher systems, in modern practice the 
technical differences between them are sufficiently marked to 
warrant their being treated as separate categories of methods. It 
is convenient to consider cipher systems first, then code systems, 
with the understanding that only a very few of the limited number 
of sv'stems suitable for serious usage can here be outlined. 

Cipher Systems.—in general, cipher systems involve a crypto¬ 
graphic treatment of textual units of constant length, usually 
single letters, sometimes pairs, rarely sets of three letters, these 
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being treated as symbols without reference to their identities as 
component parts of words, phrases and sentences. Every practical 
cipher system must combine (i) a basic method of treatment 
which is constant in character, with (2) a keying principle which 
is variable in character and employs specific secret keywords, 
phrases, or numbers, the individual compositions of which deter¬ 
mine or control the exact results under the basic method. The 
basic method must be such that even if known to the “enemy" 
no messages can be read by him unless he also knows the specific 
keys applicable to those particular messages. 

Despite a great diversity in the external appearance and internal 
constitution of ciphers, there are only two basic classes of systems, 
transposition and substitution. The former involves a rearrange¬ 
ment or change in the sequence of the plain-text letters, without 
any change in their identity; the latter, a replacement of the 
plain-text letters by other letters or by figures, without any change 
in their original sequence. The two systems may be combined in a 
single cryptogram. 

I'ransposition systems usually involve the inscribing of plain¬ 
text letters in a more or less regular geometrical design, beginning 
at a prearranged initial point and following a prescribed route, 
and then transcribing the letters from the design, beginning at 
another prearranged initial point and following another prescribed 
route. The design may take the form of a rectangle, trapezoid, 
octagon, triangle, etc., but sy,stems in which the .specific keys con¬ 
sist solely in keeping the designs, the initial points, and the routes 
secret are not often employed because of their limited variability. 
In this same class also fall systems which employ j^erforated card¬ 
board designs called grilles, descriptions of which will be found in 
works listed in the bibliography. The system most commonly used 
in practice is that designated as columnar transposition, wherein 
the transposition design takes the form of a simple rectangular 
figure, the dimensions of which are determined in each instance 
jointly by the length of the individual message and the length of 
the specific key. An examjde is shown in fig. i. 
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Cryptogram 

FTARR CYETE 
UIPTR DUHDR 


Fii-’. r. -An c.\ainpl(? of i^iiiiiilc columnar tninsiK)8ilion. The numcriral key 
i.>i derived by uiitiibeniiK the letiorB ot tlie keyword <“telegraph") in accortl- 
ance witli ilieir rrhitive order ot apiK-arance in llie ordinary atphalKrl. rciK-ated 
Ir'ilers, if present in the ke>', iM'ing nunilicred in from left to riiiht. 

Tlie niessrtye i.s written in the normal luanner trom left to right in miceeswve 
horizontal iinea underneath (he key, loniijiiK a “rectangle” of cohuiiiis ot 
letters. These letters are then traiiw rilK-d in regular group* of five from the 
rectangle by reading down tin- eoliimns. taking the latter in the wtquence 
irulicated by the key numbers. The last line of the rectangle may Ik* coniiilelely 
tilled with letters, nonsignihranls being added if neeessary; but the security ot 
the iiielhoil is considerably increased if ttie last line stuiws one or more l>laiik 
siian's. as in this examph-. 


In the foregoing case the letters undergo a single transposition; 
in cases involving double transposition, that is, wherein the letters 
undergo two successive transpositions, the security of the crypto¬ 
grams is very greatly increased, provided the methods selected arc 
such as will effectively disarrange individual letters and not merely 
whole columns or rows. A practical system of double transposition 
is illustrated in fig. 2. 

The principal advantages of transposition systems lie in their 
comparative simplicity, speed of operation, and, in the case of true 
double transposition, their high degree of security; but despite 
these important considerations they do not at the present time 
play a prominent role in practical cryptography because of certain 
defects inherent in and comipon to all methods of transposition. 

Substitution systems involve the use of conventional alphabets 
called substitution alphabets or cipher alphabets, and the com¬ 
plexity of any particular system depends upon three conditions: 
(i) the nature of the cipher alphabets employed, (2) the number 
of them involved in a single cryptogram, and (3) the specific 
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l > i’/ii<’j:riirji 

TARNC UDEEI LTTPO RNUEY URAID FETER LH 

I'ig. a. - -.\ii ••xuniiilc of true lioubli' triiiiHiMisilinn, Tin- t inlifi Icttf-ra n*- 
siihiiig ironi th*‘ (ii.st lr;iii.>»iM)sitioii m i.nigh- ui i .ire vvnticii iimli-t the key 
ot ihr Bccoiul traiiaiHisitKiu rci laiigh’ (lO jiust aa tlioiigli tlir\' < uiiKtitiitiHl iihiiii- 
li-xl. tha( 18. Irum loft to right, in aiiLi c.ssivc lioiuiiiual i.ovs. Tin- IuihI tran.s- 
(Kisitioii is then iKTtorimsi in cxaiulv the saiiu- iii.iniu-i .ir, in (ig. i, yit-UJing 
tivf-lottcr Kroui>s. Th«“ two rivlanghvs nia> Ik- biisnl ii|von tin- s.iiiu' kyyword, 
a.H in this i-xainiili-, or uikhi wholly ililYi-ti-iil ki-ywotih 


manner in which they are used in the enciphering process. As 
to their nature, cipher alj)habels are of various types, and arc 
known under various names, such as stand;trd, direct, rever.sed, 
systematically-mixed, keyword-mixed, rantloin-mixed, reciprocal, 
conjugate, etc., all having reference to the nature of the .sequences 
of letters composing them, their manner of production, the inter¬ 
relations existing among them internally or externally, etc. The 
most important factor in connection with a cijiher alphabet is 
whether the sequence, regariJless of its nature, is known or un¬ 
known to the enemy; for if its sequente is known, any conven¬ 
tional or disarranged alphabet may be handled with the same 
facility as the normal or ordinary alphabet. As to the number of 
alphabets involved, substitution systems are either rnonoalpha- 
betic, involving a single alphabet, or polyalphabet it, involving two 
or more alphabets. In essence the difference between them lies 
in the fact that in the former the equivalence between plain-text 
and cipher letters is of a constant or invariable nature througho\it 
the cryptogram, whereas in the latter it is of a changing or varialile 
nature. So far as secrecy is concerned, the third condition men¬ 
tioned above, the manner in which the various cipher alphabets 
are employed, is the nio.st important. 

Monoalphabetic systems, an example of which is shown in fig. 
3, can be j)assed over in a few words. 'I'hey rei)resent the simplest 
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Cry pin gram 

ECRBF ECHBT NUTCU WNARM UTNQC TWSNA QC 

Fik. ,(. - An oxainpU- of nionoaliiliulK-iii.- RiibBlifiition. lunli Ii-ltcr ol tin- 
nir»s.igt- IS nqilaciHl by it* <*(tuiviilrnl as givi-n in Ibr ciiJbcr alplialx-t. Tin- 
l.itt«-r IS a uooiJ oxatiiple of a Hysteiiuitt(..aliy-iiiixi-(1 alpliabi’i, <li-rivc‘il Iroiii an 
i-asily t<-nu‘intwro(J word, in tliis casi- "Cjetivsltuig." 'I'lic ki-yword is writlrii 
on one lino, rf|Mral«*d h-lOTa, if iin-m-nt, bring oniito-U, and tin- i«-iiwiMing nii- 
UM-d U-iu-r* of the ordinary alpliabri art? wriifrn in Inirizonial Iiik-s Ih-Iow 
tin- keyword. Th«- mnnrru-al ki-y fi 71) is di-rivi'd from tin- first lin<‘. j lie 
rrmiltiiiK incoinplfte rrclaiigle of 2<) lellers is llien lieult-d exai llv as iti figiirt- 
1. yii-kliiiK IIk- iK'(iuc.-iK<- liKJFf.’MZ .... wliiili is llii-n written under the 
ordinary alpbafiet and forms tlie clpber filphabet. 


tyf>es of substitution and, rcgardlcs.s of the type of cipher alpha¬ 
bet employed, practically every example can be readily .solved by 
the well-known principles of frcfjuency. 

The foregoing example illu.strales monoalphabetic substitution 
which is monolilcral in character, that is, each letter is replaced by 
another single letter; bilitcral monoalphalxTic substitution, where 
each letter is replaced by a pair of letters, is sometimes 
encountered, and is illustrated in fig. 4. 

Polyalphabetic systems are often referred to as double-key 
systems, and, as noted above, employ two or more cipher alphabets 
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I jicii.b'rinR 

Hun DELAYDEPART 

< CA AB AC BA EO CA AB BB BA AE AA 

Hun U REUNTI LFU R 

( i;.hri DC AE AB DE OA AA CC AC CB OE AE 

Pliin THERNOTI CE 

< .1 I AA BC AB AE DA DB AA CC BE AB 

( typiiitritm 

CAABA CBAEO CAABB B6AAE etc. 

Fi«. 1. ‘\ii "I tiilitiTJi I, 'tiiLwtilulinn. ;\ krvword 

nl j*, II I(r/)i 1 •« rviii« al(w> I'lt J i 1*1 writt»‘ii iti a stjuarf 5 * ,s. 'In llii's 
(,t««-f((*• 7jlf-h,in<-( I-I (([KUi «(if woH tflrKr^itth-1 " Tlif'lrttrr» lA.H.C.I). 

k I .41 t(i>» m 1<' .Kwl 111 ihf r»rjii,iic. lakfn iii iiairn. c.iri tln“n !»«• usr*! lo n-prf- 
mriil itii' It-ii'tH wli liiii tin* H/iu.irin 'lynitt. I) “f A, I". > A !i, <‘f( - Tlie Icttf-rn at 
Ihf hI'Ic III fill’ H'lu.iri- inity fii- thf Hafri<- iih rir fJiffrrfut from (fio^ at thf t'lfi, 
iTi ti'iVli I iW'A kr\wi)iils, iilfiitira! or flifff'ifilt. niii’. hr UMi’fl Inwi'aM of tin- 
l. tl.-M 


' iA|’Blc[DlE j 

■S B || A ! P ) H I B j C I 

I c|d|fI IIkIm j 

E - V '■ W ' X 1 Y ' Z ! 


in fhf <’n<;i[)htTfncn< of .single disftaf(hes. In a given .syslem ihe 
alphalKf.s may he entirely inde|x;n(len( (if and hear nt) relation 
to one another, or they may be interrelated. In the former case 
their mirnher may he unlimited, the .separate alphabets being 
drawn up at random and arranged in any convenient manner; in 
the latftT tasc the alphabets are limited in number and are inter- 
relateil beeau.se they are secondary aljihabets dt'rived by juxta¬ 
posing two basic or jirimary alphabets at the 26 jiossible jtoinls of 
(oincidence and noting the 26 dillerent values given for plain text 
A, H, C . . . /, for the 26 .successive juxtapositions. In the sim¬ 
plest (ase of ioterridated alphal)ets, that resulting when the two 
(frirnary alphabets are both normal .setjuences, proceeding in the 
same direction, the secondary alphalx'ts are called .standard alpha- 
hels, w'hich when successively tabulated yield a .symmetrical (able 
(lig s) known in the literature under various names such as 
\'igenere talile, square table, quadricular table, etc. Such a table 
may be used in .several wa,vs. 'I'he most contmon method employs 
the top line as the plain-text alphabet and the successivt? horizontal 
lines as the cijiher alphabets, each of wliich may be designated by 
its initial letter. Thus, the fourth or I) alphabet is the one in 
whii h plain-text A is represented by cipher D, plain-text B, by 
cipher K, etc. In the ninth or 1 alphabet, A - 1 , B - J, etc. There¬ 
fore, when .seven'll alphabel.s are ti; be efufiloyed in a message, (he 
letters of a iirearranged keyword cun serve to indicate the number, 1 
identity, and s«v|uen( i’ of (he alphabets to be selected. 
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ABC 
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C D E 
D E F 
E F Q 

F O H 
Q H I 




I J K 
I K L 
K L M 
L M N 
M N 0 
NOP 
0 P O 

nt 

S T 
S T U 
T U V 
U V W 

V W X 
w X y 

K Y Z 

Y Z A 
Z A B 


D E F O 
E F O H 
F 0 H I 
OH I J 
H I J K 
I J K L 

1 K L M 
K LM N 
t M N O 
M N 0 P 
N 0 P 6 
0 P Q R 
P Q ft S 
Q ft S T 
ft S T U 
S T U V 
T U V W 
U VW X 

V W X Y 
W X Y Z 
X Y Z A 

Y Z A 8 

2 A B C 
A B C D 
B C O E 
C D E F 


H I J 
I J K 
J K L 
K L M 
L M N 
M N O 
NOP 
0 P Q 
P Q R 
6 ft S 
ft S T 
S T U 
T U V 
U V W 

V W X 
W X Y 
X Y Z 

Y Z A 
Z A B 
ABC 
BCD 
COE 
D E F 
E F Q 
F Q H 
Q H t 


K L M N O P 
L M N O P Q 
M N 0 P Q ft 
N 0 P Q ft 8 
O P Q ft 8 T 
P Q ft 8 T U 
Q ft S T U V 
ft S T U V W 
8 T U V W X 
T U V W X Y 
U VW X Y Z 

V W X Y Z A 
W X Y 2 A B 
X y Z A B C 

Y 2 A B C D 
Z A e C D E 
A B C D E F 
B C 0 C F Q 
C D E F Q H 
0 E F 0 H I 
E F 0 H I J 
F O H I J K 
OH I J K L 
H I i K L M 

I J K L M N 
J K L M N 0 


Q R S 
A S T 
S T U 
T U V 
U V W 
V W X 
W X V 
X Y 2 
> I A 
Z A B 
ABC 
BCD 
C D E 
D E F 
E F O 
F O H 
G H I 
H I J 
I J K 
J K L 
K LM 
L M N 
M N O 
NOP 
0 P 6 
P Q ft 


T U V 
U V W 

V W X 
W X Y 
X Y Z 

Y Z A 

z A e 

ABC 
BCD 
COE 
D E F 
E F 0 
F Q H 
0 H I 
H I J 
t J K 
J K L 
K LM 
L M N 
M N 0 
NOP 
O P Q 


ft S T 
5 T U 


W X Y Z 
X V Z A 
Y 2 A B 
Z A B C 
A B C D 
B C D E 
C D E F 
D E F O 
E F O H 
F G H I 
O H I J 
H I J K 
I J K L 
J K L M 
K LM N 
LM N 0 
M N 0 P 
N O P Q 
0 P Q ft 
P 0 ft S 
Q ft S T 
ft S T U 
8 T U V 
T U V W 
U VW X 
VW X Y 


Thi- V'iifotj^rr tiOdr, Tin* uinhrr fijuiViVlcnt of A itivcn 

i-un <’iu ijiln'ri'I In a kf\ Iviinr i* Ouit liftirr wliich •lanUii 

^'rOnn ,i( the vi'rOcal inltuiiii fu-ado.l by tin* fornK-r uml tiu- hori- 
bi'Kuu in- (tu- l.UK'i Tlui)». i>l.»in-tc)a h-Urr K rnclphrr*fd bv key 
ctU ctiiiirr U'ltiT O, nr i” brief notutloii. I'-V'Miil ^ 


\ ariuus nuxlifu ations of the simple Vigcnf're table arc en¬ 
countered, these Involving different types and arrangements of 
alphtibetic sequences in the table, but in every case where th^se ! 


I sequences can be arranged so as to exhibit symmetry of position 
! as regard.s the order in which the letters fall in the successive rows 
j or coiumn.s, sliding or concentric primary alphabets may be ein- 
I ployed to produce the same results as the table, and are often 
i more convenient than the latter. 

' Polyalphabetic substitution systems may be classified as peri- 
; odic or aperiodic, depending upon whether or not the crypto- 
I grams produced by them exhibit external phenomena of a cyclic 
I nature. Periodicity is exhibited externally whenever the substi- 
! tut ion proce.ss involves the use of repeating keying elements 
j which operate in conjunction with a constant number of cipher 
( alphabets. Periodic systems may be further classified into multiple 
j alphabet and progrc.ssivc alphabet systems. In the former type 
j only limited numbers and sficcific members of the complete set 
I of alphabets pertaining to the system arc employed in a single 
I message, the number, sequence and identities of the alphabets 
j being governed in each case by the key, which is repeated as often 
as necessary to encipher the message. An example is shown in 
j fig. 6. ■ 

' In progressive system.s all the cipher alphahct.s pertaining to 
j the system arc employed in succession in a .single, definite sc- 


Ki-y: TROYT ROYTR OYTRO YTROY 

IMain-tcxi; LETTE RNOTY ETREC ElVED 

f.iphrr: EVHRX IBMMP SRKVQ CBM8B 

Kik- e. -An <’x;niHiIr i>i iniilliiilf alph.vlici siilutiliilion. TIk.' nlijlinhctx ot 
I ho simplo Vitjoncio t.ihlo (fjc. 5) aro m-avI in oiiijniu-tiim with liio koyworil 
TI<(»V’. whioti i>'. wrilli-.ii aUivv tlio iiKiiii loxt. and r'-poated as tiiany liiia-s a 
ro<-|uir<“<I. ICaoli lotior in thoti encipticrod hv- llu' kovloltiT ahnvi* ii. Thu*., tm 
itio I119I h-itor, =*iv, for llie socoiid loHor, IvptKii) = V'c. oto. lisn.dlv 

all Itio plain-loxt loltor*; K'ovoriiod In th*' lirst Icttor of tin.- key ,\n- i in. iplirr<'d 
ill miciTswon, Ihcn tho.so uuverned by llio sorond, etc., lliis inotliod rc.iui inn 
llif |M>s.sil>ility ot orior. In prat lit o. llio keyword, and tlKioli’ro Ihr p<Tiud, 
is usualU- loncor than fliat omiiUncil in this oxamplc. woiils and iihrascs ot 
I.S to ao or iiion- loit<T9 boinu ooninion. .Much more iinporlnnt, hmvcvor. is 
the tael that the ,'ihili.ihclH ctnphn'cd in inodyrn times arc seldom tho^e ot the 
Hinifilo Vinenore lahh-. tint are rni\o*J nlt>l»al)et s, tin* iisy of whnh m.ikc.s thi: 
trvptonrams more m-eure aKainsi tudutioii. 


quence which may be repeated. Hence, the length of (he period 
(orre.sponds to tlic total number of cipher alphabets involved 
in the system. Usually the sequence in which the aliihabefs are 
used varies with each mes.sage, this constituting one of the impor¬ 
tant factors in secrecy. To illustrate, suppose the system embodies 
a .set of 50 mixed alphahids, each designated by a number. A 
numerical key consisting of the numbers from i to 50, constructed 
either by random selection or by derivation from a word, phrase 
or sentence, is employed to control the sequence in which the 
alphabets are to be u.scd in enciphering a siiecific mes.sage; if the 
latter contains 500 letters, the sequence passes through to cycles. 
Another message may be enciphered by a different numerical key; 
with 50 alphabets the total number of different numerical 
keys possible is SoXdO/UJ^X Xu ‘tt' extraordinarily great 
number. 

Polyalphabetic systems of the aperiodic type present the great¬ 
est diversity in construction. In the.se system.s periodicity is either 
entirely lacking because of the inherent nature of the method, 
or it is sujipressed by incorporating variable elements as i)eriod 
interrupters. In the aperiodic .system designated as the running 
or nonrepeating key .system, peri(Klicity is avoided by employing 
for the key the continuous text of a book, identical copies of 
which are in posses.sion of the correspondents. The starting point 
of the key i.s agreed upon in advance, or is signalled by special 
indicators to designate the exact point where the key begins. 
Another t>q)e of nonrepeating key system, often designated as the 
auto-key system, is that in which, beginning with a preconcerted 
keyletter, each cipher letter (or sometimes each plain-text letter) 
becomes the keyletter for the encipherment of the next plain-text 
letter. 

Among the systems in which periodicity is suppressed by intro¬ 
ducing a variable element, or interruj^trr, one of the simplest is 
that wherein encipherment is performed according to word lengths, 
each letter of the key serving to encipher a complete word by 
the satne alphabet. Words being irregular in length, periodicity 
is suppresseeJ. Another system, called the interrupted-key method, 
employs a keyword which is broken at irregular intervals by a 
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subsidiary key, or by the insertion of a specially agreed upon letter 
serving as an indicator. Thus, using the keyword WEDNESDAY, 
a message may be enciphered according to the interrupted key 
WED WEDN'eS/WE/WEDN/WEDNESD. etc. If a special in- 
dicator is used, the interrupter may be inserted at will, since in 
decipherment its reappearance serves to indicate where the breaks 
in the keying sequence occur. Sometimes a prearranged plain¬ 
text letter serves as the interrupter itself ; sometimes a cipher 
letter. 

The various systems of substitution thus far mentioned are 
monographic in nature, involving single letters; in digraphic sys¬ 
tems, substitution takes place by pairs, usually by means of 
squares in which the letters of the alphabet are dispo.sed according 
to agreement and the cipher equivalents of pairs are found by 
following certain rules. One of the best known methods is that 
called the Playfair method, illustrated in fig. 7. 
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MossanL. AM FOLLOWING ON NEXT TRAIN. 
Plain text: AM FO LX LO Wl NO ON NE XT TR Al NX 
CiplH-r. GR OF El XG YX LB BX LX EG AP HA LI 

CrypUigr,im 

4 . GRQFE IXQYX LBBXL XEOAP MALI 


Fi(j. 7. -The Plavf.air dplifr; an exatnplo of di8rai)liu: 8tilK«(i<u»ion. An 
alpli.ilx'i .s<iuarr of iS It'iO'ts (I sorvinti also as J) busnl mam a keyword (in 
(liis f'.isr " Lt xinKt<m ") is drawn up. and snlmtitution is prrforn»«-d with pairs 
of let lets, riiree (.ases as roKardH the position ornipied in the 8<iuarc by the 
memlit'rs ot a r>aii are pos.sible; they lie (i) in tlie same liorizontal row. or (z) 
in the .same vertical ctilumn, or (3) at the opitostle ends of one of the diuKonals 
of an imaniiiarN' rectaiiKle. Hy siudyinu the (ollowinjj examples under e.aoh 
ease I lie met ho-l of (iiidinK efiui valents will become apjiarent: C'.tse (i) LI KN, 
AM ' M(l. (7M -A(.; ( use (21 KD «TI*. KV -TE. PV • VK; C ase (,t> KR - 
IP, IM -LR, .ST - PH. The text oi the messaiie to t>e encii'liered. line 1 in 
tin* tiyure, i.s divided up into pairs, line 2. Double-letler piUis in the text are 
to he .sep.irated hy an interposed letter .sueli as X, a» shown in the ea.se of tlm 
wortl "lollowin;,;" in this examiik*. Note alsti the addition of the letter "X” 
to the end of the inessaiie in order to make a pair of letters. The cipher ef|tiiva- 
Icrits are shown m line 3, the Imal cryptogram in hvedetter groups, in line 4. 
Various arranf’emi-iils of leiters in tlie alpluitiet square an* iwissilil**, and coin- 
Itletely disarransed alphabets may tie eniployed. 


Properly selected methods of transposition and substitution 
when combined into a single system result in the production of 
cryptograms of great security, but becau.se of the additional com¬ 
plexities of operation introduced by the combination, with the 
resultant increased po.ssibilities of error, .such systems are not 
often encountered in practice. A good example, ingenious because 
of its simplicity and .security, is that illustrated in fig. H. 


' 


B 1 c 1 n 

E 

A 

T 

E 

«- 

Q 

R 

B 

A 

p 

H 

B 

C 

.L 


F 

1 

K 

M 

dJ 

n' 

0 

Q 

S 

U 

E 

1 V 

w 

X 

i Y 

Z 


I’lfiin: 

D 

E 

L 

A Y D 

E 

P 

A 

R 

T 

Ciplici • 

CA 

AB 

AC 

BA EO CA 

AB 

BB 

BA 

AE 

AA 

Plain; 

U 

R 

E 

U N T 

1 

L 

F 

U 

R 

t'itilicr: 

□E 

AE 

AB 

DE DA AA 

CC 

AC 

CB 

OE 

AE 

Plain; 

T 

H 

E 

R N 

0 

T 

1 

C 

E 

Ciphvr; 

AA 

BC 

AB 

1 AE DA 

OB 

AA 

CC 

BE 

AB 


T 

E 

I*:- 

e’ 

[o' 



['‘1 

H 

9 

2 

1 6 

3 

4 

M 

b 

7] 

B 

c 

A 

7 

B 

!a 

c 

B 

1 Al E 

D 

C 

A 

A 

B 

B 

B 

B 1 

A 

-^1 

E 

A 

A 

D 

E 

A 

E i 

A 

-i 

1) 

E 


A 

A 

A 

c i 

C 

71 

C 

c* 

b’ 

D 

E 

A 


A 


B 


A 

B 

7 

E 

>D 

A 

b 

111 


A 

C 

c 

i'b 


1-* 

B 

L. 

- 

L. 



__ 


\ 

1 

lJ 


Transtmaition 

Cryptogram 

BBAAA EBACE DCBBB AAOBA 
AABOA 08CEA ACAAA AAAEC 
CAABE CEDEC BEAEA CCOAB 
A AD B 


(3) 

Fig. 8.—An example of a combined imbBiituUon-tran*po«IUon cipher. The 
substiluilon meihod of fig. 4 u here combined with tlie iranspontion inethml 
of fig. I. The 8uhitiitution square (i) is useii in encipfiering the text by sult- 
sliiution. The cipiicr equivdlenla of lids step arc then written under a key 
forming a trar>sp'>«iti<m rectangle (2) and simple columnar transrmsilion forms 
the setxjnd step, yielding the text of the final cryptogram. The latter text can 
be brought hark to riionoliteral terms, if desired, hy referring to the snh- 
siituiion suufire and using it in the reverse manner. Thus. BBAAAKHACK 
w.iiild become 1*1 RAM. etc. The keywords for the substitution square and 
the transfxjsitum reitangle may he the same, as in this example, or they may 
be differcni. 
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operations have been known for many years; they vary in com¬ 
plexity from simple, superimposed, concentrically or eccentrically 
rotating disks to large, mechanically or electrically operated t>T;>e- 
writing and telegraph apparatus suitably moditied for crypto¬ 
graphic purposes One of the best cryptographs of .the more 
simple, mechanical type is that known as the Hazeries cylinder, 
named after the Frenchman who is commonly credited with its 
invention in i8qi. The principle upon which the device is based 



Fig. 9 .—THE BAZERIES CYLINDER 


was. however, conceived many years before by 'fhomas Jefferson 
(srr Jefferson’s PajaTS, V’ol. 23;, item dDSTsV The Ha/.eries 
cylinder consists of a set of 20 disks, each bearing on its perijihery 
a different mixed alphabet. The disks, which bear iilenlifying 
numbers from 1 to 20, are as.sembletl upon a common shaft from 
It'ft to right according to a numerical key. In encipherment the 
disk.s are revolved so as to bring the plain-text letters on a single 
horizontal line, and then the letters of any other horizontal line 
are taken as the cipher e(^uivalenls, The text is thus enciphered 
20 letters at a time. In deciphering, the cipher letters arc “set 
up” upon one horizontal line by revolvang the disks and lot king 
them into position. Ily slowly revolving the whole tylinder and 
examining each horizontal line, only one of the latter will be found 
to yield intelligible text. One of the most ingeniou.s of the more 
complicated types of cipher machines is th;^ embodied in certain 
printing telegraph apparatus of modern de.sign. In this system 
electrital encipherment, transmission, reception and decipherment, 
controlled by perforated tapes, may be accomplished simultane- 
ou.sly at a high rate of speed. Of the many devices and machines 
that have been invented, constructed anti marketed, only a re- 
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markably small number have ever been, or are now, in use. In 
general, the degree of secrecy afforded by the tyfies heretofore 
constructed is not sufficiently high to warrant their adoption for 
diplomatic, naval or military telegraphic correspondence; and the 
fact that in international corre.spondence the cost of transmitting 
telegrams in cipher language funpronounceable groups) has for 
over a quarter of a century been twice that for telegrams in code 
language fpronounceable groups) has constituted an effettive de¬ 
terrent to the u.se of cipher machinery in commercial telegraphic 
corresfKindencc. 
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Code System*. —These arc simple but his;hly specialized forms 
of substitution systems, and the most important developments in 
them since the advent of cle( tro-magnetic telegraphy have always 
l>een either American or British in origin. They merely involve 
the use of modified conventional dictionaries termed code books, 
by means of which textual units of variable length—usually whole 
words, phrases and sentences—can be replaced by arbitrarily as* 
signtrd signals termed code groups. From the point of view of 
practical usage to-day, code systems are more important than 
cipher systems, their simplicity and economy constituting their 
chief advantages In etKuding a message it is net,es.‘^ary merely 
to refer to the code book, find the desired words, phrases, sen- 
femes, numbers etc., and replace them by the code groups J 
as.signcd them, building the mes.sage up step by stej) in the fewest j 
code groups ixis.sible The condensing power of codes, brought 
about by the fac t that a single code group may represent a long 
word, a phrase, or a complete sentence, depencls upon the extent 
of the code- and the skill used in its compilatitin; an average con¬ 
densation of 1 :5 (that is, one code grcjup replacing five plain-text 
words J is cjuite common in commercial codes. The older tyiics 
of code.s employecl cdthcT dictionary words or figure groups as 
code eciuivalcMits, but .since 1904 sue h codes have beem almost com¬ 
pletely suiicTseclrd by codes employing five-letter groups con¬ 
structed by mc'ans of elaborate pcTmutation tables. The most 
important feature of .suc h a tabic- is that it facilitates the construc¬ 
tion of a series of 100.000 or more five-letter, pronounceable, arti¬ 
ficial “words,” all of which differ from one another in at least 
two letters. For example-, if BKR.XM is a Ixctia fide member of a 
givcTi series, there will not be pre.sc-nt in the same series any group 
differing from HERAM in only a single letter, such as CERAM, 
BfRAM, !{1':,SAM, HER/M, BERA.V, etc. In the latest codes an 
additional ''ateguard has bc-en inccjrporiitc-d, having as its oliject 
the su[>[)ri-sdon ot errors inlroduceci iiy (he accidc-ntal transposi¬ 
tion of adjacent Ic-llcTs in a code group. For example, if BERAM 
i.s a bona tide- member of a given seric-s, (here will nc»t be* pre-.sent 
in the same seric's any of the following groups; £/lRAM, BR£AM, 
BFi/l/cJM, Bl'iRAf/ 1 . •In some codes an attempt is made to sup- 
pres.s errors mtrodiu c-d b>- tlic' ac c idental transpositions of alternate 
letters as well as adjacent letters 'Phe-se features, though of com- 
[lar.itively rc-cent origin, arc- v-ery imfKirtant in that they have 
greatly increased the accuracy of code communication. The 
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natural evolution of code words and code language has been to 
some extent guided by regulations drawn up from time to time 
by international telegraph conferences. 

The principal pur^Kise of code in commerce is to effect economy, 
secrecy being usually of .secondary importance (except in hanking 
o^H.Tations); in governmental affairs, however, the situation is 
exactly rever.sed. A code system i.s secret or nonsecret, depending 
upon the distribution and construction of the code book, and upon 
whether or not it is used in conjunction with a sui.H.‘rimv>osed 
cipher system. Codes for general business correspondence are 
purchasable from their publishers and therefore provide in them¬ 


selves no secrecy. Many business firms, however, have private 
codes which, if carefully restricted in distribution, may constitute 
codes that may be regarded as secret except to experts. Govern¬ 
mental codes arc, of course, very carefully guarded in their 
production, distribution and usage. As to their construction, codes 
may be of the “one-part” or the “two-part” type, the principal 
difference between them being shown in fig. 12. 


f )nc-part Coilc 

I Two-piirt Codf* "1 

A B A B A—A 

ABAC E Al.an.lf.fi-ii)!{-«( 
A B A 0 1 ~ Aban<lom-<l 

A B A F 0 Abatp-ing-« 

A B A 0 U Al.atwl 

A B AH y -Abf,‘vantv 

A B E B E—.Xhidf-ing-B 

AB EC 1 .Mtldril 

Encoding 

KABO L A 

S T 0 L G— Abaivlon-ing-fi 
E X 1 FO-Abanflonwl 

Z UM R A— Abated 

A B A B A— -Abevam c 

1 RO A B Y— Abidc-iiig-B 

Decoding 

A B A B A— Abeyance 
ABAC E —Procedure 

A B A D 1— To purchase 

A B A F 0 -C'otniijciiced 

A B AG U— Do not think 

A B AH y - Recorded 

ZYZY Z— Zonc-B 

B 1 K U R -Zom-.s 

Z y Z y Z— .'\ccording to 


F'ik. ij. ICxir.uls frtiiii typical inic-part aiul iwo-parl codes. In tlir one- 
part tyiK- tlie citrle groups and the vocahni.iry an- arr.iiiKed in paiallc’l. al- 
pliala?tic (nr niiiiierioxl) Hecpiences, sn that a sinijlc' hook serves for enco<Iin(i as 
well as for decodiiiK. In the iwo-i)art type ilie encodiiu; bo,,k lists the elements 
of the vofahiilarv in alphaheiie order hut the code «roups ate in random ttrdet, 
no that a decodiiiK hcKik, in which the- code Kronps appe.ir in alphaheiie (or 
mimericjil) order accompanied by their rne.injnc’.H. is i sseiuial. The denree of 
secrecy afforded liv a code ot the latter tyiM- is iiiiich yreate.r than that afforclcd 
by otic of the former type, all otlier ttiiiiKS bciriK equal. 


When the code words of a simple code message undergo en¬ 
cipherment by a superimposed cipher system the result is termed 
enciphered code. Its purpose is to afford secrecy, in the ca.se of 
purchasable commercial codes, or additional secrecy, in the case 
of private or governmental codes. The superimjfosition of a 
suitable cipher .system upon code text prepared by means of an 
extensive two-part code imparts an exceedingly high degree of 
secrecy to messages and constitutes a practical system much in 
use by large governments for voluminous correspondences. 

The science of solving cryptograms by analysis, having under¬ 
gone great development in recent years, has been deemed worthy 
of being cle.signatcd bv n sfiecial name, cryptanalysis, to distinguish 
the indirect methods of reading cryptograms from the much more 
direct methods, called deciphering and decoding, which imply a 
knowledge of the basic method and specific key, in the case of 
ciphers, or possession of the code book, in the case of codes. 
Apart from the more simple, classical tyfics, nearly every scientif¬ 
ically constructed cryptographic system presents a unique case in 
cryptanaly.sis, the unraveling of which requires the exercise of 
unusual powers of imluctive and deductive reasoning, much 
concentration, perseverance and a vivid imagination; but all 
these qualities are of little avail without a special aptitude based 
upon extensive, practical experience. A preliminary reejui-site to 
the analysis of a cryptogram is a determination of the language 
in which its plain text is written, information which is either 
already at hand in the case of otheial correspomience, or which, 
in the case of private correspondence, can usually be obtained 
from extraneous circumstances. Next comes a determination as 
to whether a cipher or a code system is involved; this is based 
upon the fact that dilfcrenccs in their external appearance are 
usually sufficiently well marked to be detectable by experts. If 
the cryptogram is in cipher, the next step i.s to determine whether 
it belongs to the transposition or to the substitution class. This 
determination rests upon the fact that in plain text the vowels 
and consonants arc present in definite proportions. Since trans¬ 
position involves only a rearrangement of the original letters, 
it follows that if a cr>’ptograrn contains vowels and consonants in 
the approximately normal proportions it is of the tran.sposition 
class; if not, it is of the substitution class. The solution of trans¬ 
position ciphers involves much experimentation with geometrical 
designs of various t>pes and dimensions, clues to which are 
afforded by the number of letters in the messages and extraneous 
circumstances. The assumption of the presence of probable words 
is often necessary. Special methods cf solution based upon a 
study of messages of identical lengths, or with identical beginnings 
or endings, are often possible to apply when much traffic has 
been intcrcej)ted. Finally, the presence of letters which in¬ 
dividually arc of low frequency, but which when present have a 
great affinity for each other and form fvairs of moderate or high 
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frequency, such as QU in Spanish, or CH in German, afford clues 1 
leading to solution. | 

The b§sis upon which the solution of practically all substitution j 
ciphers rests is the well-known fact that every written alphabetic 
language manifests a high degree of constancy in the relative fre¬ 
quencies w'ith which its individual letters are employed. For ex¬ 
ample, English telegraphic text shows the following relative fre- 
(^ucncies in i.ooo letters, based upon an actual count of 100,000 
letters appearing in telegrams of a commercial and militar>' nature. 
ETRI NOASDLCHF 
126 90 83 76 78 74 72 68 40 36 33 33 30 

UPMYGWVBXKQJZ 
30 27 25 21 18 14 13 11 5 3 3 2 1 

These characteristic relative frequencies serve as a basis for 
identifying the plain-text values of the cipher letters, but only 
when the cipher has been reduced to the simple terms of a single 
alphabet. Thus, the problem of solving a monoalphabetic sub¬ 
stitution cipher involves only one step, since the te.xt is already 
in the simplest possible terms, but the problem of solving a 
p()lyalphal)etic substitution cipher involves three principal steps: 
first, determining the number of cipher alphabets involved; 
second, distributing the cipher letters to the respective mono- ; 
alphalietic frequency tables to which they belong; third, analyzing j 
each of the latter on the basis of normal frequencies in plain text. | 
In the (ase of ciphers exhibiting periodicity, the cyclic phenomena | 
are employed in determining the number of alphabets involved, i 
as well as in distributing each cipher letter to the monoalphabetic j 
frequency table to which it belongs. In the case of aix.*riodic 
ciphers, because of the absence of cyclic phenomena, both of 
these steps are often very difficult, especially when the volume 
of text is limited. Freijuently the only recourse is to employ 
repKditions as a basis for superimpiosing separate messages so 
that, irrespective of the number of alphabets involved, or their 
se(|uence, the letters pertaining to identical cipher alphabets fall 
into the same columns, and then the separate columns are treated 
as monoalphabetic freejuency tables. The analysis of the frequency 
distributions of a polyalphabetic cipher is effected much more 
readily when the alphabets are interrelated than when they are 
independent. 

The question as to whether an absolutely unsolvable cipher 
system can be devised is of more interest to laymen than to pro¬ 
fessional cryptographers. Edgar Allan Foe’s dictum that “it may 
be roundly asserted that hufnan ingenuity cannot concoct a cipher 
which human ingenuity cannot resolve’’ is misleading unless 
qualified by restricting its application to the great majority of the 
practical systems employed for a voluminous, regular corrc.spond- 
ence. Fur isolated, short cryjitograms prepared by certain methods 
may resist solution indefinitely; and there is at least one cipher 
system which may be mathematically demonstrated as being 
absolutely unsolvable without the .specific key, even though the 
basic method be completely known. 

Biuljocrapiiv. — For history and references to the older works see 
under Cryptography. Modern works arc relatively few in number. 
The only ones in English arc Parker Hitt, Manual for the Solution 
of Military Ciphers (1916) ; W. F. Friedman, Elements of Cryptan¬ 
alysis (1924); and A. Langic, Cryptography (1922), the latter being 
a translation (by J. C. H. Macbeth) from the French version, De la 
Cryptographic (1918). A scholarly treatise on the origins of mwlern 
systems will be found in A. Meister, Die Anfange der moderne. 
diplomatise hen Geheimschrift (1902) and in Die Geheimse.hrift im 
Diensie der piipsilichen Curie von ihren Anfdngen bis zum Ende des 
XVL Jahrhunderts (1906) by the .same author. Detailed explanations 
and illu.strations of modern methods will be found in A. FigI, Sysleme 
des Chiffrierens (1926) ; M. Givierge, Cours de. Cryptographic (1925) ; 

A. Lange et E.-A. Soudart, Traiti de Cryptographie (1925) ; Droscher, 
Die Methoden der Geheimschriften (1921) ; F. Dcla.stelle, Traiti 
ilemenlaire de Cryptographic (1902) ; E, Bazeries, Les Chiffres secrets 
divoiUs (1901) ; de Viaris, Vart de chiffrer et de dichiffrer les dipeches 
secretes (IHoi) ; H. Jos.se, La cryptographic et ses applications d 
Part militaire (1885); A. Kcrckhoffs, La cryptographic militaire 
(1883); and F. W, Ka.siski, Die Geheimschriften und die Dechigrir- 
kunst (1863). Among a number of technical papers by W. F. Friedman 
the following arc the most important; The Index of Coincidence and 
its Applications in Cryptographic Analysis (1922); Several Machine 
Ciphers and Methods for their Solution (1918); Methods for the 
Solution of Running Key Ciphers (1918). In justice to the many pub¬ 


lishers of commercial telegraphic codes, no reference to any spc'cial 
ones can here be given, but any bookdcaler can furnish a good list. 
For the history of codes sec \V. F. Friedman, The History of the Use 
of Codes and Code Language, the International Telegraph Regulations 
pertaining thereto, and the bearing of this History on the Cortina 
Report (1928). (W. F. F.) 

CODEX, the name given to the earlic.st forms of manuscript 
in book form, i.c.„ the collection of wrilteti pages stitched 
together which replaced the earlier roll of papyrus and the wax 
tablets (which when hinged or bound together formed the first 
codex or caudcx)\ also the Latin form of thi' English word code 
meaning a body of law or regulations. I'or exainple.s of 
famous codices, see the articles Bible, Palai.ik.raphv, and 
Libraries. 

CODIAEUM, a small genus of Indo-MaUi> an shrubs belong¬ 
ing to the family Euphorbiaceae. One variety, C. vuriegutum 
pictnm. a native of Polynesia, is cultivated in greenliouses and 
throughout the tropics under the name of croton for its magnifi¬ 
cently variegated h'aves. 

CODINUS, GEORGE (Georcios Kodinos), the reputed au¬ 
thor of three extant works in Byzantine literature, two of which 
are anonymous in the mss. It is supixised that t'odinus lived 
towards (he end of the i^ih century. The works referred to 
arc; 

( 1) Patria ( Td Ildrpia rsjs KwPtrrapripooTrdXetvs). It is divided 
into five sections: (a) the foundation of Constantino[)le; (/») its 
topography; (r) its works of art and sights; (d) its buildings; 
(e) the construction of the church of St. Sophia. It was written 
in the reign of Basil II. (()7()-i025), revised under Alexius 1 . 
Comnenus (1081-1118), and perhaps copied by Codinus, whose 
name it bears in some (later) mss. The chief .sources arc: the 
Patria of He.sychius lllustriiis of Miletus, an anonymous (r. 750) 
brief chronological record (llapanrdcrus avvTo^xoi xpoviKal), and 
an anonymous account (Sirjyriai^i) of St. Sophia (ed. T. Pregcr 
in Scriptores origintim Consianthiopolitanarum, fa.se, i., 1001, to 
be followed by the Patria of Codinus). (.fee also Procojiius, De 
Aedificiis and the poem of Paulus Silentiarius on the dedication of 
St. Sophia.) 

(2) De Ogiciis, a sketch of court and higher ecdesia.slical dig¬ 
nities and ceremonies (r/. Dc Ccrimoniis of Constantine Por- 
phyrogenitus). 

(3) A chronological outline of events from the fteginning of the 
world to the taking of Constantinople by the Turks (called Aga- 
renes in the ms. title). It is of little value. 

HiBi.ioGRAriiY.—Complete editions are (hy I. Hckker) in the Bonn 
Corpus scriptorum Hist. Byz. (i8.}o-4.b where, however, some .y;ctions 
of the Patria are <>mitte«l), and in j. f^. Migne, Patrologia grae(a, 
i lvii.; see also C'. Krumbuiher, Gesdiichte der bvzantinisi hen Litrratur 
(i«97). 

CODLING MOTH (Carpocapsa ponionella), a small moth, 
the larva (caterpillar) of which is very destructive to apjiles and 
other fruit. Indigenous to Europe, it has spread, through the 
agency of rommerce. wherever the apple is cultivated. The most 
effective methods of moth control are by sack-binding the tree 
trunks and by spraying with lead-arscnatc. 

{See FiiNTOMOLOGy: Economic.) 

COD-LIVER OIL (Olrum Morrhuac, or Oleum Jecoris 
Aselli), the oil obtained from the liver of the common tod 
(Ciadus morrhua). The usual process is to heat the fre.sh, cleaned 
livers by steam to a temiierature above that of boiling water, or, 
by more recent practice, to a lower temfK'rature, the livers being 
kept as far as possible from contact with air. The oils so obtained 
are termed “steamed-liver oils.” The “pale"’ and “light brown” 
oils are used in pharmacy; the “brown” oil, the cod oil of com- 
merce, being obtained from putrid and decomposing livers, has an 
I objectionable taste and odour and is largely employc;d by tanners. 
By boiling the livers at a somewhat high temperature, “unracked” 
cod oil is obtained, containing much “stearinc,” which .separates 
on cooling and is sold as “fish slearine” for soap-making, Qr as 
“fish-tallow” for currying. The oil when freed from the stearinc 
is known as '^racked oil.” “Coast cod oil” is the commercial name 
for oil obtained from the livers of various kinds of fish; e.g., 
hake, ling, haddock, etc. The chief centres of the cod-iiver oil 
industry arc Lofoten and Romsdal in Norway; the oil is also pre- 
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j):irt‘r in the Unifc<] Slates, C’anada, Newfoundland, Iceland and 
Russia 

C’od-livcr oil contains palrnilin, stearin and other more comi»lcx 
{glycerides; the “stearine ” mentioned above, however, contains 
very htlle i)almitin and sieann. I herapit and je< oleic acids have 
been identified and apparently do not occur elsewhere in the ani¬ 
mal kitik'iloni. Other constituents are cholesterol (o.46-i..-^2^;,), 
traces of calcium, magnesium, sodium, iodine, chlorine and bro¬ 
mine and various alijdiatic amines which are really secondary 
produc ts 

Cod-liver oil is very readily absorbed from the skin and exerts 
rill its (herajunitic‘ ac lions wlicm thus exhibited, Thi.s method is 
olfen used for inlrinfs or young children with abdominal or other 
forms of tubcTciilosis. VV'hen takc-n by the mouth it is easily 
assimilable. It may cau.sc* nausea at first, but usually tolerance is 
.soon established. 

('od-livc-r oil may be given in all wasting diseases, in tubercu- 
iosj.s and in riikeis. Ji is oi casionally valuable in chronic rheuma¬ 
toid artlirilis. (’arc- must be taken to avoid the nausea, lo.ss of 
appetite- and diarrhoea, c-asily iiidured by this oil. It may be 
given in crijisules, or ns an emulsion, with or without malt-extract. 
'I'lit- value- of cod li\er oil dc-pencis partly on the food value of 
the oil itself, parti)’ on the fal-solublc- \itamin (vec* Vitamins! 
and iodine- it contains, 

(’od lic er oil is used extensively in [Miultry feeds, either unmixed 
or combined with other oils, as a grnwlh-accclc-ralor for young 
chicks It has proved especially valuable when their exposure to 
sunlight is restrii led. making it commerc ially practicable to raise 
chicks in jioorlv lighted structures. 

CODRINGTON, CHRISTOPHER (1668-1710). British 
soldier and cnloni.il go\'ernor, whose father was captain-general 
of (he la.’c'uard fsles w.is born in (he island of Barbados, West 
Indies, in 166.S. RducalecJ at Chrivt ('hurch, Oxford, he was 
c-lecic'd a fellow <d All .Souls, arifl seiwc'd later on with the British 
lories in Idanders, In-ing rewarded in 1(195 "’bh a captaincy in the 
{Hiards In itniT, he w.is appointed captain-general and com- 
tuaiulc-r 111 chief ol (lie Leeward Isle-; In 170.5 he ccirnmanded the- 
unsuccessful British expedition against (oiadc-loupe. After this hc- 
rc'sjgnc'd liis governor,ship anil .s]U’nl the rest of his life in retire¬ 
ment and study on his Barbados est.ites. lie died on April 7. 
1710, bec|ueatlnng these estates to (he Society for the Propaga¬ 
tion ot the C.ospi'l in l-'oreign f’nrls for the- foundation of a college 
in fiarbailos 'I'liis culiege, known as the- ('odrington college, was 
built in iji.t 4:. 

CODRINGTON, SIR EDWARD (i770'iH5r). British 

admiral, lielongeci to a family long settled at Ibulington in GIou- 
c(.'sfersliiie lie- was (he r-oungest of three brothers, who were left 
orphans at an early age, and were educated by an uncle, Bethell. 
Kelw.-ird t'odiington was sent for n short time to Harrow, and 
entered (he naw in July 1784. He server! on the American 
station, in (he Mc-c|iterr,mc*;in and at home, till he was promoted 
lieutenant on May .’8, 1785, Lord Howe selected him to be signal 
lieutenant on the tl;ig-bip of the- ch.inne! tleet at the beginning of 
ilu- revolutionary war with I rance, In that capacity he served 
on (he ' (>vic-en (’harlotte ' ( 100 guns) during the o(H*rations which 
culminated in the battle of June 1, t7c) 4. The notes he wrote on 
Jcdin Barrow's account of (he battle in his fJfr of Howe, and the 
reminiscences he dictated to bis daughter, which are to be found 
in her memoir of him, arc of great Naliie for the- history of the 
action On Oct. 7, 171)4, he was promoted commander, and on 
April 6. 17(15, attained (he rank of post captain and the com¬ 
mand of the ’‘Habet” ( ;;) 

He continued to ser\-e in the' channel, and w-.as present at the 
aition off Loric-nf on June I7<i5. ('odrington wrote notes on 
this c-ncounter also, Avhu h are to be found in the memoir. They 
are able .ind wdu ible, but like all his correspondence throughout 
Iris Hie. show that he w.is of a somc'what censorious di.sposition, 
was apt to take tlie vvor.st view of the conduct of others and was 
liable to be cjurnilous He next commanded the *i>ruid” f.v' 
in the channel and on the coast of T’ortugal. till she was jwiid 
off in t7c)7 Codringfon remained cm shore and on half pay few 
somr years. In l>ec. iSo: he married Jane, daughter of Jasper 


Hall of Kingston, Jamaica. 

On the renewal of war after the breach of the peace of Amiens, 
he was appointed (May 1805) to the command of the “Orion’’ 
(74) and was attached to the fleet on the coast of Spain, then 
blockading Admiral Villeneuve in Cadiz. The "Orion” took a con- 
spicuou;^ part in the battle of Trafalgar. Codrington’s corre¬ 
spondence contains much illuminative evidence as to the pre¬ 
liminaries and the events of the victory. 

P'rom 1805 till 181.5 he continued to serve first on the “Orion” 
and then (1808) on the “Blake” (74) in PZuropean waters. He 
was active on the Mediterranean coast of Spain in co-ojicrating 
with the Spaniards against the P'rench. In 1814 he was promoted 
rear admiral, at which time he was serving on the coast of 
North America as captain of the fleet to Sir Alexander Cochrane 
during the operations against Washington, Baltimore and New 
Orleans. In 1815 he wa.s made K.C.B., and was promoted vice- 
admiral on July 10, i82Jf. In Dec. 1826 he was appointed to 
the Mediterranean cc^mmand, and .sailed on Feb. 1, 1827. From 
that dale until Ins recall on June 21. 1828. he was engaged in the 
arduous duties imposed on him by the (ireek war of independence, 
which had led to anarchy and much piracy in the- Lcivant. On 
Oct. 20. 1827, he destroyed the Turkish tind Egyptian naval 
forces at Navarino, while in command of a combined British, 
French anci Ru.ssian fleet. As the battle had been unforeseen in 
England, and its result w'as unwelcome to the ministry of the 
day, CYidiingtcm was entangled in a correspondence to piove that 
he had not gone beyond his instructions, and he was recalled tiy 
a despatch, dated June 4th. 

After (he battle Codrington went to Malta to refit his ships. 
He remained there (ill May 1828, w'hen he .sailed to join his 
French and Ru.ssian colleagues on the coast of the Mnrea. They 
endeavoured to enforce the ev-acuation of (he peninsula by Ibra¬ 
him iieacefully. The pasha made diplomatic difficulties, and on 
July 25 the three admirals agreed that Codrington should go to 
Alexandriti to obtain Ibrahim's recall by his father Mohammed 
Ali. ('odrington had heard on June 22 of his own supersession, 
but, as his successor had not arrived, he carried out the arrange¬ 
ment made on July 25. and his presence at Alexandria led to the 
tre-aty of Aug. 6, 1828, by which the evacuation of the Morea was 
.settled. His services were recognized by a (L( .B. After his 
return home he was occujiied for a lime in defending himself and 
(hc-n in leisure abroad. He commanded a training .squadron in 
(he channel in 1851, and became admiral on Jan, lo, 1857. From 
Nov. 1H4C) lo Dec. JS42 he was commander in chief at J’orts- 
mouth. He died on April 28. 1851. 

Sir Edward Codrington left two sons, Sir William (1804-1884), 
a soldier who commanded in the t'rimea, and Sir John Henry 
(1808-1877), a naval officer, who died an admiral of the fleet. 

See- Aft'moir of the Life of Admiral Sir Edward Codrin^tnu, by 
hi<i daughter Jane. Ladv Bourcliier (187O. This book contains much 
useful first hand criticism of the operations at Lorient (1795) and 
at 'I'rafalgar (1805). 

CODRUS, in Greek legend, the last king of Athens. It was 
])rophesied at the time of the Dorian invasion of Peloponnesus 
(c. 1068 B.cv) that only the death of their king at the enemy’s 
hands could ensure victory to the Athenians. Devoting himself 
to his country, Codrus made his way disguised into the enemy’s 
ramp, and provoked a quarrel, in which he was killed. The Do¬ 
rians. on discovering that Codrus had been slain, retreated, des¬ 
pairing of success. No one being thought worthy to succeed Cod¬ 
rus. the title of king w^as abolished, and that of archon (q.v.) sub¬ 
stituted for it. 

See r,ycurgu.s, Leocr. xx (rr.84-7); Justin ii, 6; Pat. i, 2; 

Grole, liist. of Greece, pt. i, ch. IK; Bu&olt, Gri(chisehe Ceschichle, i. 

CODY, WILLIAM FREDERICK ( i846-iqt 7) U S scout 

and showman, known under the name of “Buffalo Bill,” was born 
in 1846 in Scott county, la. He w-as a rider of the “Pony Ex¬ 
press,” a mail servrice estabU.shed in the spring of i860 by the 
Central Overland California and Pike's Peak Express company to 
carry the mails overland from St. Jo.scph. Mo., to Sacramento, 
Calif., a distance of 1.950 mi., by means of relays of ponies, each 
rider being exivected to cover about 75 mi. dally. When the “Pony 
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Express” was disconiinucci in 1861, upon the completion of the 
Tacific Telegraph company’s line, young Cody became a scout and 
guide for the U.S. army In 1H63 he enlisted in the 7th Regiment 
of Kansas cavalry, in which he served until the close of the Civil 
War. In 1867 he made a contract with the Kans;is Pacific rail¬ 
way Xo furnish its employees with buffalo meat while the line Wvis 
being extended through the wilderness, whence arose the name 
‘‘Buffalo Bill.” In 186S-72 he was again an army scout and 
guide, serving against the Sioux and Cheyennes; and in 1872 was 
a member of the Nebraska house of representatives. During the 
Sioux-Cheyenne war of 187C he served in the 5th U.S. cavalry, 
and at the battle of Indian Creek killed the Cheyenne chief. Yel¬ 
low Hand, in single combat. In 1883 he organized his “Wild 
West Show,” a spectacular {lerforrnance on a large .scale, his first 
European tour taking place in 1887. lu the Nebraska national 
guard he again served against the Sioux in 1890-91. He died in 
Denver, Colo., on Jan. 10, 1917, and was buried in a tomb blasted 
from solid rock on Lookout mountain, 20 mi. from Denver. 

COEDUCATION is the education of both sexes in the same 
classes in an institution. This term has been given several inter¬ 
pretations, the most extreme of which is that girls and boy.-; 
‘.shall be taught the same things, at the .same time, in the .same 
place, by the .same faculty, with the same methods, and under 
the same regimen.” This is ba.sed upon the assumption that there 
are no differences between girls and boys and consequently they 
should be given precisely the same education. The more accepted 
interpretation is that there are differences in their physical and 
mental powers and needs, but that becau.se of their fundamental 
similarities they should be educated together, uniting in many 
cla.sses, in many .sports, and in much of their social life, but modi¬ 
fying all these to suit their .special differences. 

Coeducation as a definite educational method or policy is mod¬ 
ern and comparatively recent in its adoption. The constitution 
of .society in the early centuries, with war and religion—which 
engendered belligerency—as the chief occupations and interests, 
confined education to men and boy.s. As far back as the ist cen¬ 
tury Greece had schools for boys. France and Germany estab- 
li.shed them in the 4th century and England has a record of a 
similar school in 598. Private education for boys of certain 
classes was possible long before this both in Europe and the 
orient. More than 1,000 years passed before education of girls 
was attempted on any scale whatever. Whut education girls had 
received had been secured either privately or in convents or a few 
.segregated schools, and such opportunities were confined almost 
entirely to families of wealth. In a few instances girls—princesses 
or members of the aristocracy—had been taught with their 
brothers at home, or occasionally a young woman had been per¬ 
mitted to attend a few lectures with her brothens. Although sev¬ 
eral of the teachers of ancient and mediaeval days advocated 
ultimately teaching girls, and even the sexes together, it remained 
a theory except in such special cases. 

As long as the idea prevailed that women were de.signed to be 
“decorative, pleasant toys for man’s amusement,” or that “edu¬ 
cation would render them less useful and agreeable to men,” very 
little education except with these objects in view could be ob¬ 
tained. With changing social, economic and religious conditions, 
the status of woman changed. Since educational opportunities 
were so firmly established for boys in all countries existing through 
ancient and mediaeval days, education for girls became a question 
of method. With few exceptions, at first segregated schools were 
provided. Then as a matter of economy girls were admitted to 
some boys’ schools, or small schools were established for both 
together, usually elementary in character. In Scotland coeducation 
in the elementary schools was established as a definite policy in 
the late 17th century, though boys and girls had attended the same 
parish schools together previous to this. 

An innovation in matters of education was promulgated by the 
Massachusetts colony in the new world when it passed laws in 
1642 and 1647 providing for free compulsory education for all its 
children, this being almost as soon as the colony was settled and 
this being also the basis upon which all education in the colonies 
and the United States has since been developed. 


In the 19th centur>’ women began to demand an educulion equ;il 
to that of their brothers. A.s they edged or fought iheir way into 
variou.s institutions the question of coedu«ation—its cflicacy and 
desirability—became a widely debated sulqeci. (‘.specially in the 
old world countries where tradition and custom have held through 
many centuries and where changes of a radical nature arc made 
slowly. As yet coeducation is not ^lopular there though it has been 
adopted in a number of countries for the earlier grades where 
the government has a.ssumed the responsibility ol giving free edu- 
caiion to its children. 

England. —Coeducation was tried in England ;is an e.vperinient 
in a number of private schools established either by individuals or 
societies in the middle of the iqlh century. Free elementary 
schools, coeducational in character, were estaldished as a result 
of the Education acts of 1870 and i<i02, but they have never 
found favour with the “classes,” and are attended almost entirely 
by the “nia.s.ses.” In the ’70s, when the de.sirc for higher educa¬ 
tion spread among women, the two colleges for women. Girl on and 
Newnhani (1874), did not give what was wanted. Then liegan 
the long .struggle, led by the Headmistresses’ association, to secure 
entrance to and degrees from the universities of England, esjx;- 
cially Oxford and Cambridge, which has been fully accompli-shed 
only recently. 

France.—CompuLsory education was established in France in 
the early 19th century, but after 1867 each commune with popu¬ 
lation of over 500 has been obliged to support a separate school 
for girls. While (here are .some 20,000 mixed .schools in France, 
these are attended almo.st exclusively by children of the middle 
and arti.saii classes. Segregation above the i3lh year is almo.st the 
invariable rule. A number of uni\ ersities, established exdu.sively 
for men, have admitted women and to that extent they arc coedu¬ 
cational. 

Germany. —With the adoption of compulsory elementary edu¬ 
cation in Germany, mixed or coeducational schools developed in 
the .smaller cities, and about two-thirds of the children were 
educated in this manner. After the overthrow of the monarchy 
changes in educational matters as well as social and political look 
place. Higher education was much in demand by German women 
and while no coeducational universities were established after 
World War J. many old universities admitted women. 

The Orient. —In the east women as a whole have hardly 
startl'd on the road to education of any kind. Thou.sands of years 
of tradition, the great iliver.sity of religions and the texture of 
.society have all bt*en responsible for the slow progress of their 
education. In China, Roman Catholic and American Protestant 
missionaries in the middle of the loth century established mission 
schools which .started the movement for the education of girls. 
.As yet schools are not numerous and coeducation is practically 
nonexistent. 

Japan, which established its first school for boys in 794 a.d., 
paid little heed to the education of girls until the last half of the 
19th century. Affected by the overthrow of the feudal system, 
and by the results of the study of educational syslimis in the 
Unitetl States and Europe, the Japanese government adopted 
faboul 1871) free, compulsory, secular t*ducation for boys and 
girls in a common school. Segri’gated high school.s are provided 
for children over 12. Japanese women have been greatly in- 
tlucmed by contact with the women of the United States where 
many go for study, and are recjuosiing more opportunitie.s in their 
own country. In increasing numbers, they are altendiag the Im¬ 
perial universities (opened to tluTn in 1920) and the free univer¬ 
sities which have followed this example. 

India.—^The factors involved in India’s problem of education 
are numerous and most complicated—antagonistic religions, the 
caste system, the child brides and child widows, the economic 
situation, lack of efficient teachers, apathy of adults—these make 
a seemingly almost hopeless array. In 1928 1% of the girls were 
literate and only 1.03% were under instruction. Coeducation is 
confined to the village schools for an economic reason, but sep¬ 
arate schools for girls arc being established as soon as the village 
can do so. Less than a thousand women are studying in girl.s’ 
colleges, a few hundred in men’.'* colleges and technical schools. 
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There i.s little interest in eduealion for mrh and practically none 
in coeducation thouRh prejudice toward both is slowly lessening. 

Italy.—Italy made great changes after World War I in its 
educational polity for women. Many women were forced into 
men's oc( upations and as they realized the need for more prelimi¬ 
nary training the situation was met at first by permitting them to 
go to the licco, or higher school for boys. As the numbers in¬ 
creased Italy had neither time nor money to build separate schools. 
Consequently coeducation exists in the higher schools established 
for boys, leading to the universitic.s—many of which are now open 
to women. 

South America. —^I'he varying political and economic changes 
in South American countries, the difficulties of communication 
between countric.s and parts of the .same country, the immense 
distances, small population, the topography and the general a[)athy 
or hostility toward education of women have all contributed to its 
slow progress. Though coeducation exists to a limited extent in 
some South American countries, it is neither popular with nor 
patronized by those who can afford to .send their daughters to 
tdiivenls or church schools. Argentina has made the greatest 
progress, dating from 1868, when North American methods and 
teachers were introduced by the president. About half the schools 
are coeducational. Brazil, 3% of whose population attend school, 
has, after the establishment of the rei>iiblic in iH8v, set up free, 
primary, secular schools, a few of which are coeducational— 
though they serve mostly as models. Sixleeii-seventeenths of the 
populatit)!) are Roman Catholics which makes separation of 
tliurth and state dilhcult. Chile admitted women to its teacher 
training scIukiIs after iSqo, at first with reluctance and some 
reservatioMs. I.atin Ameritan universities which form a chain 
from the University of Mexico (15,^1) to .southern Argentina 
were established for religious purposes for men. Tlieir character 
has been somewhat modilied and women arc now .admitted to 
many .such universities. 

United States.^—Coeducation is a distinctive feature of educa¬ 
tion in the United States and extends from the kindergarten 
through the college. It probaltly originated in colonial days in 
New' Kngland before the advent of public .schools when boys and 
occasionally girls with them were instructed in the Dames’ schools 
and later in [private schools as a matter of ex[)edicncy or necessity. 

Coeducation received a great impetus following each of the 
three great wars of the United Slates. The Revolutionary War 
bnnight new idea.s, stabilizing the new government and the 
quiescent development of a new country. The Civil W.ir opened 
up and widely extended the profession of teaching for women. 
VVorld War I Itrotighl tremendous changes in the economic, 
political and social status of women, and opened hundreds of 
ticcupations previously closed to them. 

Owing to a difference in type ami purpose of the early .settlers 
of New F.ngland and of the more southern colonies, a difference 
in their attitude toward education developed, and these differences 
appeared in the new .settlements opened by migrants farther west. 
Fhe colonial south, hccause of its early indifference, because of 
its greater economic freedom and because of its institution of 
slavery, devehiped public education and coeducation more slowly. 
'Fhe New England idea of coeducation was transplanted through¬ 
out the middle west and northwest, and gradually this tyi>e was 
adopted throughout the country, due also to economic conditions, 
sparsely settled country, lack of transportation, growing ideas 
of democracy and the women’s rights movement. Coeducation 
predominates in public elementary and secondary schools of the 
United States. Tractiially all of the 183,000 elementary schools 
and all hut approximately 160 of the 25,000 secondary schools 
are coeducational. Enrollments in elementary and secondary 
schools for the year i()43-44 were 23,266,616. 

The est.ablishmcnt of coeducational colleges and universities 
by private endowment, by churche.s and by states has been 
remarkably rapid west of New York state. The east has been 
slow to adopt coeducation, largely owing to the age and prestige 
of its men’s colleges, these having been founded when the colonies 
were young; and to the prestige of the women’.s colleges opened 
to meet an unfulfilled demand of eastern women for college 


! training. St. Lawrence university was chartered in 1861 as a 
! coeducational in.stitution and was followed by Cornell in 1868 
and Swarthmore in 1869, these being the first in the east. Others 
followed rapidly, Syracuse (1870), Boston (1873), and then a 
few institutions, exclusively men’s for 40 to 100 years, began to 
admit women, notably Vermont (1871), Maine (1872), Pittsburgh 
(1874), Pennsylvania (1877), etc. 

Collegiate coeducation began much earlier in the middle west 
and northwest. Oberlin opened as an academy in 1833 and in the 
same year what is now Kalamazoo college was chartered. In 
the ’40s such coeducational institutions as Buffalo, Earlham, 
Grinnell. Eureka, Iowa Wesleyan, Lawrence, Mt. Union, Otter- 
hein, Pacific and Williammette were founded; and Knox and Al¬ 
bion admitted women. The ’50s saw the first coeducational state 
universities established, Utah in 1850 and Iowa in 1855. and the 
formation of numerous middle west coeducational colleges con¬ 
tinued. During the ’60s .seven more state universities w-crc 
chartered as coeducational, and Indiana, Minnesota and Mis¬ 
souri admitted women. All but five states have coeducational 
universities, two only partially. Four of the five have no state 
universities. The universality of coeducation west of the Mis¬ 
sissippi is made apjiarent by the fact that in all this territory there 
are but four women’s colleges, one established in 1927. In this 
.same territory almost without exception the leading institutions 
are the state universities. I’rartically every deparlment of col¬ 
legiate instruction i.s open to women,—professional courses as 
well as liberal arts, and many institutions \\hose undergraduate^ 
are entirely men are admitting graduate women. 

Experience is the only method of testing the results of coeduca¬ 
tion and with the fourth generation of coeducationally trained 
women now in colleges in the United States, the old objection'^ 
there have been refuted. 

Other Countries. —A coeducational system i.s being built uji 
in Canada .similar to and intluenccd by that of the United States 
since intercommunication is easy and their economic problems 
and tyi)es of settlers are similar. Denmark has developed its co¬ 
education largely through the co-operation of several families in 
the matter of establishing school.s. This custom and the later e.stab- 
li.shmcnt of free schools for boys and girls have led to its public 
school system. The other Scandinavian countries, and Holland. 
Belgium and Swiizerlami. have all developed coeducation to n 
certain degree in the public school s>stem. 

Summary. —'Die old arguments against coeducation—that it 
will effeminate the men and coarsen the women, that the women 
have not .sutficient health, strength or mental ability for higher 
education or to compete with the men—have been repeatedly dis¬ 
proved. The remaining objection seems to he largely a matter 
of centuries of custom, of racial differences and class prejudite. 
Tradition and prejudice still favour the segregated schools where 
jKissiblc. 

The numerous changes in the character of government after 
1875 greatly affected educational policies, and definite conclu¬ 
sions are not yet reached as to the best methods—coeducation 
or segregation. With the development of mental hygiene and 
psychology some educators are again speculating whether it might 
not be advisable to separate the .se.\cs, at least during a few 
years of adolescent life, especially as there seems to be a natural 
.segregation in .some fields because of the increase of vocational 
and profes.sional courses adapted to the different sexes. In the 
United States and Canada the tendency continues to be toward 
coeducation in all .schools, working out individual interests be¬ 
cause of .sex differences in coeducational public schools rather 
than in private segregated schools. Nowhere in the world is coedu¬ 
cation developed to the extent and with the democratic spirit that 
exists in the United States. (R. L. F.) 

BxBLKXJUApnY.—Hon. D. Campbell, Mixed Edtication of Boys and 
Ghh (1874); R. G Boone, Education in the United States (1889); 
Alice Wood. ed.. Co-eduration, a series of essays by various authors 
(IQ03); E. G. Grant, History of Education in the U.S. (1909); C. 
Brcrrtcm, St tidies in Forei%n FAucation (iQi3>; A. F. Leach, Proceed- 
mei of the British Academy (1Q14); P. Sandiford, ed., 

Vacation (rgi8); E. P. Cubberlcy, Public Education in the United 
States (1919). 
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COEFFICIENT. This term was introduced into alccbra by 
Fran<;ois Vieta at the close of the i6th century to denote cither 
of the two rational factors of a monomial. Thus in the expression 
ab, either a or h is the coefficient of the other. In the case of a 
product of a constant by a variable, it is usual to call the constant 
factor the coefficient. Thus the numbers r, — i, o, u are the coeffi¬ 
cients of the polynomial —.v'-’-f <?. 

The integerf^^^= — ‘ is the coefficient of the term a-'y"''' 
Vr/ rUff — r): 

in the expansion of (.r + y)" by the binomial theorem. Such in¬ 
tegers are called binomial coetjuients. 

If z—f(x,y), then dz—^!/dx-i-^!/dy so that the partial deriva- 
ax o V 

ti\es dj/dx and dj dy are often called dith'rcntial cociTicicnts. 

In physics and mechanics, the term coefficient is applied to a 
number of constants which have to be determined experimentally. 
Thus if is the force due to friction between two surfaces, anti 
if N is the normal pressure between the surfaces, then F -fxN 
where jx is a constant depentliiiK on tlie ctnidition anti nature of 
the surfaces in contact, tailed the cocfficirnt of friction. 

A body normally expands when heated, and the change in 
length of a bar of unit length per tlegree change in temperature 
is a constant, called the roe_t/ic/en/ uj liiuar cxpansiiOi of the 
substance. i 

The cortficient of prc.ssnre of a gas is the ratio of tlie t hange | 
in pressure per degree to the pre.ssure at the ite point, the volume 1 
remaining constant. j 

In the division of one polynomial by another, the method of 
detached coefficient.s m;iy be used. When the divisor is of the 

3 -8 o -2 5 [ form .V — <. the met hod is p.irtit ularlv siinj)le, 

Q _9 .2'J 8 ‘•fd is known as synthetic division. Let it 

^ .5 7 i be retjuired to divide .pv' —S.v''— ax 1-5 by 

X —3. The coefficients of tlu; dividend are written down in order, 
o’s being supplied if not all powers of x are present. The lirst 
coetiicient is brought down unchanged. This is multiplied by 3 
and added to the next coefficient. The sum t is multiplied by 3 
and added to the next coefficient, etc. I'he partial quotient is 
3r'-fx‘-f 3X-1-7 with the remainder 26. (See Au'.f.bka; [‘oi.y- 

NOMI.M,.) (C. C. M.t 

COEHOORN, MENNO, Baron van (i6.}t-i 704), Dutch 
soldier and military engim-er, of Swedish extraction, was born at 
Leeuwarden in Friesland, and became a captain in the Dutch 
army. In 1673 he took part in the defence of Ma.astricht and in 
the siege of Grave, where the small mortars (called coehorns) 
he invented troubled the French garrison, lie was made a ■ 
colonel for his conduct at the battle of Seneff (1674), and was 
also at the battles of C'asscl (1677) and Saint Denis (1678). He 
was an iitnovalor in fortification, and his first published work, 
Versterchini^e de Vijfhocks met allc syne Buytenwerken (Leeu- 
warden, 16S:) caused a controversy with Louys Paan (Leeu¬ 
warden, i68j, 1683 ); Coehoorn xva.s entrusted with the. reconstruc¬ 
tion of several fortresses in the Netherlands, and became the 
worthy rival of his great contemporary Vauban. In his chief 
work, Nieuwe Vestin^bouw op en nattc of lai^c hvrizont, etc. 
(Leeuwarden, 1685), he laid down three “sy.stems,” the feature 
of which was the multiplicity and great saliency of the works, 
eminently suited for flat sites such as those of the Low Countries. 
He borrowed many details from his Dutch [iredeccssor Freytag, 
or from Albrecht Durer, and Six‘ckle, and studied the individual 
case, not theoretical perfection; c.g., at Groningen. 

P'rom 1688 to 1697 Coehoorn was a brigadier. At P'leurus he 
distinguished himself. In 1O92 he lost Namur, a fortress of his 
own, to Vauban, but retook it in 1695. Coehoorn became lieu¬ 
tenant-general and inspector-general of the Netherlands fortresses, 
and the high-German peoples as well as the Dutch honoured him. 
He commanded a corps in Marlborough’s army from ijoi to 
1703, and in the constant siege warfare his skill was of the 
highest value. The swift reduction of Bonn and the siege of 
Huy in 1703 were his crowning successes. He died of apoplexy 
at Wijkel on March 17, 1704. 

His “first system” was applied to Kijmwegen, Breda, Bergen- j 


i op-Zoom. and Mannheim, his second to Belgraile and Temcsv*^r 
among other places. His son, Gosewijn TluaHlur van Coehoorn. 
wrote his life (re-edited Syperstein, Leeuwanlen. His 

B'ieuwc Vcstirif^bouw was translated into Lnglish by T. Savery 
(1705); sec also the article Fortification and Su.gi.craft and 
the bibliographies under that heading. 

COELENTERATA (se-len-tur-a'ta). The tenn Coelenter- 
ata is applied to a large group or phylum of animals of a lowly 
grade of organization. Only three types of animals possess a more 
simple structure than the Coelenterata: the .si>onge.s, the Mesozoa 
and Protozoa. Protozoa are organi.stns whose body usually 
consists entirely of a single cell, which is generally of microscopic 
size. In certain instances a number of these cells become banded 
together to form a colony, but in such a case they are not arranged 
so as to constitute tissues, and are individually autonomous and 
self-supporting. In the case of the spongi's we are (h'aling with 
animals consisting of a multitude of cells of dilferent kinds which 
are massed together, and many of which arc segregated into defi¬ 
nite shirts or tissues, each sheet performing a function or func¬ 
tions of its own. A sponge devtdops from a definite embryo which 
is the outcome of the ck-avage of a fertilized egg, but apart from 
this it is very unlike the animals of the higher groups in that it, 
constitutes in its adult condition a fi.xed plant-like object often 
of .somewhat indefinite shape. The sponges jirobably repre.sent a 
.series of products of evolution which diverged from protozoan 
ancestors in a direction distinct from that pursued by any other 
animals and which led on to nothing beyond the sponges them- 
si'lves. The Coelenterata, however, from beginnings similar to 
those of the sponges, achieved an altogether higher grade of 
organization, producing not only tissues but also a much more 
delmite form and individuality than the sponges, involving the 
difterenti.ition of nervous and muscular systems and conseciuently 
etiic ient co-ordination of parts and considerable jiowers of move¬ 
ment and locomotion. In the .sjionges primitive muscular tissue 
exists locally, but there is no ncrc ous system. 

Structure of a Coelcnterate.— The body of a Coelenterate 
resembles in architectural princijile that st.age which may be recog¬ 
nized in the early devi lopment of so many animals abow the 
dc'gree ol sponges, and which is known as a K.ostrula tfig. 5). A 
gastrula consists of a .small .sac, with a single opening at one end 
of it (the blastopore). The walls of the sac jmssess two layers of 
(ells, one jia.ssing into the other at the margin of the blastopore. 
'I’he inner layer is known as endoderm, the outer as eetoclerm. 
No Goelentcrate, however complex may be its structure, passes 
beyond the fundamental plan thus outlined; though it.s size may 
be great and its parts elaiionile, it remains an animal jjossessing 
one ptim ipal internal cavity only, the roelenteron, wffiich 0[H'ns to 
(he exieri(»r by a single main aperture, the mouth. In a typical 
higher animal the body contains two principal cavities, (lie food 
canal, and another main cavity situated between the wall of the 
food (anal and the outer integument.s of the body. In such a form 
the food canal ojic-ns to the exterior by a second aiwrlure (the 
anus) through which the undigested material is voided; the Coe¬ 
lenterata posse.ss no such opening and waste sub.stance.s are ejected 
through the mouth. 

There is, in fact, no existing Coelenterate in w-hich the adult 
animal is quite as simi)ie as a g.astrula; but there do exist crea¬ 
tures in which the main dilffircnces are that the cells of the ecto¬ 
derm exhibit a differentiation into more than one kind, and that 
there lies between ectoderm and endoderm a thin sheet of non- 
cellular material, the tncsof^loea, which supports the other layers. 
An example of such a grade of structure may be found in 
Protohydra. 

The majority of Coelenterata, however, develop a complexity 
far exceeding this. The actual form of the body varies almost 
infinitely, but usually a prominent feature of the organization is 
the presence of a number of tentacles placed in a definite manner 
around the mouth. The.se tentacles may be .solid structures, con¬ 
taining a core of endoderm and a covering of ectoderm, or they 
may be hollow, the wall in such ca.se including both cell-layers. 
The .symmetry of the body is usually characterized by the fact 
that the various parts are arranged about the radii of a circle with 
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the mouth as its centre, and that th(^ same structures are repeated 
in a regular manner m ditlerent sectors. In other wcjrds, the ani¬ 
mal is ratlially symmetric a 1 and c an he divided hy suitable radial 
cuts into a varyinx rnimher of parts each of which is exactly 
equivalent to th«‘ others, 'I'his synimc-lry is not invariably present, 
l)ut is extremely prevalent, althf»ut<h in one section of Coelenterata 
(the Anthozoa) it is accompanied by an underlying bilateral 
symmetry which mars its perfec tion. The middle layer or mcso- 
glocsi varic's greatly in bulk in dilferenl cases, In-ing sometimes 
extremely tenuous aticl small in 
amount, hometirnes vct>’ exten¬ 
sive and forming the greater part 
of the mass of the organism. 

Polyp and Medusa. —The 
('oelenfc-rata exhibit two main 
ly|>es of shape, both founded up¬ 
on the gastrula plan. 

1. 77 /e Polyp. The name polyp 
(ligs. I and j) is derived from 
the l-reru. h pool pc, a term a[)plic‘d 
lo nil octopus There is n<> 
actual rel.ition.ship whatevc-r be- 
Iwc'en a Coelentcrate [jolyp and 
an octopus, the comitarison hav¬ 
ing been .sugge-,ted by the fact 
that both of them po.sses.s mobile 
lenlacies, A good example of a 
polyp is a sea anemone, the' es- 
sentiids of its strinfure being a 
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Fig 1.—DIAGRAM 
HYDROID POLYP 

hollow c yliiuli ic ill body i li»sed in below by an adherent disc-like 
base, id/ove by anollier clisi (llii- prrisSowc) bearing lhi‘ mouth 
in its cenlrc and a circlet of tentacles round its outer part. 
Details of the strucluii', ol dillereiil kinds of polyps are given in 
the articles llvokitzoA, Antho- 
zoA and Scyi-iio/oa, 

2 The Mcdusii 'I’hose Coiden- 
terates popularly known as “jelly- 
I’lsh” are sc ienliticalls' christened 
medustie., the name; referring to 
flu* resemblance' bortie by the 
long mobile tentacle's of some' of 
ihi'se animals lo the writhing, 
snaky Irc'sM'S of llu' tiorgon Me¬ 
dusa. 'Ihe bo(l>' of a medusa 
(,tig ,0 is shiiped like an um¬ 
brella, and hanging clown insitle 
it from the point at wiiic h the 
handle of the umbiella would be 
at lac bed, is a .stnn lure' known as 
the' ftiiinuhriutn, at the' end of 
which is tlie mouth. In this case tiie tentacles form a circlet round 
the margin of the' unit)ic'lla .Sec IInoku/oa and Sc veiio/oA. 

Alternation of Generations. -One of the mc>st interesting 
features t^omu'ctc'd with llu? (’oc'lenterata is tlie fact that a single 
;inimal may for part of its life be a pol\'p 
and loi p.ul a mc'clu'.a; or from a indyn, 
buds may be formed which develop into 
medusae. In c.i.sc's suOi as the hitler it i-- 
the [)c)lyp whith is de\'ehipcd from an egg. 
and this jcolvp it^i'U produces no .sex- 
organs; it is able however tc> give origin to 
vc'gcttalive biul.s which develop into me- 
dusru', and thc'se in their turn liring forth 
sex-cells which after fertilizaiion initiate 
further polv’ps, In this w.n- there is regu¬ 
lar alternation bc'tween polyp and medusa and the phcncimcnon is 
termed mcla.i^cncsis' or alternation of generation.s. By .some 
nufhor.s tlie jHilyp i.s viewed not as a “generation” but as a per¬ 
sistent larval stage; the medusa is then regarded a.s the adult. 
Polymorphism and the Formation of Colonies.—.Another 
marked characteristic of the Coelenterata i.s their tendency to form 
colonies of individuals united to each other by a common stem. 


Fig 2 A SEA ANEMONE. 
LUSTRATING THL ArPLARANCE OF A 
TYPICAL POLYP 
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plate or mass of intermediate tissue. The colonies so formed are 
generally attached permanently to foreign surfaces, but in some 
cases they form strings or aggregations of individuals which float 
or are propelled through the sea. Coelenterate colonics are fre¬ 
quently characterized moreover by the production in one and the 
same colony of different kinds of individuals, among which the 
various functions are distributed. There may co-exist in a single 
colony not only polyps as well as 
medu.vie (fig. 4), but more than 
one kind of each of these types of 
individuals. There may be sex¬ 
ual medusae and medusae trans¬ 
formed into locomotory organs; 
polyps whose main function is 
digestion and others which catch 
and parab'se prey; and so forth. 

The phenomenon thus outlined 
is known as polymorphism and 
metagenesis is a form of it; it is 
one of the most interesting mani¬ 
festations of the diversity of ani¬ 
mal life, and is considered in 
more detail at the end of the 
article Hydrozoa. 

Development. —The Coelcn- 
tcrata fiass during the course of 
their life-history through a .series 
of .stages very unlike the adult 
animal. A simple instance of 
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these stages is provided by the ocit- (wauib oe cBuyTt* » co i 
embryology of (he common sea of a colony of 

anemone. Mclridtum senile (fig. much enlarged 

5). Jn this specie's the eggs arc shed into the sea hy the p.arent 
and are (hen; fertilized. After fertilization (he egg divides into 
halves and each of these once more into two. 'Phe four cells 
(or blastomeres) so formed are ec^ual or sub-equal in size. This 
process of subdivision is continued until a considerable number of 
small cells have been formed, and these are so arranged a.s to 
constitute a hollow sphere containing fluid. The sphere is kncjwn 
as a bliistula and the cavity as a blaslocoele. The blastula con¬ 
tinues to develop in such a way that one side of the sphere first 
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Fig. 5 .—STAGES in development of certain coelenterates 
A. Section through an early atage In cleavage of the egg of a sea anemone 
(Metridium). D. and E. later stagee—-btastula and gastrula. B. A planula 
belonging to a hydrocoen. C. Late larva of a saa anamena 

flattens and then becomes concave, being finally completely in- 
vaginated into the other half. This process practically obliterates 
the bla.'itocoele. and forms in its stead a second internal cavity, the 
archentcron, which communicates with the ejtlerior by means of a 
small opening, the blastopore. There has thu.s been produced a 
typical gastrula such as has been previously described; its archen- 
teron becomes directly transformed into the coelenteron of the 
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fldult, and the blastopore becomes the adult mouth. During its 
early stages the animal moves through the water by the aid of cilia 
which appear on its outer surface during the blastula stage, but 
before it begins to assume the adult shape it tends to remain at 
the bottom, moving horizontally and resting from time to time, 
and often becoming temporarily attached to the bottom mouth 
downwards, during which time it may execute slow creeping 
movements. From this larva the adult anemone-polyp is achieved 
by degrees. At a given time the larva settles down and attaches 
itself to a foreign surface; its proportions change, it acquires ten¬ 
tacles, and becomes .a small polyp. 

The embryology of the Coclcnlerata varies considerably from 
one species to another, but generally speaking it is characterized 
by the presence of a gastrula-stage or of some equivalent. Fre¬ 
quently no actual gastrula exists but instead a corresponding 
stage known as planula is produced, in which there is no blasto¬ 
pore, the embryo consisting either of a hollow two-layered organ¬ 
ism or of a central mass of endodcrm-cells covered externally 
by a layer of ectoderm (fig. 5). Planulae and gastrulae may 
be free-swimming organisms moving by means of cilia, or may be 
contained within the coelenteron of the parent or within a pro¬ 
tective enclo.sure so that they have no actual free existence, and 
are born as young polyps. 

Motion.—The movements of which a Coelenterate is capable 
depend upon its shape, organization and mode of life. A jellyfish 
is an active free-.swimming creature which progres.ses through the 
water as a result of rhythmic or spasmodic contractions of its 
bell-like body brought about by the action of muscles. Different 
kinds of jellyfish are active in varying degrees; some arc much 
stronger .swimmers than others, some are decidedly sluggish, whilst 
a few are creepers. Movement in polyps varies according to 
whether they possess a skeleton or not; in those provided wiih 
such a .structure movement is naturally limited to those actions 
which the tentacles or other parts of the polyp can perform unre¬ 
stricted by the. hard parts. If a polyp is free from skeleton, it can 
move in a variety of ways; rarely, it swims actively by concert ed 
lu.shiiig movements of the tentacles; sometimes it will creep on 
these organs; or it may attach itself by the base, bend over and 
attach the tentacles, then loosen the base, move its body and 
re-altach the base elsewhere. On the other hand it may simply 
loo.sen its hold and allow the motion of the water to carry it else¬ 
where, and in such case may inllate itself with water in order to 
become more buoyant; or it may creep upon its ba.s<.‘, a method 
characteristic of many of the large polyps of the sea anemones. 

The movements exhibited, apart from those connected with 
actual locomotion, consist of contractions and cxpan.sions of the 
tentacles and body, movements of the mouth, and so forth, con¬ 
nected with capture and swallowing of food, with retraction for 
the purpose of sheltering from adverse conditions, and with simi¬ 
lar matters. Tentacles are usually highly contractile, and in their 
most concentrated condition are very much smaller than when 
expanded. The whole body may be relatively rigid and not, as a 
whole, very contractile, in forms possessing a high development 
of the mesogloca; but in many cases it is as contractile ns 
the tentacles and may be reduced at need to a bulk very much 
smaller than its size when expanded; e.g., to an eighth of its 
maximum bulk. 

Muscles.—^Although the general substance of a Coelenterate is 
contractile, the definite movements which it performs arc the 
result of muscular or ciliary action. The muscular system in its 
simplest condition consists of a single layer or sheet of muscle- 
fibres, lying on the inner or outer surface of the me.sogloea. 'Fhe 
muscle-sheets of Coelenterates are normally only one fibre thick, 
and each fibre lies directly upon a supporting surface of meso- 
gloea. Consequently if strong localized muscles (as distinct from 
diffuse sheets) are required, these are generally attained by the 
simple expedient of pleating the surface of the mesogloca into 
ridges, on the surface of which lie the fibres, still in a single layer. 
In certain cases muscle becomes embedded in the mesogloca. The 
individual fibres are not in the simpler instances independent 
structures, but belong to and form part of epithelial cells of the 
ectoderm or endoderm. Thus the combination of each cell with its 


'‘muscle tail” (or tails) constitutes a musculo-cpithclial cell, a 
structure characteristic of Coelenterata but rare among higher 
animals (fig. S). In more six'cialized cases the mu.scle-fibres of the 
ectoderm become separate structures, the epithelial cells which 
produced them being of insignifuant proportions. 

The Finer Structure of the Tissues.—^^Ihe structure of the 
layers of the body must now receive short notice t^lig. 0). 'I'he 
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FlO. 6. -PART OF A LONOTUDINAL SECTION OF HYDRA, ENLARGED 
CN. cnidi'cil; EC. erlodorm; EN. endodorm; F’, flapolluni; OC. pUnrt cell; I. 
intorstitial cell; M. metoglofn; N. nematocyit; S. lupporting-cetl; SS. eentory* 
cell; V. vacuole; NU. nucleua 

mcsoglora is a .sheet of very variable structure; sotnetime.s it is 
gelatinous in texture, .sometimes almost cartilaginous, or again it 
may be very watery and un.substantial. It contains wuthin its 
substance cells which have wandered there from the other layers, 
and the functions of which are not fully understood. Some of 
them at lea.st are amoel)oid cells which carry or transmit nutri¬ 
ment from the endoderm (the digestive layer) to other parts of 
the body. Others probably add to the mesogloeal sub.slance by 
.secretion, whilst it is jmssible that some of them con.stitute part 
of a incsoglinal nervous system. At its highest development the 
niesogloea po.s.sesses fibres as well as cells, but these are not at 
all of the same nature as the muscular fibres. The cell-layers arc 
best considered separately, and the following details apply to a 
sea anemone, which will .serve as a suitalile example. The ecto¬ 
derm is an epithelium consisting of elongated .supporting cells 
which are ciliati^d in some i)arts of the body, and among these 
occur large numl)cr.s of cells of other kinds. There are glandular 
cells which secrete mucu.s, etc., .sensory cells which constitute 
the peripheral receptive elemenl.s of the nervous syst(!m, cnido- 
blasts which secrete curious explosive capsules al)0ut which more 
will be related shortly, and undifferentiated interstitial cells which 
may give rise to other kinds at need. In the <lee{M‘r parts of 
the ci)ithelium lie nerve cells (the nervous system is further 
described below) and on the surface of the mesogloea, in given 
parts of the body, are the muscle fibres, which are here inde¬ 
pendent of the supporting cells. The endoderm resembles the 
ectoderm in general constitution, but it.s supporting cells, instead 
of being ciliated, bear each a single large cilium or flagellum, and 
each po5se.sses a ba.sal muscle fibre, and so constitutes an efuthelio- 
muscular cell. Many of them are digestive in function. Gland 
cells are to be found in the endoderm, a.s also are sensory, nervous 
and interstitial cells; enidobla.sts ;ire most characteristic of the 
ectoderm, but also occur freely in the emliKlerm where necessary. 

The germ cells of the Coelenterata, those cells wluVh will in 
due course form eggs or spermatozoa, are formed sometimes from 
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in(er^tiliaI (ells, sometimes from differentiated epithelial cells. 
They may originate in either ectoderm or endoderm, hut arc not 
necessarily first formed in the region in which they will ripen. 

General Functions. —The Coelenterata possess no special 
organs for respiration or excretion, and possess neither blood nor 
blood-vessels kesjjiralion and excretion are performed by the 
general surfat es of the body, but sometimes the chief excretory 
areas are localized, (.’ire ulation in the true sense does not exist, 
althoiiith ( urrents are prodin ed in the Iluid ( ontained in the coelen- 
ler(»ri liy means of the emdodermal flagella. The distribution of 
subsiames through the tissues takes i:)la(e partly through the 
agemy of amoeboid cells and partly by diffusion. Feeding and 
digesti((n must be more closely (on.sidered. 

Capture of Food. —'I'he ('oelenterala are apparently all carn¬ 
ivorous, and (aptlire food by two principal mellM»ds. The cdin- 
tnonest way is to seize the prey with one or more of the tentadi-s, 
to convey it to the mouth and swallow it. This is made possible 
by the fact that the tentacles jiosses.s stinging and aclhc'^ive powt;rs 
of a high order. A tentacle will rulhere to and will jiaralyze or 
kill any organism which is desired for food, provided fli.at the 
Ijrey in (|iiestion is not too large or tcto tough lc) be pc'nelrated 
by thc> poisonous threads shot out by the tentacle. These threads 
are shot forth in countless numbers from the teniae le-surlace, 
•‘.tell being everted by one of those* explosive Cvt|)sules whiih 
hax'e bc'cn mentioned almve. Althougli microscopic in size, the 
threads have astonishing powers of pc’netration, and flu* poiMin 
which they carry with them, althougli weak in some ('oelc*ntcrates. 
Is usuall>- strong enough to jiaralyze (he prey suitable to each 
species In the case of the most powerful stingers the poison is 
extreniel>’ virulent, and contact with a tc-ntacle will produce* 
\io!c*ii( pain in the* human skin The fact Ih.al tin* thrc*ads jx-nc*- 
tratc* enablc*s (Ik* tentacle* to adhere to the* prey unless its struggles 
arc* .strong enough c*ilhc'r to break them or to pull .away jiart of 
lilt* (*(to<lerm, and in sonic* cast*.s llK*rc* t*xist, in addition to the; 
c.'ipsiih's with penetrating tlire.ids, others whose* threads do not 
(*iiter the prey but arc* covered with stiiky matc*iial and adhere 
to it 'riie jirc'V captured by this method is tr.insferred by the* 
l(*ntacl(*s to the* mouth, which is g<*n(*ralty very e.xtcMisiW* and can 
op(*n vvidel>* so as to engulf obi(*(ts which in some c.'is(*s arc* enor¬ 
mous in relation to llie size of (he .sw.il!o\vc*r. 'I’he (’oelenteralc* 
has not ne((*ssarily finished stinging the jirey after it h.is been 
taken in, for in many eases there exist internal stinging organs. 

'I’here is anotlu'r method of f('(*cling which may supplement or 
replace (he characteristic one. Small food [rarticles which conn* 
in contact with some part of a (’oelenter.itc* become entangled in 
slime secreted by (hat part, and (liese are Iranspoited by mc'ans 
of cilia acting in d(*tini(e direction.s to the mouth. This method 
of ieecling is probably the predominating one in certain species— 
for instance, in some sea anemones—and .a good example of its 
working may be seen in the jellyfish Aiirrlia. 

When Anri liii is feeding, planktonic organisms become entangled 
in strings of slime* on the outside of the swimming-bell, and are 
conN'eyc'd by (he mo\einen(s of the* bc*ll aided by the action of 
cili.i to (be edge of (he umbr(*lln. Arrixed at this point they are 
concentr.ilc’cl into eight masses .at points .situated at regular inter¬ 
vals round the margin of the liell. I'rom lime to time these masses 
are lit k(*d oft lyv one or other of (he four large arm-like processes 
which hang down under the lu'll round the mouth; and since c'ach 
of tliese arms contains a groove l(*ading directly into the mouth, 
(he food mass is from (his point onwards easily transported into 
the stomach. The under•^ide of (he swimming-bell also contributes 
to the eiglit food mas>es and the oral arms themselves collect 
plankton incU*pentlently. I'liis seems (<i In* a normal mode of feed¬ 
ing in Atfrilid, but at the same time it can and does, at any rate 
whc'ti young, i.itch lishes and other organisms as well as pl.mkton 

The Food of Coelenterata." —I'he food of Coelenterates 
includes a great varielv of animals—fishes and their eggs, crabs 
and all manner of other C’rustac ea, worms, molluscs, other C'oelen- 
terates. etc . lUK to mention the innumerable small planktonic 
organiNins imbibed. Some Coelenterata are omnivorous luit others 
again will select their food more or less definitely Ortain '.necial 
form h.ivc* b<>en s\jpp,)sed to feed upon unicellular .Mgae {Zodxan- 


thfllae), but later work showed that these, also, are carnivorous 
and that the Zooxarithellae contained in their tissues are of 
importance in connection with their excretory process and are 
not used as food. 

Digestion. —Digestion in Coelenterates i.s a process involving 
two stages. If a large object ha.s been swallowed it is first brecken 
Uf) into particles and the latter arc then engulfed or inge.sted by 
individual endoderm cells within which each particle becomes sur¬ 
rounded by a Iluid-ccmtaining vacuole and there the remaining 
processes of digestion and absorption take place. Thus the whole 
I process invfdvcs first ('xtra-rvllnlar digestion in the coclenteron, 
and then intra-ccllnlar digestion in the endoderm; or if the food 
i.s small enough it may be directly ingested by endoderm-cells 
without previou.s breaking down. The details of this process vary 
anording to the anatomy of the Coelcnterate in question. In a 
simjile case such as that of Hydra, the coelcnteron is lined by 
j a simple and fairly uniform layer of endoderm. not concentrated 
j into s[)ecial structures; and in such case this layer performs the 
I double function of secreting digestive material which will break 
j up a large {)rey and of ingesting the fragments so produced. In 
I a higher form such as a sea anemone or coral the endoderm 
{ is dillercntiated into regions; there arc definite tracts of epithelium 
1 in which gland-tells are cc)ncc*nlrated, and these constitute to- 
' gel her with the adjacent endoderm the main digestive area. The.sc 
I tracts, the mesenterial filaments, have been shown to secrete 
; a digc*stive juice; and although they may also themselves ingest, 

I in the* most s|h*{ ialized lases the main absorptive region is not 
j (he lilamc*n( itself but (he endoderm on either side of it. The 
I ar(*a of enc.lod<*rm which will ingest food in such cases varies 
! according to the size of the meal. The digestive ferments of 
, Coelenterates are specialized for dealing with animal prey, 
j Nervous System. —This is of a vc*ry primitix e grade in Coelen- 

j feral a. and possesses neither actual nerves nor any central con- 
1 trolling organ. Its essential parts are the sensory cells and 
I ncTve cells tif the c*(lo(lerm and ('ndoderm, together with a nct- 
1 work of tine fibrils connecting tht‘se cells with the muscle* fibres 
I and with each other. 'I'he nerve cc'lls and fibrils constitute a 
I “nerve net” wliii li runs in the de(*i)er part of the epithelium (fig. 

; 7) and perhaps also ])<*nctrates the inesogloca. Tlic net is some- 
: times fairly evenly (li^tributed, sometimes better develofied in 
j one part than in another, and somc'times decidedly concentrated 
j in givc*n regions. It is not, as was formerly thought, a continuous 
I network in the sen.se that the processes of one cell are actually 
j lused with those of another, as it is ruuv known that the cells 
I are separate entities with their fibrils in contact, the junctions 
; having (he physiological {iropcrtics of elementary synapses (q.vA. 
The mode of action of the network has received considerable 
,--- - study in the later years (see, for instance. 

a the references to work by Pantin at the 
end of this article), but it cannot be de¬ 
scribed adec|ua(ely in a few words. The 
b(*liaviour of the indi\-iduil nexve cells 
resembles that of the similar cells of 
higlK*r animals more closely than was orig¬ 
inally supposed; but the distinguishing 
feature of the net is its fendeney to con¬ 
duct impulses in all directions, in spite of 
which it may develop special tracts along 
w’hich impulses travel rapidly for the jiro- 

__ductiem of certain particular responses, 

F«oM tv-MMttotii. "LiMnsucM ^he lu't also exhibits in a high degree the 
I o". phenomena known as inlerneural and 

; Fig 7.—PART OF THE ncuromuscular facilitation ( .vcc the art it les 
j NERVE NET OF A CCEL- pautiti refoiTcd to abo\e). 
j ENTERATE Many Coelenterata possess definite 

i sense-organs. These arc naturally found in the more active mem¬ 
bers of the group, that is to say the medusae; they are absent 
1 altogether in the pedyps. Tiie chief types of sense-organs are two 
in number, and these are described in connection with the animals 
possessing them, in the articles Hydrozoa and Scypuozoa. The 
first ty|H‘ includes organs sen.sitive to liglu and termed ocelli: 
and these structures, though often simple, may attain at their 
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highest development the grade of eyes (see Charybdaca, in 
Scyphozoa). The second t>pe comprises organs of variable 
structure {statocysts and tentaculocysts) which include hard par¬ 
ticles (statoliths) in their constitution, vind whose function is not 
yet fully understood. Although they might be expected to be 
organs of balance this* does not necessarily appear to be the case. 
It has been ascertained experimentally, however, that certain of 
these organs initiate the stimuli which produce the swimming- 
contractions of the bell of the medusa po.ssessing them, and con¬ 
sequently control the rate of pulsation. The bell pulsates at the 
rate of whichever organ is initiating stimuli most rapidly at a 
given time. The sense organs also appear to exert an inlluence on 
the general metabolic activities of the animal. 

Stinging Capsules. —The cnidoblasts with their explosive cap¬ 
sules or cnidac will now be described (fig. 9). These capsules are 
among the most extraordinary 
structures to be found in the ani¬ 
mal kingdom, and the physiologi¬ 
cal problem presented by the 
question of their explosion is a 
dithcult one. It is probable that 
several factors are involved, and 
that these arc called into play in 
fluctuating intensity according to 
the structure of the capsule and 
cnidoblast in question. Each 
cnida is a refringent transparent 
capsule with a gelatinous or 
more probably fluid content. In 
unexplodcd state, the capsule 
contains a hollow thread {i.c., a 
capillary tube of incredible fine- 
nc.ss) coiled or folded up within 
it; and the wall of capsule and 
thread are continuous with one another at one pole of the capsule. 
The cell (cnidoblast) in which the capsule lies and which originally 
produced it commonly bears at its free .surface a fine hair-like 
projection, known as a cnidocil. The contact of a foreign body 
suitable as food with this cnidocil ordinarily leads directly to the 
explosion of the capsule. On the other hand such contact does not 
necessarily explode the capsule. For instance the reactions of a 
well-fed sea anemone are not the same as those of a hungry one; 
the tentacles may refuse food altogether, neither the tactile nor 
the chemical stimuli involved producing any effect on the capsules. 
When, however, a capsule docs explode the thread is shot forth 
instantaneously. Although the action is so rapid, the thread as it 
is ejected turns com|)letely inside out, in the manner in which one 
may turn the finger of a glove; in other words it is evaginated. 

The structure of both cnidae and cnidoblasts varies greatly 
from one Coelcntcratc to another, and both may be complex. The 
cnidoblast possesses, in a number of cases at least, contractile 
fibres of varying disposition, and may also contain a coiled .spring¬ 
like .structure (the lasso) which probably resists the tearing aw'ay 
of the nematoblast from the tissues by a struggling prey. In a 
typical cnida the thread is provided with a scries of spirally 
arranged barbs which help to fix it in the tis.sucs of the prey, and 
bears with it poison which enters by the wound it has made. This 
kind of cnida. which is very frcc|uent, is known as a nrmatocyst, 
in contrast to another type common in sea anemones and known 
as a spirocyst. The latter has no armature, but the outer surface 
of its evaginated thread has strongly adhesive pro}X‘rties. and is 
probably not poisonous. 

True cnidae occur nowhere in the animal kingdom save in the 
Coelenterata. There are similar structures developed in at least 
two other kinds of animals (the myxo.sporidean Protozoa and 
certain nemertinc worms), but they are not exactly the same; a 
number of other structures which have been confused with nema- 
locysts are not actually such. The most interesting cases which 
have been inv’estigatccl in this connection are those of certain 
animals in whose tissues actual Coelenterate nematocysts are pres¬ 
ent in an uncxploded and functional condition. It has been con¬ 
clusively show'n that an animal may feed upon a Coelenterate, 
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i thus swall<»wing quantities of nematocysts, and that a number of 
I these may pass unexplodcd through its food-canal, and may sub- 
scciuently become arranged in a definite manner in its tissues. 
The best known instance of this is provided by certain of the 
Nudibranch molluscs or sea slugs. In some cases at least these 
stolen nematocysts apj.u'ar to be of \'alue to their host. 

Nematocysts and spirocysts. which are produced by interstitial 
cells, are not developed in the jdace where they will function. 
In some cases this means sim[)l>' that lhe>' develop in the decf>cr 
layers of the epithelium and move up to the surface as they 
mature. In other cases, however, a much more' interesting stor>' 
is involved. The capsules are here secreted by cnidoblasts far 
removed from the site of their ultimate explosion, and in order 
to bring them into the situation and orientation which will permit 
them to function, the cnidoblasts. which arc amoeboid and possess 
the power c»f independent movement, drag their capsules between 
the epithelial cells tor transfiort IhiMU by other means') until the 
proper locality is reached. A mo.si interesting e.xamplc of the 
processes involved is supplied by the state of affairs which exi.sts 
in an unusual jell\'li,sh known as llulidystns. This animal has 
the edge of its bell jiroduced into eight arms, each tipj^ed by a 
tuft of tentacles; and on the middle of the outside of the bell 
it bears a sl.ilk by the end of which it can attach itself to sea¬ 
weed and other objects. It has been found that the tentacles 
contain two kinds of nc-matocyst, and that both kinds are pro¬ 
duced in definite parts of the ectoderm of the inner surface of the 
belt. It has further bc-en discovered tliat the cnidoblasts contain¬ 
ing the' two kinds of c apsiilc-s migrate* from their nursery to the 
tentacles; but th.it on tl * jk ;rn (and 

not those of the other 1 disajipe.ir into little ectodermal pockets 
which lie clo.se to the margin of the bell. I'he function of the 
j)ockets appears to 1u> that of reservoirs whence a sujjjdy of cap¬ 
sules may be drawn in case of .special need—for instance, if the 
tentacles belonging to one side of the* animal be cut off, new* ones 
are regenerated and a large supply of capsules is needed to stock 
them; and it has been found that under such circumstances the 
pockets nearc'st to the regenerating tentacles were empty, 

Reproduction.—(’o('lenierat»*s reproduce their kind in a vari¬ 
ety of ways. They produce in the manner common to animals, 
eggs and spermatozoa, which after union de\’clop into new crea¬ 
tures. Hut in addition to this 
universal method they have an 
extraordinarily strong tendency 
toward “vegetative” or asexual 
modes of rejiroduction, and cor¬ 
related with this a very marked 
ability to regenerate lost parts. 
This manner of increase is muc h 
like the .ability of a strawlierry- 
plant to firoduce runners. It 
exists under a variety of forms; 
sometimes .an animal within the 
.sji.acc* of a few hours or less will 
(c'.ar itself completely in half ver¬ 
tically; each half will regenerate 
new parts and will so develop 
into a complete animal. This 
process is known as fission; it 
docs not always take the form 
of actual tearing, but may re.sult 
from a gradu.al process of con¬ 
striction wherc*by an individual 
separate's either completely into 
cnTdociir'cr! ’’omuZiiirfibrnl; halves or becomes partly double. 
CP. c«p»uie: L. inito: N. nucioui; NB. In other vMrielie.s of fission the 
cnidobiMt; T. threid Separation into two or more parts 

t.akes place horizontally; and again, neither in vertical nor hori¬ 
zontal fission docs it follov/ that the jiieces formed will he at all 
equal in size. Equally characteristic of Coelenteratcs, but generally 
speaking of different ones, is the pruce.ss known as budding (figs. 
4 and 10). In this case a polyp may send out a rootlet flike the 
strawbem-runner) at the end of which a new j>olyj) grows up; 
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or a new polyp may arise direct from the tissues of an existing 
one Polyps give rise hy budding to other polyps or to medusae; 
medusae by budding may produce fresh medusae but never polyps, 
these being always developed from eggs or from other polyps. 
The processes of regeneration which siKceed certain types of 
a^(^Kual reproflurtion are both definite and interesting; and the 
regenerative re.sults which arise from the cutting away of various 
parts of ( oelenteratcs, or from the division of these animals into 
portions by cuts in different directions, provide material for a 
study from which much of general biological interest may be 
gained. Further details relating to budding and fission will be 
tound in the articles Hydkozoa, Scyi’IIozoa and Anihozoa, whilst 
for infonnation relating to regeneration reference should be made 
to the article on that subject. 

Commensaliitm and Symbiosis. —There are to he found 
among the ('oelentcrata a number of examples of those types of 
relationshi|) lielw'c-en one organism and another which arc respec¬ 
tively known as rummrn\nlisni and symbionts, (.'ommensalism, as 
cxemplitied by the regular partneiship which exists between cer¬ 
tain sea aneinr)nes and fiennit crafis, is well represented in the 
grou[) t.vee also next section); and a number of C(<clcnlcrata con¬ 
tain in their tissues those unicellular symbiotic algae known as 
/ooxanthrllar 

The Poison of Coclentcrates. —A certain amount of work has 
been done on the* lines of making extrac ts of one sort and another 
of the tissues of (,'oelenlerales and injecting these into other ani¬ 
mals in order to study the effect of the jioison of the ('oehaiterate 
oti the animal in question. It has been known for a long time that 
the poisons of (I'rtain ('oehnterates are vc'ry virulent and that 
contact o( the slinging organs with human skin may produce 
seriems results, In tin* case of medusae lielonging to the ('/mryh- 
(iarultic for instance, jellyfish which outstrip all others in the 
strength atid rapidity of their swimmiiig-nuAemonts, the stinging 
orgates may lause inten.so pain after contact with the skin, and 
.svmpiorris such as swelling of the legs, etc., follow; fatal results 
may even ensue. An investigation of particular interest has 
been made on the poison of Adamsia which thrown light 

not only on the ejuestion of Coelenterate poi.sons but also upon 
the relationship lictween this anemone and another animal. 
Adamsiu palliafa lives in permanent association with a hermit 
crab known as l'.upa?.Hrus pridcauxi, and apparently these two 

organisms luwer normally occur. . 

ajiart. 'Flie soft tail-end ot the * 

crab is picitecled by the anc- 

nione. whu li is wrapped round it 

like a cloak; and the mouth of H 2 

the anemone lies ju.>t below that 

ot the crab, so that meals be- Ivsyir/ 

(cmie a communal affair. Now it ^ 
is possible to make an extract 

(ontaining the poison of the ten- " r''LM 

tacles or other stinging organs 

of an Adamsia, and such extracts 

have been injected in varying 

strengths into a number of ani- 

mats. C'erlain of these, for 

inst.iiue Cejihalopod molluscs 

(c mtle-li.shcs. etc ) and other sea 

anc-mones, appear to be com- 

pletely iintnuiu' from the Adam- 

sia poison; othc'r animals sue- 

(umi) to it. It has been found 

that the DccaiK>d Crustacea ' ' — 

raOM RUKINTHAl.. •MAHDIUCH 0(1 lOUL- 

(crabs, etc.) arc the most sensi- o«ii” iwaltc* oc c«o»ti« » co.i 
live to it, and its action on a Fig, lo —a POLYr in process of 
numlier of these ha.s been studied, buoding 

The. lollowing experiment is a case in jioint. Three shore-crabs 
(Ccnr/Nw.v wc2f Na,v). three common hermit-crabs (Eupaaurus 
bcrnhardns) and three of (lie hennils proper to Adamsia (E. 
pridflauxi) were selected, and into the body-cavity of each was 
injected o.iml. of a filtered maceration of .Irfawj.viu. At the 
end of three mimites the lurnliardi were completely paralyzed 


i after a short phase of tetanization; and at the end of an hour they 
1 were dead. The shore-crabs died between five and nine hours after 
having exhibited the symptoms characteristic of this poison. On 
' the other hand fhe prideauxi showed no apparent trouble; they 
: retained all their agility and all the accustomed vivacity of their 
; movements. At the end of 24 hours their condition was normal 
and they survi\'ed indefinitely. Other experiments confirm the 
re.sult of this one, and the interesting fact emerges that E. pri¬ 
dcauxi is immune from the poison of its anemone unless injected 
in inordinately large amount. Thus the association between the 
two animals includes a physiological as well as a mon^hological 
adaptation. It has been shown further that the serum of E. 
pridcauxi is able lo neutralize the Adamsia poison and that if a 
shore-crab be inoculated with prideauxi serum, it can afterwards 
I withstand and recover from a dose of poison which would other- 
1 wise be fatal. It is probable that E. prideauxi gains its immunity 
I in the first instance as a result of the fact that its close association 
! W'ith the anemone involves the constant entanglement of small 
portions of the latter, or of stinging cells derived from it, in the 
hermit’.s food. The intestinal content of the hermit usually con¬ 
tains such fragments of the anemone. Although in thc.se experi- 
! ments the poison of Adamsia did no harm to other anemones, 
yet in other cases one anemone may sting another, even of the 
same kind, and produce a wound which may prove fatal—so that 
an anemone is not necessarily immune from poison produced by 
its own kind. It is [K)ssil)Ie. however, that the injurt*d animal in 
such cases is. to begin with, in a poor condition. 

Distribution, Environment and Length of Life. —The dis¬ 
tribution of the Coclciiterala is world-w’ide, but the great major¬ 
ity are marine; a few kinds onlv’ inhabit brai kish or fresh water, 
and these are further mentioned in the articles Hydrozoa and 
! Antiiozoa. The mass of Coelenferata then, inhabit one or other 
1 of the regions of fhe sea; and it cannot be said that they are char- 
• acteristic of one kind of habitat more than of another. Many of 
; (hem inhabit the littoral zone between tidemarks. Others colonize 
: the .sea-tloor at greater or lesser depths, .some of them occurring 
; in extremely deep water fe.g.. 2,poo fathoms). The remainder arc 
: pelagic at varying depths and may live in the open sea, some of 
^ (hem floating and some swimming. A number of Coelentcrates 
, are perennial, living for a number of year,s. their length of life in 
some cases probably being extremely great. The best measured 
; example of this is that of some sea anemones alive in 1945, which 
: were known to be nearly go years old and possibly were much 
j more. Other Coclentcrates, on the other hand, arc seasonal; many 
hydroids die down in w-inler and ritgenerate new polyps in .spring; 
and many medusae live for a brief period only. Neither the tropics 
nor the cold regions can be regarded as the more typical habitat 
for Coelcnterata. (hough it is true that corals, anemones and .Si- 
phonophores for instance, attain their maximum profusion or con¬ 
siderable comple.xily of development (sometimes both these fea¬ 
tures) in the warm seas. The variety of Coelcnterates w’hich may 
occur within a broadly similar environment is great, but as in the 
case of many other animals a certain proportion at least of the genera 
permanently colonizing the various available habitats show a sym¬ 
pathetic reaction to their environment; thu.s it mav be expected with 
rea.son th.it an average anemone living at great depths will be different 
from a typical inhabitant of a coral-reef, and a typical mud-dwellcr 
from an ordinary adherent form. Certain single species however range 
in suitable hahilats from the arctic to the equator, others occur both 
in the arctic and the antarctic; whilst some arc circumpolar in distri¬ 
bution. With regard to the distribution of jellyfish it may be noted that 
their swimming powers are adapted rather for maintaining their position 
in the waiter and for moving up and down in it than for making 
long journeys; the main agents in their distribution are currents and 
tides. 

Classification.-— The Coelenterata are divided into three great 
classes, the Hydrozna, Srypkazoa and Anthozoa. To these are some¬ 
time,- added the Clfnophora; but the latter are animals which are 
actually very different from any Coelenterata. and the reasons which 
lead to this conclusion are stated in the article dealing with them. 
The characteristics of the three great classes of Coelenterata arc also 
described in articles dealing w'ith each series separately. 

HiBMyr.RAPHY.—General Account.^; E. A, Minchin, G. C. Bourne 
and G. H. Fowler, “The Porifera and Coelentcra,” in A Treatise on 
Zoology, pt. 2 (ed. Sir E. Ray Lankester, igoo); Y. Delagc and E. 
Herouard, Traits de zoolopr conerHe, vol. ii, pt. 2 (igot); S. J. 
Hickson, “Coelenterata and Ctenophora,” in Camb. Nat, Hist., vol. i 
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(ed. A. K. Shipley and S. F. Harmer, 1906); H. Brorh. T. Krumbach, 
W. Kiikenthal. F. Moser and F. Pax^ in W. Kiikenthal, Handbufh 
der ZooloRie, vol. i (ed. T. Krumbach, 1923-25); L. H. Hyman. The 
Invertebrates: Protozoa through Ctenophora (1940). 

Development: E. W. MacBride, “Invertebrata," in W. Hcape, 
Text-Book of Embryology, vol. i (1914). HL'^tolofO': K. C. Schneider. 
Lehrhuch der VergUichenden Histologie der Tiere (Jena, 1902) and 
Histologbches Praktikum (Jena, iqo8). Nematocysts: L. Will, Natur- 
forschenden Gcsellschaft (Rostock, 1909-10); P. Schulze, Archiv fur 
Zellforschung, with bibl. (ed. R. Goldschmidt, LeipriR, 1922); and in 
animals other than Coclentcrata ; C. H. Martin, Biologische Centralblatt 
(ed. J. Ro.ccnthal, Erlangen, Lcipzip, 1914); C. F. A. Pantin, Journ. 
Exper. Biol. (1942). Nervous System and Behaviour; G. H. Parker, 
The Elementary Nervous System (igig); C. F. A. Pantin, Joidrn. 
Exper. Biol. (1935). Proc. Roy. Soc. B. (London, 1937). Dipestion: 
H. Boschma, Biological Bulletin (1925); R. Rentier, Zeilschr fiir 
vergl. Physiol. (1924-26); C. M. Yonpe, Great Barrier Reef Exped., 
Set. Reports vol. i, (London, 1940) See also H. Boschma. etc., for 
Zooxanthellae. For recent lists of literature see W. Kukenthal's Hand- 
buch (supra), and for further references the articles HYDRO/.o.^, An- 
THozoA and Graptolites. (T. A. S.) 

COELLO, ALONSO SANCHEZ (1515-1500), Spani.sh 

painter, according to some authorities a native of Portugal, was 
born, according to others, at Benifacio, near the city of Valencia. 
He .studied many years in Italy; and returning to Spain in 1541 
he settled at Madrid, and worked on religious themes for most of 
the palaces and larger churches. He was a follower of Titian, ami. 
like him, excelled in portraits and single figures, elaborating the 
textures of his armours, drajx-rics, and such acces.sories in a 
manner so masterly as strongly to influence Velazquez in his 
treatment of like objects. Many of his pictures w'ere destroyed 
in the fires that consumed the Madrid and Prado palaces, but 
many good cxamj)les are yet extant, among which may be noted 
the portraits of the infantes Carlos and Isabella, now in the 
Madrid gallery, and the St. Sebastian painted in the church of 
San Geronimo, also in Madrid. Coello left a daughter, Isabella 
Sanchez, who studi(‘d under him. and painted excellent portraits. 

COELLO, ANTONIO (1611-1652), Spanish dramatist and 
poet, was horn at Madrid and entered the household of the duke 
of Albuquerque, lli.s best known plays arc £/ condo do Sox, El 
Coloso extromofw (dramatizing one of Cervante.s’ Novelas Exemp¬ 
lar es) and Los Emponos do seis hora.s. The latter w'as adapted by 
Samuel Take, under the title of The Adventures of five Hours, and 
was described by Pepys as superior to Othello. 

COELLO, CLAUDIO \c. 1630-1693), Spanish painter born 
at Madrid, son of a well-known worker in bronze of Portuguese 
origin. He studied under Francisco Rizi, and was dominated at 
tirst by an overcharged, exaggerated style, which was then begin¬ 
ning to be admired in Madrid. He assisted his master in the exe¬ 
cution of an aUar{)iece for S. Placido. lie then studied and copied 
the work.s of Titian. Rubens and Van Dyck in the royal collec¬ 
tions, to which he seiured access through his friendship with the 
court painter I). Juan Carreno. He also profited by his fricnd.ship 
with Josef Donoso, who had studied seven years in Rome, aiul, 
with his co-operation, painted frescoes in some churches and jial- 
aces of Madrid. In 1671 he decorated the ceiling of the vestry in 
Toledo cathedral. In 1683 he was commissioned by the archbishop 
of Saragossa to paint frescoes in the cupola and the transept of the 
Augustine church. Gn his return to Madrid he became court 
painter to King Charles II., and undertook the altarpiece for the 
sacristy in the Escorial representing the “Transfer of the Holy 
Eucharist.’’ The scene is represented as taking place in the same 
room in which the picture is hung. It is a tine arrangement of 
space in the baroque style containing some 50 life-like portraits in¬ 
cluding that of Charles II. and his prime minister. This work is 
his masterpiece. It is nearly allied to the realistic art of Velasquez 
and Carreno, and Coello here show.s himself as a brilliant and 
strong colourist, a fine and careful draughtsman. He seems to have 
tried to stem the decadence, which was engulfing Spanish art. His 
work was universally admired, he was appointed Seneschal and his 
son received a pension of 300 ducats. Then Luca Giordano ar¬ 
rived in 1692. The preference shown by the court to the Italian 
favourite, hurt Cocllo’s sensitive nature. His last work was the 
“Martyrdom of St. Stephen,” painted for the Dominican church at 
Salamanca. He died on April 2,1693, at Madrid, and was buried in I 
the church of San Andres. He was the last important master of I 


the great Madrid school of the 17th century. 

His works are to be seen in the church»-.s of Madrid and other 
cities of Spain, at the Prado, in the galleries of Munich, Budapest 
and Frankfurt. “The Betrothal, ’ pre.sented to the National Gal¬ 
lery. London, as by Velazquez, is perhaps an early work by Coello, 
who is also represented in the collections at Ap.sley house and 
Grosvenor house. 

See de Beruetc y Moret, The School of Madrid (tqog). 

COELOM AND SEROUS MEMBRANES. In human 

anatomy the body-cavity or coelom is ilividecl into the pericar¬ 
dium, the two pleurae, (he peritoneum and the two tunicae 
vaginales. 

The pericardium is a closed sac in the thorax and contains the 
heart. Like all the serous membranes it has a visceral and a 
parietal layer, (he former being clo.sely applied to the heart and 
consisting of endothelial cells with a slight fibrous backing: to it 
is due the glossy appearance of a freshly removed heart. 7 'he 
parietal layer is double; externally there is a strong librtms coat 
continuous with the other fibrous strui tures in the neighbourhood, 
while internally is the endothelial layer w’hich is reflected from 
the surface of the heart, w'here the great vessels enter. Hence 
everywhere the two laj’ers of the membrane are in eonl.ul e.x(ept 
for a (race of Iluid secreted by the serous walls. 

The pleurae resemble the pericarclium except that (he fibrous 
outer coal of the parietal layer is not nearly as strong; it is clo.sely 
attached to the inner surface of the chest walls and mesially (o 
the out(‘r l.iycr of the pericardium; above it is thickened by a 
fibrous contribution from the .scalene muscles, and forms the dome, 
of the pleura which fits into the conca\ j|y of the first rib and con¬ 
tains (he ajK'x of the lung. The reflection of the serous layer of 
the pleura, from the parietal to the visceral part, takes place at 
the root of the lung. The upper limit of the pleural cavity reaches 
about half an inch above (he inner third of the clavicle, while, 
below, it may be marked out by a line; clr;iwn from (he Iwcdfth 
thoracic spine to (he tenth rib in the mid axillary line, the cigh<h 
in the: nipple' line, and (he* sixth at its junction with the sternum. 

The peritoneum is a mon- extensive and com[>lica(ecl membrane; 
it surrounds the abdominal and jcelvic viscera, and, like the other 
sacs, has a parietal and visceral layer. The line of rellection of 
these, though continuous, is very tortuous. 'Ihe peritoneum con¬ 
sists of a greater and les.\er sac 
which communicate through tin 
opening (foramen of Winslow) 
.and the best waiy of understand¬ 
ing these is to follow the; reflec¬ 
tions first in a vertical median 
(sagittal) .section and then in 11 
horizontal one, the body being 
supposed to be in the upright 
liosition. If a median sagittal 
section be studied first, and a 
start Ice made at the umbilicus 
(see fig. I), the p;irielal peri- 
toiunmi is seen to run upward, 
lining the .anterior abdominal 
wall, and them to p,'iss along the 
under surface of the- diaphragm 
till its jeosterior third is reached; 
here there is a reflection on to 
the liver, forming the ante¬ 
rior layer of the coronary liga¬ 
ment of that vi.scus, while the 
membrane now becomes visceral 
and envelops the front of the liver as far back as the tran.sverse 
fissure on its lower surface; here it is reflected on to the stomach 
forming the anterior layer of the gastro-hepntic or le..sscr 
omentum. It now covers the front of the .stomach, and at the 
lower border rums down as the anterior layer of an apron-like 
fold, the great omentum, which sometimes reaches as low as 
the puljes; then it turns up again as the posterior or fourth layer 
of the great omentum until the ir.ansverse colon is reached, 
the posterior surface of which it covers and is reflected, as the 



DOMEN TO SHOW ARRANGE¬ 
MENT OF THE PERiTONEUM 
The peritoneum it Indlcited by a 
dotted lino for the groater lao and a 
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pdstrrior layt-r of the transverse mesocolon to tho lower part of 
the [>an( reas; after this it turns down and covers the anterior 
surface of the third part of the duodenum till the posterior 
wall of the alxlomen is reached, from which it is retlected on to 
the small intestine as the anterior layer of the mesentery, a 
fold varying from 5 to X in, hetween its atfathments. After sur¬ 
rounding the small intestine it becomes the posterior layer of the 
mesentery and so again reaches the jxi.sterior abdominal wall, 
down which it runs until the rectum is reached. The anterior 
surface of tliis tut>e is i ovrred by f>eritoneum to a [)oint about 3 in. 
from the- anus, where it is retlecled on to the uterus and vaigina 
in the female atid then on to tin- bladder; while in the 
male, on the other hand, the refleitioti is directly from the rectum 
to the bladder. At the apex of the bladder, after covering the 
upper surf.K t- of that organ, it i.s lilted otf by the ura^hus and runs 
up th(‘ anterior abdominal wall to the umbilicus, from which the 
start was made- All this is the grc-atcT sac. I’he tracing of (he 
Ic'sser s.if may be c onveniemtly started at the transver.sc- fissure* of 
the liver, whence- the membrane runs down tc» the- stomach 
a.s the postericjr layer of the Ic-sser omentum, lines the posterior 
surface of the stcjmach, passes down as the* sc-cond hiyer of the 
great omentum and up again as the third !;iyer, covers the anterior 
surlaic- of the* transverse c ohni and then reaches the |)ancreas 
as the tmterior layc'r of the transvc*rse mesocolon After this 
it covers the front of (he pancreas and in the middle line of the 
body runs up below the* diaphragm to witiiiu an inch of the 
anlc*rior layc-r of the* coronary ligament ol the* liver; here it is 
rellec ted cm to the* lop ot the Spigelian lobe cu llie livc'r to form 
the postc*rior layer ol the emronary ligamc'nt, covc*rs the whole* 
Spigc'liaii lobe*, and so rc‘acht*s the* tramversc* lissurc*. 

Thi.s sc'clion, theiefoie, shows two completc'ly c losc*d sac s with¬ 
out any \i'^ible c cmmuinic at ion. in the* fc*inale, howe\c-r. the great 
s.ic is not absolulelv closed, for the 1 alloiiian tube's open into it 
bv their minute ecs/zu (ilxlomnialid, while* at the other ends they 
communicate with (he* cavity of the* ulc-rus and so with tin* vagina 
and exterior 

A hori/.onlal section through the upper part of the lirsf lumbar 
vertebra will, it a fortunate* one (sir tig :;), pas^ through the 
foramen ol Winslow and show* the communication of the* two 
sacs. A si.irling point may be made* from the nud \c*ntral line ancl 
the paric’lal peritoneum traced round the h it side ol the* bod\ wall 
until the* outer edge of the leii kidiic-y is rc*acliecl; hc*re it 
passes in front of the kidiiev ami is socm rellec ted oil on to the* 
spleen, which it nc*arly surrounds; just before* it reaches the* hilum 
of that organ, wheic* the vc*ssc*ls enlcr, it is rc*lleclc*cl on to the 
front of the stomach, forming the anterior layc'r (.it the eas- 
tro-splenii omentum; it soon reachc*s the lesser curvature of the 
stomach ancl then becomes the anterior layer of the les.srr onien- 



Fig 2 mori/ontal section through upper part oe first lumbar 

VERTEBRA SHOWING ARRANGEMENT 01 THE PERITONEUM 


turn,' which continues until the bile duct and portal vein 
arc reached at its right free extremity; here it turns com¬ 
pletely round these structures and runs to the left again, as the 
jmsterior layer ot the lesser omentum, behind the stomach 
and then to the spleen as the [posterior layer of the gastro- 
splwtic omentum h'rorn the spleen it runs to the riglil once more, 
in front of the iKincreas, until the inferior vena cava is 
reached, and this point is just behind the portal vein and is the 
place where the lesser and greater sac.s communicate, known as 
the foramen of Winslow. Trom this oiKtning the lesser sac runs 


to the left, while all the rest of the. jEeritoneal cavity in the section 
is greater sac. From the front of the vena cava the parietal [peri¬ 
toneum passes in front of the right kidney and round the 
right alcdominal wall to the rnid-ventral line. The right part of 
this .section is fdled by the liver, which is completely sur¬ 
rounded by a vi.<ceral layer of peritoneum, and no reflection is 
u.sually seen at this level between it and the parietal layer. Some of 



Fig 3.—LONGITUDINAL SECTION SHOWING THE DIFFERENT AREAS OF 
THE BLASTODERMIC VESICLE IN EARLY DEVELOPMENT OF THE OVUM 


the viscera, such as the kidneys and [lancreas, are retro-peri¬ 
toneal; others, such as the small intestines and transverse colon, 
are .surrounded, except at one jioint where they are attached to 
the dorsal wall by a mesentery or tnesocolon as the reflections are 
called; others again are completel)' surrounded, and of these the 
caecum is an exam|)le; while some, like the liver and bladder, have 
large uncovered areas, and the rellectioiis of the membrane form 
ligaments which allow considerable freedom of movement. 

'I'he tuniea ViH^inalis is the remains of a peritoneal pocket which 
(lestcnd.-i into (he scrotum during foetal life before the testis itself 
dc*.->cend.s. After (he descent of the testis the upper [larf usually be¬ 
comes obliterated, while the lower part forms a .serous .sac which 
nearly surrounds the testis. The parietal layer lines the inner wall 
of its own side of (he scrotum. 

Embryology.— As (he mesoderm spreads over the embryo it 
splits into two l.iyers, the outer of which isomatoplenrc) lines the 
! parietal or c'ctodermal wall, while the inner lines the entoderm 
I i'•plane hnopleure) ] between the (wo is the coelom. The [pericar¬ 
dial area i.s early differentiated from the rest of the coelom and 
at first lies in front of the neural and bucco-pharyngeal area; here 
the me.soderm stretches right across the mid-line, which it docs 
not in front and behind. As the head of the* embryo is formed 
(he pericardium is gradually turned right over, so (hat the dorsal 
side hetonies the ventral and the anterior limit the posterior; this 
will be evident on referring to ligs. 3 and 4. 

'I'he two [irimitive aortae lie at first in the ventral wall of the 
pericardium, but with the folding over they come to lie in the 
dorsal wall and gradually bulge into the cavity as (hey coalesce to 
form the heart, sip that the heart dro{)s into the dorsal side of the 
[Pericardium and draws down a fold of the membrane called the 
dorsal mesocardium. In mammals A. Robinson (Jour. Anat. and 
PPys., xxxvii. 1) has shown that no ventral mesocardium exists, 
though in more lowly vertebrates it is present. Laterally the peri¬ 
cardial cavity communicates with the general cavity of the coelom, 
but with the growth of the Cuvierian ducts (see development of 
veins) the.se communications disappear. Originally the mesocar¬ 
dium runs the whole length of the [pericardium from before back¬ 
ward. but later on the middle part becomes obliterated. 

Just behind the pericardium and in front of the umbilicus, 
which at first are close together, the mesoderm forms a mass into 
which the developing lungs push bag-like protrusions of the 
coelom. These lose their connection with the rest of the coelom, 
as the dia[phragm develcpps. and become the pleural caxnties. The 
remainder of the coelom persists as the peritoneum. At first the 
stomach and intestine form a straight tube, connected to the 
dorsum of the embryo by a dorsal mesentery and to the mid-ven¬ 
tral w'all in front of the umbilicus by a ventral mesentery. Into 
the ventral mesentery the lixer grows as diverticula from the duo¬ 
denum, so that some of the mesentery remains as the falciform 
lisament of the liver and some as the lesser omentum. Into the 
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dorsal mesentery the pancreas grows, also as diverticula, from the 
duodenum, while the spleen is developed from the mesoderm con¬ 
tained in the same fold. As the stomach turns over and its left 
side becomes ventral, the dorsal mesentery attached to it is pulled 
out, so that part forms the great omentum and part the gastro- 
splenic omentum. When the caecum is formed as a diverticulum 
from the intestine it is close to the liver but gradually travels 
down into the right iliac fossa. This passage to the right is 
accompanied by a throwing over of the duodenal loop to the right, 
so that the right side of its mesentery becomes pressed against the 
dorsal wall of the abdomen and obliterated. This accounts for 
the fact that the pancreas and duodenum are only covered by 
peritoneum on their anterior surfaces in man. The formation of 
the lesser sac is clue to the turning over of the stomach to the 
right, with the result that a cavT is formed behind it. Originally 
the whole colon had a dorsal mesocolon continuous with the 
mesentery, but in the region of the ascending and descending 
colon this usually disappears and these parts of the gut are un¬ 
covered by peritoneum posteriorly. The transverse mc.socolon 
persists and at first is ciuitc free from the great omentum, but 
later, in man, the fourth layer of the great omentum becomes 
continuous with the posterior layer of the transverse mesocolon. 

Comparative Anatomy.—In Am phlox us the coelom is de- 
\cloped in the embryo as a scries of bilateral i>ouches from the 
sides of the alimentary canal; these are thtTefore eiitodcrmal in 
their origin, as in Sa^itta and the Echinoderniata among the inver¬ 
tebrates, In the adult the coelom is repre.'^ented by two dorsal 
canals communicating with a ventral canal by means of branchial 
canals which run down the outer side of the primary gill bars. 
Into the dorsal canals the nephriclia open. In the intestinal region 
Iht! coelom is only present on the left side. 

In the higher vertebrates {Craniata) the coelom is d<*V(dopcd 
by a splitting of the mesoderm into tw'o layers, and a pericardium 
is constricted off from the general cavity. In all ca.ses the ova 
burst into the coelom before making their way to the exterior, and 
in some, c.g., Amphioxus, lamprey (Cyclostoinata), eels and mud¬ 
fish (Dipnoi), the sperm cells do so too. The Cycloslomata have 
a pair of i^enihd pores which lead from the coelom into the urino- 
genital sinus, and so to the exterior. 

In the Elasmobranch fish there is a pericardio-peritoneal canal 
forming a c ommunic at ion betw'cen the.se two parts of the coelom; 



Fig. 4 —longitudinal section showing relation of parts to 

SEROUS MEMBRANES IN THE EARLY DEVELOPING EMBRYO 

also a large common opening for (he two oviducts in the region 
of the liver, and two openings {abdominal pores) on the surface 
close to the cloacal aperture. In the Telcostomi (Tcleostcan and 
Ganoid fish) abdominal pores are rare, but in most Tcleostei 
(bony fish) the ova pass directly down oviducts, as they do in 
arthropods, without entering the peritoneal cavity; there i.s little 
doubt, however, that these oviducts arc originally coclomic in 
origin. In the Dipnoi (mud-fish) abdominal pores are found, and 
probably serve as a passage for the sperm cells, since there are 
no vasa deferentia. In fishes a complete dorsal mesentery is sel- 


! dom found in the adult; in m,Tny cases it only remains as a tulie 
I surrounding the ve.s.seLs passing to the alimentary canal. 

In the Amphibia, Kept ilia and Aves, one cavity acts as pleura 
and peritoneum, though in the latter the lungs are not completely 
surrounded by a serous membrane. In many lizards the com¬ 
paratively straight intestine, with il.s continuous dorsal mc.scntcry 
and ventral inesenfery in the anterior pari of the abdomen, i.s 
very like a stage in the development of the human and other 
mammalian embryos. In the mammalia the iliaphiagm is com¬ 
plete {see Di.aphuac.m s and divides the plcvnoperiloncal cavity 
into its two constiiucnt parts. In the lowtT inantmaN the deriva¬ 
tives of the original dorsal mesimlcry do not uiulcrgo as much 
fusion and obliteration as they do in adult man; the ascending 
and descending mesocolon is retained, and the transverse meso¬ 
colon contracts no adhesion to the great omentum. It is conimcm, 
however, to find a fenestrated arrangement of the great omentum 
which shows that its layers have been completely obliterated in 
many places. 

In those anim.ils, .such as the rabbit, in which the testes are 
sometimes in the scrotum and soineliiiies in the abdomen, the 
eommunit aiion between the iieritoneum and the tunica vaginalis 
remains throughout life. 

Pini.iooKAi’iiv.—Full bibliography in Quain's Aratomy. 

COELOMATA, a zoological term denoting tlio.‘-e animals th.it 
have a true (oeloni, / e.. a spate within the entomesoderm, .Animals 
with no space lielween the digestive canal and bod.v wall, as the 
Ihifworms (Platyhehuinthes), art* termed Acoelomata, and those in 
which this sp.nt* is not a true coelom are called rseudocoelomata. 

COELOSTAT, a mirror driven by clock-work so as to reflect 
continually the .same region of the sky into the field of view of 
a fixed telescoiie. The mirror is tnounli“d so as to rotate about 
an axis in its own jilane whiih points to the pole of the heavens, 
and is driven at the rate of one revolution in 48 (.sidereal) hours, 
i 'I’he image of a star .seen in the mirror is then .stationar>^ The 
. (li'vice i.s |)artirularly useful in eclijise exfnnlition.s when elaborate 
equ.itorial mounting of the telescopes is impossible. Other in- 
.struments for somew'hat similar jiurjioses are the heliostat and 
sideroslal (7.T.). 

COEN, JAN PIETERSZOON (i5S7->('.>o). fourth gov- 

ernnr-gcncral of the Dutdi liast Indies, was born at Hoorn, and 
spent his youth at Rome in the house of the famous merchants 
(he I’isiatori. In 1607 he s.iiled from Amsterdam to the Indies 
as .sciond toininercia! agent, ;md remained away four years. In 
\bi2 he was .sent out al the head of a trading expedition. In 
ibi.^ he was made a councillor and director-general ^.»f the East 
Indian trade. Afterwards he became president at Haiitam. and 
on Oc t .^i, 1017, he was proniole»l in succession to Laurens Reaal 
to (he post of governor-general 'I'o his vigour and intrepidity the 
Dutch in no small measure owa-d the [ire.servalion and establish¬ 
ment of (heir empire in the East. He took and dc'stroyed Jacatra, 
and founded on its ruins (he caiiital of the Dutch East Indies, to 
which he gave the name of Hat.ivia, In }()2 2 Coen obtained 
leave to resign his post and rc’turn to Holland, but in his absence 
grc-al difliculties had arisen with the English at Amboina (the 
so-called ma.s.sacre of .Amboina), and in 1627 under {>re.ssure from 
the directors of the East India ('ompany he returned as govemor- 
gcmeral to liatavia. In rb-'C) he was able to beat off a formidable 
attack of the .sultan of Mataram, sometimes styled eini>eror of 
Java, upon Batavia. 

COENWULF (d. 8.?i), king of Mercia, successor of Ecgfrith, 
son of Offa, in 7C)6 In 798 he invadc'd Rent, imprisoned Ead- 
berht Praen, and made his owm brother Cuthred king. On Cuth- 
red’s death (807) (.'oenwulf .seems to have taken Kent into his 
own hands. He abolishc'd (he archhishopric; of Lie hfield. probably 
before 80,^, as the Hygeberht who signcaJ as an ahliot at (he covin- 
cil of Clovcshoe in that ye ar was [iresumably the former arch- 
bishcip. Coenwulf api>ears from the charters to have had a long 
di.spute with Wulfred of Canterbury, who was consecrated in 806. 
It was probably only settled in 825, when the lawsuit of Cwocn- 
thryth, his daughter, with Wulfred was terminated. He died in 
821 and was succeeded by his brother Ccolwulf I, 

Earle and Pluniiner’s ccniiDi) oi the Anglo-Saxon (Jhtnvulf, 
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796, 819 (Oxford, 1892) ; W. de G. Birch, Cartularium Saxonictm, 
578 (1885-93). 

COERCION, an application of moral or physical compulsion 
by which a por.son is fore eel to do or refrain from doing some act 
apart from his own voluntary motion. Where the coercion is direct 
or positive, i e., where the [Hrson is comjM-Iled by physical force 
to do an act contrary to his will, his act is not legally a crime. 
VV'here the coercion is implied as where moral force is u.sed, the 
person coercc'd is responsitde, a,s in the case of duress or threats. 
Formerly where a marrie d woman committed a crime in the pres¬ 
ence of her husband she was presumed to have acted by his coer- 
(ion and to be entitled to accjuittal. Now by s. 47 of the Criminal 
justice Art i(j.'5 any such presumption is abolished; but on a 
charge against a wife* for any offence other than treasem or murder 
it is a good defence to show that the otfence was committed in the 
pre.sence of and under the coercion of her husband. In civil mat¬ 
ters, such as the making of a contract, where the law recpiires the 
free assent of the person who undertakes the obligation, coercion 
is a ground for invalidating the instrument. 

COEUR, JACQUES fc founder of the trade 

between I'rance and the Levant, was born at Bourges, the .son of a 
rich merchant, Aliout he formed a commereial partnership 

W'ith lw(j brothers named Godard; and in 1432 he was at 
Itamascus. buying and trans|)orting to France the w'ares of the 
Levant. Within a few years he placed his country in a position to 
contend not unsuc cessfully with the great trading republii s of 
Italy, and accjuired such reputation as to l)e able to render material 
assistance to the knights ol Rhodes and to Vetiicc* herself. 

In i-pR* ('oeur was summoned to I'aris by ('harles VIL. and 
made master of the mint. The country was at that time deluged 
with the base moneys of three rc'igns, charged with supcrscrijitions 
both I'reiu h .iml Lriglish, anrl ('harles h;id determined on a sweep¬ 
ing reform, jacijue.s ('oeur inspired or |)r(’p.ired all the ordiii.inces 
fonterning the coinage of I'rancf.* issued between 1435 and 1451. 
In 14(8 he was made steward of the royal exjx*nditure; in 14.(1 he 
and his family were ennobled fjy letters p.afent. In 14.44 he was 
sent as one of tin* royal eomniissioncrs to preside ov('r the new 
pnrU’mrnt of Languedoc. In 1,445 his agents in the Ivist negotiated 
a treaty between the sultan of F-gypt and the knights of khode.s; 
and in 1.4.47. -'t his instance, Jean de Village, his nephew by mar¬ 
riage, was iharged with a mission to Figypt. Th(‘ results were most 
imftortani; concessions were obtained which greatly improv<‘tl the 
position of the French consuls in the Levant and laiti the founda¬ 
tions of the important !■ tench commerce in the Near F^ast. In the 
same year Citx'ur l(»ok [lart in a mi^sioti to Amadeus \’IIL. former 
duke of Savoy, wh«) li.id been cho.sen poiu* as Felix V. by the 
council of Basel In 1.4.48 he represented the French king at th«* 
Court of I'ope Nichol.is \' , and w.is aide to arrange an agreement 
In'lwc'eti Nichola.s and .Amadeus, and so to end the pajial schism. 
From about this time he made large adv.ances to Charles for 
carrying 011 his wars; and in 1449, after fighting at the king’s 
side through the cami)aign, he entered Rouen in his train. 

At this moment the great trader’s glory was at its height. He 
had represented Frame in three (‘tnbassies, and had supplied the 
sinews of that war which had ousted the English from Normandy. 
He w.'is invested with v.iri<»us ofh< es of dignify, and po.sscs.sed the 
most colossal fortune that had e\er been amassed by a private 
Frenchman ’I'he sea was (ONcrccl with his ships; he had 300 
factors in his employ, and houses of business in all the chief cities 
of France. He had built hou.ses and chapels, and had founded 
colleges in Pari.s, at Montpellier and at Bourges. The magnificent 
house at Bourges remains to-day one of the finest monuments of 
the middle ages in France He al.so huilt there the sacristy of the 
cathedral and a sepulchral chapel for his family. His brother 
Nicholas was made bishop of Lu(;on, his sister married Jean 
Bochetel, the king's secretary, his daughter married the .son of the 
viw'ount of Bourges, and his son Jean became archbishop of 
Bourges. 

In F'cb. 1450 Agnes Sorcl, the king’s mistress, suddenly died. 
Eighteen months later it was rumoured that she had been poisoned, 
and Jacques Coeur was accused of having poisoned her by Jeanne 
de V'enddme, wife of Fram^ois de Montberon, and an Italian, 


Jacques Colonna. There was not e\Tn a pretext for such a charge, 
but for this and other alleged crimes the king, on July 31, 1451, 
gave orders for his arrest and for the seizure of his goods, reserv¬ 
ing to himself a large sum of money for the war in Guienne. 
Commissioners extraordinary, the merchant’s declared enemies, 
were cho.sen to conduct the trial, and an enquiry began, the judges 
in which were either the prisoner’s debtors or the holders of his 
forfeited estates. A conviction was indispensable, and after 
22 months of confinement, he was condemned to do public 
penance for his fault, to pay the king a sum equal to about 
£1.000,000 of modern money, and to remain a prisoner till full 
satisfaction had been obtained; his sentence also embraced con¬ 
fiscation of ail his property, and exile during royal pleasure. For 
nearly three years nothing is known of him. It is probable that he 
remained in prison; it is certain that his vast possessions were 
distributed among the intimates of Charles. 

In 1455 Jacques Coeur, wherever confined, contrived to escape 
info Provence. He was pursued; but a party, headed by Jean de 
Village and two of his old factors, carried him off to Tarascon, 
whence, by way of Mur.seillcs, Nice and Pisa, he managed to 
reach Rome. He was honourably and joyfully received by 
Nicholas V., who w'as fitting out an expedition against the Turks. 
On the death of Nicholas, Calixtus III. continued his work, and 
named his guest captain of a fleet of 16 galleys sent to the relief 
of Rhode's. C'oeur set out on this expedition, but was taken ill at 
Chios, and died there on Nov. 25, t45(). 

See the admiratile mon()grai)h of Pierre Clement, Jacques Coeur 
et Charles VIL (1858, 2n(i ed. 1874); A. B. Kerr, Jacques Coeur 

(1927). 

COEUR D’ALENE, a tribe of North American Indians of 
Salishari slock The name is said to have been originally that of 
a chief noted for his cruelty and means “awl-heart.” the French 
translation of the native name skitswish. The tribe gave its name 
to a lake, river, city and range of mountains in Idaho, where on 
a reservation about 400 of the remaining 600 survivors were set¬ 
tled in 1942. 

COEUR D’ALENE, a city of Idaho, IJ.S.A., 33 mi. E. of 
Spokane, at the head of Lake Coeur d’Alene; the county scat of 
Kootenai county. It is on kcderal highways 10 and 95. and is 
served by the Northern Pacific. Chicago. Milwaukee and St. Paul, 
Spokane International and (ircat Northern railways. The popu¬ 
lation was 8,2Q7 in 1930, and 10,049 ^94® by the federal cen- 

'-Us. 

It is in the rich lumltering. mining and agricultural region 
known UvS the “inland empire." The city has saw and planing 
mills, hoaf-huilcling cards and a railroad-tie factory. It was .set¬ 
tled about 18S0. and iMC()ri)orated in iSSg. 

COFFEE. The discover)- of coffee is quite generally accred¬ 
ited to Africa, although earliest cultivation is traced to southern 
Arabia. Coffee grew in Africa only in a wild state until fairly 
modern time.s. wht'n it began to be dcvdo{)ed there on a produc¬ 
tion basis by British interests. Coffee probably derives its name 
from the original Arabic qahu'ah, indirectly through its Turkish 
form kafivch, although some etymologists connect it with the 
name Koffa, a town in southwest Ethiopia (Abyssinia) reputed 
to be the birthplace of coffee. 

History concerning the origin of coffee is vague and obscure, 
but rich in legend and myth. One of the most accepted talcs sur¬ 
rounding its discovery, about a.d. 850, is that of Kaldi, the 
Arabian goatherd. Bewildered by the queer antics of his flock, 
he is supposed to have eaten berries of the evergreen bu.sh on 
which the goats were feeding and, overjoyed at the feeling of 
exhilaration which he experienced, has been pictured in legend as 
dashing off to proclaim his great find to the world. 

The early record of coffee in Europe, where it was first intro¬ 
duced soon after the beginning of the 17th centur>\ is filled %vith 
accounts of its use as a religious, political and medical potion. 
Earlier still are the stories regarding its approval or prohibition 
by rulers of olden days. The physiological action of coffee in 
dissipating drowsiness was taken advantage of in connection with 
the prolonged religious service of the Mohammedans, but the 
strictly orthodox and conservative section of the priests claimed 




COFFEE CULTURE 


1. R«(ie«r(,h l«b<)r«tory for the irientific, stmfy of all phaict of coffee 

( uUure 

2. Coffee is ocoe^'ol'y grown from leerl. Smell plants are nurtured in 

shaded nursery beds until they are about 18 months old 

3. Coffee cherries are similar in appearance to the U.S. domestic fro t 

cherry, but slightly smaller and somewhat elongated 


4. Thorough washing by movernenf through troughs of water cleans the 

green r.offne liearis before drying 

5. Drying coffee beans by turning them over In the sun 

6. Hand sorting green coffee to remove imperfect beans 
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PREPARATION OF COFFEE FOR MARKET 
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it was an intoxicating beverage and therefore prohibited by the 
Koran. Severe penalties were threatened upon those addicted to 
its use. Nevertheless, coffee drinking spread rapidly among the 
Arabian Mohammedans and its growth and use as a national 
hev^erage became general in Arabia. 

Coffee gained its first real popularity as a beverage in the Lon¬ 
don coffeehouses, which became centres of political, social and 
literary influence. The wits, philosophers and writers of the day 
w'armed their hearts and loosened their tongues over the steam¬ 
ing cup. Continental Europe, too, became well implanted with 
the idea of coffee and the coffeehouse later in the 17th century. 
Captain John Smith, the founder of V^irginia, is said to have been 
the first to bring coffee to America in 1607, but it was 1670 be¬ 
fore the first licence to sell coffee was issued in the United States. 

Until toward the close of the 17th century, the world s rather 
limited supply of coffee was obtained almost entirely from the 
Province of Yemen, in southern Arabia. But w'ith the increasing 
popularity of coffee the propxigation of the plant spread outw'ard 
by leaps and bounds from the southern parts of Arabia to Cey¬ 
lon, to Dutch Guiana in 1714, to Jamaica in 1718, thence rapidly 
to the tropical countries of the new world. By the joth centur>' 
coffee was responsible in large measure for the income and liveli¬ 
hood of many countries lying between the Tropic of Capricorn 
and the Tropic of Cancer. Although practically every country 
within this area around the globe produces some coffee, the con¬ 
centration of production has centred in the new world. The larg¬ 
est supv>lies of green coffee come from Soulli and Central Amer¬ 
ica, a very high percentage of the world's total being produced ! 
in Brazil alone. 

Botany of Coffee.—Coffee is bolanically classified as follows; 


Class 

Subdas.s 

Order 

Family 

Genu.s 

Species 


DicoLyledoneae 

Sympelalae or Mctachlamydcac 

Rul)iales 

Rubiaccae 

Coffra 

Cof!i'll arabica 


The genus Coffea, to which the common coffee tree belongs, 
contains about 25 .species in the tropics of the old world, most 
of which grow only wild. 

Of the various species, Coffea arahica makes up the bulk of 
world production. Others commercially known are libcriea, C, 
sfenophylla, and C. robusta. 

The common Arabian coffee shrub (C. arabica) is an evergreen 
plant which under natural conditions may grow to a height of 30 
ft. or more. But for commercial purposes, particularly in coun¬ 
tries where coffees are picked by hand, the trees are usually kept, 
by topping, to heights under 15 ft., which gives more ea.sy ac¬ 
cess for harvesting. 1-eavcs of the coffee tree resemble laurel in 
form (oblong-ovate-aruminate. 4 to 6 in. in length, it to 2] in. 
wide) and have a dee)) rich green colour and a waxy-looking sur¬ 
face, Flow'crs of the coffee tree, which are produced in dense 
clusters in the axils of the leaves, have a five-toothed calyx, a 
tubular five-parted corolla, five stamens and a single bifid style. 
Coffee trees in blossom are things of beauty, hut the white jas¬ 
mine-like dowers last only a few days. Their disappearance is 
followed by clu.sters of green cherries which adv'ance through 
various stages of green and golden brown until fully rijie, when 
they are a bright red, similar in colour and shape to ordinary 
fruit cherries, although somewhat less plump and slightly 
elongated. 

The red outside covering of the coffee cherry is a thick pulpy 
skin. Inside is a layer of yellowish jelly-like substance that com¬ 
pletely surrounds the two beans or berries, which lie with their 
flat faces together, similar to the tw'o halves of a peanut. Each 
bean or berry is enclosed in a membranous endocarp, commonly 
called the “parchment.” which is brittle when dried. Inside this, 
completely surrounding each individual coffee bean, is a delicate 
spermoderm (.seed-skin) commercially called the “silver skin.” 
Malformation in coffee cherrie.s frequently results in their con¬ 
taining only a single bean, which is not flat on one side, but com¬ 
pletely circular. Such beans are called “pea-berry” coffee. The 
seeds or beans of the coffee cherry are of a soft, semitranslucent, 


bluish or greenish colour, hard and tough in texture 
Cultivation and Preparation of Green Coffee.— Primitive 
methods were used in the production of coffee for many years, 
but by the 20th century the large commercial growers of coffee 
were using intensive cultivation methods, giving the same care to 
preparing (heir plantations tuid cultivating their trees as do grow¬ 
ers of grains and fruits. Effort is made to obtain the maximum 
production of quality coffee for the smallest outlay of money and 
labour. 

Cultivation of the coffee plant o\'er a inriod of a few hundred 
.years brought about considerable variation in local types as a re¬ 
sult of climatic and soil conditievns. The colour of coffee beans 
after curing may differ considerably as to shade, and variations 
in size and shaiJC of the beans make it iwssible to differentiate 
commercial lyjx^s by apj)earance. although these characteristics 
arc largcl.v indi.stinguishable to the eye as far as (juality is con¬ 
cerned. In general, it nia)' be said that the greatest difterenees in 
quality of the coffee bean are produced by altitude -the higher 
the altitude, up to the limit of cultivalulity. the milder the prod¬ 
uct. High-altitude coffee beans are usually “mild" in character, 
and thi.s mildness may he translated into terms of aumiatic sul)- 
stance, which has much to do wath contributing to the pleasurable 
aroma and taste of the beverage. 

Coffee is grown under var\ing weather cc)ndilions at altitudes 
from 1,500 (o 6.000 ft., but it is more or less generally conceded 
that the finest coffees u.suall) come from the higher elevations 
3,000 to 6,000 ft. Coffee requires a warm and humid dimate, 
preferably w'ith the sun on the plant only part of the da>, which 
I.H.*rhai).s exjfiains why hilly or mountainous c emntries are preferred 
for planting of tree.s, since the .sun shines on the plant only part 
of the day. Desirable temperature averages 65'' F. to 75' F. the 
year around, although coffee grows well in some placets where 
lower or higher e.xtrcmcs occur (over 80° F. or under 60' F.). It 
should be noted that in tropical countries elevations up to 6,000 
ft. or more are not accompanied by the extremes c)f low lemi)cra- 
ture found at .such elevations in the northern latitudes. 

Coflee (ret's are planted with great regularil)- but become .so 
thick and dense after a few years that they almost ap|)(*ar to he 
growing wild. 'Fhc true begins to produce a small number of 
cherries at the age of three but on the average it is the tilth year 
before a tree comes into full hearing. It ma.\' continue to yield 
profitably for as long as 50 to 60 years, although 25 to 30 years 
i.s average, and .some gro^^er.s jm fer to rc plaie frc'es after 12 to 
15 years. 

The steps involved in the cultivation and processing of green 
coffc*e differ somewhat from counLr> to country, and from locality 
tc» locality, but the overall procedure may be; summarized in a 
very general way. Coffee trees are propagated either from seeds 
or from slij^s In the latter case, a unique transplanting method 
i.s u.sc'd which consi.sts of bending down the lower branches of the 
tree and burying the tops in the earth. After uboul four months, 
roots form and the new growth starts. 

Propagation from seeds is usually done in carefully prepared 
nursery beds. Seed.s, selected from trees of known i>rociuctivity 
in quality and quantity, are usually planted in January or Febru 
ar>’, about an inch apart, in rows marked off in the nursery beds 
To protect the tender shoots from loo much sun as they come 
through the ground, nursery beds must have a shade covering 
This is usually constructed from various kinds of brush or otiier 
tropical growth. When seedlings are four to six months old the\ 
have to be transplanted to allow more room for development ol 
the plants (hat are healthy and virile. At about iH months, when 
the plants are approximately 20 in. in height, they are tran.s- 
plantcd for the last time to whatever f)ennanent planting sfKrt has 
been selected. As the coffee trees continue to grow and begin to 
reach maturity they require more and more sunshine for proiH‘r 
development and ripening of the cherries, so fr«*quent pruning of 
shade trees among which they have been planted is necessary. 

The coffee tree is not free of destructive pe.sts and plant dis¬ 
eases. The Ceylon coffee-leaf di.sease (Hemileia vastatrix), a 
fungoid growth which afjpearcd in Ceylon in 1869 and spread 
throughout the coffee-growing sections of the eastern hemisphere 
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ar»(l is found in almost every coffee-produting country, is at least 
partially to blame f<jr haviti>i destroyed the <offee-jtrowinK indus- 
try of the old world. Insects and funj'i of various tyix*s arc the 
cause of most concern to coffix- growers. 'I'he st*pfiauodorcs 
(coffee-bean borer, referred to in lira/.il as the “coffee plague 
coffee “l('af-miner,” Mediterranean fruit l 1 y, and various frrrm.s 
of root disease are anion^ the other worst, am.l most common, and 
it is only through rigorous and continuous effort on the part of 
growers that tfiey are kept under control. 

In some producing countries, coffee cherries are allowed to 
ripen to a ixant where tliey slirivel and begin to dry on the trees 
and are then shaken <j|f onto large canvas.ses. The higher grades 
of <olfee. hf)wever, are iii'ked when the (berries are at the de¬ 
sired stage of ripeiiess. Picking is done by band itt a very selec¬ 
tive manner. Trees are not strijiped. Onlv the ripe* cherries are 
removed, and it takes several pn kings before a croj) is completely 
harvest (<1 In some caiuntries the harvesting is entindy .seasonal, 
while in others, it is almo^t a year-round j)ro(css, several crops 
being [)rodu(ed eadi year. I’uking is done l)y men, woiiKm and 
children. I'nder good conditions, a fair day’s pi'k is from loo 
to 125 11 ). of (ottee cherries. It takes about 5 Ib. of cherri(‘s to 
make i lb. of green (offee berries, so, in terms of usable coffee, 
it might he .said tiiat a piikers capacity is from 25 to 30 Ih. 
a da\’. On the average, a coffee tree will j)roduce from i\ to 2 
11). of green (offee a season; thus a plantation must be of a 
rather e.xtensive si/e to i)rodu(e tonnage of any great consc<|uence. 

('offee may be cured by either a "dry” or a "wash " process. 
By the dry method, sometimes tailed “unwashed” or “n.itural." 
the (offec ch(‘rries are uaslu'd and si)read out on cement lloors 
in the air and sun to dry. After drying, the coftec i.-. re[H‘atedly 
run througli fanning and hulling madiines to remove the hulls, 
dried pulp and pardimeiit and then is subjected to further clean¬ 
ing madiines whidi remove portions of the silver skin. 

The wash proiess is (|uile ditterenl. 'I'he < berries are first f)ut 
through a pu!i)ing niadiine whiih breaks them open and virtually 
st|ue(“/es the htsans right out of llu.* mass of puli)y skin. Then 
the beans go into big tanks where they ar(‘ left for about 24 
hours. Slight fermentation tak(\s place in the jelly-like substance, 
which the coffin- grower calls “honey,” This b-rmenlation loosens 
the honey so it tan easily be removed by thorough wa.shing hack 
and forth through several hundred feet of wa.shing canals. After 
washing, the coffee is s[)read out in patios to dry. It takes two 
to three weeks in tlit- sun for the coffee to become thoroughly 
dried, and during liiis time it must be continuously turned over so 
that every berry w ill rei c-ive its share of tropic al warmth. When the 
desired stage of drying has La-en reached, the berries are put 
through hulling and polishing machines which crack and remove 
the brittle parchment and silver skin. 

In the eax- of the; liighc-^t c|uality coffees, there is then a careful 
hand inspection (0 remove imperfect berries, which is the final 
stc’t) before ])acking the coffee in b.igs for shipment to the coll'c-e 
ports of the vvntlcl (In Brazil, coffee is .sacked in 60-kg. bags— 
132.^76 lb. In other countries, the shipping unit may varv- from 
140 to 150 lb., and in a few' inst.inces may run as high as aoo lb. 
However. 13: lb. or 60 kg. is the figure used in nio-'t all compu- 
t.itions of world production, exports or im{H)rts in terms of 
“hags”) 

Tasting and Blending.—In Fanojxan countries, where coffc*e 
has been sold to a great e.xtent in the- whole bean, purchase has 
Ix-en predominantly on the basis of fine appearance of the bean. 
In the Ihiitecl Statc-s, over a jx-riod of years, a more selective 
manner of purchasing was established; coffees arc bought pri¬ 
marily on the basis of cup te.-^t for taste and qualify. Coffee 
fc.sting is the work of a lifetime. Proficiency cannot he attained 
in a few months, or even a few years. Most coffee testers start 
training at an early age and continue; study almost without 
interruption, for thev must dc-pend entirely upon taste and smell 
and devote gre-at attention to the development of those senses. 
It has been said that the test to which coffee is subjected is one 
of the “most delicate known to .science,” since coffee defies all • 
known chemical tests for evaluation of quality. It can lie 1 
determined only by man’s senses of la^te and smell. i 


Coffees from various countries, and in fact from different 
{ilantations in the same producing sections, nearly always show 
a wide variety of characteristics. The task of the coffee tester 
is an intricate one in combining many different lots of coffee to 
produce a satisfactory blend. 

Roasting. —Until roasted, coffee has none of the flavour or taste 
that a layman might recognize as coffee. Roasting gives the 
brown colour and transforms the natural elements into others 
which give coffee its aromatic qualities and pleasing taste. F'ull 
development of the flavour depends to a great degree on the 
avoidance of underroasting or overroasting. Skill is required 
to detect the slight variations which might yield an undesirable 
result. Coffee-roasting firm.s in the United States lead the world 
in equipment, some having developed mechanical controks of 
roasting operatiems which are considerecj to he foolproof to the 
extent of eliminating the element of human error in the detection 
of variation in roast. Circen coffee loses about 16% of its 
weight through the roasting process. 

Grinding. —Coffees packaged by the manufacturer are usuall>' 
ground immediately after roasting. In most modern roasting 
plants, this is done by feeding the coffee through steel rollers 
wliich first crack it and then cut it to whatever the particular 
roaster considers the proper degree of fineness. Coffees not in¬ 
tended for package distribution are usually left in the whole bean 
to be ground in the groceiy- store at time of purchase; by the ulti¬ 
mate u.H-r, or in some cases ground in the home. Ideas w'ith re¬ 
spect to granulation vary to some extent. Some roasters put out 
their product in several different degrec-s of grind, each intended 
to be especially suited for a specific method of brewing. Other 
roasters work on the theory tliat coffee should be ground to re- 
Ic-ase its taste and aromatic qualities, rather than to suit a par¬ 
ticular method of coffee making, and produce what is referred 
to as an ‘‘all-()ur[)0-sc grind” composed of certain proportions of 
coarse, medium and fine particles intended to permit proper ex¬ 
traction of the taste and strength elements, which are claimed to 
lirew' a balanced cup of beverage from the sland[)oints of aroma, 
flavour and strength by any method of preparation. Regardless 
of the type of grind, uniformity of granulation is important, and 
various methods of checking, which might be described as semi- 
scientific in nature, are u.sed to make sure that the proportion of 
the various-si/ed grains run uniformly throughout all production. 

Packaging. —Generally speaking, roasted coffee is sold in bulk, 
in paper packages, or in vacuum-packed containers. Bulk coffee 
is distributed through retail outlets in sacks or wooden drums 
(like the old “cracker barrel”) and weighed out to the purchaser. 
Coflee in paiier hags or paper cartons is usually packaged by the 
manufacturer and distributed over reasonably small geographic 
nre-as. Roasters ojx-rating over wide arc-as (and this is particu¬ 
larly true in the United States) pack coffee by the vacuum proc¬ 
ess. either in metal cans or in glass jars. This is done immediately 
after the roasting proce.ss is completed. 

The value of vacuum-packing lies in the fact that ground coffee 
begins to lose its freshness when exposed to the air. Oxygen in 
(he air oxidizes the essential strength and flavour-giving elements 
and causes them to be liberated by the formation of what is 
commonly known as “coffee gas.” Kfforts to prevent this loss of 
freshness resulted in the discovery of the vacuum-jmeking proc¬ 
ess. which was first applied to the packing of coffee in 1900 by a 
firm in San Francisco. California, U.S.A. Some adaptation of this 
proce.ss is now' used by a large majority of roasters throughout the 
United States for the packing of higher grades of coffee. 

After the can or glass jar is filled with coffee, the air is with¬ 
drawn from the container, which is hermetically sealed, thereby 
preventing the entrance of air until the container is first opened. 
Whereas the majority of vacuum-packed coffee in the United 
States was packed in metal cans prior to 1942 (about one-third 
the total consumption of the country), '.he majority of this pro¬ 
duction was converted to glass jars during VV^orld War II due to 
shortages of metal containers. 

■World Production. —The shift of predominance in coffee 
production, centring originally in Arabia and other sections of 
the old world, found the countries of South and Central America 
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in the :?oth century /^rowinfi 8 s^/( 
or more of the coffee produced 
in the world. South America 
alone accounts for approximately 
three-fourths of the world’.s sup- 
{)ly. and of the countries in that 
continent, Brazil alone aj)- 
proaches—and has at times sur- 
pn.‘^sed— 6 o 9 r nf the world total. 
To these Latin-Amcrican coun¬ 
tries. coffee represents from 307^? 
to 9 o 7 r of the total value of 
all their exports. 

Table I shows production b>' 
principal countries from 1919 
to 1940 and indicates the shifts 
in output between the mon- 
important growing centres of the 
world. 

Coffees grown in the various 
countries differ by types and 
kind, as well as by grades. In 
the parlance of the trade, “Bra¬ 
zils” and ‘“milds” are the terms 
generally used to distinguish be¬ 
tween coffees grown in Brazil 
and those grown in other coun¬ 
tries. All those grown in Central 
.incl South Amt'rica, with the 
exception of Brazil, fall into the 
“mild” classification. Broadly 
speaking, the “mild” coffees are 
regarded as superior in character¬ 
istics to “Brazils,” although till's 
is not a strict!)' true differentia¬ 
tion, for a great deal of the i)rod- 
uct of Brazil is of finer quality 
t hail, some of those which come 
from “mild” producing countries. 
In general, tho.se grown in Africa 
and Asia fall into the “mild” 
classif] caI ion. Furt her dist inctions 
a remadeas to “hardness” or “sof t - 
ness,” “high grown,” “washed,” 
“unwashed,” “naturals,” etc., hut 
the.se are distinctions of grad¬ 
ing which become technical in 
nature and primarily concern 
only the grower or the buyer. 

World Exports.—Table II, 
showing world exports of coffee 
by countries from i90(j to 1941, 
offers an interesting comparison 
with the foregoing table of pro¬ 
duction. It illustrates a phase of 
the operation of the law of sup¬ 
ply and demand which has had 
considerable influence on the price 
of coffee, up and down, over 
a period of many years. Note, 
for instance, the apparent over- 


T\bu: 1 .— PntdHtlion of Prifuipal Countries, MiJtltlinj; iVufv 



Thousand bai?;; of « kj: 


Fit ifnt t,i world total 


.\rra 

lylij 20 

I0J4-*S 

1<22‘2 50 

.IS 


I gig JO 

Iy.-4 -’s 

U22t2 50 

IV.t4 ,U 


to 

to 

Jo 

lO 


Jo 

to 

to 

to 




n>2.‘t-2g 

rg t V \A 

H2t-S 02 

lOty .JO", 

U)j.H-2y 

10 tt tl 

ig.tH .tg 

ig5y-40» 


avita>;c 

avtraiii- 

iivvTOgr 

aveia^e 


avrruKc 

aviraoTL- 

asfT.un- 

avcri4:c 


World lot.il 



.t7,S<>o 

t7..H67 

.l7.7-‘<2 

I Oi.) 0 

(OO 0 

- . 

100 0 

100 0 

too 0 

South Amcriia 

IS .040 


2g/M5 

2S,,J47 


7t 7 

7 S G 

7 S t 

74 0 

7.V7 

Hriuil 

tt.o'yj 

17 . S-’7 

24 .Sly 

22,441 

2 2,0<-7 

.S^ 7 

f>o (' 

fi,( .s 

.sg .t 

5«4 

( Oionbi;i 

l.ijOO 


.CS4.'i 

4.»54 

4,4 .SO 

g fi 

0 g 

0 1 

1 1 J 

n .8 

\ l.i 

.So(i 

I 

040 

yHS 

.SfK2 

4 0 

\ H 

J s 



liolivia 



AO'i 

40 :' 


K 

7 

1 0 



Ia uaffor 



1 \ % 





, { 



()1 hrr 

t t-nlral \im-iira, Mv-vko, ninl 


y> 

UK, 

(.-(> 

.U-.0 



' 


s 

Wosi Imiiis 

I’.l S.iK'ador 
(iuatrm.'ila 

s 

"r is 

‘'7 m 

-t.^u-S 

l.ol.t 

uiy 

■t.gt.t 

t.l 17 

17 7 

2 7 



‘I’; 

Mfxuo 

p 

('.'7 

(MS 

-1 1 




I 7 


1 ' 

('uha 


1 

4I(' 


r ( 1 

1 u 

1 1 

1 1 

1 } 

' 1 4 

llniti 

-•-cX) 

SSO 

s u- 

441 

:; 

- 4 

1 1) 

» 4 

I 1 

i 7 

Cosi.i Kiel 


2.25 

(7 i 

jgt 

400 

12 

J t> 


1 2 


1'omlniciiii Krpuhlic 


202 

2S.( 

■igc 


1 

7 

7 ' 

1 0 

1 *7 1 

.Niair,i7;ua 

Othi-r 

.tU-'s i 

2 11 
2 S.’ 

I' 

2|<2 

•MS 

2l» i 

* 

1 0 



! 

f. 

frit a 

.i.ts ! 

S 7 S 

«. S't 


j,(*oo ‘ 

1 

i 0 

^ G 

s 0 

G tj 

Hnti:-h F,.i-.t .-MiK.i . 

t7-l 1 

2120 

4^7 

7I(' 

I 

i ^ 

J 0 

1 ; 

; <-> 

J S 

Itali.tn Fa-^l ,\fiica 


21 S 

t tr 




s 

(J 

7 


I'lrni li .-Miiia 

oi I 

liH 

2 to 

.S2 t 

7 It ^ 



,G 


: 0 

lU-li'ian (;oii,;o . 


10 

loy 1 

.SO.t 


0 

.0 

; 


1 0 

AiHtola 


2.'<.2 

2 U 2 


,t.''t I 

7 

l u 

G 

^ 1 

.H 

Olhri , 

7 1 



10 



0 

0 



\siu . . . . 

i.27.t 1 

.’.o 1-2 

2 t7 7 

2.t^l 

-■-0 7 i 

1 ■' 

7 - 

G i 


G t 

\t-thi;rljnd-. tndii -. . 

India 

OOl ' 

17 -t 1 


2(M 

••.ss 

l.HSH ' 

' g 

'’0 


' V 

SO 

Ollu-i 

M-S 1 

l/-t 

l.<" 

127 

I7g ! 

7 

r> 

.j 

5 

*; 

U X caiu.i 1 

■U-; 

, i i-. 

_ !P-> ] 

lot 

I. HI 7 





J 


from PejKirlamciito N'.u ioii.i 

(■'.nmaics. fxiuMts ti.ivi- Iktu um-<1 lot icilaii 
.soutif tiled, iotir , three-, or two ye.ir 
'‘Itiii.t from lirteiiiatioDal Iimtitutc of 
Itrtlimiitai v and otlierwise not slriitly lompa 

('I’aftle Ihrouf;h ‘ourte!,v of V. I> Wieki.'-t i 
seanh In..liiute, Stanford Univcisity, ( alitoi 


, inuiltiii r.staU<li(,i it 
in Mime ycat^ In < 


Ot" /o. )))) s 11 


e of produrlion 
:• mt'.stni,: in the 


‘■'I'ht We 
a ) 


tfrnolional Vearhixik of A iilturdl topi fi, pp Ks'S; Dalti are 

■tirlier years 

lilt (’olfee Ivumomy, with S|)<s ial Kefereiue it) Conlrol SehemeN"—Ko- 


-U or Itl Ex pot 
erhou 


of <■ ojfcf hy Cliiff Eiportfr\, 
nd liiiKs of (10 kp ) 


.Area 

M 

;i\i riu:r 

I<214 iH 

avt-rak’v 

jgtg-2t 

avciaKr 

IgJt jH 
JlVeiiiK** 

t02<J 1,1 

avi-raKf 

igui \*< 
a 

igio 

lyp) 

igu* 

WOrld total 

l.H.i If, 

>7.("25 

20, s sg 


.”.,-■<27 

J7,OJ J 




South Amcrii'a 


it.gos 

i',,(''>g 

17,4-10 

lo.i.li 

I0,SS2 

20,070 

ly.iHy 


Hr.uil. 

1 

11.HK2 

i2.7gg 

i.j.oyi 

M.gf't 

I.J.SVO 

10.ayH 

12 ,w 27 

li.os.s 

CoiomhiH 

771 


i.Hfn 

J, Kjy 

d.io 

.t.H.il 

5,702 

4,.pit. 

2,yi2 

\cni-/..i«da . . 

Hat 

84 5 

Sij.S 

«0l 

Hlf. 

70 t 

4 so 

4 70 

7^0 

Othfi 

74 

('J 

Joy 

i(>i 

221 

34H 

,u t 

285 


(Vntr.il Aimrica, Mi-xito, and U1-.1 Ini’n-. 

2,7 s 1 

2,7S(2 

2,1202 

.1.2 sg 

.i,t(>t 

.t,7''4 

1.H('4 



FI Salvador 

-)7« 

S7S 

Gl S 

7 «' 



g.io 

G'l J 

f)H7 

(diali-m.'ila 

011 


7i-S 

7S1 

72H 

ySS 


(hji 

(.of) 

Mcxiio 

.J(>G 

p„>i. 

2.Sy 

.V2-. 

•toy 

(loS 

1 

•Jig 

404 

ilaiti 

400 

4o(. 

s(>s 

SS J 

.s'-t 

■I'M 

4HK 

270 

4(M 

( osta Rii .1 

-M5 

■MS ; 

2 17 

2Hy 

,t7s 

.tH7 

.M7 

2 Ml)" 

7,gi 

Nil araK'i.i .... 

ISS 

l ''7 

loS 



2 SS 


.M 5 

2C>g 

Dthi'i 

4t« 

.i'2 t 

.‘H.l 


2 7(. 

■V'O 

,So.t 



.\friia ... 

iS- 

l'2S ' 

417 

(«.t7 

I.l S 1 

1 2,0 2y 




Uritish Fast Afiic-i . 


SS 

iHl,'’ 

ig^ 

4 if. 

1 (’Hi 

H.lH 



lU-U;ian ConK'* .... 

.'\ii>:ola .... 

/O 

('7 ; 

loj 

.s 

it.,, 

f't 

iKo 

-mh 

54 (' 

.'fM 


Siimali loasl' 

SI 

(12 1 

Ho 


Jt.t. 1 





Otlii-r Fii nrh y\frii a j 

1 

H j 

i 2H 

oj 

IH/ 

tg-i 




Olht-r ikfriru 



iff 


1 

,11 




A.xia 


771 i 

U.s.ll 

I.Sv-i 

1.-172 

i.'lHy 

>. 111 



Nrthfil.tnds Indn.-, 

.JOl 

44(. j 

1.077 

I,.1(10 

1 , 1(20 

i.-iog 

1 ,01)1 



India 

210 

101 1 

lyj 

ll'l 

144 

i.,f. 

iHM 



Other 

i ly-’ 

i 1 (2 ; 

2(>0 

.ts- 

2n 

-^4 

12 



tv vaiiia 


ts 

40 

_15..! 

_ 2'-,. 

_ .«7.. 

_ 1'J. . 

.. ..1 

_ 


■•'Itaia for n>o«y-2 1 from M I, Wyntitn, Thf World'-E.xpprtt of Cofft-f (\J S Ijept CVimm ,'I'rade I'rom S<-i i to, io to), jip to n; 
for 102.}-.10 from siicecssivc issue--«>f I nlrrniiliortnl )'rarhool; oj Ai;ru ullurat Slatitto t. wliieh Kive net exjiortsof nei I’xiMiitiriK tonntries. 
'I liese two series are not sirietly comi>arahic, hut loials differ hy i.,s I<er rent or less in overtappiiiK lil'riods fyUfi m*' tor calendar 
years as far as jstssihle Totals have hern adju' ted to secure data Utr the same jx:riotl ihrouKhrnil l>ols ( ) inditale that ilala are 

not avaitable. 

•From ( 'ojfrr SMiUii) (Pan-American Coffer Itiircaii), Releast: No 7, January-June 11742, pp 24-25. 

♦'Four-year average. '’transit trade from F.lhiopia 


fTable through rourirsy of V T>. Wii ki/er 
search lii-slitute, Stanford University, Californi 


‘The Worhl Coffee I'konomy, with Sja-cial Reference to C.onlrol Schemes”- -Ftaxi Re- 
.) 


production fproduction versus exiiorls) in Brazil from 1924 on | matcly 507?' of the total amount. In 1940, when the Eurovx'an 


to 1940—a circumstance which accounted in a large measure for 
that country’s destruction of approximately 68,000,000 bags of 
coffee during the 10-year period ending about 1938. 

World Imports and Consumption. —As will be observed in 
Table III, imports into principal world markets (1909 to 1939), 
the United States became the world’s largest user of coffee after 
the beginning of World War I. Prior to that time Europe im¬ 
ported more than half the world’s supply, and the United States 
about one-third. The trend from 1914 on was in the reverse di¬ 
rection, and by 1934 the United States was importing apprnxi 


markets were lost as a result of wartime conditions, the United 
States imported 71.17b of the world's total cx^wrts. 

In per capita consum{)lion. how'cver, the United States, with 
an average of 13 Ih. per capita (1929 to 1938 average), lagged 
behind Denmark with 13.6 lb. [kt capita; Sweden, 16.6 lb.; and 
Norway, 13.2 lb. Per capita consumption for other important 
consuming countries during the same period was as follows; Bel¬ 
gium. 12.8 lb.; Finland, ii lb,; Netherlands. 10.i lb.; France, 9.8 
lb.; Switzerland. 8.2 lb.; Germany, 5.1 lb. In spite of the early 
historical preference for coffee in England in the 17th and 18th 
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to more forms of artificial con* 
trol of market and price than 
any other commodity in world 
commerce. At the turn of the 
centurv’, schemes for valorization 
were started in Brazil in an 
effort to control production and 
supi>ort prices. In the 40 years 
that followed, several such plan.s 
were developed and eventually 
discarded, including the Brazilian 
government's program for “the 
permanent defense of coffee" 
(started in 19:5). Ventures of 
.similar nature were tried by 
other producing countries but 
never with any great measure of 
success. 

After the invasion of Norw-ay 
and the Netherlands early in 
World War II (May 1940), al¬ 
most all of (he European coffee 
market was lost, and it became 
necessary for producers to at¬ 
tempt to sell their entire output 
to the United Stales. In the face 
of eruirmous over-production, 
there followed a demoralization 


leiituriei, the I luled Kmgdinn he the .'oth century ranked low 
;i> .1 lollee niarkit. In UMi i^ r capita consumption in the United 
Si:it»‘«c increased to 15 7 lb., Iiighest in the world, a h«-avv inerea-sc- 
over the lour \'i‘ar jn'riod Kioci-ipi^. when it used only 9 lb. jM’r 
c ;i[»i!a 

Pan American Coffee Bureau, —Destrihed as “An Instru- 

nieniaii!> ol the tioverninenl.s of the Member Countries." the 
Tan .\mc'iican Colier Inire.iu Nvas organi/.c'd in furtherance of a 
resolution adopted .il the first I’an-Arnerican Coffee conference 
wfiii h rnci in Uogot.!, Colomhia, in (Ktolu-r 19,(6. Its origin.il 
nuTuliership included the goverrinieril coffee departnietila or the 
offic'i;ill>' reengni/ed c olfee associations of Brazil. C'olombia, Cuba, 
F ,1 S.dwidor, Nicaragu.'i and \'emv,uela. During the t>t‘riod from 
organization up lo km.p Costa Rica, llie Dominican Republic and 
.Mexii o joinc'cl t he bureau. 

Due of the- out standing object ivess of the hure.iu was to formu- 
l.ite a CO oper.ilivf eftort for the promotion of increased in per 
c .ipita I onsiimplion of coflce in the United Sf.itc-s through the crea¬ 
tion of a luml to conduct an educational am! advi-rtising campaign 
by an .is,M's>men( in llie growing countries on each bag of coflee 
i-.xporled to tite United Stales lyv member countries ol the bu¬ 
reau This ((I o|ic r.iti\e effort reiiresenied a ch.inge from the 
l)re\ious >i(ij.ition, where llie- trend had beem for e.ach producing 
lountrc- lo nmlertakc pi,ms for promoting it.s individual crop in 
the Utiited M.iles.ind el.sewhcTc‘. During the' first four-year period 
from tfie si.ni of (he bure.iu’s advertising (i9.>S to 1941), 
United State's colYee consumption increased from approximately 
ly I lb, [XT c ajiii,! to 15 7 lb. [k r c.ipif.i (approximately 20 ^', ). 
while il look years ( to icy(7i fora similar increase (a.c) 
lb,) to t.ikc' pl.nc. Other factors naturally entered into the ac- 
c omph.'liment of this inc rc'.ise (lower jwites and expanded im¬ 
ports', lull thi' joint effort of the nic'mliers of this bureau i.x)s- 
sililv ic'presenP'd t!ir most effec ti\'e single influence. 

The Inter-American Coffee Agreement.. —Df significance 
as a piont'er effort in international co-oper.ition Indwcen “cus¬ 
tomer" and “producer" to a.ssurc' long tc'nn sl.ibility of a market, 
the Inter .\merican Coflee agreement was signed in Washington, 
I) C . November ;S, iq.fo, b> representatives of the governments 
of 14 Latin .\merican coffee-producing c)untrie.s and by the 
Unitc'd Slates of .Nmc'rica (In alphabetical order, the 14 coun¬ 
tries were; Brazil, Colombia, Costa Rica, CuKa. the Dominican 
Reiiublic, Ecuador, Pil Salvador, Guatemala, Haiti, Honduras, 
Me.xico, Nicaragua, Peru, and Wnezaiela ) 

After the start of the zoth century, coffee had Iwcn subjected 


of prices which created a distinct threat to the economic stability 
of the producing countries. This condition likewise held grave 
implieations for the continued development of international re¬ 
lations neccs.sary for cementing the solidarity of the western 
hemisphere again.st its common enemies. The full significance of 
this situation became wholly ajiparent when representatives of 
the coffee-growing countries met in New York for the Third Pan- 
Arnerican Coffee conference in June and July, 1940, and it was 
the outgrowth of that meeting which led to the Inter-American 
Coffee agreement, the “first truly international co-ojx;ralive 
scheme for the regulation of the coffee trade and (he support of 
coffee jirices," To quote Paul C. Daniels of the .state department 
of the U.S., first chairman of the Inter-Aincrican Coffee 
board; “The Inter-American Coffee agreement is an attempt to 
provide effective rnea.sures for bringing the supplies of coffee in 
the international markets more nearly in line with existing de¬ 
mand, at prices which will be reasonable to both producers and 
consumers.” 

I'niqueness of the Inter-American Coffee agreement lies in the 
fact that it marked the co-oix‘ration of a consuming country (the 
I’liited Slates), having no producers of it.s own, with the produc¬ 
ing countries, which di'pended on the United States as almost 
their .sole consuming market at the time the agreement was formu¬ 
lated. 

The Inter-American Coffee agreement, ratified by the United 
Stales senate, has the status of an international treaty obligation 
of that country. Summ.irized. the treaty provides: 

Equitable allocation of the United Stales coffee market among the 
parlicijiating countries by limitation of exports from tho.se countries 
to an agreed basic annual quota totalling for all participating coun- 
trie-; 15.545,000 bags of approximately 152 lb. (green weight). The 
United State.s government, on its iiatf. agreed to limit the entry into 
the United States tor consumption, of coffee from any of the partici¬ 
pating countries to the amount of its quota, and further agreed to 
limit the quantity of coffet' which might be entered for consumption 
from all nonparticipating countries to a basic annual total of 355,000 
bags. 

The agreement set up as its administrative agency the Inter-Amer¬ 
ican Coffee board, consisting of one delegate representing each of the 
participating governments. Votes, however, were not uniform but 
divided as follows: I’nited States 12: Brazil q; Colombia 3; and one 
vote each for the other la participating c'^untries (based on relative 
coffee volume). A majority of 36 votes was, in general, necessary for 
action by the Board. Provision was made, in case of imminent coffee 
shortage In the United States market, for emergency increases in 
quotas, and the board was giv^en general power, upon majority wte, 
to increase or decrease quotas for the United Stales market by no 
more than 5% at any one time, and not oftener than once in six 
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months. Similarly the board could reduce quotas in case of emer¬ 
gencies by unanimous vote. The significant provision of this agree¬ 
ment was that participating governments agreed to maintain, insofar 
as possible, normal and usual operations of the coffee trade, and the 
hoard was authorized to appoint advisor>' committees so that con¬ 
sumers, importers, distributers of green and roasted coffee, as well as 
other interested persons, might be given an opportunity to express 
their views. 

The Intcr-American Coffee agreement also cot^ered the problem 
of markets outside the United States. It limited the amounts for 
exportation from each producing country to markets outside of 
the United States and did not exclude other producing areas from 
entering into participation in the agreement should they wish to 
do so. In limiting exports from producing countries to countries 
other than the United States, quota limitations were not assigned 
to particular countries or regions, but only in total. 

The agreement, although signed November 2S. 1940, did not 
go into effect immediately, since formal ratification by the re¬ 
spective governments was nece.ssary. On April 15, 1041, nine gov¬ 
ernments signed a protocol making it binding on themselves to 
res{)ect the quota agreement effective for the year starting Oct. i, 
1940. The agreement had been previously ratified by the United 
States senate Feb. 3, 1941, and enabling legislation was passed by 
the congress of the United Slates April 11, 1941. 

The main purpose of the Inter-American Coffee agreement was 
to make {Xissiblc the orderly marketing of coffee under the ex¬ 
traordinary conditions e-xisting from world conflict at the time 
of its inception, and there is little doubt that its original objec¬ 
tive was accomplished, in assuring terms of trade ecjuitable for 
both producers and consumers of coffee. 

Coffee in the United States During World War U.—In 
the year or two preceding 1941, Europt^an countries had been 
almost wholly lost as markets for coffee-producing countries. 
Exports to Asia had always been extremely limited, which left 
only North .America, particularly the United States, as almo.st the 
sole market for producing countries. 

The New York Coffee and Sugar exchange was closed by order 
of the office of price administration almost immediately after 
the United States declared w'ar on the Axis powers. Price ceilings 
were established on green coffee in contemplation of a shortage 
due to shipping probiems, which devclojx*d early in 1942 as the 
result of .ship sinkings in the sea lanes travelled by coffee ships. 
To conserve av.nilahle supplies in the United States and to assure 
equitable distribution throughout the entire cotinlry, conserva¬ 
tion order M-135 was issued by the war production l3oard of the 
United States, April 28, 1942, limiting deliveries of roasted coffee 
by domestic distributors to 75% of that during the correspond¬ 
ing {>eriod of 1941. To e.stabli.sh control and regulation of im- 
{K)rts, the United States government placed coffee under general 
imports order M-63. Shipping allocations (although high in pri¬ 
ority after essential war materials) were insufficient to maintain 
domestic inventories, and in September, 1942, permissible de¬ 
liveries were reduced to 65% of the base period. Almost simul¬ 
taneously, shipping requirements for war purposes increased and 
visible supplies in the United States were reduced to a point 
where it was determined that equitable distribution to con¬ 
sumers could not be maintained without the in.stitution of ra¬ 
tioning. This was put into effect November 22, 1942. Retail sales 
were “frozen” for one w'eek, and after midnight November 28, 
1942, under direction of the rationing division of the office of 
price administration, consumers in the United States began to 
buy coffee on the surrender of designated ration stampw from 
their war ration book i. The original ration was a pound in five 
weeks for each person over the age of 15; this was later reduced 
to a pound in six weeks, and then over a fjeriod of several 
months, gradually increased to a pound in three weeks. 

Reasonable impre/vement in the shipping .situation, aided by 
satisfactory progress against the submarine menace, so boosted 
the condition of coffee imports into the United States that at 
midnight, July 28, 1943, its pjurpose accomplished, rationing was 
eliminated. Thus coffee, having been among the first food com¬ 
modities rationed under wartime conditions, was actually the first 
to be removed from the restrictions of wartime control. 


Scientiffc Dcveloptnents.—Dcca^i inatnl C'o/b r —-A process 
was developed in Germany about 1900 by l>r, Ludwig Roselius. a 
coffee merchant, for the production of rua.sted coffee from which 
a large j)crccntage of the caffeine had been removed. The tech¬ 
nique was later improved by manufacturers in the United States, 
and a fairly large volume of sale developid. The details of 
processes for accomplishing decaft'einalion remained more or less 
secret. In general, however, it may be said that tlie result is at¬ 
tained through the use of steam, or liy soaking green coffee in a 
benzine derivative (ctherL The re.‘'Ult is a prodiici that is pure 
coffee, minus the exhilarating and stimulating effects of the 
natural product. Quality of the flavour and taste of deraffeinated 
coffee are matters of oj)iriion on the i)art of iiser.s. 

Soluble Cofec. —There arc two t>iH's of soluble coffee: (i) 
liquid extract and (2) dried, or deh>drated. In both instances, 
the product represents coffee tliat. In eifect. lias been l^rewed into 
beverage from roasted and ground beans ami ri'duced parti.dly or 
wholly into solid form. Liquid coffee extract had not. as late as 
1943. proved praetical, due largely to the factor of spoilage over 
a iH'riod. The jiopularity of soluble coffee in U)^; ami 1943, 
however, wars considerably enhanced by it.s inilitarv use as “field 
rations” under war conditions (prepared sim))l\’ bv the addition 
of hot walerj. 

Co fee Plastic. —During the early years of World War II. 
after the Eurc)|x?an markets were lost, when excess production 
became an iiu-scapable fact and coffee price's were at an ex¬ 
tremely low point, there was a great incenlic’c to tr\' to develop 
I new uses for coffee, ExiH'rimcnls led to the develoimient of cof- 
I fee plastic, which by 1943 had reached the pilot-plant stage in 
Brazil. After caffeine and other by-products had been extracted 
from green coffee, it was found that the remaining cellulose ma¬ 
terial could be convertf'd into plastic—one bag of coffee (132 lb. 
green weight ) producing about 40 sq.ft, of iilastic, ^ in, thick. 
As late as 1943 it appeared questionable, however, whether .such 
plastic would eventually hold an economic standing, in relation to 
other plastics, with coffee at normal cost. 

HOW TO MAKE COFFEE 

Making a cup of good coffee is an art in which anyone can be¬ 
come proficient. Yet it require,s the same careful attention as is 
given to the preparation of cither articles of food. There are five 
essential rules to be followed in making coffee. 

(1) Measure, both coffee and water accurately. It is impor¬ 
tant to use the same pro|K>rtions every time coftee is made to be 
sure it will always taste the same. One heaping tablespoon (or 
more accurately tivo level tablespoons) of coffee to each cup of 
water is a generally accepted standard. A “cup” of water may 
vary from 6 oz. (I standard measuring cup) to H oz. (I pint), de¬ 
pending on individual taste as to strength 

(2) Time cofcc-malnn^ carefully, ('offee slioiild be in contact 
with water for a definite length of lime, deyiending ujion the t>’pe 
and capacity of the coffee-maker, as well as the strength of bev¬ 
erage desired. After the correct timing for any individual method 
or taste has been determined, it should be adhered to; otherwise, 
results will not be uniform. 

(3) Keep the cofee-maker clean. A scrupulously clean coffee¬ 
pot is essc'iitial. Coffee oils have a tendency to cling to the* inner 
surface.s of utensils and eventually give an undc'sirable flavour to 
(he brew. In addition to regular and careful washing ever>' time 
coffee is made, it is advisable (o boil the cofft:e-maker at least 
ever\’ two weeks in a solution of socla and water, using 11 fat)lc- 
spoon of soda to a quart of water. This keefis the coffeepot 
sweet in taste and free of musty odours. Metal coffeepots should 
be scrubbed with steel wool and a solution of vinegar and water 
used for boiling out, instead of .•^oda. 

(4) Never boil or overheat cofee. Boiling drive-s off the aro¬ 
matic substances from coffex' and is detrimental to the quality of 
the beverage. Coffee can be brou?,ht to a boil but should not be 
allowed to continue boiling. 

(5) Serve cofee as soon as possible after it is made. Coffee 
always tastes best if screwed immediately after brewing is com¬ 
pleted. It cannot be allowed to cool and then reheated without 
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injuring its flavour. If it i.s necessary to let coflet* stand for any 
leiitfth of time after makinK, it should be kept at seiA'inR tem¬ 
perature. by placing the utensil in a pan of hot water, putting it 
on an asbestos [dale over a very low tlainc, or tuoving it to the 
back (jf the stove where it will keep hot without a rise in tem- 
[wrature. 

There are four different lyjx-s of <offee-inakers in general u-.c 
f(;r (offee-rnaking in the home; old-fashioned (ofteepol (or sauce¬ 
pan); drif) pot; vaiuuin-fype i offee-rnaker; and |K*rcolator The 
iniia^rlanl ciuesfion i.s not much “what i.s the be.^t method of 
coff(>e-making,’’ as “what is tfie l)est procedure for making coffee 
by any particular method,’’ since there is a right way and many 
wrong wa\ s fcjr eat h. 

Coffeepot. —(’otfee can i)e made in the old-fashioned coffeepot ' 
in two wavs—tlie “usual method ' or the* “steeping method.’’ 

I'sual Mrthod Bring the ref|uired amount of coffee and 
water just to hotline] (do not allow [toiling U> continue for more 
than a lew setonds). Stir well .and remove from tin* lire. A 
dash of cold water helps to sc'ltle the* grounds and the coffee 
should be allowed to set fetr about 5 min., when it is reach' to be 
screed. It is best to pour the Iteverage off the grounds into a 
sc-rving jxtt or some other vessel. 

.S7ee/;/m; M 1 1hod - Vom boiling water over the ground coffee j 
and stir well. After or 3 min. stir again and then allow to 


also a casket or chest in which jewels or preciou.s goods are kept, 
and. if of large dimensions, clothc.s. The marriage coffers in Italy 
were often richly carved and gilded, and sometimes painted by- 
great artists. (5ee Chest.) 

COFFER-DAM, a dam formed to enable foundations to 
be laid in a site which is under water. The engineer surrounds 
the site with an embankment in such fashion as to form an en¬ 
closure from which the water is excluded. 

Where the depth of wtiler is small and the current slight, sim¬ 
ple clay clams may be used, but in general coffer-dams consist of 
tw'o rows of piles, the s[)ace between which is packed with clay 
puddle. The clam must be .sufficiently strong to withstand the 
exterior pressure to which it is exposed when the enclosed space 
is j)umped drv. See Da.ms. 

j COFFEYVILLE, a city of Montgomery county, in south¬ 
eastern Kansa;., L on the Verdigris river, near the southern 

boundary «jf the state. It is on federal highways 166 and 169 
and is served by tlie Missouri Pacitic. the Santa Fe, the Missouri- 
Kansas-'Fexas and the Union Elearic railways. It has twa^ air¬ 
ports. 'I'he jiopulation was in 1925; 16,198 in 1930; 17,355 

in 19.JO. 

(‘((ffeyville is an industrial, business, agricultural and dairy 
(entre; is in the mid-continent gas and oil field. It lias two 
oil refineries, zinc smelter, four llour and feed mills, two brick 


slee|,» for about 10 min. I)t. i an\ into a serving pot. Beverage will 
be (juile free of sediment or suspended matter. Particularly' good 
for making only one or two cups at a time. 

Drip Method, 'rin't'e are many kinds of driji jjots. Ip gen¬ 
eral, ground coflee is placed in an upper basket si-ction and fresh, 
briskly boiling wali-r is jioured over it and is allowed to drip 
into a lower retcpl.nle .Some drip pots use (loth or paper tillers; 
others do not, deiHiuling upon I he c oust rin lion of th(“ dripjiing 
seciion. The best drip pots are those which hold water in cc»n- 
tact with the ground collee somewhe-re between .six and eight 
minutes, ('asler driiiping is likely to rcsull in weak and unsatis¬ 
factory lavcnage. It is imi>c)r1ant, in using drip pots, to operate 
(hem at not less than two-lliircls capacity. If smaller amounts arc 
made, the water will drip through loo fast and the resulting brew 
be thin and weak, 

Vacuum-type Coffee-maker, —'I’liis usu.illy consists of an 
upper and lower bowl, with a filter made of cloth, glass or por- 
cfl.iiii. Water sliouhl first be permit led to boil in the lower 
bowl before the upper bowl containing the tiller and coftee is set 
into position. \Va(er in lower bowl i.s forced by slcxim pressure 
into the upper bowl, and aftcT the mixture in the uplier bowl 
has been stirred, it .should be allowed to infuse from 3 to 6 rnin., 
the exact lime depending upon the particular i>ot, si>eecl of tiller¬ 
ing, and individual prc-ference as to strength. When the coffcM-- 
maker is rc-movc'd from tlie heat, vacuum causes the lic|uicl to be 
drawn back into the lower bowl. Filter doths used in this (yiH* 
of (oliee-maker should be c.irefully taken care of. Never wa.sh 
with soap Rin.se (Intli well and keep inumTsed in a glass of clean 
cold water. Never .ilhtw to dry out. (’ottee oil cannot easily be 
w.islied out and -I cre.itc-s a .stale taste if cloth i.s allowed to 
Iteeome dry. 

Percolator. —Timing is particularly important to make (c-rlain 
cotfec' will taste' the same at every mc'al. Underjrereolalion re¬ 
sults in weak, lliin beverage. Overiiorcolation gives a “cctoked” or 
“stewed ■ taste' ami unsatisfactory flavour. 'Fhe time required for 
brewing in ihtc olators varit's with different makes and sizes, the 
temiH'ralure of water used (that is. starting with hot or cold 
Wiiter) and volume of water to be heated, as well as the point at j 
which the jHTcolalor begins regular pumping. The.se are all fac¬ 
tors to be taken into considc'ration. tienerallv good resuk.s can 
be expected, however, if gi'iitle “perking ” under reduced heat is 
continued for .seven to ten minutes after steady pumping .starts. 

Biiu.iiKCKAi'UY,— William ( 3 . t’kor.s. All About Cofrr (:d cd. 0135) 
and-( o/fer Xlrrehaudisinf: (1930) ; I)can Frciday, ‘■The Stnrx of 
I’olfec'” in Satural Utstmy (Dec , 19391; Heinrich Eduard Jacob. 

. Thr A'/xV of a Commoditx (ic)35l ; D. Wickizer, Thr Worhl Cof¬ 
fer Jj(>noni\, with SprcUii Rrfrrrnt r to Control Schrmrs (1041) 

(T. (' VV.) 

COFFER, in architecture, a sutik ixinel in a ceiling or vault; 


I and tile i>lant.s, t;ink car plant, two foundries, four oil and gas 
j machinery imliistries and aircraft factories. 

I Uoffc-ycille was fouiiiled in 1S69 am! incorporated in 187;?, It 
I wa- named alter Ccdonel J:ime.s A. Coffey,who established a trad- 
I ing post there in i.sbS. .\fter the railway came through it became 
j a shipping j)oint for cattle from Te,xas and Indian Territory and a 
I trade- cc'iitre for a wide area. Natural gas was discovered in 1S92. 
' COFFIN, the receptacle in which a coiqisc is confined (Lat. 
eophinus. a coffer, chest or l)a.ske(, liul not “cciffin" in its present 
sense'. Ihe (ireeks and Romans dispensed of their dead both by 
burial and by cremation, (ircek coffins varied in shape, being in 
the form of an urn. or like' the modern coffins, or triangular, the 
I body being in a sitting posture*. The material used was generally 
burnt clay, ami in some cases this obviously had first been moulded 



Canoe burial formerly practiced among American Indian tribes 

Tfio corpse, wrapped in skins or other covering, was laid in a canoe and 
placed on a wooden scaffold, where it remained for a certain period while 
mourners kept watch below. Sometimes the canoe coffin was set afloat on 
the water, to be carried in the direction of the current 

round the body, and so baked. In the Christian era stone coffins 
came into use Examples of these have frequently been dug up 
in England. Thosi- of the Romans who were rich enough had their 
coffins made of a limestone broughl from .Vssos in Troas, which 
it was commonly lilieved “ate the body '; hence arose the name 
sarcophagus ((;.r.*. 

The coflins of tlie Chaldaeans were generally clay urns with the 
top left ojx'n, rc.sembling immense jars, mouided round the body, 
as the size of thv* mouth would not admit of its introduction after 
the clay was baked. The Egxptian coffins, or sarcophagi, as they 
have been improperly called, are the largest stone coffins knowm 
and are generally higlily {xilished vand covered with hieroglyphics, 
usually a history- of the deceased. Mummy chests shaped to the 
form of the body were also used, being made of hard wood or 
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papier m 4 che painted, and bore hieroglyphics. Unhewn flat stones 
were sometimes used by early European peoples to line the grave. 
One was placed at the bottom, others stood on their edges to form 
the sides, and a large slab was put on top, thus forming a rude 
cist. In England after the Roman invasion these rude cists gave 
place to the stone coffin which was used until the i6th centurv’. 

Primitive wooden coffins were formed of a tree-trunk split dowm 
the centre, and hollowed out—a type still in use among peoples in 



BY COUBTI^Y or THI MtTROPOLlTAN MUSEUM Of ABT 


A MUMMY CHEST COVERED WITH STUCCO. XVII-XVIHTH DYNASTY 
This typo of coffin, shaped in tho form of Ihc body of th« dcooasfd, was 
favoured by loss wealthy Egyptians. The example above was excavated at 
Thebes 

the lower culture. The earliest specimen of this type is in the 
Copenhagen museum, the irnph'ments found in it proving that it 
belonged to the Bronze. Age. This type of coffin, more or less 
modified by planing, was used in meili.aeval Britain by tho.'-e who 
could not afford stone, while the poor were burieil without coffins, 
wrapped simply in cloth or even covered only with hay and 
flowers. Towards the end of the i7tli century, toffins became 
usual for all classes. 

Among the American Indians some tribes, e.g., the Sacs, Foxes 
and Sioux, used rough hewn wooden coffins; others, suth as the 
Scris, sometimes enclosed the corpse between the carapace and 
plastron of a turtle. The Seminoles of Florida used no coffins, 
while at Santa Barbara, California, canoes containing corp.ses 
have been found buried, though they may have been intended for 
the dead warrior's use in the next world. Rough stone cists, too. 
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A SCULPTURED ROMAN SARCOPHAGUS FOUND AT TARSUS 
In the resemblance of this lid to the roof of a house, is preserved tho original 
idea of the coffin as a dwelling-place for the dead. Since (he Roman coffin 
was usually placed against a wall Inside a tomb, the back is generally free of 
decoration 

have been found in Illinois and Kentucky. In their tree and 
scaffold burial the Indians sometimes used wooden coffins or 
travois baskets, or the bodies were simply wrapped in blankets. 
Canoes, mounted on a scaffold, near a river, were used as coffins 
by some tribes; while others placed the corpse in a canoe or wicker 
basket and floated it out into the .stream or lake. The aborigines 
of Australia generally used coffins of bark, but some tribes em¬ 
ployed baskets of wicker-work. 

Lead coffins were used in Europe in the middle ages, shaped like 
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the mummy chests of ancient Egx^it. Iron coffins were certainly 
used in England and Scotland as late as the 17th century. The 
coffins used in England to-day are generally hexagonal in shaix;, of 
elm or oak lined with lead, or with a leaden shell. In America 
glass is sometimes used for the lids, and the inside is lined with 
copper or zinc. The coffins of Fiance and (lerm.my and the Con¬ 
tinent in general usually have sides and ends i>arar.el. Coflins used 
in cremation throughout the civilizeil world are of .some light 
I material easily consumed and yielding little ash Ordinary thin 
deal and papier mdelie are the fa\'i)iirite materials, ColVins for 
what is known as Earth to Earth Burial are made of wicker-work 
covered with a thin layer of papier mac he over clotli. 

Bioi.ioGUAriiY.—l)r. H. C. Yarrow, ‘'.Study of tlie Mortuary Cus¬ 
toms of the IS’orlli American Indian.s,” Report oj Bureau ol Amer. 
Ethnal. vol. i. (jS.Si); Rev. J. KdY’anl N'aux, Church Folk-lore 
(1S04). C. V. Creagh, “On Unusual Forms of Burial by People oi 
the Fast ('oast ot Borneo,” J.A.l. vol. \.\vi. (iSoo-o;); David 1 . 
Bushnell, Jr.. “Burials of the Alconquian, .Siouan and Caddoan 'Fribes, 
west of tlic Misstssippi,” Smithsonian Institution, Bureau ol Ethnology, 
Bulletin .Vj (loj;). 

COG. (i) A broadly built, rouncbshajied ship, useil as a 
trader and also as a ship of war till the 15th century (M E. 
rogge, f/. O.Fr. copiuc, from which “cock-boat” is derived). (:) 
A tooth in a series of teeth, on tlie circumference of a wheel, 
which works with the tooth in a corresponding scries on another 
wheel (see MrciiANir.s). (;>) A slang term for a form of cheating 
at (lice. 

COGERS’ HALL, a L indon tavern debating society. In¬ 
stituted in 1755 at the While Bear Inn, Fleet street, and moved 
about 1850 lu Shoe lane; in 1871 it. migrated to the Barley Mow 
Inn, Salisbury s(iuare, IvC., and has siru e movetl to the Cannon 
Inn, Cannon street, K.('. 'I'he accepted derivation is from 
Descartes’ Coejlo, er^o ,\unt. “'I'he Socii'ly of I'hinkers.” The 
.aims of the C'ogers were “llic jiromotion of the liberty of the 
subject and the freedom of the press, the nuiintenance of loyalty 
to the laws, the rights and claims of humanity and the practice 
of public and private viitue.” Among its early members Cogors' 
Hall reckoned John Whlkcs, one of its first presidents, and Curran. 
Later Dickens w.is a prominent member. 

.S’ce Peter Rayleigh, Hi.storv of Ye Antient Society of Cof^rrs (itjoji. 

COGHLAN, SIR TIMOTHY AUGUSTUS (1850-19.^01, 
Australian civil .servant, second .son of Thomas Coghlan, an Jri.sh 
Roman Catholic, was born in Sj’dney and educated at Sidney 
Cirammar School. He went into Covernment service in 1875, in 
the Public Works Department, and in 1884 became assistant 
engineer of harbours and rivers. In 1885 he was apiiointcd head 
of the newly-created department of statistics, and was responsible 
for the preparation of much valualilc material, including a full 
statistical register of trade and commerce in New South Wales. 
His most iinport.'int work is the History of Labour and Industry 
in Australia (4 vols. 1918). He also published; Wealth and /Vog- 
ress of New South H'u/e.v ( t8;";7 ); Statistical Account oj Australia 
and New Zealand (iSiji ); Pro^\ress of Australia in the igth cen¬ 
tury, in collaboration w'ilh the Hon. T. T. Ewing ( 1903). 

From 1905 to 1915 he held the post of Agenl-Ueneral for 
Xew South Wales, and was knighted in 1914. He was re-ajipointed 
from i9if>-i7, 1920-25, and again on the resignation of Sir Arthur 
Cocks. With Sir Joseph (.’ook he reprcsenti'd Australia on the 
I’acific Cable Board, and he held various public aiiiiointments in 
Xew South Wales (Chairman of Board of Old Age IVnsions, 
('IC-V. serving also on several Royal Commissions. He took a great, 
interest in vital statistics, and was in charge of the censu.s in 
Xew South AValcs in 1891 and 1901. He died on Ajiril 10, 1926. 
COGHLAN, CHARLES FRANCIS (1841-1899), Irish 

actor, was born in Paris, and made his first London apiiearancc in 
i860. He went to America in 1876, where he remained for (he 
re.st of his life, playing first in Augustin Daly’s company and then 
in the Union Square stock company, during the long run of The 
Celebrated Case. He also played with his si.ster, and in support of 
Mrs. Langtry and Mrs. Fiske, and in 1898 produced a version of 
Dumas’ Kean, called T/ic Royal Box, in which he .starred during 
the last years of his life. He died in Galveston (Texas), on Nov, 
27, 1899. 

His sister, the actress Rose Coghlan (1853-1932), went to 
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Amerua in 1.S7J. was ajjain in En>?lanci from 1873 to 1877. |)laying 
with Harry' .Sullivan, and then returned to America, where she 
liccame promincTii as Countess Zicka in/Jip/owucy, and Stephanie 
in Foriiet-mt ~nt>t. She was at Wallack’s almost continuously until 
1888. and sub.secjuently a|)p< arcd in melodrama in parts like the 
title-role of the Sportina^ Duchess. 

COGNAC, a town of southwestern France, capital of an 
arrondissevient in the dejiarlment of Charente, on the left bank 
of the river ('harente. 2t, mi W X W, of Anpouleme. Pop. 

15,604 'I'ln' streets of the old town are very narrow, but the 
newer parts have ofwii s[)aies sin li as the Parc Frangois P*^ over¬ 
looking' I hr Charente. In 1526 Cofjnac Rave its name to a treaty 
concluded aRainst f.’harles V by Frarn is I, the tKifie, Venice and 
Mifati Its possession was contc-steri during tlie wars of religion, 
and in 1570 it became one of the Huinunot stronRholds. In 1651 
it su( (es'-fully sustained a sieRc- aRainst Louis 11 . jirince of Conde, 
h-adcr of the hroiide 'I'he 12th century church of St. Le^er 
preserve's a tine Romanesque fagade and a lower of the 15th cen¬ 
tury, A castle of the rjth and tbih cc-nturics, once the residence 
of the counts of .\nRouh'‘me, and a mc-cliaeval Rate stand in the 
cclcler [cirl of the* town. CoRnac: is the seat of a subprefert and has 
triliunals of tirsi instance and of fommerce, a council of trade 
arbitralc)rs .and a chamber of commerce Its most important in¬ 
dustry is the distillation of the brandy (r/.r. > to which the town 
Rives its name 

LarRe f|uanlities of brandy are carried, by way of the river, 
to the neiRlibouriiiR jiort of Toniiay-Charenh'. The industries sub¬ 
sidiary to the brandy trade, such as the niakinR of ca.ses and 
bottles, ot( upy many hands. A considerable trade is maintained 
in Rrain and cattle. 

COGNE, a vilhiRe, province of Aosta, Italy, frtuii which town 
it is lb mi clue soulli hv road (n mi direct V Pop ( ic;^')) 617 f of 
(onunmie, ) If lies at the northern foot of the Gran I‘ara- 
cliso and is a favourite summer resort. \’ic(or Emanuel II formed 
.1 shootiriR reserve here for wild Roat and chamois. The im- 
[lortant iron miiu'.s ludongiriR to the Ansalclo company lie cast of 
tilt' villaRC' 

COGNITION means “knowing,” in (he widest sense of the 
term. In psychology it is used to denote one of the three ultimate 
functions or proc t'sst'.s of ccmsciousncs.s, the othcr.s being feeling 
and conation (or svilling). Cognition includes every mcnt.il proc- 
f.ss that tan be dc">cribed as an experience of know'ing as dis¬ 
tinguished from an experience’ of feeling or of willing; it includes, 
in short, all proce.''S of cunsc.iousne.ss ly which knowledge is built 
up. In its most f.uniliar and fully dt'veloiM-d form it is known as 
judgment, in which a cfrt.iin oliject (known logically and gram¬ 
matically' as ;i “subic'Ct”) is disc riminated from otlu*r objects and 
char;tcterizecl by some ccjiueiit or concepts. Although cognition 
is leaciily distiiiguishahle from feeling and conation, yet in the 
actual ilow of meiit.il life the three types of exjierieiicc arc always 
found toRc-ther, not separate, Init one of them is usually pre- 
clominanl in one total exiH'rience, another in another, and thi.s 
fact facilitates their nuiiu.d discrimination. Psychologvq as a 
descriptive .science, is not concerned with the epistemological 
question, how external objecl.s can be revealed in subjective 
ex|H'riences; it simply takes at their face value these cognitive 
exjH-riencc.s in which objects app<*ar to be known somehow, and 
leaves the critical probli'ins to epistemology and logic. 

.SVc I'sYc iroi.CKcv. and Knowi Kix.i;, Tnr.oRV of, and authorities there 
ijuolc'cl 

COGNIZANCE, knowledge, notice, especially judicial notice, 
the right of trving or considering a case judicially, the excrci.se of 
iurisdiition by a court of law. In heraldry a "cognizance” is an 
emblem, badge or device used a.s a distinguishing mark by the 
body of retainers of a royal or noble house. 

COHAN, GEORGE MICHAEL (1878-1943), .American 
actor, author and producer, was bom in Providence, R.I., July 
4. 1S78. His parents were of the theatrical profestsion. and at an 
early age ho appeared with (hem in juvenile parts, subsequently 
taking coritedy roles in vaudeville and on the legitimate stage. 
•Also at an early age he l)egnn writing plays and fiopulaT songs. 
A description of his early experiments and the stage career of 


j the "Four Coharfs” is in his autobiography, Twenty Years on 
Broadway and the Years It Took to Get There (1925). 

Among his productions may be mentioned The Governor’s Son 
(igot); Forty-five Minutes from Broadway (1905); The Talk 
of New York (1907); Get-Rich-Quick Wallingford (igio): 
Broadway Jones (1912); Seven Keys to Bald pale (1913); The 
Tavern (1920J; The Song and Dance Man (1923); American 
Born (1925). Among his best-known appearances w'ere in Ah 
Wilderness! (1933) and Fd Rather Be Right (1937). His career 
was the subject of a motion picture, Yankee Doodle Dandy 
(1942). He w'as the composer of numerous songs, including the 
famous "Over There" of World War 1 ; for writing the latter he 
received a Congressional medal. Cohan died in New York city 
Nov. 5, 1942. 

COHEN (Hebrew for "priest”), a Jewish family name, imply¬ 
ing descent from .Aaron and the Hebrew priests (Cohanim). 
Many families claiming such descent arc, however, not named 
Cohen. Other forms of the name are Cohn. Cowen, Kahn, etc. 

See J. Jacot)S, Jewish Encyclopaedia, iv, 144. For Cohen—Episcupus, 
see H. P. Stokes, Slud. in Anglo-Jew. Hist., JQ15, p. 18: for variations 
of Cohen, see A. M. Hvarason, Jew. Lit. Annual (for 1903), 1904, p. 70. 

COHEN, ERNST JULIUS (1S69- ). Dutch chemist, 

was born at Amsterdam on March 7. 1869. He studied chemistry 
under Arrhenius at Stockholm. Moissan at Paris, and Van t’Hoff 
at Amsterdam; he became assistant to the latter in the university 
(hemi(;il laboratories at Amsterdam in 1893 'ibd in icjoj he was 
a()pointed professor of physical chemistr\' at the University of 
Utrecht. 

Cohtm’.s most important work wa.s on the allotropy of met.als, 
and particularly of tin; this was published mainly in the ix'riods 
1900-02 and 1911-12. He was the author of a large number of 
pajier.s on physical and electro-chemistry, and his piezo-chemical 
studies are important. His pafiers were jiuhlishcd chiefly in the 
Dutch and German scientific journals. 

Cohen also wrote Studies in Chemical Dynamics after Van 
t’Hoff (1896); Physical Chemistry for Biologists, Inorganic 
Chemistry for Medical Students (1907); and Jacobus, Henricus 
Van t’Hoff, His Life and Work (1912). Cohen in 1926 was made 
a foreign member of the Royal Society of London. 

COHERER, a device by means of which a feeble oscillating 
electric current may be detected by a galvanometer (q.v.} or tele¬ 
phone (q.v.), the essential characteristics being that the current 
through the coherer is concentrated at a point and that the re¬ 
sistance (see Resistance, Measurement of) of the material has 
a negative temperature coefficient so that the coherer is self¬ 
restoring. A .simple form of coherer consists of an oxidized iron 
plate against which rests the point of a steel needle. (See Tfle- 

PHONE.) 

COHESION: see Solid State, Theory of. 

COHN, FERDINAND JULIUS (1828-1898), German 
Ixitanist, was born on the 24th of January 1828 at Breslau. He wa.s 
educated at Breslau and Berlin, and in 1859 became extraordinary, 
and in 1871 ordinar>', professor of botany at Breslau university. 
He w'as contemporary with N, Pringsheim, and worked with H. 
R. Goeppert, C. G. Nees von Escnbeck, C. G. Ehrenberg and 
Johannes Muller. He made remarkable advances in the estab¬ 
lishment of an improv’ed cell-theor>q discovered the cilia in, and 
analyzed the movements of. zoospores, and pointed out that the 
protoplasm of the plant-cell and the sarcode of the zoologists were 
one and the same physical vehicle of life. ^Although these early 
researches were especially on the Algae, in which group he insti¬ 
tuted marked reforms of the rigid system due to F. T. Kiitzing. 
Cohn studied such varied subjects as Aldorovanda, torsion in 
trees, the nature of waterspouts, the effects of lightning, physiol¬ 
ogy' of seeds, the proteid cry'stals in the potato, which he discov¬ 
ert, formation of travertin, the rotatoria and luminous worms. 

It is, however in the introduction of the strict biological and 
philosophical analy.sis of the life-Jhistories of the lower and most 
minute forms of life that Cohn s greatest achievements consist, 
for he applied to these organisms the principle that we can only 
know' the phases of growth of microscopic plants by watching 
every stage of developyment under the microscope, just, as we 
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Jeam how different are the youthful and adult appearances of 
an oak or a fern by direct observation. His account of the life- 
histories of Protococcus (1850), Stephanosphaera (1852), Volvox 
(1856 and 1875), Hydrodictyon (i86i), and Spaeroplea (1855- 
1857) among the Algae have never been put aside. The first 
is a model of what a study in development should be; the last 
shares with G. Thuret’s studies on Fucus and Pringsheim’s on 
Vauchcria the merit of establishing the existence of a sexual 
process in Algae. Among the Fungi Cohn contributed important 
researches on Filobolus (1S51), Empusa (1855), Tarichium 
(1869), as well as valuable work on the nature of parasitism 
of Algae and Fungi. 

Cohn may be said to have founded the science of bacteriology. 
He seems to have been always attracted particularly by curious 
problems of fermentation and coloration due to the most minute 
forms of life, as evinced by his papers on Motuis prodigiosa 
(1850) and “Cber blutahnlichc Farbungen” (1850), on infu.soria 
(1851 and 185:;), on organisms in drinking-water (1S53), “Die 
Wunder dcs Blutcs” (1854), and had already published several 
works on insect epidemics (1869-1870) and on plant di.seases, 
when his first specially bacteriological memoir {Crenothrix) ap¬ 
peared in the journal, Boitrdge zur Biologic, which he then .started 
(1870-71 ), and which has since become so renowned. Investiga¬ 
tions on other branches of bacteriology soon followed, among 
which “Organismen der Pockenlymphe’’ (1872) and “Untersuch- 
ungen fiber Hacterien” (1872-1875) are most important, and laid 
the foundations of the science. Cohn brought out and helped R. 
Koch in publishing his celebrated jiaper on Anthrax (1876), the 
first clearly worked out case of a bacterial di.scase. 

Among his most striking discoveries may be mentioned the na- i 
ture of Zoogiuea, the formation and germination of true .spores 
—which he obstirved for the first time, and which he himself dis¬ 
covered in Bacillus subtilis —and their resistance to high temixira- 
tures, and the bearing of this on the fallacious ex{)criments .sup¬ 
posed to support abiogenesis; as well as works on the bacteria of 
air and water, the significance of the bright sulphur granules in 
sulphur bacteria, and of the iron oxide deposited in the walls of 
Crenothrix. His discoveries in these and in other departments 
atte.st his acute observation and reasoning powers. Cohn had clear 
jicrceptions of the important bearings of Mycology and Bacteriol¬ 
ogy in infective diseases, as shown by his studies in insect-killing 
fungi, microscopic analysis of water, etc. He was a foreign mem¬ 
ber of the Royal Society and of the Linnean Society, and xcceived 
the gold medal of the latter in 1895. He died at Brc.slau on June 
25, 1898. 

Lists of his papers will be found in the Catalogue of .Scientific 
Papers of the Royal Society, and in Brr. d. d. hot. Gesellsch., vol. xvii. 
p 196 (1899); see also P. Cohn, Ferdinand Cohn, with Life by 
F. Rosen. 

COHN, GUSTAV (1840-1918), German economi.st, born | 
on Dec. 12, 1840, at Marienwerder, West Prussia, was educated 
at Berlin and Jena and became profe.s.sor of political science first 
at Zurich (1S75), and then at Gottingen (1884). He died at 
Gottingen on Sept. 20, 1918. His principal works are: 

Untersuchungen iiber die engliuhe Eisenbahnpolitik (Leipzig, 1874- 1 
7S) ; System der Nationalbkonomie (Stuttgart, 1885) ; Finanzwissen- 
schaft (1889); Nationalbkonomische. Studien (1886), and Zur Ge- 1 
schichte und Politik dcs Verkehrswesens (1900). 1 

COHNHEIM, JULIUS (1839-1884), German phy.siologi.sl, 
was bom at Demmin on July 20, 1839, J^^d died on Aug. 15, 1884 
at Leipzig, After serving as an army surgeon in 1864-65 he 
became an assistant in the Pathological institute in Berlin and 
was the most distinguished of Virchow’s pupils. He was subse¬ 
quently professor of pathology at Kiel (1868), Breslau (18729 
and Leipzig (1876), where he was also director of the Patholog¬ 
ical institute. He was a brilliant teacher, and Ehrlich was among 
his pupils at Breslau. His first important dissertation on inflamma¬ 
tion of serous membranes appeared in 1861, and was followed by 
other important papers on that subject from 1869 to 1873. Un 
this question his teaching was opposed to that of Virchow. He 
showed that inflammation is due to the passage of white corpuscles 
through the walls of the capillaries and that pus is formed largely 


979 

of these corpusides in a disintegrated state. Cohnheim made 
many useful innovations in the method of microscopical work. 
His most important book is his VorlcsungcH hber allgcmcine 
Pathologic (2nd ed. 1882). 

COHOES, a manufacturing city of Albany county, New York, 
U.S.A., 9m. N. of Albany, on the Hudson river al the mouth of the 
Mohawk. It is serx’ed by the Delaware and Hud.coii .and the New 
York Central railways, and by the State barge canal. The poini- 
lation in 1920 was 22,987 (22.9^b foreign-born white), and was 
21,955 in 1940 by the federal census. 

Water power from the falls of the Mohawk (75ft. high and 
900ft. across) is supplemented by a hydro-electric plant develoi»- 
ing 54.000 horsepower. 

Chief among the many manufactures are cotton and woollen 
knit goods, cotton fabrics, collars and shirts, machinery, wall¬ 
paper and tractors. Cohoes was part of the manorial grant made 
to Killian van Rensselaer, and probably it was settled soon after 
1629. It was incorporated as a village in 184S and as a city in 
1869. The van Schaick manor house was the headf]uart('rs of Gen. 
Schuyler during part of the Revolutionary War. The old lolonial 
military road from All.)any to Ft. Edward and Lake George runs 
through the city. 

COHORT (Lat. cohors), originally a place entlo.s('d; in the 
Rom.an army, the name of a unit of infantry. The troops of the 
first grade, the legions, were divided into cohorts, of which there 
were ten in each legion: the cohort thus contained 600 men. 
Among the troops of the second grade (the auxilia) the cohorts 
were independent foot regiment.s 500 or j ,000 strong, torre- 
sponding to the alae, which were similar regiments of cavalry; 
they were generally posted on the frontiers of the empire in 
.small forts of four to eigljt acres, each liolding one cohort or ala. 
The special troops of Rome itself, the rra(‘torian Guard, the 
Urbamc Cohortes, and the Vigilcs (lire brigade), were divided 
into cohorts (.tee further R().man Army). The phrase cohors 
pracioria or cohors aniicorum was sometimes used, especially 
during the Roman republic, to denote the suite of the governor 
of a province; hence developt'd the Praetorian cohorts which 
formed the emperor’s bodyguard. 

In l)iology, “cohort” is a term for a group of allied orders or 
families of plants or animals. 

Sec }. E. Sundys, Companion to Latin Studies (1921), sections 380, 
403, 714 et seq., 723-4, 728, 730, 773, io8y. 

COIF, a close-fitting covering for the head. Oiiginally it was 
the name given to a hcad-covcring worn in the middle ages, tied 
like a niglit-cap under the chin, and worn out of doors by both 
sexes; this was later worn by men as a kind of night-cap or 
skull-(ap. The coif was also a close-fitting tap of white lawn or 
silk, worn by English .serjeants-at-law as a distinguishing mark 
of their profe.ssion (see Serjeants-at-Law). 

COIMBATORE, city and district, British India, in the Ma¬ 
dras presidency. The city is situated on the left bank of the Noyil 
river. 305 mi. from Madras by the South Indian railway. In J941 
it had a population of 130,348. The city .stands 1,437 ft. above 
.sea level, is healthy, and is rendered additionally attractive to 
European residents by its picturcsciuc pos.ilion on tlic slope.s of 
the Nilgiri hills. The famous temple of I’erur lies 3 mi. E. of 
Coimbatore. Coimbatore is an important industrial centre, carry¬ 
ing on cotton weaving and spinning, tanning and the manufacture 
of coffee, .sugar, manure and .saltpetre. It has two .second-grade 
colleges, a college of agriculture, training and industrial .schools, 
and a school of forestry. 

The District of Coimbatore has an area of 7,121 sq.mi. It 
is a flat, open country, hemmed in by mountains on the north, 
west and south, but opening eastwards on to the great plain of 
the Carnatic; the average height of the plain above .sea level is 
about 900 ft. The principal mounfain.s arc the Anamalai hilLs, in 
the south of the district, rising at places to a height of between 
8,000 and 9,000 ft. In the west the Palghat and Vallagiri hills 
form a connecting link between the Anamalai range and the 
Nilgiris, with the exccjition of a remarkable gap known as (he 
Palghat pass. This gap, which completely inter.sccts the Ghats, 
is about 20 mi. wide. In the north the Cauvery chain extends 
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caslwanJ.s from the Nil^iris, and rises in plates lo 4.000 ft. Tin* 
print ifjal rivers are the C’auvery, Bhavaiii, Noyil and Amravati. 
There are nutncrotis (anai.'^, wells and tanks f<jr irrigation. Coim- 
Ijafort flisiriit wa . attjihred By the. Hntish in i7fe; at tie* 
of the war which ended with the death of Tippoo. In itj4i th- 
population was 2,8otj,64.1 

I’lie prinupal t rop', are millet, ritte t)fher ftHa] Rraiii-, i>ul.se, 
oilseeds, totton anti t oLsu 10; anti raw --ilk i,-. prtujin 1 al. Etaa-sts, 
yielding; valuahle timher, tocer a lari.a- area. Tliere are tiattai 
mills and lat lories lor j)ressirif' toiton. pr>|).nine it»ffee, inakini; 
soaj) anti dccim; 

'I'he soiilliwesl line of the Ma^lra^ railwav riiiis fhrt)ni^fi the 
district and the South Indian railway tot metre rsniite) jtrins 
(his at Krt>tle 

COIMBRA, Torturcuese city on (he ntmtJi hank td (he ri\'er 
Mondetto, 115 mi. N’.X.ls of Liihon, on tin' Lishon-Oporto rail¬ 
way. Pop. ■;5,4,^7. Coimhra tleric'c's its pr(‘'-enl ini))or- 

tante from the tact tliat it is the -eat t)f tht' itiily university in the 
kin^'dom—an iiistiiiitioii wim h was originally e^!ahlislu'll at Lis¬ 
bon 111 i.'oi, \sa:- tiatisferred to Coimbra in i.toti, was aeam re- 
nio\'ed to Lisbon, ami was linallv lixed at Coimbra in i=i,t7. Ihere 
are live 1 ac idt ies -1 heoloit.w law, medic ine, mat hemal ii .s and 
Ijhilosophy 

'I'he library of Coimbra tonlain^ alioiil Mo.ooo volumes, and 
the niUM'Um > and laboratories are nii an c.xtensive .-( ale Aniorij' 
the Ollier edmational establishments ate a military college, a 
I'oval (olh-i-te ol arts, a seieiiiitn and literary institute and an 
ejiiscopal semmaiN' 

The cil\, pii t ure-.(jU''l>' situated on a hill above (he river, is 
tile seat ol a bislioi>, sutlrauan to the an lilnshop of Hratta; its 
new (athedral, lounded in i'So, i^ of little intere^t. Init the old 
one is a line spec imen of 1 ,'lh ci'nhirc' konianes(|ue. and retains ; 
portions ol the nios(|0i' whiili it repl.u ed 'The prim ipal i hur< lies | 
are Santa ( rii/., of the itah cetilorv, and Sail Salvador, founded ! 
in t I tip, I 

On the b.mks of the Mondeito '-taiid the ruins of the oiica* 
splendid mon.isterv of Sani.i Clara, esialili-lied m ijSli; and the 
celebrated {httntu d.n iMcjimas, where Inez cli' Castro (tjv ) : 
is bi'lii'ved to have been miiideied in 1 

A Latin inscriiition ol the fourth leiitury idc'nlities Coimbra ; 
with the am it III Aetinriium; while Condei.xa, S mi. S.S \V . re|>- | 
resents the amieni Conimbrii'a or Conembrna. In llii' nintli cen- ' 
luty, liowi'N'cr, when the bisho|)ric of Conimbri^pi was removed ! 
hither, its old title was transferred to the new see. and lu'iice j 
arose the modern mime Coimbra. 'I'lu- cit>' was for a loim time | 
a Mooiisli slioiik'hold, but in lot'-i it was captured by Ferdinand : 
1 . ol Castile and the Cid. i 

Until I’fio It w.e. (he capital of tlie eenintry, and no fewer | 
than SIX kiln's - Sam ho I and II, .Mplioiiso II and III, Pedro I 
and Ferdinand were born witfiui its w.dls. It was also the birth- j 
jikue ot tile poet Ir.uuiao S.i de Mir.md.i ( 1 .jos-1 s sS). and. 
ac cordmi^ to one i radii ion, oi the more f.uiious Luis de (,’anioeiis 
(k.’ 4 15.S0). who w.es .1 student .it (lie uiiixersity between 15.^7 
and 1545. In 17 vs k\»inibra sufleied considerably from the eartli 
ijuake. In iSio it w.is sacked he the !■ remh under Marshal 
.'VFis.sena. In 1 S yj Dorn Mmuel nuide the city lies headciuarters; 
and m 1840 il w.is the Mciie of .1 Mi^:uelist insurrection. 'Lhe 
.idininisl rative disiriit ol Coimbra coinc ides with the southwest¬ 
ern part ol Ueiia Popui.ition of Coimbra (ip^o) 487,808; (est. 
iP 45 > 405,154, (1940) 411,(177; Us are.i is 1,527 .scj mi. 

COIN, a town of southern Spain, in the province of Malaca, 
iK mi, by rail W S W of M.d.iK.i. Pop. (1040* i).b4i (mun.l 
i7,448». ('oin, on the north slope of (he Sierra de Mijas. is the j 
centre of a ric h ayn ic ultur.il distric t. It c'xports larpe quanlitic's of; 
oranpes, lemons, prajies and raisins, and marble from neiphhour | 
inp qu.irries. | 

COIN. riiis is properly the term for a wedpe-.shaped die 
for slampinp mone>, and so transferred to the money so stamped; I 
hence a piec e of monev Tht* form ‘'quoin" is used for the exter- i 
nal anph' of a btiildinp (vec QroiN). and "coipn.’’ also a projec t 
iiip nncrle survives in the ShakesiK’arean phrase “a coign of var i 
lage." 


j The older forms of the word are coytte, qtwin and coign, all 
I derived from the Lat. cunciis, a w'cdge, through the O.Fr. coing 
1 anrl cuigne. 

' For .1 di.sciission of coins and coinage, sec Mint and Nx.'mis- 

: MAT US. 

COINAGE OFFENCES: .^ce Counti-rfkit Money. 

I COIR, the outer covering of the husk of the coco-nut; an 
i exc ec'dins'lv -♦roiip lilirous material which has many uses in in- 
i duslr\-. not.'ibly in (he manufacture' of coarse ni.ils and brushes. 
'Pile n.'ime is derived from the Malay Kdyar, cord, Kdyaru. to 
br twisted. 

\’erv large ()uantities of coir are exported from the Pacific', 
and there is a considerable market in Kngl.ind, the imports and 
rc'-exports reac liinu big figure's. 

COIRE: .10/ Chi'k 

COISLIN, a I'rc'iuh family of Brittany, originally named 
Cambuust, which lir.'-t came into jirominence in (he i6lh century 
wfieri it inherited the seignior)' of Coislin in the modern di'part- 
meiit of Loirc'-Infc'rieiire. Pierre (1646-1709), son of Pierre 
('esar du Cambou-.t. m.arquis of C.'oislim was cardinal archfiishoji 
of Orleans and grand almonc'r of France. His fame n-sts largely 
on his tolerant (rc'almerit of tlie Huguenots at the time of the 
revocation of the Ldict of Nantes. His nc'i>]iew. Henri t'tiarles 
(1664-1742). was bi-.hi)]) of Metz, ro)'al almoner and a member 
of thc' Aca/lc'inie fr.anc^aise. He was jiossessor of a well known 
library which he bet|ueathed to the alibey of St Germain des 
Pres in Paris and which was laler transferred in part to the 
Biblioilie(|U(' Nationale. 

COITIER, JACQUES ( ? - isOSi, French physician and 
polilici.m, W.IS born in Polignv in (he modern department of Jura. 

Hc' was .'itt.ulu'd lo the rov.il court in Paris and became the 
|)er*.on;il pliv-ician of King Louis XL As suc h, he e.xerc ised a 
gre.it inlluetue oc'cr (he king until thi' lattc'r’s death in 1484. He 
w.'is rew.irdc'd with \arious lucr.itive ollices and lands and be- 
catiu'. in I IS.', pre-ideni of (fie chatnbre drs (■o?)iptt\s' and bailiff 
of Ilic' |>.ll.Ur 

.'Mtlimigli his political inlluerice waned somewhat after his 
p.Uron'.v (leaih, C'oitic'r ri'tainc'd hi- rank and olTict's undc'r Charles 
\’IH and lamis Xll, with tlu' exception of the iiresidency of the 
ihdinhrc til's ttonph'S. 

COKAIN, SIR ASTON ( 1 608-1 (184 ), F.nglish aulhor. was 
fill' siiii of 'I'homas Cokain (or Cok.iyne ) and Ann, half-sister of 
tfii' lir-l e.irl of ('hesierheld. 

He W.IS born at I'dvaslon, Di'rbyshire. and w'as educated at 
Trinity coilege, Cambridge'. He started on a tour of the continent 
in itc.py and in i()45 completed his first literary work, a transla¬ 
tion of Diiiuca, an Italian romance b\’ one Gioxanni Francisco 
Loredano, which work was not published, howexer, until some 
i<i xears l.iter. 

His volume' of Small Poems xv.-is iniblislu'd in 1658; none' of 
them W.IS ot great merit. Included in the- volume' xvas a ‘‘Masijue 
presented at Bretbii' (Derbysliire ) on Txvelfth Night, 1640” and 
a comedv entitled The Obstinate Lady. In a re-issue of the 
poems (kited itiO/) appeared The Tragedv of Ovid, bi'st known 
becau.^e it introduced into England for the first time the legend 
of Hon Juan (c/.v.). 

Sir Aston, x'lio had been created a baronet in 164:, died im¬ 
poverished at Dc'rbv in 16S4. 

COKE, SIR EDWARD (1552-1644). English judge, was 
born at Nliieham in Norfolk on Feb. 1, 1552. He xvas educated 
at Norwich Gr.immar school and Trinity college, Cambridge, and 
in 1572 entered the Inner Temiile. 
j He xvas called ti' *he liar in 1578, and thc next year was chosen 
reader of Lyon's Inn. a responsible position usually held by coun¬ 
sel of ten years’ .standing. His early cases included the Cromwell 
libel case (4 Rep ix) and Shelley's Case (i Rep. 94). and his 
reputation hee.ane great. In 1582 he married Bridget Paston, 
who brought him a fortune. In 1589 he became M.P. for Alde- 
hurgh, and in 1502 solicitor-general, recorder of London and 
speaker of the house of commons, a paost that involved difficulties 
with Elizabeth over the commons’ passion for discussing ecclesi- 
a.stical matters. 
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In 1594 he first crossed Bacon’s course. The atlorney-gcneral- 
ship fell vacant, and Bacon, supported by Essex, became his rival 
for the post. Coke got it, and then kept Bacon out of the solici- 
torship as well, or so Bacon thought. Coke’s wife died in 1598 
and six months later he married Lady Elizabeth Hatton, Bacon 
again being his unsuccessful rival. 

As attorney-general, Coke w'as busy. He started a scries of 
State prosecutions for libel on a large scale. The theory he advo¬ 
cated was that all comment on the doings of authority was unju.s- 
tified; the remedy of those aggrieved was to be .sought in the 
courts or in parliament. He also had the conduct of several of 
the great trials of the day. In 1600—the year in which the first 
volume of his Reports appeared—he prosecuted Essex and South¬ 
ampton, in 1603 Raleigh, and in 1605 the Gunpowder Plot con¬ 
spirators. {Sec Cobbett, Slate Trials, vol. ii.) 

In 1606 Coke was made chief justice of the common pleas, 
and there began at once that scries of conflicts which eventually 
broke his career. At the time of his appointment archbishop Ban¬ 
croft had already started his attempt to shake off the control 
which the common law courts exercised by prohibition, and 
James, as ever, was ready to support any cause that looked likely 
to break the supremacy of the common law. This matter came 
to a heail in 1607. when, on Bancroft renewing his protests, James 
took up the position that, as fountain of justice, he could remove 
any cases he pleased from his judges and try them him.self. Coke 
refuted him, in si)i(e of some precedents under the early kings 
that must hav'e been dithcult to get round. But the disputes with 
the ecLlesiasticfll courts went on. In 1610 Coke gave his cele- 
l)rated opinion before the Council that the King’s proclamation 
cannot change the law, and in j6ii, he had a brush with the court 
of high commission, with the re.sult that the next year he was put 
on the (ommission himself; Coke evaded this attempt to muzzle 
him by finiling legal Haws in the commission’s appointment. In 
i0[3 Bacon, with an eye to his own advancement, and to get 
Coke into a position where he would be less troublesome, had him 
“jiromoted” to be chief justice of the king’s bench, an olTicc of 
higher dignity and less salary. Coke w'as made a privy councillor, 
and was the first to be called Lord Chief Justice of England, 
which was remembered against him afterwards. Here his pre¬ 
dominance was still as great; and he had to protest, in Pcacham's 
Case, against the practice of consulting the judges privately, 
which James, abetted by Bacon, was more or less driven to fol¬ 
low because when the whole Bench was consulted together the 
rest of th(? judges merely echoed Coke. In 1615, still an implaca¬ 
ble and bigoted adherent of the common law, he tried his strength 
loo high. The Court of King’s Bench started a dispute with 
the chancery over the right of the chancellor to interfere where 
a common law court had given a decision, and Coke was believed 
to be at the bottom of the attempt to make some who had been 
suitors in a case of this sort liable to the penalties of a praemunire, 
an attempt which failed. The disputes continued, embittered by 
Coke’s personal dislike for Egerton, the chancellor. Meanwhile 
Coke had further endangered his position by throwing out dark 
hints from the bench in his conduct of the Overbury trials (“God 
knows what became of that sweet babe, prince Henry, but 1 
know somewhat”). Finally he came into collision with James 
once more over the king’s right to allow commeiulams (holding of 
livings in plurality). The other judge.s submitted, but Coke 
merely said that he would do what an honest and just judge 
ought to do. 

In June 1616 the privy council, with Bacon at the back of it, 
formulated three charges against him. One was a trumf)ery mat¬ 
ter, never proved, about a bond that had passed through his 
hands when he was attorney-general. The other two were charges 
of interference with the court of chancery, and of disresi:)cct to 
the king in the matter of commendams. He was also ordered to 
revise the “errors” in his reports. Bacon, then attorney general, 
made himself very unpopular by engaging Coke on this last 
issue. Coke rernained impenitent, and was dismissed. Thereupon, 
presumably in search of a friend in high places, he offered his 
daughter in marriage to Sir John Villiers, brother of the duke of 
Buckingham. His wife, supported by Bacon, objected, and hid 


the child, who was then only fourteen. Coke found her and mar¬ 
ried her, strongly against her will, to Villiers. She ran away from 
him soon afterwards. However, Coke got back into (he jwivy 
council by 1617, ami sat in the Star Chamber. In i():o he en¬ 
tered parliament as member for Li.skeard, in theory as a supporter 
of the King. But for the rest of his career hi' was a leading mem¬ 
ber of the popular party. He strongly opposed the .Spanish mar¬ 
riage propo.sals. took a part in drawing up the charges against 
Bacon, and .spoke in the Lilterties of Parlianu-nt debate, spending 
nine months in pri.son a.s a result. But nothing was found (hat 
could incriminate him. It was hi.s Bill of Liberties that ultimately 
took the form of the Petition of Right. His la^-l appearance was 
at the time when he saved the awkward siiuaiinn i .uised bv the 
speaker’s suppressing Eliot's attack on the I'mke ot Buckingham, 
who was, however, not mentioned by nanu'. The House w;vs at a 
loss, and in turmoil. Coke ro.se, and, having named the duke first, 
went on to .say what the llou.se thought ol him; whereupon "as 
when one good hound recovers the scent the rest come in with a 
full cry so they . . , laid the blame where, they thought the fault 
was.” At the end of the se.ssion he retired, and diiti at Stoke 
I’oges on Sept. 3, 163.^ His papers were instantly seized, and 
some, including his will, never recovered. 

Barri.ster, judge, and reporter of the first rank. Coke is the 
greatest common lawyer of all time. He was irn lined to be over¬ 
bearing and impatient lioth at the bar and on the bench, hi* wa.s 
undoubtedly rather narrow, and he w’as not always logical But 
his knowleilge of the law, in days when it wa.s far inori' difficult fo 
come by than it is now, w'as unccjualled, and to liim more than 
anyone we ow'e the reduction of the chaos of (he old authorities 
to the comparatively orderly stale of (he law as he left it. As a 
judge he is noted fur his wholehearted adherence to the (’om- 
mon Law. He upheld it against the Church, the Admiralty, the 
Star C’humber, and, im.tst dangerous of all, the royal prerogative, 
with success. He tried to uphold it against (he ('hamery, hut that 
was too .strong for him. While he wa.s issuing hi.s Reports no 
others came out. They are nut so mu( h reports in the modern 
sen.se as compendia of the law Ix'aring on a particular case, wath 
comments on points raised or general remarks. The. best esti¬ 
mate of his importance a.s a legal autlntrily is that of C. J. Best — 
“The fact is that Lord Coke had no authority for what he slates, 
but 1 am afraid we should get rid of a great deal of what is con¬ 
sidered law in \\estminstiT Hall if what Lord Coke says without, 
authority is not law. He wa.s one of the most eminent lawyers 
that over i>resided as a judge in any court of Ju.stiie. . . 
Among hi.s other publications are four volumes of Institutes 
(i6:H), of which volume i. is known as Coke upon Littleton. 

A.s a man, he evokes admiration more readily than sympathy. 
More learned a lawyer than Bacon but w'ithout his philosophical 
genius, a just judge but a savage prosecutor, obstinate in his op¬ 
position to illegal exercise of authority, but cjuite inca[)able of 
dis(ingui.shing between the prerogative, which wanted to override 
the law in the interests of absolutism, and the chancery, which 
.sought to counteract its rigidity in the cause of justice, he was 
capable of cringing before the king even in the act of defying the 
Crown. 

See C. W. Johnson, Life, of Sir Edward Coke. (2 vols., 18 ^7) ; H. W. 
Woolrych, The Life of Sir Edward Coke {1S2O) ; Lord Birkenhead, 
Eourtern Enf^Ush Judi^es (npC); H. Lyon and II. Bloik, Edward 
Coke, Oracle of the Law (oj.'ip- See Law Reports of tlie period. 

COKE, SER JOHN (1563-1644), Tvnglish Jiolitician, was 
born on March 5, 1563, and was educated at Trinity college, 
Cambridge. After leaving the university he entered public life 
as a .servant of William Cecil, Lord Burghley, afterwards becom¬ 
ing deputy treasurer and then a commissioner of the navy. He 
became M.P. for Warwick in 1O21 and was knighted in 1O24, 
afterwards representing the University of Cambridge. In the 
parliament of 1625 ("oke acted a.s .secretary of State; in this and 
later parliamcnt.s he introduced the royal requc.sls for money, 
and defended the foreign policy of Charles I. and Buckingham, 
and afterwards the actions of the king. His actual appointment 
as secretary dates from Sept. 1625. Disliked by the leaders of 
the pMjpular party, his speeches in the House of Commons did not 
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Improve the king's position, but when Charles ruled without a j 
|)arliatTurnl he )<Min<l Coke’s industry very useful to him. The 
secretary retained his post until 1639, when a scapegoat was re¬ 
quired to ex[nate the hurnilialitig treaty of Berwick with the 
.Scots, and Coke was dismissed. He died at Tottenham on Sept. 
8, 1644. Coke s sor>, Sir John Coke, sided with the parliament in 
it.s struggi(‘ with the king, and it is [)ossihle that in later life 
Coke’s <iwn sympathies were with this party, although in hi.s 
earlier years he had been a defender of absolute monarchy. 

COKE, THOMAS (1747-18141, English divine, the first 
Methfjdist bish(tp, was born at Brecon, where his father was 
a well-to-do apothecary, fie wa.s educated at Jesus college, 
Oxford, taking the degree of M ;\. in 1770 and that of D.C.L. 
in I 77 v I'rorn 1772 to 1770 her was curate at South fVtherlon 
in Somerset, whence his rector disniissc'd him for adopting the 
0|K‘n air .md cottage; services introduced by John Wesley, with 
whom he had become ac(|uainted. After serving c>n the London 
Weslc'van circuit hi; wa.s in 17HJ aiipointcd president of the con- 
ferenie in Ireland, a position whicli he- frec|uent!y held, in the 
interv.iC of his many voyages to America. He first visited that 
country in 178.^, going to Baltimore as “superintendent” of the 
Methodist societies in the new' world and, in 1787 the American 
confenrii.c- changed his title to “bishop,” a nomenclature which 
he tried in vain to introduce into the English conference, of 
which lie was president in 1707 ami 1805. bailing this, he a.sked 
Lord Liverpool to make him a bisluip in India, and he was 
voyaging to Cevlon when he died on May 3. 1814. Coke had 
alway.H been a missionar>' enthusiast, and was the- pioneer of such 
enterprise in his connexion. He was an ardent opiponent of slavery, 
and endeacoured al-'O to heal the brc'uc h between the Methodist 
and Anglican communions. He putdished a History of the 
Indies (i SoK-i 1 ), several volunie.s of .sermons, and, with Henry 
McKire. a Life of ll'e.s/ev (17(12). 

COKE, COKING AND HIGH TEMPERATURE 
CARBONIZATION. 'I'he produc t obtained by strongly heating 
coal out of contact with the air until the* volatile constituents are 
driven off is called coke. It consist.s essentially of carbon, the 
so-called “fixed carbon,” together with the incombustible matters 
or ash (ontainc-d in the co.'il Irorn whii h it is dc-rived. In addition 
to these it contains, almost invariably, small quantities of hydro¬ 
gen. oxygen and nilrogc'n, the whole, however, not exceeding 2 
or 3f','. It also contains waiter, the amount of which may vary 
consider.ibiy aciording to the method of manufacture. When 
produced rapidly and at a coniparaticelv’ low heat, as in gas¬ 
making, it i.s ot a dull black eoloiir, and a loo.se .spongy or pumice¬ 
like texture, and ignites with eomparatix'e ea.se. though much It'ss 
readily than bituminous co.il, so tli.il it may be burnt in o|K’n fire¬ 
places; but wlu'n a long continued heat is used, as in the prepara¬ 
tion of coke for iron and steel melting, the product i.s hard and 
dense, is ofti'n prismatic in structure, has—in the best class of 
coke—a brilliant sc'mi-met.illie lustre and .silvery’-grey colour, is 
n conductor of heat and electricity, and can only he burnt in 
furnaces provided with a strong draught. The strength and co¬ 
hesive properties are also intimately related to the nature and 
eoinposition of the co.ils enijiloyed, which are said to be “caking’’ 
or “non-c<iking" according to the compact or fragmentary char¬ 
acter of the' coke produced. 

The first reeord of the' coking of coal is in the i6th century, 
for in 1500 ( ('(// State }'aper\ Doni. 15,81-00, p. 602) a patent 
was granted to John Thornborough, dean of York, the object of 
which w.is “to purify pit coal and free it from its offensive smell” 
by coking it. In De rby shire, coke is mentioned by one Houghton, 
who wtote in 1003 {Collection. Ed, 1727, vol, i. p. loq). It had 
Iw'en used ior 50 years in the dry’ing of malt. The coal was 
“cow’kefic’d” by being piled up in large pyramidal form and 
charred. 

There is an interesting mention of coking coal in Evelyn’s 
diary'under date July u. 165(1. “Came home.” he writes, “by 
Grcciuvic'h Ferry, where I saw Sir John Winter’s new project of 
r/nirmig sea coale, to bume without the sulphure and render it 
sweete. He did it by burning the coalcs in such earthen pots as 
the glasse-men melt their mettall. so firing them without consum¬ 


ing them, u.sing a barr of yron in each crucible or pot, which 
barr has a hook at one end, that so the coales being mealted in a 
furnace with other crude sea coales under them, may be drawn 
out of the pots sticking to the yron, whence they are beaten off 
in great halfe-cxhausted cinders, which being rekindl’d make a 
cleare pleasant chamber fire depriv'd of their sulphure and arsenic 
malignity. What success it may have time will discover.” 

William Bray, who edited Evelyn’s diary* in 1818, adds a foot¬ 
note; “Some years ago Lord Dundonald revived the project, but 
with the projected improvement of extracting and saving the 
tar. Unfortunately his Lordship did not profit by it. The Gas 
Light Company sell the coal thus charred by the name of coke, 
for fuel for many purposes.” So the inventive genius of Lord 
Dundonald sought to devi.se thus early a by-product recovery 
oven. 

The quantity of coke imported into London—it w'as known as 
“Cinders” in the early days of its use—was in 1800, 7.939 chal¬ 
dron or 10.122 tons, chiefly from the Tyne. 

Coke Ovens. —Formerly coke was made from large coal piled in 
heaps with central chimneys like those of the charcoal burner, or 
in open rectangular clamps or kilns with air flues in the enclosing 
walls; but these methods are now obsolete, closed chambers or 
ovens being used. These vary considerably in construction, but 
may be clas.sitied into three principal types:—(i) direct-heated 
ovens; (2) flue-heated ovens, (3) condensing ovens. In the first 
class the heating is done by direct contact or by burning the 
gases off in coking within the oven, while in the other two the 
heating is indirect, the gas being burned in cellular passages or 
flues provided in the walls dividing the coking chambers, and the 
heat transmitted through the sides of the latter which arc com¬ 
paratively thin. The arrangement is somewhat similar to that of 
a gas-works retort, whence the name* of “retort ovens” is some¬ 
times applied to them. The difference between the second and 
third clas.ses is founded on the treatment of the gases. In the 
former the gas is tired in the side flues immediately upon issuing 
from the oven, while in the latter the gases are first subjected to 
a systematic treatment in condensers, similar to those u.sed in 
gas-works, to remove tar, ammonia and condensable hydrocar¬ 
bons, the incondensable gases, or some portion of them, being re¬ 
turned to the oven and burned in the heating flues. These are gen¬ 
erally known as “by-product recovery o\'ens,” 

Beehive Oven. —The simplest form of coke oven, but one 
now rapidly pas.sing out of u.se, is the so-called “beehive oven.” 
This is circular in plan, from 7 to 12ft. in diameter, with a cylin¬ 
drical wall about 2Ut. high and a nearly hemispherical roof with 
a circubr hole at the top. The floor, made of refractory bricks 
< r slabs, is laid with a slight .slope towards an arched opening in 
the ring wall, which is stopped with brickwork during the coking, 
but opened for drawing the finished charge. The ovens are usually 
arranged in rows or banks of 20 to 30 or more, with their doors 
outwards, two rows being often placed with a longitudinal flue 
between them connected by uptakes with the individual ovens on 
either .side. A rail track along the top of the bank brings the coal 
from the .screens or washery. The largest ovens take a charge of 
.about five tons, which is introduced through the hole in the roof, 
the brick-work of the empty oven being still red hot from the 
preceding charge, and when levelled fills the cylindrical part nearly 
to the springing of the roof. The gas fires as it is given off and 
fills the dome with flame, and the burning is regulated by air 
admitted through holes in the upper part of the door stopping. 
The temperature being very high, a proportion of the volatile 
hydrocarbons is decomposed, and a film of graphitic carbon is 
deposited on the coke, giving it a semi-metallic lustre and silvery- 
grey colour. When the gas is burned off, the upi>er part of the 
door is opened Jmd the glowing charge cooled by jets of water 
thrown directly upon it from a hose, and it i.s subsequently drawn 
out through the open door. The charge br^'aks up into prisms or 
columns whose length corresponds to the depth of the charge, and 
as a rule is uniform in character and free from dull black patches 
or “black ends.” The time of burning is either 48 or 72 hours, 
the turns being so arranged as to avoid the necessity of drawing 
tic ovens on Sunday. The longer the heat is continued the denser 
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(he product becomes, but the yield also diminishes, as a portion 
of the finished coke necessarily bums to waste when the gas is 
exhausted. For this reason the yield on the coal charged is usually 
less than that obtained in retort ovens. Coals containing, at most, 
about 35% of volatile matter are best suited for the beehive 
oven. With less than 25% the gas is not sufficient to affect the 
coking completely, and when there is a higher percentage the 
coke is brittle and .spongy and unsuited for blast furnaces or foun¬ 
dry use. The spent flame from the ovens is usually passed to 
a range of steam boilers before escaping by the chimney. 

Retort Ovens.— The retort oven, which has so largely dis¬ 
placed the beehive form, is made in a great v’ariety of forms, the 
differences being nAainly in the arrangement of the heating flues, 
but all have the central feature, the coking chamber, in common. 
This is a tubular chamber with vertical or tapering sides and 
generally a cylindrical roof, about 30ft. long from 17 to 2oin. 
wide, and 6 or 7ft. high, and closed at both ends by sliding 
doors which are raised by crab winches when the charge is to be 
drawn. 

The general arrangement of a modern type of regenerative coke 
oven is shown in figs. 1 and 2. These show longitudinal and 
cross sections through the oven, which is of the vertical flued 
type. Fig. 1 shows a section through the oven chamber and 
the heating flues. The oven is a long rectangular chamber, 
the dimensions of which vary according to the class of coal to 
be carbonized and as to whether the coal is required to be carbon¬ 
ized in a compressed or uncompressed condition. For carbonizing 
dry uncompressed coal of normal character, the dimensions of 
the oven chamber would be 41ft. long by 13(1. high by i4in. wide 
at the bottom, tapering suitably to the top. Such an oven would 
take a charge of 12-5 tons and would have a carbonizing period of 
from 10 to 12 hours. The capacity would be, therefore, up to 
20 tons per oven per day. For carbonizing wet compressed 
charges of coal, the ovens are designed to burn off in i6 to 18 
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The coal it placed in the oven ohambert end ocadually oarbonlied. The 
oatet are drawn to a by-product extraction plant, and after removal of tar, 
ammonia and benzol, are returned to the ovent. At the bate of the fluet, 
the gat mingle* with heated air and combuttlon take* place. In thit way 
the heat of the oven* it maintained, A valve system control* the regener¬ 
ators, which are alternately heated by watte gate* patting through them to 
outlet flue* 

hours, and have a carbonizing capacity of up to 10 tons of coke 
per oven i)er day. 

The ovens arc heated by the gas evolved from the coal during 
carbonization after it has passed through the condensing and 
scrubbing process incidental to the recovery of the by-products. 
The gas and air for combustion are separately distributed on each 
side and along the whole length of the oven, and combustion takes 
place in each flue. Separate regenerator chambers are provided 
for each oven so that each oven is independent of its neighbour 
(see fig. 2). This construction permits of the air for combustion 
and the chimney draught being separately regulated. In the older 


type of regenerative ovens which W’ere arranged with one set jof 
regenerator chambers for a whole battery of ovens, there is a 
regulating damper over the passage leading from the regenerator 
chambers to the air distributing channel, wiiich damper has to be 
set to serve the dual purpose of regulating the admission of air 
when the ovens are burning in one direction, and of regulating the 
chimney draught when the ovens are burning in the reverse di¬ 
rection. 

The air for combustion passes into the regenerators through (he 
inlet valves (fig. 1). In the regenerator the tenqxTature of the air 
is raised to 1000° C,, the highly-heated air passing out of the re¬ 
generators into the vertical heating flues through the ojx'nings 
(figs, r and 2). When nonnal coal is carbonized only from 35 to 
40(r of the gas evolved is required for healing the ovens. This 
is returned from the by-product recovery plant to the ovens by 
mains (fig. 1) running along the whole length of the battery of 
ovens on each side, branch su]ply i)ipes (fig. i) conduct the gas 
into the gas distributing channels (fig. i and 2) whic'h are .situated 
directly beneath the oven walls; thence it passes through the 
gas nozzdes into each vertical flue where it ignites with the hot air 
entering through the jiassagcs (conduits). A jet is formed on 
(he level of (he ocen tloor along the whole length of the oven 
chamber. The supply pi{>cs arc each fitted with a regulating 
cock as well as a second cock titled with a lever. All the levers 
are attached to a wire rojK' communicating with changing gear. 
The air is acimitlecl to each regenerator by means of a cast-iron 
air valve which also .serves to conduct the wa.sle ga.ses to the 
chimney flue. These valves arc each fitted at the (op with a 
lid connected, like the levers of the gas cocks, with a second wire 
rope, and the whole arrangement is such that when the changing 
gear operates, the gas cocks and valve lids on one side f>f the 
battery are closed simultaneously with the opening of (he corre¬ 
sponding parts on the other side of the battery. When the gas 
is burning on one side of tlie ovens, the air valve is open and the 
air pas.scs into (he regenerator. A little bedow the valve lid there 
is a .sliding .shutter which can be set in any desired position and 
serves to regulate the quantity of air required for each oven. 

When the gas is burning on the opposite side of the ewen, the 
gas cocks and air valve lids are closed. The waste gases are, there¬ 
fore, drawn through the cast-iron valve fitting into the chimney 
flue. At the ba.se end of the cast-iron fittings there is a regulating 
damper which can be set in any desired position to regulate the 
draught on each oven. It will be seen, therefore, that by this 
arrangement, the quantity of air for each oven, and (he chimney 
draught on each oven, can l)e sejiaralely regulated, which is not 
possible with ovens working with the older form of regenerators. 

The employment of regenerators renders it necc’ssary to re¬ 
verse the heating process after a period of time, usually fr(.»m 20 
to 30 minutes, and the heating flue.s are divided into two seclion.s 
so that combustion can lake place alternately in each half of the 
oven wall. When the gas is burning in one half of the wall, the 
prexiucts of combustion jia.s.s up the flues and enter the (op hori¬ 
zontal flue whence they make their way down (he flue.s in the 
other half of the oven wall and enter the regenerator through the 
same passage by which the air is admitted to the flues when 
the direction of combustion is reversed. On issuing from the re¬ 
generators the waste gases pass into (he flue leading to (he chim¬ 
ney. after having given up (heir heat to the firebrick chequerwork. 
When the next half-hourly reversal is made, the heat is given up 
to the air entering for coml)uslion. 

The reversal of the heating process is effected by a simple 
winch arrangement placed at one end of the battery of ovens. 
The winch is ojxjrated automatically or by hand, and rexjuires the 
least possible attention. When arranged to work automatically, 
the gear is so designed that should anything fail to act, an electric 
alarm is set in action and does not .stop until the gear is again at 
work. 

Two of the principal features of this typie of oven are the slid¬ 
ing bricks and the openings in the lop of the ovens which give ac¬ 
cess to them. The openings serve not only to provide means for 
regulating the dampers, but more particularly to give access to 
the gas nozzles. 
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Jn retort ovens when the is rom{iIetely Kivcn off the doors ' now vanished, and fully three-quarters of the coal carbonized in 
arc hfted and the charge is pushed out by the ram—a cast-iron j Great Britain for metallurgical purposes is made in by-product 
plate ol ihf shape ot the cross section of the oven, at the end of a recpvery ovens, 

long hori/(jnt.il bar, whi( h is driven by a rac k and pinion move- Coke from retort ovens is not so dense or brilliant as that made 
nient- (,fi to the v.harl or bank in frotit where it falls to pieies and , in beehive ovens, but the waste being less there is a decided sav- 
is iinnicdiatf !y (jiiftn hrd by jets of water from a hose pipe When • ing, apart from the value of the condensed products. 


/ cool it is Ujaded into railway wagons or other convey- 

K|v——ucjiy——U|p/—-1“ ’ PowTi 



i In the further treatment of the conden.sed products by distilla¬ 
tion the* tar gives burning oil and pitch, the benzene is sejiaratcd 
from the creosote oil by steam-healed stills, and the ammoniacal 
liquor, after some lime has l)ecn added to decompose fixed am¬ 
monium compounds, is heated to vaporize the ammonia, which is 
confien.-^ed in lead or copper-lined tanks containing strong sul¬ 
phuric acid to produce a crystalline powder of ammonium sul¬ 
phate. which accumulates in the receiver and is fished out from 
time to time. The yield of coke anti by-products obtained by the 
latest high temperature carbonization methods as applied in 
Great Britain is given beltiw. (.SVv Report of the Coal (.'arhoniza- 
tion Sub-Committee of the Coal Con.servation Commillee of 

IQIQ. ) 


G4S Di*.Tm»uTiNc CMANNii , pcrcmtagc Yields Calculated upon the Weight of Dry Coal Carbonized. 
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F ICi ? A ( MOSS Sr f TION VII.W THROUGH SEVERAL KOPPCRS OVENS 

.'lines for remov.il Tlie r.irn, together with its moinr, and Intiler, | 
ufieri sle.iiii is iM-d, is mounted upon a tarri.jge running upon .'i | 
line of tail ; of alMUit :itt gauge .iloiig the b.it k of the range of j 
(•veils, so that it 1 .in be liroiight up to any one of them in 
suttes.'.ion ! 

In some ta'.r-. instead of llie sin.ill toal being charged fhrttugh ! 
the root of the tntn and levelled by hand, it is forec'd into blocks j 
by being .stamped in a slighll>' moistened foiidiiion in a mould | 
((insist ing ol a hot lorn plaK' or jieel on a ratked rod like that of 
tile ram. with mowible sides and ends. 'I'hi', when the ends are 
removed, is pushed forvv.ird into tin.* oven, and the liottom plate 
is withdrawn by nver.sing the raik motion, d'he nimilding box is 
mountecl on a (arn.ige like that of the ram, the two being some¬ 
times larried oil the same training. I'lie moulding is done at a | 
fixed station in the leritre of the range of ovens by a series of ca.st- 
iron sl.impers driven by an elecirie motor. 'Ibis system is used for | 
(o.ils lew in vol.itili' matter, whii h do not give a coherent coke 
under ordinarv < ondit Karis, 

By-product Ovens.— In the distilling or by-j>roduct ovens the 
gases, instead of lieitig burned at the point of origin, pass by an 
upt.ike [ripe in the roof about the eenire of the oven into a water- 
sealed (olleiiiiig trough or hydraiilit m.iin, wheiue they are drawn 
by exh.iusters through a series ot air and water cooled con- 
deii.-.eis and si rubbers. In the lust or atmospheric condenser.s the 
tar is removed, and in (he setond ammoniacal water, which is 
further eiirii hed hv' vi gr.ulu ited system of scrubbing with weak 
arninoni.ual ht|iior until it is sufticiently coiuentrated to be sent 
to The ammonia stills, The lirst treatnu'iK by scrubbing with 
creosote or heavy tar oil removes benzine, alter w'hich the 
jH'nn.iiienl gaseous residue coiisiaing vhietly of hydrogen and 
marsh gas is returned to (he ovens a> fuel. 

Tlie numlier and kinds of toke ovens in u.se in Great Britain in 
the year lo.'o were as follows.— 
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Koppers 1,747 Collins . J 7 i 

Otto Ftilgenstoik i, 7 J(i lliK'sscner 36a 

Simon Carves Carl Still . 72 

Snnel Solv•.'l^ i,J 7 .t Wilpiiltc 74 

Simplex 471 Make\’ Seymour . yz 

Coppee 444 Other kinds ()0 

Other kifid.s of ovens: — 

('oppte' 176 Beehive Ovens 2,2;() 

Tredegar i.'O 

The slow prtvgress that was made in the direction of the replace¬ 
ment of “Beehive" by ‘ Recovery oven” coke was apparently due 
to a rooted prejudice again.st its use in blast furnaces, but that has 


After the ovens have been heated and steam supplied for the 
machinery of the condensing plant and the cok(’ ovens, there is 
usually a surplus of gas, whii h may be used for lighting or driving 
gas-engines. For the latter purpose, however, it is necessary to 
remove the last (races of the tar, wliich acts verv laejudicially in 
fouling the valves when the gas is not lompletely purilied. The 
gas given off during the earlier part of the coking process is 
richer in heavy hydrocarbons and of a higher illuminating value 
than that of the later period when the temperature is higher. This 
properly is utilized in several large coking plants in America, 
whc're tlu* gas from the first 10 hours working is drawn off by a 
.s('cond hydraulic main and sent directly to town gas-works, W'here 
it passes through the ordinary purifying treatment, the gas from 
the seccnid period being alone used for healing the ovens. 

Nature of Coke.—Coke is e.sseniially a partially graphilized 
carbon, its density being about midway betw'een that of coal and 
graphite, and it should, therefore, occupy less .space than the 
original coal; but owing to the softening of thi^ charge a spongy 
structure is .set up by the e,scaping gases, which acts in the other 
direction, .so tint for eiiiial bulk coke is somewhat lighter than 
coal. It is this (ombination of properties that gives it its chief 
value in iron smelting, the substance being suiTieienlly dense to 
resist oxidation ly carbon dioxide in the higher regions of the 
furnace, while the vesicular structure gives an extended surface- 
tor the action of healed air and facilitates rapid consumi)tion at 
the tuyeres. Compact coke, such as that formed on the inner sides 
of gas retorts (retort carbon) can only be burned with great 
difticulty in small furnaces of special construction, but it gives out 
a great amount of heat. 

The most deleterious constituents of coke are ash, sulphur and 
volatile constituents, including water. ,\s the coke yield is only 
from two-thirds to three-quarters of that of the coal, the original 
))roportion ot ash is augmented by one-third or one-half in the 
product. For this reason it is now customary to crush and wash 
the coal carefully to remove intermingled patches of shale and 
dirt before coking, so that the ash may not, if possible, exceed 
in the coke. According to the rcsearche: of F. VVuest (Journ. 
Iron and Steel Inst igo6) the sulphur is retained in a complex 
carbon compound which is not destroyed until the coke is actually 
consiuncd. 

The quantity of coal used in the manufacture of coke in Great 
Britain, taking the year 19^5 as an example, is as follows;— 
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Tons. 

In the maiiuhiclure C'okc ; 

of .17.708,7.25 pro- ^11,832,8.4*- 

diicedj 

.M coke ovens . . i6,3<)3,867 do. 11,008,686 

{See Com.; Low Tcmim-ratikl (’aruonization.) (R. R.) 

UNITED STATES 

In the United States of .Xmerica, the industrv' of coke-making 
has attained firoportions greatly e.xceeding those in Great Ilritain, 
and has develojied on somewhat difterent lines. 

Beehive Coking. —As in Great Britain, so in .\merica. bee- 
hi\e coking has been relegated to a minor role, and the principal 
share of the total coke production (in if)37. ) has of late 

years been in b> -product recovery ovens. It is i)robable, however, 
owing to the lower initial cost of the beehive ovens, that a limited 
number of them will (ontinue to be used in the future, especially 
during periods of peak-load demand in a variable coke market. 

I’he rectangular or longitudinal form of non-recovery oven 
fas well as the “be(’hi\'e” fonn) is used in the United States. 
Waste heat is recovered at some of the large beehive coking 
plants and utilized in firing boilers. 

Disposal of Coke and Gas. —In England only aliout one-third 
of the total coke produced is used in making iron and steel, but 
in the United States of America, 65 to 70^. In other words, 
•America de\oles a much smaller jiroportion of her coke output 
to domestic and miscellaneous industrial uses, than does England 

Uoke ovens in America are an imjiortant factor in the manu¬ 
factured gas industry as a public utility. In t() 37, they produced 
150,000.000,000 cu.ft. or about 40U of all manufactured g;is 
public])’ (listributi’d in city mains, besides about 31 .’.000.000.000 
cu.ft vhicli was sold direct to industrial users and not included in 
distribution by jiublic systems. In England a much smaller yiro- 
portion of the gas for public distribution is derived from coke 
ovens, although a high perciaitage of the gas is produced by the 
carbonization of coal in gas retorts. 

By-product Coke Ovens. —In America practically no dis¬ 
tinction is made betwe(.ti the “retort oven" and the "by-product 
oven," the latter beiitg the more common term. About <)0^ ^ of 
all the by-product coke is made in ovens heated by vertical lines, 
emj)loving th(‘ regenerative principle of utilizing waste heat, as 
distinguished from the horizontal-flued type and recuperative 
heat recovery. 

Refractory brick of "silica” material are u.sed in (he oven wall 
construction, having almost entirely superseded clay brick for 
this pur]:iose. This refractory, o'wing to its rigidity under load 
when highh- heated, [)ermit.s the use of higher tem{)erature.s in the 
flues and thus securc-s more rapid working and greater oven 
capacity than is attainable with fire-clay brick. Eluc temperatures 
of 1.370'’ to 1.400'" r ('’,500'" to :;.55o° F) are .sometimes used 
in modem American ovens, but their average practice would be 
at somewhat l()^^■cr heats. 

The modern b>’-product coke oven in America is a rec¬ 
tangular chamber of about O50-750 cu.ft. coal-charging capacity. 
It has a length of about 40ft., a height of 12 to T3ft. and an 
average width (tapering 2 or 3in. throughout the length) of 
about 16 to 18 inches. With this oven, using finely crushed 
but not "stamped" coal, a charge of 15 to 19 tons (2,oooll), 
each) is obtained, and a daily coking cajiacity of 23 to 28 tons 
of coal. 

The ovens are built closely adjoining one another in batteries 
or banks, usually about 40 to 60 in a battery, for convenience in 
operating. The rows of heating flues .stand between the ovens, 
each row serving to heat two ovens, except in the case of the flues 
at each end of the battery’. 

A favourite tyyie of by-product oven in the United States is 
the Becker modification of the Koppers oven. The general ar¬ 
rangement of a ty’picnl installation of ovens and heating flues would 
have a battery provided with both producer-gas heating (from a 
lower and larger supply pipe), and coal-gas heating(t'.e., by surplus 
coke oven gas), from the upper and smaller supply pifie. These 
ovens arc heated on the regenerative principle, the waste heat of 
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the combustion gases being retained in ciiccker brick chamber.^ 
below the ovens and at interval.^, on n'vc'r.sal of current, giv'cn up 
to the entering air or [iroduccr ga.s I'he distingui.shing feature 
of the Becker oven is its provision for conduciing tin* gases of 
combustion from the top of a row of lines across over the oven 
and down the row of flues (Mi I hi' other side. The cross-over flues, 
of an inverted U shape, are in the upper ys'irt of tlu' oven battery 
structure. They pass over alternate ovens only, and are generally 
six to eight in number, evenly distributed throughout (he length 
of (he oven 

I'-ach cros.s-over flue handles the waste gases from four \'er(ical 
flues in the heating w.ills underneath, and each set of four \'erlical 
flues is separated fr<*m each other set, as far as mixiug of the w.isle 
gases at this point i.s concerned, so th.it the horizontal flow of 
waste gas is virtually eliminated. 

The advantages of this type of oven are loncerned chiefly with 
securing more uniform heating of the ovens and a inori' stable 
structure in the upper {xirl of the flue wall 'Phe burning of gases, 
when reversed in direction, at in(erv.il.s. for the puipose of re- 
gt'nerafion, i.s not rever.sed from one-half of a heating wall to the 
other as in the ohler types, but from an entire wall on one side 
to an entire w.dl on the other side of an ov(*n 'Phis makes for 
more uniform heating, end to etid. of the oven walls. The old 
horizontal tlue of large siz(' (above- the row of vertical flues) is. 
in the new type, siructur;\Il>' absent ow’ing to (he provision ol 
cross-over flues, whiih greatI\' reduce (he C'olume of ga^es to be 
carried in any one section of that part of (he oc’cn This allow,s 
! he;ivier wall .structure in this region and permits (he healing llue.s 
! to be built uj) higher without risk of overheating the oven loi)S, 

I and the charge to be mure evenly coked. 

.About i<)34 (he UurraieKnowles coal carbonization oven was in¬ 
troduced in (he United .States It is of the type known as the 
I "sole-flue heated oven.” since the he.ating of (he coal charge is 
done by flues in (lie floor of (he oxiai rather lh;ui by flues in the 
si(l<' walls. The oven ebarnber is \’er\' low and takes a charge of 
coal only 1-’in. deep, but the width of the* oven is .about lofi, and 
the length about 40 feet. After the coking is completed the coke 
is (lischargf'd from the chamber by a pu.sliing machine 

In July i()3() there weri', in the- United Stales, comiileti'd .and 
in opera!ion the following numbers of by-product ovens of the 


various type.'*: — 

Koppers (including Koppers-Becker) io,o(ji 

Seme t-Sol vay .1,83..’ 

Wilpulte. 771 

Cambria. 120 

Improved E(juipment . . 60 

American-Foundation. 55 

('urran-Knowles. 46 

Barker-Russell. 27 

Roberts-Morrissey. 25 


Total.13.005 

Coke is designated by its method of manufacture, such as By- 
Product coke. Beehive coke, and Gas Retort coke. It is also des¬ 
ignated by the use to which it is put, as Blast Burnace coke (or 
siin[)ly Furnace coke). Foundry coke. Water Gas loke, Dome.stic 
coke (for house healing). .Another method of designation, chiefly 
applied to Domestic coke, is according to size The usual size 
clas.sification, in the order of the largest size first, is as Bdlows; 
Egg, Stove, Nut, Range, Pea. Breeze. 

Gas Retorts and Ovcns.~In addition to beehive and by¬ 
product coke ovens, coal is also subjected to high-temperature 
carbonization in the smaller gas retorts and ovens, prim-irily for 
production of city gas. However, whereas in Great Britain a very 
sul)slantial proportion of city gas is made in gas retorts, the pro¬ 
portion so produced in America is very sm.ill, Also, the amount of 
coke produced in gas retorts in the United .States is less than 2^^ 
of the total high-temf)erature coke manufactured there The ver¬ 
tical retort or oven is commonly u-sed in America, and this may be 
either intermittent or continuous in method of operaiion. One 
type of intermittent vertical gas oven, in.stalled in America, is 
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beatc'i by [^rr^iuccr gas, the air jjrehcated l)y rec ui>eration. 

It i.H of ri'ttaoKular shai)e about 12 in. wide by 10 ft. long and 
22 ft. high, and rtM oives a charge of H,ooo Jb. coal. \’erticaJ gas 
oven.s have the advantage of discharging the coke by gravity, 
doing away with the need for pu.shing niachine.s. 

Carbonization Practice. —in America there are some points 
of diftercMu.e in liigh tenijieralore carbonization practice, as com¬ 
pared with that in Jlritain. Wlien two kiurls of coal are mixed, 
for by-prodiK, t loking, as is fre<|uently done, the coal is very 
gfiicrallv ‘‘piilvcri/cfi, ' ir., firielv- (ru.shed, until at least 75/^ 
passes a i-in. sireeii. li,vcn wlirii u.'iing a single coal this is some- 
tinic's done, but now tiie crushing in that case is more often to 
about i^-in. si/e. For many of the Anieriian ‘ high-volatile" coab 
( ji to 3^7^ volatile matter) it i.s lound advantageous to add 15 to 
if/, ol a lover volatile ( 0,1] t ^o-( ailed ".si-ini-bit unonou.i" loal of 
17 to volatile nialler) in order to obtain bt‘.->i metallurgical 

(okes. Stanifjing, or < oriipressing of the coal charge, is not prai- 
11*10(1 in Anierua. 'I'he f|uemhing of (oke is now clone very gen¬ 
erally at a (^LieiK iiiiig -taliori, a short, di.'itante away from the oven 
battery. 'I’lie (ar (oiii.lining the hot coke is (juickly moved from 
the oven to the station, i.s there (juem lied with a rarefully con- 
tr(»lled atnoiiiit of water, and then brought back to an in( lined 
wharf along the oven b.iilery where it is dumped and undergoes 
further cooling and drying. "Ury (juein hing." using inert gases 
< jirodiK.t.s of (otnbuslion ) or steam, is being used in several Amer- 
lum (il.uif.s, with sLK I (,‘*'>.ful results. In (he recovery of by-prod- 
uits, the s<)-( ailed “direi t proiess" of ammonia recovery has been 
aalopted in the majority of American jtlanls. Thi.-i consists in pa.ss- 
iiig the o\en g.i'Cs, after removal of their tar. directly through 
sulphuric acid, in lead-liiieil ‘‘saturators." whereby the ammonia i.s 
convert('(1 into solid i rysiatline aiumonium sulphate, 

'I'he following N'ields of prodiuts in liN-producf coking, accord¬ 
ing to .American practice, are an afiproxiniate average, as close as 
can be esliiualed urnler conditions varying so widely:— 

V/VA/c from a Afi\lurr of .So'r Pittsl>urt>h ami 


I'(u tihonldH Coal (I)rv Ha.iis) 

Coke (total) 7.'oC 

'I'ar c; 0'/, 

Hc‘n/o|s, ('Hide i.oCr 

Amtnoniiiin sulpliatc i../! 

(las “.airpli.is," ini pournl coal, li t u. content 2,100 

The production of coke in (he Cnifed .Si.ite.s. in i<i.^7, in coke 
ovens (not including gas works coke from retorts) was; 

Short Ton<; Per rent. 

From bv-procliict ovc'n.s .... 40.210,800 04.0 

From beeliivc civeiis.3,i()4,7oo O.o 

Total .5 7.S.S 00 joo.o 


Appro.vimalely 1)50,000 (on.s ndclitional were produced in gas 
retorts. 

Iliiu.iouR.M'HV—n (' Porter, Coai Ciirlii>niz(ilion (i<;24), J. j 
Moreaii, Aonrtnifi /'ntitur, veil i (loii); \V. Cluiici, Jntrrna 
tKootl iltpulhooh of till lf\ P>oiiu<l Coke Ifidu\tr\, AiiicTican Edition 
bv I). L. lacol.son (lo.i-’i. (H. C. Pk.; A. K. Po.) 

“COKE OF NORFOLK”: see Li;ic;r,.sTKR of Hulkham. 
Tno\i \s William I'oki:, Lakl of. 

COL, in pin sic al geograjiliy, generally any di.stinct depre.ssion 
upon a high water-parting offering easy pa.ssage from one valley to 
another. 'Fhere are numerous cols cm the ITanco-Italian frontier. 

the Little St, lic rnard (2,18.8 ft.) which carries the road from 
llie Dora ll.iltea to the* up}HT Isc'Te. The col (Fr. for “neck," Lat. 
(ollurn) is u-u.dty formed by the headwaters of streams eating 
backwards towards one another and lowering the water-parting 
lietween their va]le\’-heads. In c'.irly military operations, the most 
convenient col controlled the route of the army's movement. 

On the weather m.ip a col i.s an nre;i in which the pressure is 
neither high nor low and where (he winds are cadm or light and 
vari.ible. This condition is possilile onl>’ between two “highs" and 
two*“lows." This feature is sometimes called a “neutral point" 
t>r "saddle point." {Sec Cvclonf.; ,\ntu'yclune;.) 

COLBERT, JEAN BAPTISTE (i6icy-if)S3\ French 

statesman, was burn at Reims, where his father and grandfather 
were merchants. Through a family connection with Michel Ic 


j Tcllier, secretary of State for war, Colbert obtained a place in the 
war office before he was 20 and presently became private secre¬ 
tary to the minister. Twelve years later he became agent to 
Mazarin, driven from Paris (1651) during the supremacy of the 
Conde family, with the duty of keeping him informed of the 
progress of events. On his return, Mozarin gratilied his agent 
with honours and places for various members of his family, and 
gave him his entire confidence. After Mazarin’s death, Colbert 
.secured the favour of Louis XIV. and became the chief power in 
the administration, though he did not at first hold an official 
position. 

The king’s new adviser set to work at once to reform the cha¬ 
otic financial administration of France. He began by striking at 
the surintendant, Nicolas Fouquet, and .secured his disgrace. The 
office of siirintendant was abolished, and the control of finance 
was vested for a time in a royal council. Colbert, who contented 
himself with the title of intendant, was the ruling spirit of this 
council, but did not take over nominal direct control until 1665, 
when he was made controller-general. FI is first measures for 
cleansing the financ ial administration were ruthless enough. He 
set up a tribunal to deal with officials w'ho intcrcejited money 
due to the treasury. Many were condemned to death, though the 
death sentences were not carried out; some 4.000 were compelled 
to di.sgorgc their gains. The tribunal was disbanded in 1665, but 
it had purified the service. The public debt was handled by dras¬ 
tic methods. Some series of bonds were repudiated on the ground 
that only a .small part of the money had been paid in; others 
were cancelled by paying the original sum invested less the interest 
paid. Colbert did not propose the abolition of privilege, but he 
drew into the net of taxation many who had hitherto e.scaped by 
revising the application of the taillc, or direct tax. Indirect taxes 
were increased and the tariff revised in irj()4, as part of a pro¬ 
tective system. 'Fhc various dues which existed among the prov¬ 
inces could not be swept away, but, although internal fiscal bar¬ 
riers were not destroyed, a measure of uniformitx' was secured in 
central France. His reforms in the farming out and collection of 
faxes .and the jealous watch kept on the officials brought large 
sums into the treasury. 

(\>lbert then turned his attention to the general increase of 
wealth by the encouragement of industry. He had a narrow con¬ 
ception of prosperity, which in his mind could not be real if 
neighbouring countries w'ere prosperous. And in his encourage¬ 
ment of industry and trade he used the* same minute methoil of 
centralized regulation which hud brought order into the fiscal 
system, Eivery detail was to be controlled. This minute regulation 
probably accounts for the failure of the great trading (orporations 
which he set up in 1664 for trading in India and in America (the 
East Imlics and West Indie.s companies), while the llrili.sh and 
Dutch monopolistic trading companies, with their operations un¬ 
trammelled by the home government, prospered. He set up model 
factories, either financed by State funds as in the case of the 
Gobelins (founded 1667) or by concessionaries. He sought to 
standardize the production of staple commodities for al! produc¬ 
ers; faulty workmanship or deviation from the standard was pun¬ 
ished by fine and by exposure in the pillory. 7 'hesc regulations 
hampered industry- and annoyed the producers, and the encour¬ 
agement given to industry tended to starve agriculture. French 
industry w-as to be dexxloped by administrative measures and by 
a high protective tariff, and the proceeds accruing to the Stale 
were to be used for the development of communications and of 
external trade. The roads and canals were improved. The great 
canal of Languedoc was planned and constructed by Pierre Paul 
Riquet (1604-80) under Colbert’s patronage. 

'The greatest and most lasting of Colbert’s achievements was 
the establishment of the French marine. He became minister of 
the marine in 1669; then, in addition, of the colonies and the 
king’s palace. The royal navy owed all to him. for the king 
thought only of militcary exploit.s. Colbert reconstructed the works 
and arsenal of Toulon, founded the ix)rt and arsenal of Rochefort, 
and the naval schools of Rochefort. Dieppe, and St. Malo, and 
fortified, with some assistance from Vauban (who. however, be¬ 
longed to the party of his rival Louvois). among other ports those 
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of Calais, Dunkirk, Brest, and Havre. To supply it with recruits 
he invented his system of classes, by which each seaman, accord¬ 
ing to the class in which he was placed, gave six months’ service 
every three or four or five years. For three months after his 
term of service he was to receive half-pay; pensions were prom¬ 
ised; and, in short, everything was done to make the navy popular. 
There was one department, however, that was supplied with men 
on a very different principle. The galleys used in the Mediter¬ 
ranean service required oarsmen. Colbert wrote to the judges 
requiring them to sentence to the oar as many criminals as pos¬ 
sible; and the convict, once chained to the bench, the expiration 
of hi.s sentence was .seldom allowed to bring him release. Vagrants, 
contraband dealers, political rebels, Turki.sh, Russian, and negro 
slaves, and poor Iroquois Indians, whom the Canadians were or¬ 
dered to entrap, were pressed into that terrible service. By these 
means the benches of the galleys were filled, and Colbert took no 
thought of the long agony of those who filled them. 

Encouragement wa.s given to the building of ships for the mer¬ 
cantile marine by allowing a premium on those built at home, and 
imposing a duty on those brought from abroad; and as French 
w'orkmen were forbidden to emigrate, so French seamen were 
forbidden to serve foreigners on pain of death. 

Colbert was a patron of art and literature. He possessed a fine 
priv.'ite library, rich in valuable manuscripts. He founded the 
academy of sciences, the observatory, which he employed Claude 
I’errault to build and brought G. D. Cassini (1625-1712) from 
Italy to superintend, the academics of inscriptions and medals, of 
architecture, and of music, the French academy at Rome, and ] 
academies at Arles, Soissons, Nimes, and many other towns, and j 
he reorganized the academy of painting and sculpture which 
Richelieu had established. He was a member of the French acad¬ 
emy, In 1673 he presided over the first exhibition of the works 
of living painters; and he enriched the Louvre with hundreds of 
pictures and .statues. He gave many pensions to men of letters, 
among whom we find Moliere, Corneille, Racine, Boileau, P. D. 
Huet (1630-1721) and Antoine Varillas (1626-96), and even 
foreigners, as Huyghens, Vossius the geographer, Carlo Dati the 
Dellacruscan, and llein.sius the great Dutch .scholar. 

Colbert’s industry wa.s (;olos.sal. He found time to do some¬ 
thing for the better administration of justice (the codification of 
ordinances, the diminishing of the number of judges, the reduction 
of the exiH-n.se and length of trials for the establishment of a 
superior system of police) and even for the improvement of the 
breed of hor.scs and the increa.se of cattle. As superintendent of 
public buildings he enriched Paris with boulevards, quays, and 
triumphal arches; he relaid the foundation stone of the Louvre, 
and brought Bernini from Rome to be its architect; and he 
erected its splendid colonnade upon the plan of Claude Perrault, 
by whom Bernini had been replaced. He was not permitted, how¬ 
ever, to complete the work, being compelled to yield to the king’s 
preference for residences out.side Paris, and to devote himself to 
Marly and Versailles. 

Amid .'ill these public labours he directed personally the man¬ 
agement of every farm on his estates. He died extremely rich 
and left fine estates all over France. He had been created marquis 
de Seignelay, and for his elde.st son he obtained the reversion of 
the office of minister of marine; his second son became archbishop 
of Rouen; and a third son, the marquis d’Ormoy, became super¬ 
intendent of buildings. 

To carry out his reforms, Colbert needed peace and consistently 
advocated it, except in the case of the Dutch War, for which his 
commercial policy was partly responsible; but the war department 
was in the hands of his great rival Louvois, whose influence grad¬ 
ually supplanted that of Colbert with the Idng. Louis decided on 
a policy of conquest. He was deaf also to all the appeals against 
the other forms of his boundless extravagance which Colbert ven¬ 
tured to make (Lettres, vol. ii.). Thus, only a few years after he 
had begun to free the country from the weight of the loans and 
taxes which crushed her to the dust, Colbert was forced to heap 
upon her a new load of loans and taxes heavier than the last. De¬ 
pressed by his failure, deeply wounded by the king’s favour for 
Louvois, and worn out by overwork, his strength gave way at a 


I comparatively early age. 

Colbert was a great statesman, who did much for France. 
Nevertheless, his rule was a very bad example of over-government. 
He did not believe in popular liberty; the parlements and the 
states-general received no support from him. The technicalities of 
justice he never allowed to interfere with his plans; and he did 
not hesitate to shield his friends. He trafficked in public offices 
for the profit of Mazarin and in his own behalf. He cau.scd the 
suffering of thttu.sands in the galleys. There was indeed a more 
human side to his character, shown to his own family, but to all 
out.side he was “the man of marble.’’ Madame dc Sevigne called 
him “the North Star.” To diplomacy he never pretended. 

BiHUooRAruY.—The most thorough student of Colbert’s life arid 
administration was Pierre Clement, meml>er of the Institute, who in 
1846 published his F;V dr Colbert, and in jStn (he first of the 0 vols. 
of the Lettres, instructions et tnt^moirrs de Colbert. The historical 
introductions prefixed to each of these volumes have been published 
by Mme. Clement under Ibo title of the Uistoire de Colbert el dr. 
son ndminiitration, 3rd ed. (181;-’). The best short account of Colbert 
as a statesman is that in Lavisse, flistoire de France (1Q05), which 
gives a tliorough study of the admini.stration. See also BcnBit du 
Key, Rechrrehrs sur la politique coloniaU de Colbert (1902). Among 
Colbert’s papers are Memoires sur les affaires de finance, dc France 
(written about 1063), a fragment entitled Partii ularith seerHes de 
la vie du Roy, and other accounts of the earlier part of the reign 
of Louis XIVI 

COLBERT DE CROISSY, CHARLES, Marquis (1625- 

1696), French dipl<jma(isl. like his elder brother Jean Baptiste 
Colbert, began his career in the office of the minister of war, Le 
Tellier. In 1656 he bought a coun.sellorship at th(‘ parlement of 
Metz, and in 1658 was aiiiiointed intendant of Alsace and presi¬ 
dent of (he ncw'ly-crcated .sovereign council of Alsace. In this 
(losition he had to reorganize (he territory reiently annexed to 
France. The steady siqiport of his brother at court gained for him 
several diplomalie missions—to Germany and Italy (1659-61). 
In 1662 he became marquis de Croissy anrl prfsidofit d mortirr 
of the parlement of Metz. After variou.s intendancies, at Sois- 
.sons (1665), at Amiens t(666) and at Paris (1(167). he turned 
definitely to dif)Iomacy. In 1668 he r(‘|»n.'.sente(! France at the 
conference of Aix-le-Chapelle; and in August of the .same year 
wa.s .sent a.s ambassador to London, w'Iktc hi* wa.s to negotiate the 
definite treaty of alliance with Charles Ii. He arranged the inter¬ 
view at Dover between Charles and his sister Henrietta of O- 
lean.s, gained the king’s personal favour by finding a mistress for 
him, Loui.se di* Kerouaille, maid of honour to Madame, and f>er- 
.suaded him to declare war against Holland. The negotiation of 
the treaty of Nijmwegen (1676-78) still further increa.sed his 
reputation a.s a diplomati.st, and Louis XIV. made him secretary 
of state for foreign affairs after the di.sgraee of Arnauld de 
Pomponne, brought about by hi.s lirother, 1679. He at once 
a.ssumed the entire direction of French di[)lomacy. It wa.s he, not 
Louvois, who formed the iilea of annexation during a time of 
fieace, by means of tlic chambers of reunion. He had outlined this 
plan a.s early as 1658 with regard to Alsace. Hi.s policy at first 
was to retain the territory annexed by the chambers of reunion 
without declaring war, and for this {)urpose he signed (reatic.s 
of alliance with the elector of Brandenburg (1681), and with 
Denmark (1683); but the troubles following upon the revocation 
of the Edict of Nante.s (1685) forced him to give up his scheme 
and to prepare for war with Germany (1688). llic negotia- 
tion.s for peace had been begun again when he died, on July 28, 
i6g6. 

Bibmocraphy.—HI.S papers, preserved in (he Archives des affaire.s 
ilrangires at Paris, have been part wily publiffief l in ihe Recueil dr.s 
instructions donnees aux ambassadeurs et minisires dr France (since 
1884). See especially the volumes ;—Autrhhe (t.i.), Suide (t.ii.), 
Rome (t.vi.), Bavihe (l.viil), Savoie (t.xiv.), Prusse (t.xvi.). 
Other documents have been published in Miynet’s Pi^nocialions 
relatives d la succession d’Espofinr, vol. >v., and in the collection of 
Lettres et nigociations . . . pour la paix de Nimigut, 1676-77 
(La Haye, 1710). In addition to the Memoires of the time, see 
Spanheim, Relation de la cour de France rn i6qo, edit. E. Bourgeois 
(Lyons, 1900) ; Baschet, Uistoire du depdt des affaire.s dtranghes; 
C. Rousset, Uistoire de Louvois ti.SG.i); E. Bourgeois, “Louvois et 
CoUx'id de Croissy,” in the Revue Hislorique, vol. xx.xiv. (1887); 
A. Waddington, Le Grand Rlecteur et Louis XIV. (1905) ; G. Pagis, 
Le Grand Llecteur et Louis XIV, (1905). 



COLBURN--COLCHICUM 


988 


COLBURN, HENRY (d. 185s ». British publislicr. In 1814 
in* originalt’d the Monthly Magazine, of which at various 
times 'riiumas Campbell, Bulwer Lytton, 'rheodore Hook and 
Harrison AinsWfjrth were ediltjrs. Colburn published in 1R18 
E'clyn’s Diary, and in 1825 the Diary of Pepys, erlited by Lord 
Braj'brooke, £2 joo for the top>Tight. He also issuer! 

Hisr.'tcli s tirst novel l'i: ian (irry. His business was taken over 
in 1841 by Mc'srs. Hurst ami Blarkeit, Henry ('olburn died on 

Alik', lb, 1 V 

COLBY, FRANK MOORE r ,^6^-1925), U.S. editor, was 
born in \\'a*-liini.'ton, 1 feb. lo, 18^5. He received from 
Colmiiliia university the dek'rees A.B. fi.SS.S) anrl A.M. t iHRrH. 
He ua- artink' pmlc-sor of hisfriry at Amherst cf)]lek'e (fi.Spo-r;!), 
lei lurer ami instrm lor in hi'-iocy and eionomirs at Coluinliia uni¬ 
versity ami Harnard eollek'e ( ibni-ps) ami profr'ssor of econom¬ 
ics ,il New N’ork university (isaj'-n^oo). In iHp^ he joined the 
editorial staff of Johwaoi’s i nivrr\al L'yclopaedia. In i.ScjR he 
bc'iaine editor C)f 'Ihr Intrrnational Vrar Pooh, am! he was one 
of the editor^ of I'hr Julrniational Cydopardia and of the first 
and ‘.ei omi editions of 'J'hr Ad ze hitrrnatiomd liiicyclopacdia. 
He .sc‘r\'c-d as Ainernan editor of Nrhon's Encydopardia (ic)05~ 
ofi), and after J907 as eclitc)r of The \rw Intrrnational Vrar 
Pooh. He* died in New d'ork city, Manli 11)25. He wrote. 
anioiiK otlu-r works, Itnagifiary Dhligations (1904); Constrainrd 
Attitudis ficjio) and Ihr Margin of I/rsitation (1922). 

COLCHAGUA, a pri/vime; c)f central Chile, bounded north 
by Santi.'ikto am! () Hik'Kins, east by Argentina, sc)uth by Curicc) 
and west by the* I'aiila, Its area, before annexations made in 
192S. was 5 8 11 scj.mi. Hurin^t the* ’30s. however, the areal limits 
of mans' ol the inovimes wa-rc* rc'delmed with the result that the 
present area of Coh ha|.'ua is 3..t:3 .s(|,mi,; population ( i<)40 cen¬ 
sus 1 pps.o.d,. 'Hie k'li at loiik'il udinal valle}' of C'hile cut.s acro.s.s 
the central jsirt of the provime, jniwidin)' a considerable area 
excc-llenllv suited to the jirodiution ot crojis and livestock. Good 
ratine land e\l^ts in both the coastal mountains and alouK the 
lower slopes ol the Andes. 'I’he jirimiptil river is the Kapel which, 
in its lower reaches, forms a part of the* northern boundary of the* 
[irovime. \c*ar the Ar«entim* frontic*r, on one of the principal 
tributaries of the* ICipel, are the hot spring's of Banos tie San l er- 
nando, aiies ible bv lar from San I'ernamlo, ta|)ital of Colchatrua. 
'I’lu* Slate central railway from Sanliako to Puerto Montt jiasses 
throiikdi San l i-rnando (.S3 mi. S. of S.uifiak'oi, and a branch line 
exlencl.'> west to the* popular oiean resort of I'ichelemu. San Fcr- 
namlo is c>ne of the several towns founded in 1742 by the gover- 
nor geneial josc* de .Manso. 

COLCHESTER, CHARLES ABBOT, is'i Baron f] 757- 

1S29), w.is born in Abimnioii, and educated at Westminster 
school .and Oxford. In i;oi, tiltc'r h.iving priicii^ed 12 years as a 
b.irrister, he* w.as ap[)ointed clerk of the rules in the kings bench 
.uul elected member of p.iilianient. d’o his eftorls were due the 
establishment of the kox.il Record commission, the reform of 
the svstein which h.nl allowed the' piil'lic mone\' to lie fcjr long 
periods in the h.iml.s of the public accountants, by ih.irging them 
with pavinent of interest, ami, most iinjiort.inl of all. the act for 
taking the lust census ( i.Soi ). In March iSoi Abbot became 
chief secut.iiN' ami jirivv se.d for Ireland; and in 1S02 he was 
c boa'll speakc'r of the house of commons. In respemse to an 
addrc'-s ol the commons, he became B.iron Colchester, with a 
jH■^^ion of ipcoo. He died on Mav S, i.S2(). 

COLCHESTER, nuinic ip.d borough, Essex. England; 52 mi. 
norlho.ist cd l.ondon. cm the river Colne. Bop. (iii3.S) 51.1)00. 
Arc'a 1 S .S sc) mi. In earlv' British and Roman history it was known 
as C'.tniulodunum, the c.ipit.il of the British chief Cunobelin, and 
is n.uned on bis coins. After his death and the Roman conc]ucst, 
Claudius established ;i munic'i()alit_v of ciischargc’d .soldiers. It was 
stormed and burned a.i>. (ii in the rising of Hoadieea (<7 hut 
sooti bec.ime one of the chief towns in Roman Britain. The town 
is named alter Camulos, the ('eltic Mars. Roman sculptures and 
inscriptions have been discovered and its walls and the guardroom 
of tile princip.d gate can still be tracc'd. The Domesday bemk 
mentions 27b burgesst's and land in roinmunc burgensium. The 
ruined c .tst lc''ki'ep built bv U'illi.im I about 10.80 is <|uadrangular, 


i turreted at the angle.s, and is the largest of its kind in Eingland. 
In the castle is a museum of Roman and other antiquities. The 
Augu.stinian priory of St. Botolph (early 12th cent.) retains part 
of the fine Norman west front (in w'hich Roman bricks occur), 
and of the nave arcades; and therc^ is the restored gateway of 
the Benedictine mona.ster>' of .St. John, a beautiful sj)ecimen of 
Perpendicular work, embattled, flanked by spired turrets, and 
covered with panel work. The church of Holy Trinity has an 
apparently pre-Norman tower. 

llie first charter given in 1 i Sc) granted freedom of passage and 
pontage through England, free warren, fi.shery and custom as in 
the time of Henry 1 . The ch.'irters were contirmed and new grants 
obtained in 1447 and 1535. Colrhe.^tcr returned two members lo 
jiarliament from 1295 until 1S85. F.air.^ were granted by Richard 

I in 1189 to the hospital of St. Marv Magdalene, and bv Edward 

II in 1319 on the eve of St. Denis and the six following clays. In 
the 13th century Colihcsler wav an imjKirtant l»ort, its ships ply¬ 
ing to Winchelsea anci France. Elizabeth and T.ames 1 encouraged 
Mc-mish .settlers iu manuf.iclure of baize ( “b.ivs and sav’s”). 
Both Camden, and Fuller mention llie trade in fiarrelled oyster^ 
and catulied eringo-rool. 'Ihe town was held, ajiparently against 
the citizens’ will, by Royalists in ib4S against Diirfax. and it Was 
fined in conseijiienie by thi' jiarliament. 

(diaries I granted a fresh charier, which was amended in 165; 
and a new one granted in 1663; (his one remaining in force with 
modifications until 1741. In 17(13 George HI made the borough 
a renewed grant of its liberties. The town lias long been an 
important military centre and is the lu’.'uifju.irlers of the 41b di¬ 
vision and East Anglia areti. There is a free grammar sthool 
(founded 1539). Castle park is a jiublic ground surrounding the 
castle, ('olchesier is the cc*nlre of an agricultural distriil, ami 
has weekly corn and (attic m.irkets, besides e.xtensive nurseries 
and a large rose-growing indii-ilrv. 'Phe ovsier lish(>rie.s at the 
mouth of Ihe Colne belong to the eorjioralinn. and are held on 
Ic'a.se by tin* Colne r'ishery c'om]i.'iny. The harbour, with (|uayage 
at the suburb of llythe, is (oiiirolled by the i orpor.it ion. .Since 
1918 the muniiiiial borough of Colchester together with the rural 
(listrids of Le.xden and Winstree (exce])t the delacluai portion of 
Inworth parish) form the Colchester parliamentary division of 
Elssex. 

Colchester was made the see of a bishop suffragan by Henrv' 
\'TII. and two bishops were in siu cession apfxiinted by him; no 
further appointments, however, were made until tlu* suffragan see 
was re-eslablisju'ci under N'ictoria. 

COLCHICUM, the meadow saffron, or autumn crocus (Col- 
chicum antnninalr), a perennial pi.ml of the famih- Liliacc ie. 
found wild in rich, moist meadowland in England and Ireland, 
in middle and southern Eurojic and in tlie Swi.ss .Alps. It has 
pale jnirple (lowers, rareh’ more than throe* in number ; the [lerianth 
is funnel-shaped, and ])rociuced below into a long slender tube, in 
the upper part of which (he six stamens .are inserted. The ovary 
i.s three-cellc'd. and lie.s at the bottom of this tube. The k'avcs 
arc three or four in number, fiat, lanreolaie, erect and sheatliing; 
and there is no stem. Propagation is b\' the formation of new 
conns from the parent conn, and liy seeds. The latter arc nu¬ 
merous, round, reddish-brown and of the size of black mustard- 
seeds. The conn of the meadow .saffron attains its full .size in 
June or early in July. .A smaller (mrrn is then formed from the 
old one, (lose to it.s root; and tin-, in Sejitcmber .'ind ( )(toiler pro¬ 
duces the crocus-like flowers. In the succeeding Januarv' or I’cb- 
ruarv' it sends up its leaves, toectlier with tlie ovary, which per¬ 
fects its sc'c'cls during the summer. The young lorni grows con¬ 
tinuously. till in tile follvAving July it attains the size of a small 
apricot. The parent torm remains allachcd to the new one. and 
keeps its form and .size till April in the third v e.'ir of its existence, 
after which it decays. In some cases a single corm jiroduccs sev¬ 
eral new plants during its second spring by giving rise to imma¬ 
ture corms. C. antumnalr and its numerous varieties, as well as 
other species of the genus, are well known in cultivation, forming 
some of the most beautiful of autumn-flowering plants. 

(’olchicum or colchicine, applied to the skin, causes pain ami 
I congestion; inhaled, causes vi(dcnt sneezing: and taken internail'. 
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increases the amount of bile poured into the intestine. In larger 
doses it is a violent gastro-intcstinal irritant, causing severe colic, 
vomiting, diarrhoea, haemorrhage from the bowel and ultimately 
death from collapse. This is accelerated Iw a dejwessant action 
upon the heart and ner' ous system .‘similar to that produced by 
veratrinc and aconite. The sole medical use of colehicum is in 
gout. It has an extraordinary j)Ower over the i)ain of acute gout: 
lessens the severity and frequency of the attacks when givtoi con¬ 
tinuously between them, and benefits such SN’mptoms of gout as 
eczema, bronchitis and neuritis, though inoperative against them 
when not of gouty origin. The dmg is generally given as vinum 
cole hid, in doses of 10 to 30 minims. It is apt to render the pa¬ 
tient low-spirited and tearful and must c^ly be given with great 
care. In colehicum poisofiiut^, empty the stomach, give white of 
egg. olive or salad oil and water. Use hot bottles and stimulant - 
especially trying to counteract the cardiac depression by atropine, 
caffeine, strophanthin, etc. 

Colehicum is a .speiific for separation of chromosomes. The 
product is much used in genetics and plant breeding to tiroduce a 
(lout)ling of the chromoscmics. Most of the Ami'rican supply ordi¬ 
narily comes from LToiIand, Italv, Yugoslavia and llungarv. 

COLCHIS, in ancient geograidiy, a nearly tri.mgular di.stricl 
of A.sia Minor, at the eastern extremity of the Black Sea, bounded 
on the north by the Caucasus, which separated it from Asiatic 
Sarmatia, ea.st by Iberia, south by the Montes Moschic i. .Armenia 
and part of Pont us, and west by the Euxine. The name of Colchis 
first appears in Ac'sehylus and Pindar. It was inhabited by a 
number of tribes whose settlements lay chietly along (he* shore 
of the Black Sea. These? tribe,s diflcred so completely in language* 
and appearance from the surrounding nations, that the ancients 
originated various theories to account for the phenomenon. Herod¬ 
otus believed them to have sprung from (he relics of the army of 
Sesostris and thus regarded (hem as Egyptians. Apolloniiis 

Rhoclius (.d/'go;/, iv, stales that the Egyptians of Colchis 

preserved as heirlooms a number of wooden Kvf)i 3 eis' (tablets) 
showing .seas and highwaj’s with considerable accuracy. It is 
quite possil)le that there was an aneic-nl trade connection belwc'cn 
the Colchians and (he Mediterranean peoples. We learn that 
women were buried, w’hile the corpses of men were suspended on 
trees. The principal coast town was the Mile.sian colony of 
Dioscurias (Roman SehasLopolis; mod, .Sukhum Kalc'h), the 
ancient name being ])reserved in^the modc^rn C. Iskuriu. The chief 
river was the I’hasis (mod. Rioh). 

Colchis was celebrated in Greek mythology as the destination 
of the Argonauts, the home of Medea and the special domain of 
.sorcery. Several Circek colonics were founded there by Miletus. 
It .seems to have been incorjjorated in the Persian (‘rnidre, though 
the inhabitants evidently enjoyed a considerable degree of inde¬ 
pendence; in this condition it was found by Ale.xancler the Cireat, 
when he invaded Persia. From this time till (he era of the Mithri- 
datic wars nothing is known of its history. At the time of the 
Roman invasion it seems to have jiaicl a nominal homage to 
Mithridates the Great and to have been ruled over by Mathares, 
his second son. On (he defeat of Mithridates by Pompey. it be¬ 
came a Roman province. After the death of Pompey, Pharnaces, 
the son of Mithridates, rose in rebellion against the Roman yoke, 
subdued Colchis and Armenia, and made head, though but for a 
short time, against the Roman arms. After this Colchis was 
incorporated with I’ontus, and the Colchians are not again alluded 
to in ancient history till the 6th century. It had l)een specially 
garrisoned by Justinian under first lYter, a Persian slave, and 
subsequently Johannes Tzibos, who built Petra on the coast as the 
Roman HeadcjuarUrs, Tzibos took advantage of the extreme 
poverty of the inhabitants to create a Roman monopoly by which 
he became a middleman for all the trade both export and import. 
Chosroes I. succeeded in capturing Petra (a.d. The mis¬ 

sionary zeal of the Zoroasirian prie>ls soon cauM-d discontent 
among the Christian inhabitants of C'olchi.s, and (iobaze.s, per¬ 
ceiving that Chosroes intended to Per.sianize the district. a]>pealed 
to Rome, with the result that in 549 one iJagisthaeus was sent 
out with 7.000 Romans and 1,000 auxiliaries of the Tzani (Zani. 
Sanni). The “Lazic War” lasted till 556 with varying success. 


Petra was recaptured in 551 and Archaeopolis was held by the 
Romans against the Persian general Mermeroe.s. Gobazes was 
assa.ssinalcd in 55Z, but the Per.sian general Nachoragan was 
heavily defeated at Phasis in 553. 

By the peace of 56-’ the district was left in Roman posses.sion, 
but during the next 150 years it is improbalile that the Romans 
exercised much authority over it. In (>97 we he.ir of a revolt 
a;:ainst Rome led by Sergius the Patrician, who allied himself 
with the Arabs. Justinian 11 . in hi.s second period of rule sent 
Leo the Isaiirian. afterward.s emperor, to induce the Alans to 
attack the Abasgi. The Alans invaded Lazic.i. and, jirohahlv in 
71:, a Roman and Armenian army laid siege to .Archaeopolis. Gn 
(he approach of a Saracen force they retired, but a sni.all plunder¬ 
ing detachment was cut off. I’itimately Leo joined this b.ind and 
aided by the Apsilian chief Marinus escaped with them to the 
^ oast. 

f rom (he beginning of the 14th to the end of the 17th century 
Cohhi.N was governed by .an indepi'ndent dvnasty, the Dadians, 
which w.is succcedecl by a semi-iiniependent cK’nasty, the Chiko- 
vans. who by icS^S had submitted to Russia, though they retained 
a nominal sovereignty. In iSn6 (he district was finally annexed 
by Russia. Si c Gi okoi.c. 

For the kings scr StokvL, Manuel d'histoirc, i. Sp 

COLCOTHAR (adapted in Romanic language.s from Arabic 
^ol^otar, wliidi was prtib.ibly a corni[)tion ol the Gr, xaXkm'Oo'i 
Ironi \aX/vds, cc>j)per, avOo'i, tlower, i.i\, c()j>per sulph.ate). a name 
gi\en to the brownish-reil ferric oxide residue obtained in (he 
l>ref)ara(ion of fuming suijihuric tNordhaiisen') a< id by the dry 
distillation of ferrous or ferric sulphatcv It is used as a polishing 
powder by Jewellers, and as (lie jugment Indian red. It is also 
known as ('ro( us' Marlis. Caput Mortuum, Prussian red, rouge, etc. 

COLD, subjectively the. sen.sation which is I'xciled by con* 
tact with a substance whose* teirqierature is lowc*r than the normal; 
olijcctively a ciualiiy or condition of material bodies which gives 
ri.se to that sensation. Whether cold, in the olijective sense, was 
to be r«*gardi*d as a positi\c* (juality or merely as abs(*iue of heat 
was long a di*balc*d question. I'hus Robert Boyle*, who doe.'s not 
commit himself delinitely to either view, says, in his New Experi¬ 
ments and Observations touching Cold, that “the dispute w'hich is 
the prim urn jriddum is \*ery well known among naturalists, some 
conte'iiding for the earth, others for water, others for the air, and 
some* of the moderns for nitre, but all .seeming to agre*e' that there 
is some body or other that is of its own nature supremely cold 
and by participation of which all other bodies (detain (hat quality.” 
But with the general acceptance of the dynamical theory of heat, 
cold naturally came to be re'gardecj as a negative condition, de- 
p(*nding on deerea.st* in the amount of (he molecular vibration (hat 
constitutes heat. 

The; eiuestion whether there; is a limit to the degree of cold pos¬ 
sible, and, if so, where (he zero must be placed, was first attacked 
by the Fre*nch physici.st, (i. Amontons, in 1702-0.^, in lonnection 
with his improvements in (he* air-thermometer, la his instrument 
temperatures w(*re indicated by the height at which a column of 
mc*r( ury was .sustained by a certain mass of air, the volume or 
“spring” of which of course varied with the heat to which it was 
expo.sed. Amontons the*r(‘fore argued that the zero of hi.s ther¬ 
mometer would be (hat tc*mjK*raturc.; at whie h the spring of the air 
in it was reduced to nothing. On the* scale he u.sed the boiling- 
point of water was markeel at 7,^ and the meIting-i)oint of ice at 
51 (. so that (he zero of his scale w.as (;quivalent to about —240 ' 
on the centigrade scale. This remarkably close approximation (o 
the modern value of —27.1 for the zero of the ;iir-thermome(er 
was further improved on by J. H. Lambert {Pyromelrie, 1779). 
who gave the value —270“ and observed that this temperature 
might be regarded as absolute cold. Values of this order for the 
absolute zero were not, however, universally accepted about this 
period. Lai)lace and Lavoisier, for instance, in their treati.se on 
heal ( 1780), arrived at values ranging from 1,500'^' to 3,000"' below 
the freezing-point of water, and thought that in any e a.^^e if must 
be at least 600'' below, while John Dalton in his Chemical Phi¬ 
losophy gave ten calculations of this value, and finally adopted 
— 3,000"TL as the natural zero of temperature. After J. P. Joule 
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had determined the mechaniral equivalent of heat, Lord Kelvin 
approached the <juestion from an entirely different point of view, 
ar»d in 1H48 devised a scale of absolute temperature which was 
indefKTulent of (he pro(K‘rfics of any f)artic;ular substance and was 
basc'd solely on the fundamental laws of thermodynamics (sre 
Hkat and TitKRMonvNAMirs). It f<jllowed from the principles 
on whi< h this s^ale was <on.itrucied that its zero was placed at 
~273‘', at almost precisely the same ix)int as the zero of the 
air-therriionifler 

In nature the realms of space, on the probable assumption (hat 
the inters!filar medium is perfectly trans[)arent and diather* 
maiious, must, as was pointe<l out by W. J. Matquorn Rankinc, 
be imajKible of aujuiriny any temperature, and must therefore be 
at the absolute zero 'That, however, is not to say that if a suit¬ 
able thermometer (ould be projected into space it would giv'c a 
reading of .’/V' ttn the (onirary, not beirui; a transparent and 
diathernianous fxidy, it would abscjrb radiation from the sun and 
olhtT sl.irs, and would thus btacjine warmed, (.Vee J. H. Poyntinp, 
“Radiation in the Solar SyMem,’’ Tnitts. A, 190J? ) The 

f'rern h physicists of the early [tart of the 19th century held a dif¬ 
ferent view, and rejectc'd the hy])Othesis of (he absolute cold of 
s[)acr I'ourier, for instaiue. postulated a fundamental tempera¬ 
ture of space as necessary for the- explanation of the h(‘:it-effects 
(cbservc-d on the surface of the e.crth, an<l t'slitnafed that in the 
inter[)lar»‘(ary rej^ions if was little less than that of the terrestrial 
poles and bebm the lre»‘/iny-()oint of mercury, though it was dif- 
fercaU in othcT parts of space { Auit (him phvs., 1S24, 27, pp. 141, 
150) (' S M. l’ouillc‘t, ayaitr, < alc ulated the temjrerature of inter- 
plairetary spac e as 14,!'f (( om/ite.v rendtcc. iH.pS, 7, p. 61 ), and 
Sir John Heisc fiel as - i so". 

'I'o attain the absolute zero iir the laboratory, that is, to deprive , 
a substance entirmly of its heal, is a Ihc'rrnodynamical impossibil- | 
ity, and the most th at the physic ist can h(»f)e for is an indetinitedy 
close approach ter that point 'I'he lowest steacly temperature 
ofriainafile [>y the exhaustion of li<niid hydrogen is about - 2d2“(’ 
(11" Abs I, and the- liciuelac (ion of helium by Prof. Kamerlin^'h 
Onries in ipoS yielded a liejuid haviny a boilin^'-point of about 
4“ Abs which on e.vhattstion should brinj; us to within about 
of the absedute zero Li<|uid helium has sirue bc'eii solidihed by 
Prof Kc’esom ( at r i.V’ Abs under a pressure of 25 atmos. 

The free/iiiK poini rises to 4 2' Abs under a jrres.sure of 140 
atmos. (.S’/ e Lnn r K\('TioN' of C'lAsr.s.) 

COLD. 'I’he common cold (known technically as Acute Co¬ 
ryza) is an acute catarrhal inflammation of the upfKT respiratory 
tract, caused by infedion with bacteria The most careful bacter- 
iol<)|L{ical studies have' tailed to demonstrate a siuRle si'Kmitic perm 
as the cau.sc' of this disease; but (he contapioiis tharacter of many 
of these infc'c!ions makes it almost certain that we arc dealinp 
with an infectious process It is more likely that the common cold 
is not a specitic infection like typhoid (ever, which is always 
caused f>\‘ the same rnicro-orparusm, hut that it results from infec¬ 
tion by any one of a number of dilferenl bacteria. The orpanisms 
most commonly fount! in (he nasal .secretions are the streptococ¬ 
cus. slaphylococc US, pneumotocc'u.s and influenza bacillus. In 
addition to these welUknow’n specic.s. certain ultra-microscopic 
orpanisms have been isolated from the nasal secretions during 
colds 

Foster in loth. and Olitsky and McCartney in 1923, described 
a filterable virus, which they claimed was captible of transmitting 
the common cold from infec ted individuals to healthy individuals. 
The fait that many sjx'cie.s of bacteria are constant inhabitants 
of the healthy lliroat and nasopharynx has made bucteriologicul 
studies of the common cold extremely dithcult, and it has l>een 
rather disturbing to find that this bacterial flora undergoes 
very little change in character during the acute stage of a cold. 
(Bloomfield. liuchez and others.) The common cold trears con- 
sidefable resernblaru e to hay fever, and for this reason a prevalent 
theory as to its etiology is that acute coryza is an expression of 
a hyi^crsensitive condition of the nasal mucous membrane to some 
protein, probably bacterial in nature. 

The environmental factors causing the common cold are well- 
known Unequal chilling of the body, sudden cooling after exer¬ 


cise, wearing of wet shoes and wet clothing, fatigue and irritants 
in the air, all predispose to the onset of a cold. The exact effect 
of chilling of the body is not understood, but Mudd, Grant and 
Goldman have found that in ex{x*riments on human subjects, 
chilling of the skin invariably causes a iow’ering of the tempera¬ 
ture of the .skin, with a reflex lowering in temp(.*rature of the mu¬ 
cous membrane of the nose and nasopharynx. They believe that 
thi.s drop in temperature depresses the resistance in the throat 
and thereby allows infection to take place. 

Colds occasionally become epidemic. Epidemic colds are usually 
more severe than ordinary colds, and have been spoken of as 
grip, or influenza. It is probable that these epidemics are caused 
by some micro-organisnn, other than that producing the common 
cold. 

The common cold usually starts in the posterior narcs, or in 
the nasopharynx, but it may originate in any portion of the upper 
respiratory tract. The first symptom is a sensation of burning and 
discomfort in the jiart affected. As the infection sjireads, the 
mucous membrane becomes red and swollen, the nostrils are oc¬ 
cluded. and there is a profuse watery discharge from the nose. 
The patient complains of a dull headache, and a sen.se of conges¬ 
tion in the eyes, nose and throat. The voice is husky and the 
semses of taste, smell and hearing arc impaired. The skin about 
(he nostrils becomes red and excoriated. If the infection extends 
/low’n into the bronchial tree, hoarsene.ss dexvlop.s and then a 
cough, which at first is dry and hacking, hut later is accoitifianied 
by an exjx'Ctoration of mucopurulent .siiutum. Involvement of 
the bronchial tree causes a sense of tightness and .soreness in the 
chest, which may be increased with breathing. 

The constitutional .syrnjitoins of acute coryza vary considerably 
with the patient, and with different infections in the same patient. 
In mild cases, there may be nothing more than slight languor and 
disinclination for exertion. In more severe cases there is some 
fever (loo^* to 102'’ F), rapiil jiulse, chilly sensations and aching 
in the back and extremities Some patients develop gastro-intesl- 
inal synqitoms, such as abdominal cramps, nausea, vomiting and 
diarrhoea. As a rule the common cold jiresents no diagnostic 
difficulty. Some of (he infectious diseases, such as measles and 
scarlet fever, may begin with symptoms which are suggestive of 
coryza, but by the .s/'cond or third day characleri.stic symptoms 
develop which make the differentiation easy. Grip and influenza 
are infections which are closely allietl to the common cold. The 
differential diagnosis depends largely upon the severity of the 
symptoms. Grip is a term which is used rather loosely to desig¬ 
nate an acute respimtory infection accompanied by some consti¬ 
tutional symptoms. It is really nothing more than u severe cold. 
Whether the causative agent is the same as that of the common 
cold is not known. Influenza is a highly contagious infection of 
the upper respiratory tract w'hich occurs in large or small epi¬ 
demics during which it spreads with remarkable rapidity. Many 
bacteriologists behove that it is caused by the influenza bacillus, 
but Olitsky and Gates hav’e isolated a filterable virus, known as 
the bacterium pneumorintes, which they believe is the causative 
agent. The local symptom.s of influenza are similar to those of 
coryza and grip, but the con.stitutional symptoms are much more 
marked. The fever is higher, and there is considerable prostration, 
associated with aching pains in the back and limbs. Influenza 
nearly always affects the bronchial tree, and a considerable num¬ 
ber of patients develop influenzal pneumonia. 

The complications of the common cold give the disease its med¬ 
ical significance. As a simple infection it runs a mild, short course, 
in many cases interfering but little with one’s usual routine of 
life. The complicaiions. however, are numerous and important. 
Bronchitis occurs so frequently that it can hardly be called a 
complication. Infection of the accessory sinuses is also extremely 
common, and sometimes brings on acute constitutional symp¬ 
toms. More often a sinus infection simply means a prolongation 
of the nasal symptoms. Not infrequently the condition becomes 
chronic, and necessitates treatment by a nose and throat special¬ 
ist. Involvement of the middle ear (otitis media) is a frequent 
complication, particularly in children, and may lead to a mastoid¬ 
itis. Occasionally, the infection is not limited to the mastoid, 




GOLDEN—COLD HARBOR 


but extends through the bone and invades the meninges. When 
this happens, meningitis or brain abscess results. When the infec¬ 
tion extends downward, bronchitis may be followed by broncho¬ 
pneumonia or lobar pneumonia, and these in turn by pleurisy or 
emp^yema. In addition to these direct complications, the common 
cold may be the means of lighting up an old tuberculous process 
in the lungs, or, by low-ering the resistance of the {Mtient, it may 
lead to an exacerbation of some systemic condition, such as 
rheumatism, nephritis or heart disease. 

TREATMENT 

The common cold usually runs a definite course of three to 
ten days. If the nasal discharge persists longer than this, one 
should suspect a complicating infection of one of the sinu.ses. 
As recovery from the cold progresses, the congestion decreases, 
and the secretions become scanty and more purulent. The treat¬ 
ment consists largely in the relief of symptoms. Occasionally, a 
cold may be aborted in the earjy stage, but once the infection gets 
a start, efforts to check it are usually futile. Colds have been 
successfully aborted only when the infection has been checked at 
the very outset by the local apjplication of some germicide, .such 
as argyrol or silver nitrate. These applications should, of course, 
be made by a specialist, as it is almost impossible for the patient 
to reach the infected area with a gargle or spray. It has been 
claimed by some that measures which promote sweating some¬ 
times check a coryza. The treatment usually advocated is a hot 
foot bath, some kind of hot drink, and a Dover’s powder or a drink 
of whisky. Even if these measures fail, they tend to make the 
patient much more comfortable, and are certainly worth a trial. 
The best treatment for the common cold is rest in bed. Rest 
should be insisted upon if the temperature rises above loo® F, or 
if the patient is the victim of some chronic constitutional disease, 
.such as diabetes or heart disease. The patient should be isolated 
as much as possible, not only to protect others, but to minimize 
the chances of acquiring a secondary infection at a time when the 
patient’s resistance is at a low ebb. The diet should be simple 
and nutritious, and fluids should be taken in liberal amounts. 
Tobacco smoke, cold damp air and other irritants must not be 
allowed to enter the respiratory tract, as these tend to carry the 
infection down into the finer divisions of the bronchial tree. A 
saline cathartic is indicated, even when the bowels are active. 
Various drugs are used to counteract the unplca.sant .symptoms. 
Perhaps the most popular of these is aspirin, but phenacctin and 
codein are also popular. Locally, various .sprays are used to lessen 
the irritation in the nose and throat. Most of the sprays have an 
albolcne base to which has been added thymol, menthol or cuca- 
lypiol. If the infection invades the larynx or trachea, the voice 
should be rested as much as possible. If the cough becomes 
violent, some sedative, such as codcin, is usually sufficient to 
control it. A favourite remedy is the old-fashioned croup kettle, 
containing a pint of hot water and a tea.spoonful of compound 
tincture of benzoin. The patient is placed under a sheet and 
allowed to inhale the fumes from the steaming croup kettle. If 
there is much pain and tightness in the chest, counter-irritation 
with some stimulating liniment, or with a mustard plaster, often 
gives relief. 

One of the most difficult problems which the modem health 
officer has to face is the prevention of the acute rc.spiratory in¬ 
fections, particularly as the population tends more and more to 
concentrate in cities. Probably the most effective method of pre¬ 
venting colds is to reduce to a minimum contact with crowds. 
Yet such a measure is almost impossible to enforce in modern 
urban life. Anti.septic sprays and gargles have been advocated and 
are widely advertised, but their value is questionable. Most anti¬ 
septics strong enough to kill bacteria will cause irritation to the 
mucous membrane. Hardening the body by exjwsure to cold air 
or to cold water has been recommended to increase one’s resistance 
to respiratory infections, but the value of this procedure has been 
very much questioned of late. 

Vaccines are a very popular prophylactic and appear to have 
some value, particularly when prepared from the patient’s own 
bacteria. Statistics by Park and Von Sholly among employees of 
the Metropolitan Life Insurance Company show that subjects 


inoculated with “stock” vaccines contract colds about as readily 
as the uninoculated. For those, however, who suffer from rcjH'aled 
infections because of some chronic focu.s, an autogenous vaccine 
is well worth trying and often gives much relief. 

Bibliographv.—G. B. Foster, “The Etiology of Common Colds 
The Probable Role of a Filterable Virus us the Causative Factor; A 
Preliminary Note," Journal of ike Amrriean Medual Asso(iation, vol, 
66, p. i,i8o (1916) ; P. K. (Jlitsky an<l J. E. McCartney, “Studies on 
the Nasopharyngeal Secretions from Patients with Common Colds," 
Journal of Experimental Medicine, 19-’.^, \'ol. p. 427; ,*\. ],. Hloom- 
field, "Variations in Bacterial Flora of Upper Air I’a.ssages during the 
C'oursc of the Common Cold,” Johns Hopkins Hospital Bulletin No. 
ji, p. 1:21 (1921); A. R. Dochez, G. S. Shibley and F. M. Hanger, 
"Studies on the Common Cold; Observations of Normal Bacterial 
Flora of No.se and Throat with Variations Occurring during Colds," 
Journal of Experimental Medicine, March, igjb, \'ol. 43, pp. 415-4^1; 
S. Mudd, A. Goldman and S. B. Grant, “Experimental Study on Exci¬ 
tation of ]nfection.s of Throat,” Journal of Experimentai Medicine, vol. 
33. p. 87 (1930) ; P. K. Olitsky and F. Iv. Gatc.s, “Experimental Study 
of the Nasopharyngeal Secretions from Influenza Patients. Pieliminary 
Report,” Journal of the American Medical Association, vol. 74, p. 1497 
(1920); A. I. von Sholly and W. H. Park, "Report on Prophylactic 
Vaccination of 15.^6 Persons against Acute Respiratory Diseases in 1919 
and 1920,” Journal of Immunology, vol. 6, No. i, p. lo^ (Jan. 1021). 

(R. L. C.) 

COLDEN, CADWALLADER (1688-1776). American 
physician, historian and colonial oniciiil, was born at Duns. Scot¬ 
land, on Feb. 17, 1688. He graduated at the University of Edin¬ 
burgh in 1705, devoting him.self to scientific .studies there and in 
London, and emigrated to Philadelphia in 1710, There he engaged 
in general mercantile business until after a visit to Great Britain 
in 1715, when he began the i)r;u'(ice of medicine. He was induced 
to move to New York by Governor Hunter, who ajipoinled him 
the first surveyor-general of the colony and master in chancery. 
Becoming a member of the provincial council in 17.M, he served 
for many years as its prerifient; and from 1761 until his death 
was lieutenant-governor. He was acting-governor when in 1765 
the stamped pafH*r to be u.secl under the Stamj) Act arrived in (he 
port of New York; a mob biirni'd him in effigy in his own coach 
in Bowling Green, and he was compi'Iled to surrender the stamiis 
to the city council, by whom they were locked up in the city hall 
until all attempts to enforce the new law were abandoned. .Subse¬ 
quently Golden secured the suspension of the jirovituial assembly 
by an act of parliament. He understood, however, the real temper 
of the p.itriot party, and in 1775, when the outbreak of hostilities 
seemed inevitable, he strongly advised the ministry to act with 
caution and to concede some, of the colonists' demands. When 
(he war began he retired to his country seat near Flushing, N Y., 
where he died on Sept. 28, 1776. Golden wa.s wiflely known among 
scientists and men of letters in England and America. He was a 
lifelong student of botany, and was the first, to introduce in Amer¬ 
ica the classification system of Linnaeus, who gave the name 
Coldenin to a newly recognized genus. He wrote .several medical 
works of importance in their day, the most noteworthy being A 
Treatise on Wounds and Fevers (1765); he also wrote an elab¬ 
orate work on The Principles of Actum m Afafter (1751), which, 
with his Introduction to the Study of Physics (r. 1756), his En¬ 
quiry into the Principles of Vital Motion (1766), and his Reflec¬ 
tions (c. 1770), mark him a.s (he first of American maleriali.sts and 
one of the able.st material philosophers of his day. His His¬ 
tory of the Five Indian Nations (1727, best cd. 1902 ) is one of the 
most valuable accounts that have been pre.servcd of the relations 
with the.se powerful tribes and of the expansion of the English fur 
trade to the west. 

BiBuoGRApnv.— See Alice M. Keys, Cadwallader Colden, A Repre¬ 
sentative Eighteenth Century Official (1906); J. O. Mumford, Nar¬ 
rative of Medicine in America (1903); and I. W. Riley, American 
Philosophy (1907). Golden's Letters and Papers were published in the 
Collections of the New York Hi.storiad Society (1917-23L 
COLD HARBOR, Old and New, two localities in Hanover 
county, Virginia, U.S.A., 10 mi. N.E. of Richmond. They were 
the scenes of a battle between the army of the I’otomac under 
Gen. G. B. McClellan, and the army of Northern Virginia under 
Gen. R. E. Lee, June 27, 1862 (sometimes called the battle of 
Gaines’ Mill); also of a succession vf battles from May 31 to June 
12, 1864, between the Union forces under command of Gen. U. S. 
Grant and the Confederates under Gen. R. E. Lee, who held a 
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Strongly entrenched line at New Cold Harbor. The main union 
attack on June 3 wa^ delivered by the .md (Han<o(k), bth 
tWright) and iSth t\V. 1 -. .Srnitlu corps, and was brouffht to a 
stamKtill in eicdil niinuLcs. An order from army head(juarler.s to 
renew the alfac k was icmored by tlje ohjcer.s and men at the front. 
In the (onstant litditinit of May t'* June 12 on this pround. 
Grant lost i.pooo men. [Sri- Wii.DhKMCs.s; Amkkica.s Civil Wak.) 

COLD STORAGE : ,':ee RlFKK.I.KATION AMj ITS AI’PLICA- 
noN. 

COLDSTREAM, a .small burph, Berwickshire, Scotland. 
I’of). (est. 10 cH) I .■:2. It is situated on the north bank of the 
Tweed, here ^|j,it)ned by John Smeaton's tine bridpc of live arche.s, 
erected in i7f)y-i7bb, 1 C. mi. southwc.st of Berwick by the 
L N IC railway. 'I’fie station is at ('ornhill over the border. Ow'inp 
to its j»()sifion on tfie Itorder and .iKo as the lirsl ford cjf any eon- 
secjueme above? fleTwick, the town i>la>ed a prominent part in 
Scottish ill lory duiinp many centuries. Here. Isdward I crossed 
the stieain in i .s/i with his inx'.idinp host, and Montrose with the 
Covenanters in ib )o. Of the (iUereian priory, founded about 
iit)5 by ( osji.itric of Huubar, and destroyed by the ist earl of 
Ilertiord in 15.;^ \\l)i(h stood a little to the east of the pre'-enl 
market pl.ue, no tr.ue rem.iins; but for nearly .too yc-ars it was 
a centre of religious fer\oiir. Here the papal lepate, in the reipn 
of Henry \ III, piibliNlied a bull apainst the iirintinp cd' the 
.bt rijit lire-; but the site Was OKiitiied in the tc^th century by an 
(“staltlidiinent, under Hr. Adam Tlioms(»n, for the jirodutiiori of 
(lieap Bihles. .\t Cold, tream General Monk raised in ib^o the 
(clebrated repimerU of l oot Guards bearinp its name. Like (iretna 
(Ireen, Coldsticam was lonp a resi»rt of ruriaw.iy couples, the old 
toll house at the bridpe beiiip the usual .scene of the marriape 
I eretiiony. “M.irriape House," as it is c alhal, still e.vi.sts. /Vl Hirp- 
ham, mi. west, a ]il;ue of no small ini{>ortan« e, in iiSS William 
the Lion i (inferred with the Bishop of Hurhain i oiu erninp the at¬ 
tempt of the' Lnplish Churcb to impose its supremacy upon Scot¬ 
land; tlieie in i.'.v) w.is held the con\entic»n to lorisidcT the mar¬ 
riape of the Maid of Norwav' with I’rime ICdward of Lnpland; and 
there, too, in i.’()o was sipm-d the treat) ol Hirphain, which se¬ 
cured the inde|)endem t* of Scotl.ind. Seven miles belctw Gold- 
stream on the Lnplish side arc‘ the massive ruins of Norham 
C.astle, made* f.mious bv' .Siott’s Murmion, and from the time ol 
its buildinp hy Ramilf I'lanibarcl in i i .'i a. focus of Border history 
durinp lour i eiiluries. 

COLDWATER, 1 c ity near the southern boundary of Michi- 
pan, C.S.A., surrouiuled by beautiful lakes; the county seat ol 
Braiuh count)’. Jl is on 1 Vderal hiphw.iys >7 and lu, and is 
served by the New \'(iik Gentral lailway system. 'I'he ])op. in 
11)40 w.is 7.,vt,T L has l.irpc- I’ortland cement plants, and manu¬ 
factures furnaic's, m.iiine eiipines, prav imn ca.-'tmps, brass, clolh- 
irip, shoes, window displav fixtures, wooden sporiinp poods, sleds 
and law'll furniiure. The Miihipan Stale (’hildren's vill.ipe is 
.situated here. Coldw.iler (i.illei! Lvinis until was settled in 

ivS.!i), iiuorporated as a vill.ipe in iS^7 and .is a citv in 1801. 

COLE: sec I'.NMsMl.l.I .\, Wll.LlA.M W'll.lOlOHnY CoLL. 
COLE, SIR HENRY ( iSoS-i.SS.'), Knpli.sh civil servant, 
was lorn at Bath on July ly 1S08. He was a leadinp memher of 
the commissiem that orpaiii/.c'd the Great exhibition of i.S5t, and 
then became .secrei.irv to the Si liool of Dc-sipn, which was Irans- 
ferrcHl in 185,1 into the 1 ^cparlment of Suerue and Art. Cncler its 
auspicc'S the South Ken.siupiou (now X'icloria and Albert) Mu- 
si'um, London, w.is founded in 185; and C'ole praefic.illy became 
its director, retiriiip in 1875, He oripinafed the .scheme for the 
Royal Albert hall, London. He was active in foundinp the na¬ 
tional schools for cookery and music, the latter the penn of the 
Royal Collt'pe of Mu.sic. He edited the works of Thomas I.x)ve 
I’eacock. He died cm April 1SS2. 


See Fifty Vf-ars of Puhlic Work of Sir Henry Cole, cd. A. S. and 

I II. Cole (iH84b 

I COLE, THOMAS ( 1801-1848), U.S. landscape painter, was 
born at Bolton-le-Moors, Lnpland, on Leb. i, 1801. In 1819 the 

I family eniiprafed to America, settlinp first in Philadelphia and 

I then at Steubenville (O.). where Cole learned the rudiments of 
his profession from a wandering portrait painter named Stein. 
He went about the country painting portraits, but with little 
hnaiuial succe.ss. Removing to New' York ('1S25), he displayed 
some landscapes in the window of an eating-house, where they 
atfrailed the attention of the painter Colonel Trumbull, who 
sought him out, bought one of his canvases, and found him 
patrons. I’rom this time Cole was prosperou.s. He is best re¬ 
membered by a .series of jiic lures consisting of four canvases 
representing "The Voyage of Life," and another series of five 
lanva-^es rcpre.sentinp "'Hie Coiir.se of Empire," the latter now in 
the gallery of the New’ York Historical society. They were alle¬ 
gories. in the taste of the day. and became exceedingly popular, 
being reproduced in, engravings with great success. The artist's 
genuine fame must rest 011 his landscapes. He had an intluence 
on his time and his fellows which was considerable, and with 
Hurand he ma)’ be said to have founded the early school of Amer¬ 
ican lambcape painters. Cole spent the years 1829-3: and 1841- 
42 abroad, mainly in Italy, and at Florence lived with the sculptor 
Grecniough. .\tier 18^7 he had a studio in the Catskills which 
furnished the’ subjects of .some of his canvases, and he died at 
Cal.skill ) on Leh. 1 1, 184S. His ])i( tLire.s are in many public 

and private collections. His “E.xpulsion from Eden’’ is in the 
Metroiioliiaii mu.seum in New ^'ork city and is one of the most 
t)))ical examples of his stv'le. 

COLE, TIMOTHY (. 1852-11)3T), U.S. wood engraver, was 
born in London in iS;;:. tiis fainilv emigrating to the United 
Stale's in He eslahlishecl himself in Chicago, where in the 

great fire of 1,871 he lost everything he possessed. In 1875 he 
removed to New ^'ork, lindinp work oil the Century (then Scrib¬ 
ner's) magazine. He immediately attracted attention hy his un¬ 
usual f.uility and his sympathetic interpretation of illustrations 
and pi< lures, and his [lubli.shers sent him abroad in 1883 to 
engrave a set of blocks after the old masters in the European 
galleries, I'hese achieved for him a brilliant success. His re¬ 
productions of Italian, Dutch, I'lemish and English pictures were 
pullli^hed in book form with ap{)reciative notes by the engraver 
liim.-cdf. 'I'liougli ilu' advent of new mechanical jirocesses had 
rendered vvocjd engraving almost a lost art and left practically no 
demand for the work of such craftsmen, Cole was thus enabled 
lo continue his work, and became one of the foremost contempo¬ 
rary masters of wood engraving. He received a mt.'dal of the first 
class at the Paris exhibition of ipoo, and the only grand prize 
given for wood engraving at the Louisiana Purchase exposition at 
St. Louis in loo.p He was an honorary member of the Society of 
.Sculptors. Painters and Ifngravers, London, and a member of the 
.\merican Academy of .‘\rls and Letters. He was the author of 
Xotes to Old Italian Masters and other critical essays. He died 
M.iy 17, 1031. 

COLE, VIC AT (1833-1893'), English painter, born at Ports¬ 
mouth on April 17, 1833. was the son of the landscape painter, 
(ieorge Cole and in his practice followed his father's lead with 
marked success. He bc'camt; an academician in 1880, and died 
in London on .April 6. 1893. Most of his subjects were found in 
(he counties of Surrey and Sussex, and along (he banks of the 
Thames. One of hi> largest pictures, "Tlie Pool of London." was 
bought by the Chnntrcy Fund tnistce.s in 1888, and is now in 
the Tate gallerv'. 

See Robert Chigncll, The Life and Paintings of Vicat Cole, R.A. 
(iR(;oL 
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